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Part 1 :  Single  talker and  mul tiple  l i steners  

 
FOREWORD 

1 )  The  I n ternati onal  E l ectrotechn i ca l  Commiss i on  ( I EC)  i s  a  worl dwide  organ i zati on  for s tandard i zati on  compri s i ng  
a l l  nati onal  e l ectrotechn i ca l  commi ttees  ( I EC  Nati onal  Commi ttees) .  The  ob j ect  of I EC  i s  to  promote  
i n ternati onal  co-operati on  on  a l l  q uesti ons  concern i ng  s tandard i zati on  i n  the  e l ectri ca l  and  e l ectron i c  fi e l ds .  To  
th i s  end  and  i n  add i ti on  to  o ther acti vi ti es ,  I EC  publ i shes  I n ternati ona l  S tandards,  Techn i ca l  Speci fi cati ons ,  
Techn i ca l  Reports ,  Publ i cl y Avai l ab l e  Speci fi cati ons  (PAS)  and  Gu i des  (hereafter referred  to  as  “ I EC  
Pub l i cati on (s)” ) .  The i r preparati on  i s  en trusted  to  techn i ca l  comm i ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  subj ect  dea l t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternati onal ,  g overnmen ta l  and  non -
governmen ta l  organ izati ons  l i a i s i ng  wi th  the  I EC  a l so  parti ci pate  i n  th i s  preparati on .  I EC  col l aborates  cl ose l y 
wi th  the  I n ternational  Organ i zati on  for S tandard i zati on  ( I SO)  i n  accordance  wi th  cond i ti ons  d eterm ined  by 
ag reemen t  between  the  two  organ i zati ons.  

2 )  The  formal  deci s i ons  or ag reemen ts  of I EC  on  techn ica l  matters  express,  as  nearl y as  poss i b l e ,  an  
i n ternati onal  consensus  of op i n i on  on  the  re l evan t  sub j ects  s i nce  each  techn i ca l  commi ttee  has  represen tati on  
from  a l l  i n terested  I EC  Nati ona l  Commi ttees.  

3 )  I EC  Publ i cati ons  have  the  form  of recommendati ons  for i n ternati onal  u se  and  are  accepted  by I EC  Nati onal  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonabl e  efforts  are  made  to  ensu re  that  the  techn i ca l  con ten t  of I EC  
Publ i cati ons  i s  accu rate ,  I EC  cannot  be  he l d  responsib le  for the  way i n  wh i ch  they are  u sed  or for any 
m i s i n terpretati on  by any end  u ser.  

4 )  I n  order to  promote  i n ternati onal  u n i form i ty,  I EC  Nati onal  Commi ttees  undertake  to  appl y I EC  Publ i cati ons  
transparen tl y to  the  maximum  exten t  poss i b l e  i n  the i r nati ona l  and  reg i ona l  publ i cati ons.  Any d i vergence  
between  any I EC  Publ i cati on  and  the  correspond i ng  nati onal  or reg i onal  publ i cati on  sha l l  be  cl earl y i nd i cated  i n  
the  l a tter.  

5)  I EC  i tse l f d oes  not  provi de  any attestati on  of con form i ty.  I ndependen t  certi fi cati on  bod i es  provi de  con form i ty 
assessmen t servi ces  and ,  i n  some  areas,  access  to  I EC  marks  of con form i ty.  I EC  i s  not  respons ib l e  for any 
servi ces  carri ed  ou t  by i ndependen t  certi fi cati on  bod i es .  

6)  Al l  u sers  shou l d  ensu re  that  they have  the  l a test  ed i ti on  of th i s  pub l i cati on .  

7)  N o  l i ab i l i ty sha l l  a ttach  to  I EC  or i ts  d i rectors ,  employees,  servan ts  or agen ts  i ncl ud i ng  i nd i vi d ual  experts  and  
members  of i ts  techn i ca l  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l ega l  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cati on ,  u se  of,  or re l i ance  upon ,  th i s  I EC  Publ i cati on  or any other I EC  
Publ i cati ons.  

8)  Atten ti on  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  publ i cati on .  U se  of the  referenced  publ i cati ons  i s  
i nd i spensabl e  for the  correct  app l i cati on  of th i s  publ i cati on .  

9)  Atten ti on  i s  d rawn  to  the  poss i b i l i ty that  some  of the  e l emen ts  of th i s  I EC  Publ i cati on  may be  the  subj ect  of 
paten t  ri gh ts .  I EC  sha l l  not  be  he l d  respons ib l e  for i den ti fyi ng  any or a l l  such  paten t  ri gh ts .  

I n ternational  Standard  I EC  61 1 62-1  has  been  prepared  by I EC  techn ical  commi ttee  80:  
Mari time  navigation  and  rad iocommun ication  equ ipment and  systems.  

Th is  fi fth  ed i tion  cancels  and  replaces  the  fourth  ed i tion  publ i shed  i n  201 0,  and  consti tu tes  a  
techn ical  revis ion .  

Th is  ed i ti on  i ncludes  the  fol l owing  s i gn i fican t techn ical  changes  wi th  respect to  the  previous  
ed i ti on :  

•  new i den ti fi ers  have  been  added  to  Table  4 ;  

•  the  sen tences  CBR and  MEB  have  been  removed  as  they are  now sole ly used  by AIS  
shore  based  equ ipment:  

•  new sen tences  ACN ,  ALC,  ALF,  ARC,  EPV,  HCR,  HRM,  MOB,  NSR,  RLM,  RRT,  SM1 ,  
SM2,  SM3,  SM4,  SMB,  SPW and  TRL have  been  added ;  
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•  revis ions  have  been  made  to  ABK,  ABM,  GNS,  NAK,  NRM,  RMC,  ROR and  TTD;  

•  the  methods  of testi ng  i n  Annex B  have  been  revised .  

The  text of th i s  standard  i s  based  on  the  fol l owing  documents:  

FDIS  Report  on  voti ng  

80/799/FDIS  80/806/RVD  

 
Fu l l  i n formation  on  the  voting  for the  approval  of th is  standard  can  be  found  i n  the  report on  
voting  i nd icated  i n  the  above  table.  

A l i st  of a l l  parts  i n  the  I EC  61 1 62  series,  publ i shed  under the  general  ti tl e  Maritime 
navigation and radiocommunication equipment and systems – Digital interface ,  can  be  found  
on  the  I EC  websi te.  

Th is  publ i cation  has  been  d rafted  i n  accordance  wi th  the  I SO/IEC D i rectives,  Part 2 .  

The  commi ttee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  un ti l  
the  stabi l i ty date  i nd icated  on  the  I EC  websi te  under "h ttp: //webstore. iec. ch"  i n  the  data  
re lated  to  the  speci fic publ ication .  At th is  date,  the  publ ication  wi l l  be  

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l i ngual  version  of th is  publ ication  may be  i ssued  at a  l ater date.  

 

 

IMPORTANT – The  'colour inside'  logo  on  the  cover page  of th is  publ ication  ind icates  
that  i t  contains  colours  wh ich  are  considered  to  be  usefu l  for the  correct 
understanding  of i ts  contents.  Users  shou ld  therefore  print  th is  document using  a  
colour printer.  
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I NTRODUCTION  

I EC  61 1 62  Mari time  navigation  and  rad iocommun ication  equ ipment and  systems  – D ig i ta l  
i n terfaces  consists  of 5  parts  wh ich  speci fy d i g i ta l  i n terfaces  for appl i cation  i n  marine  
navigation ,  rad iocommun ication  and  system  i n tegration ,  as  fo l l ows:  

Part 1 :  Single talker and multiple  listeners;  

Part 2 :  Single talker and multiple  listeners,  high speed transmission;  

Part 3 :  Multiple  talkers and multiple  listeners – Serial data  instrument network;  

Part  450:  Multiple  talkers and multiple listeners – Ethernet interconnection;  

Part 460:  Multiple  talkers and multiple  listeners – Ethernet interconnection – Safety and 
security 

I EC  techn ical  commi ttee  80  i n terface  standards  are  developed  wi th  i npu t from  manufacturers,  
pri vate  and  government organ isations  and  equ ipment operators.  The  i n formation  i s  i n tended  
to  meet the  needs  of users  at the  time  of publ ication ,  bu t users  shou ld  recogn ise  that as  
appl i cations  and  technology change,  i n terface  standards  shou ld  change  as  wel l .  Users  of th i s  
standard  are  advised  to  immed iately i n form  the  I EC  of any perceived  i nadequacies  therein .  

The  fi rst ed i ti on  of I EC  61 1 62-1  was  publ i shed  i n  1 995.  The  second  ed i ti on  publ i shed  i n  2000  
removed  some sen tences  wh ich  were  no  l onger i n  use,  added  some  new sen tences  and  
included  detai l s  of the  sh ip  equ ipment defined  i n  IMO resolu tions  together wi th  appropriate  
sen tences  for commun ication  between  them.  Th is  i n formation  was  subsequently removed  
from  the  th i rd  ed i ti on  when  i t  became the  practice  to  speci fy the  sen tence  formatters  i n  the  
ind ividual  standards  for equ ipment.  

The  th i rd  ed i tion  publ i shed  i n  2007  i n troduced  a  re-arrangement of the  text and  new 
sen tences  parti cu larl y to  support the  Au tomatic I den ti fication  System  and  the  Voyage  Data  
Recorder.  The  th i rd  ed i ti on  a l so  i n troduced  a  fu rther type  of start  of sen tence  del im i ter.  The  
conventional  del im i ter “$”  was  retained  for the  conventional  sen tences  wh ich  are  now cal l ed  
parametric sen tences.  The  new del im i ter “ ! ”  i den ti fi es  sen tences  that conform  to  specia l  
purpose  encapsu lation .  

The  fourth  ed i tion  removed  some  sen tences  wh ich  were  not i n  use,  added  some  new 
sen tences  for new appl i cations  and  made  some  corrections  and  add i tions.  I n  parti cu lar the  
sen tences  of relevance  to  satel l i te  navigation  receivers  were  expanded  to  faci l i tate  the  
description  of new satel l i te  systems.  

Th is  fi fth  ed i ti on  a l so  removes  some  sen tences  wh ich  are  no  l onger i n  use,  adds  some  new 
sen tences  for new appl i cations  and  makes  some  corrections  and  add i tions.  

L ia i son  has  been  main tained  wi th  NMEA and  th i s  ed i tion  has  been  a l i gned  where  appropriate  
wi th  NMEA 01 83  version  4 . 1 0 .  
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MARITIME NAVIGATION  AND RADIOCOMMUNICATION  
EQUIPMENT AND SYSTEMS – DIGITAL INTERFACES – 

 
Part 1 :  Single  talker and  mul tiple  l i steners  

 
 
 

1  Scope 

Th is  part of I EC  61 1 62  con tains  the  requ i rements  for data  commun ication  between  mari time  
e lectron ic i nstruments,  navigation  and  rad iocommun ication  equ ipment when  i n terconnected  
via  an  appropriate  system.  

Th is  part of I EC  61 1 62  i s  i n tended  to  support one-way seria l  data  transmission  from  a  s i ng le  
ta lker to  one  or more  l i steners.  These  data  are  i n  pri n table  ASCI I  form  and  may i nclude  
i n formation  such  as  posi tion ,  speed ,  depth ,  frequency a l l ocation ,  etc.  Typical  messages  may 
be  from  abou t 1 1  to  a  maximum  of 79  characters  i n  l eng th  and  general ly requ i re  transmission  
no  more  rapid ly than  one  message  per second .  

The  e lectrical  defin i ti ons  i n  th i s  standard  are  not i n tended  to  accommodate  h igh -bandwid th  
appl ications  such  as  radar or video  imagery,  or i n tensive  database  or fi l e  transfer 
appl ications.  S ince  there  i s  no  provis ion  for guaran teed  del i very of messages  and  on ly l im i ted  
error checking  capabi l i ty,  th i s  standard  shou ld  be  used  wi th  cau tion  i n  a l l  safety appl i cations.  

For appl ications  where  a  faster transmission  rate  i s  necessary,  reference  shou ld  be  made  to  
I EC  61 1 62-2 .  

For appl i cations  to  shore  based  equ ipment of the  au tomatic i denti fication  system  (AIS)  
reference  shou ld  be  made  to  the  I EC  62320  series.  

2  Normative  references  

The  fol lowing  documents,  i n  whole  or i n  part,  are  normatively referenced  i n  th is  document 
and  are  i nd ispensable  for i ts  appl i cation .  For dated  references,  on ly the  ed i ti on  ci ted  appl ies.  
For undated  references,  the  l atest ed i ti on  of the  referenced  document ( i nclud ing  any 
amendments)  appl ies.  

I EC  60945: 2002,  Maritime navigation and radiocommunication equipment and systems – 
General requirements – Methods of testing and required test results 

I EC  61 097-6,  Global maritime distress and safety system (GMDSS)  – Part 6:  Narrowband 
direct-printing telegraph equipment for the reception of navigational and meteorological 
warnings and urgent information to ships (NAVTEX)  

I EC  61 1 08  (a l l  parts) ,  Maritime navigation and radiocommunication equipment and systems 
– Global navigation satellite  systems (GNSS)  

I EC  61 1 62  (a l l  parts) ,  Maritime navigation and radiocommunication equipment and systems 
– Digital interface  

I EC  61 1 62-2 : 1 998,  Maritime navigation and radiocommunication equipment and systems – 
Digital interfaces – Part 2:  Single talker and multiple  listeners,  high-speed transmission 
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I EC  61 1 74,  Maritime navigation and radiocommunication equipment and systems – 
Electronic chart display and information system (ECDIS)  – Operational and performance 
requirements,  methods of testing and required test results 

I EC  61 924-2 : 201 2,  Maritime navigation and radiocommunication equipment and systems – 
Integrated navigation systems – Part 2:  Modular structure for INS – Operational and 
performance requirements,  methods of testing and required test results 

I EC  61 996  (a l l  parts),  Maritime navigation and radiocommunication equipment and systems 
– Shipborne voyage data  recorder (VDR)  

I SO/IEC 8859  (al l  parts),  Information technology – 8-bit single-byte coded graphic character 
sets  

I SO/IEC 8859-1 : 1 998,  Information technology – 8-bit single-byte coded graphic character 
sets – Part 1 :  Latin  alphabet No. 1  

I SO/IEC  1 0646,  Information technology – Universal Coded Character Set (UCS)  

I TU -R Recommendation  M .493,  Digital selective-calling system for use in  the maritime 
mobile  service  

I TU -R M .625,  Direct printing telegraph equipment employing automatic identification in  the 
maritime mobile service 

I TU -R Recommendation  M . 821 ,  Optional expansion of the digital selective-calling system 
for use in  the maritime mobile  service  

I TU -R Recommendation  M . 1 084,  Interim solutions for improved efficiency in  the use of the 
band 156-174 MHz by stations in  the maritime mobile  service  

I TU -R Recommendation  M . 1 371 ,  Technical characteristics for an  automatic identification 
system using time division multiple  access in  the VHF maritime mobile  band  

I TU -T Recommendation  X. 27/V. 1 1 : 1 996,  Electrical characteristics for balanced double-
current interchange circuits operating at data  signalling rates up to 10 Mbit/s  

IMO  GMDSS. 1 /Ci rc. 1 8,  Master plan  of shore-based facilities for the global maritime distress 
and safety system (GMDSS master plan)  

IMO,  International Convention on Load Lines 

IMO,  International SafetyNET Manual 

IMO MSC.252(83 ) ,  Performance standards for integrated navigation systems (INS)  

IMO MSC.302(87),  Performance standards for Bridge Alert Management (BAM)  

IMO Publ i cation  951 E,  NAVTEX Manual 
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3  Terms  and  defin i tions  

3.1  General  

Common  terms  are  defined  i n  the  g lossary of Annex A.  Where  there  i s  a  confl i ct,  terms  are  
i n terpreted ,  wherever possib le,  i n  accordance  wi th  the  references  i n  Clause  2 .  

3.2  Terms  and  defin i tions  

For the  purposes  of th i s  document,  the  fol l owing  terms  and  defin i ti ons  apply.  

3.2.1   
talker 
any device  wh ich  sends  data  to  other devices  

Note  1  to  en try:  The  type  of ta l ker i s  i den ti fi ed  by a  2 -character mnemon ic  as  l i s ted  i n  8 . 2  (see  Tabl e  4 ) .  

3.2.2   
l i stener 
any device  wh ich  receives  data  from  another device  

4 Manufacturer's  documentation  

Operator manuals  or other appropriate  l i terature  provided  for equ ipment that i s  i n tended  to  
meet the  requ i rements  of th i s  standard  shal l  con tain  the  fol l owing  i n formation :  

a)  i den ti fi cation  of the  A and  B  s i gnal  l i nes;  

b)  the  ou tpu t d rive  capabi l i ty as  a  ta lker;  

c)  a  l i st  of approved  sen tences,  noti ng  unused  fi e l ds,  proprietary sen tences  transmi tted  as  a  
ta lker and  transmission  i n terval  for each  sentence;  

d )  the  l oad  requ i rements  as  a  l i stener;  

e)  a  l i st  of sentences  and  associated  data  fi e lds  that are  requ i red  as  a  l i stener;  

f)  the  curren t software  and  hardware  revis ion  i f th i s  i s  re levant to  the  i n terface;  

g )  an  e lectrical  description  or schematic of the  l i stener/ta lker i npu t/ou tpu t ci rcu i ts  ci ti ng  
actual  components  and  devices  used ,  i nclud ing  connector type  and  part number;  

h )  the  version  number and  date  of update  of the  standard  for wh ich  compl iance  i s  sought.  

5 Hardware  speci fication  

5.1  General  

NOTE  Gu i de l i nes  on  methods  of testi ng  are  g i ven  i n  Annex B .  

One ta lker and  mu l tip le  l i steners  may be  connected  i n  paral l e l  over an  i n terconnecting  wi re.  
The  number of l i steners  depends  on  the  ou tpu t capabi l i ty and  i npu t d ri ve  requ i rements  of 
i nd ividual  devices.  

5.2  In terconnecting  wire  

I n terconnection  between  devices  may be  by means  of a  two-conductor,  sh ie lded ,  twisted -pai r 
wi re.  

5.3  Conductor defin i tions  

The  conductors  referred  to  i n  th is  standard  are  the  s ignal  l i nes  A and  B ,  and  sh ield .  
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5.4 Electrical  connections/sh ield  requ irements  

Al l  s i gnal  l i ne  A connections  are  connected  i n  paral l e l  wi th  a l l  device  A connections  and  a l l  
s ignal  l i ne  B  connections  are  connected  i n  paral l e l  wi th  a l l  device  B  connections.  The  sh ie lds  
of a l l  l i stener cables  shou ld  be  connected  to  the  ta lker chassis  on ly and  shou ld  not be  
connected  at  each  l i stener.  

5.5  Connector 

No standard  connector i s  speci fied .  Wherever possib le  read i l y avai lable  commercia l  
connectors  shal l  be  used .  Manufacturers  shal l  provide  means  for user i den ti fi cation  of the  
connections  used .  

5.6  Electrical  s ignal  characteristics  

5.6. 1  General  

Th is  subclause  describes  the  e lectrical  characteri sti cs  of transmi tters  and  receivers.  

5.6.2  Signal  state  defin i tions  

The  i d le,  marking ,  l og ical  1 ,  OFF  or stop  b i t  states  are  defined  by a  negative  vol tage  on  l i ne  A 
wi th  respect to  l i ne  B .  

The  active,  spacing ,  l og ical  0 ,  ON  or start b i t  states  are  defined  by a  posi tive  vol tage  on  l i ne  
A wi th  respect to  l i ne  B .  

I t  shou ld  be  noted  that the  above  A wi th  respect to  B  l evels  are  i nverted  from  the  vol tage  
i npu t/ou tpu t requ i rements  of standard  UARTs  and  that many l i ne  d rivers  and  receivers  
provide  a  l og ic i nversion .  

5.6.3  Talker drive  ci rcu i ts  

No provis ion  i s  made  for more  than  a  s ing le  ta lker to  be  connected  to  the  bus.  The  d rive  
ci rcu i t  used  to  provide  the  s ignal  A and  the  return  B  shal l  meet,  as  a  m in imum,  the  
requ i rements  of I TU -T Recommendation  X. 27/V. 1 1 .  

5.6.4  Listener receive  ci rcu i ts  

Mul tip le  l i steners  may be  connected  to  a  s i ng le  ta lker.  The  l i stener receive  ci rcu i t  shal l  
consist of an  opto-isolator and  shal l  have  protective  ci rcu i ts  to  l im i t  curren t,  reverse  b ias  and  
power d i ssipation  at  the  opto-d iode  as  shown  i n  F igure  1 .  Reference  to  example  ci rcu i ts  i s  
made  i n  9 . 2 .  

The  receive  ci rcu i t  shal l  be  designed  for operation  wi th  a  m in imum  change  of i npu t vol tage  of 
2 , 0  V and  shal l  not take  more  than  2 , 0  mA from  the  l i ne  at that vol tage.  

NOTE  For reasons  of compati b i l i ty wi th  equ i pmen t d es i gned  to  comply wi th  earl i er vers i ons  of NMEA 01 83,  i t  i s  
noted  that  the  i d l e ,  marki ng ,  l og i ca l  " 1 " ,  OFF  or s top  b i t  s tate  had  previ ous l y been  defi ned  to  be  i n  the  range  
−1 5 , 0  V to  +0, 5  V.  The  acti ve,  spaci ng ,  l og i ca l  "0 " ,  ON  or s tart  b i t  s tate  was  defi ned  to  be  i n  the  range  +4, 0  V to  
+1 5, 0  V wh i l e  sou rci ng  was  not  l ess  than  1 5  mA.  
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Figure  1  – Listener receive  ci rcu i t  

5.6.5  Electrical  i solation  

With in  a  l i stener,  there  shal l  be  no  d i rect e lectrical  connection  between  the  s ignal  l i ne  A,  
retu rn  l i ne  B ,  or sh ield  and  sh ip ’s  g round  or power.  I solation  from  sh ip ’s  g round  i s  requ i red .  

5.6.6  Maximum  vol tage  on  bus  

The  maximum  appl ied  vol tage  between  s ignal  l i nes  A and  B  and  between  ei ther l i ne  and  
ground  shal l  be  i n  accordance  wi th  I TU -T Recommendation  X. 27/V. 1 1 .  

For protection  against m is-wi ri ng  and  for use  wi th  earl ier ta lker designs,  a l l  receive  ci rcu i t  
devices  shal l  be  capable  of wi thstand ing  1 5  V between  s ignal  l i nes  A and  B  and  between  
ei ther l i ne  and  g round  for an  i ndefin i te  period .  

6 Data  transmission  

Data  i s  transmi tted  i n  seria l  asynchronous  form  i n  accordance  wi th  the  standards  referenced  
i n  C lause  2 .  The  fi rst b i t  i s  a  start  b i t  and  i s  fo l l owed  by data  b i ts ,  l east-s ign i fican t-bi t  fi rst,  as  
i l l ustrated  by F igure  2 .  

The  fol l owing  parameters  are  used :  

•  baud  rate  4  800;  

•  d ata  b i ts  8  (D7  =  0) ,  pari ty none;  

•  s top  b i ts  1 .  

 

Figure  2  – Data  transmission  format 
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7  Data  format protocol  

7.1  Characters  

7. 1 . 1  General  

Al l  transmi tted  data  shal l  be  i n terpreted  as  ASCI I  characters.  The  most s i gn i fican t b i t  of the  
e igh t-bi t  character shal l  a lways  be  transmi tted  as  zero  (D7  =  0) .  

7.1 .2  Reserved  characters  

The  reserved  character set consists  of those  ASCI I  characters  shown  i n  8 . 1  (Table  1 ) .  These  
characters  are  used  for speci fic formatti ng  purposes,  such  as  sen tence  and  fi e ld  del im i ti ng ,  
and  except for code  del im i ting ,  shal l  not be  used  i n  data  fi e lds.  

7.1 .3  Val id  characters  

The  val i d  character set consists  of a l l  prin table  ASCI I  characters  (HEX 20  to  HEX 7E)  except 
those  defined  as  reserved  characters.  The  l i st  of the  val i d  character set i s  g iven  i n  8 . 1  
(Table  2) .  

7.1 .4 Undefined  characters  

ASCI I  va lues  not speci fied  as  e i ther “reserved  characters”  or “val i d  characters”  are  excluded  
and  shal l  not be  transmi tted  at any time.  

When  i t  i s  necessary to  commun icate  an  8-bi t  character defined  by I SO/IEC 8859-1  that i s  a  
reserved  character (Table  1 )  or not l i sted  i n  Table  2  as  a  va l i d  character (e. g .  i n  a  proprietary 
sen tence  or text sen tence),  th ree  characters  shal l  be  used .  

The  reserved  character “^“  (HEX 5E)  i s  fo l lowed  by two  ASCI I  characters  (0-9,  A-F)  
representing  the  HEX value  of the  character to  be  commun icated .  For example:  

•  to  send  head ing  as  "1 27.5° " ,  transmi t  “1 27.5  ^F8” ;  

•  to  send  the  reserved  characters  <CR><LF> ,  transmi t “^0D^0A”;  

•  to  send  the  reserved  character "^" ,  transmi t “^5E”.  

I EC  60945  states  that,  as  a  m in imum  requ i rement,  Eng l i sh  l anguage  shal l  be  used  for 
con trols  and  d i splays.  Other l anguages/characters  are  on ly supported  by the  TUT sentence.  

7.1 .5  Character symbols  

When  i nd ividual  characters  are  used  i n  th i s  standard  to  define  un i ts  of measurement,  to  
i nd icate  the  type  of data  fi e ld ,  type  of sen tence,  etc.  they shal l  be  i n terpreted  accord ing  to  the  
character symbol  i n  8 . 1  (Table  3) .  

7.2  F ields  

7.2 . 1  String  

A fie l d  consists  of a  stri ng  of va l i d  characters,  or no  characters  (nu l l  fi e l d ) ,  l ocated  between  
two  appropriate  del im i ter characters.  

7.2.2  Address  field  

7.2 .2 . 1  General  

An  address  fie l d  i s  the  fi rst  fie l d  i n  a  sen tence  and  fol l ows  the  "$"  or “ ! ”  de l im i ter.  I t  serves  to  
define  the  sentence.  The  "$"  del im i ter i denti fies  sen tences  that conform  to  the  conventional  
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parametric and  del im i ted  fie l d  composi tion  ru les  as  described  i n  7 . 3 . 3 .  The  " ! "  de l im i ter 
i den ti fies  sen tences  that conform  to  the  specia l -purpose  encapsu lation  and  non-del im i ted  
fie l d  composi tion  ru les  as  described  i n  7 . 3 . 3 .  Characters  wi th in  the  address  fie l d  are  l im i ted  
to  d ig i ts  and  upper case  l etters.  The  address  fie l d  shal l  not be  a  nu l l  fi e ld .  On ly sen tences  
wi th  the  fol l owing  three  types  of address  fi e l ds  shal l  be  transmi tted .  

7.2.2 .2  Approved  address  field  

Approved  address  fi e lds  consist  of fi ve  d ig i ts  and  upper case  l etter characters  defined  by th is  
standard .  The  fi rst  two  characters  are  the  ta lker i den ti fi er,  l i sted  i n  8 . 2  (Table  4) .  The  ta lker 
i den ti fier serves  to  define  the  nature  of the  data  being  transmi tted .  

Devices  that have  the  capabi l i ty to  transmi t  data  from  mu l tip le  sources  shal l  transmi t the  
appropriate  ta lker i den ti fier (for example  a  device  wi th  both  a  GPS  receiver and  a  LORAN-C 
receiver shal l  transmi t  GP  when  the  posi tion  i s  GPS-based ,  LC  when  the  posi tion  i s  LORAN-
C-based ,  and  I N  for i n tegrated  navigation  shal l  be  used  i f l i nes  of posi tion  from  LORAN-C 
and  GPS  are  combined  i n to  a  posi tion  fi x) .  

Devices  capable  of re-transmi tti ng  data  from  other sources  shal l  u se  the  appropriate  i den ti fi er 
(for example  GPS  receivers  transmi tti ng  head ing  data  shal l  not transmi t $GPHCD un less  the  
compass  head ing  i s  actual l y derived  from  the  GPS  s ignals).  

The  next th ree  characters  form  the  sen tence  formatter used  to  define  the  format and  the  type  
of data.  A l i st  of sen tence  formatters  i s  g iven  i n  8 . 3 .  

7.2.2 .3  Query address  field  

The  query address  fie l d  consists  of fi ve  characters  and  i s  used  for the  purpose  of requesting  
transmission  of a  speci fic sentence  on  a  separate  bus  from  an  i den ti fi ed  ta lker.  

The  fi rst two  characters  are  the  ta lker i den ti fi er of the  device  requesting  data,  the  next two  
characters  are  the  ta lker i den ti fi er of the  device  being  addressed  and  the  fi nal  character i s  
the  query character “Q”.  

7.2.2 .4 Proprietary address  field  

The  proprietary address  fi e ld  consists  of the  proprietary character “P”  fo l lowed  by a  th ree-
character manufacturer's  mnemon ic code,  used  to  i den ti fy the  ta lker i ssu ing  a  proprietary 
sen tence,  and  any add i tional  characters  as  requ i red .  

NOTE  A l i s t  of va l i d  manu factu rer's  mnemon ic codes  may be  obta i ned  from  NMEA (see  7 . 3 . 6) .  

7.2.3  Data  fields  

7.2 .3. 1  General  

Data  fi e l ds  i n  approved  sen tences  fol l ow a  " , "  de l im i ter and  con tain  val i d  characters  (and  
code  del im i ters  “^”)  i n  accordance  wi th  the  formats  i l l ustrated  i n  8 . 2  (Table  5) .  Data  fi e lds  i n  
proprietary sen tences  con tain  on ly val i d  characters  and  the  del im i ter characters  “ , ”  and  “^” ,  
bu t are  not defined  by th i s  standard .  

Because  of the  presence  of variable  data  fie l ds  and  nu l l  fi e lds,  speci fi c data  fi e l ds  shal l  on ly 
be  l ocated  wi th in  a  sen tence  by observing  the  fie l d  del im i ters  " , " .  Therefore,  i t  i s  essen tia l  for 
the  l i stener to  l ocate  fie l ds  by coun ting  del im i ters  rather than  coun ting  the  tota l  number of 
characters  received  from  the  start of the  sen tence.  
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7.2.3.2  Variable  length  fields  

Al though  some  data  fie l ds  are  defined  to  have  fi xed  l eng th ,  many are  of variable  l eng th  
i n  order to  a l l ow devices  to  convey i n formation  and  to  provide  data  wi th  more  or l ess  
precis ion ,  accord ing  to  the  capabi l i ty or requ i rements  of a  particu lar device.  

Variable  l eng th  fi e lds  may be  a lphanumeric or numeric fi e lds.  Variable  numeric fie l ds  may 
con tain  a  decimal  poin t and  may con tain  l ead ing  or tra i l i ng  zeros.  

7.2.3.3  Data  field  types  

Data  fi e lds  may be  a lpha,  numeric,  a lphanumeric,  variable  l eng th ,  fi xed  l eng th  or 
fi xed /variable  (wi th  a  portion  fi xed  i n  l eng th  wh i l e  the  remainder varies) .  Some fie lds  are  
constan t,  wi th  thei r value  d ictated  by a  speci fi c sen tence  defin i ti on .  The  a l lowable  fie l d  types  
are  summarized  i n  8 . 2  (Table  5) .  

7.2.3.4  Nu l l  fields  

A nu l l  fi e l d  i s  a  fi e ld  of l eng th  zero,  i . e .  no  characters  are  transmi tted  i n  the  fi e l d .  Nu l l  fi e lds  
shal l  be  used  when  the  value  i s  unrel iable  or not avai lable.  

For example,  i f head ing  i n formation  were  not avai lable,  send ing  data  of "000"  i s  m is lead ing  
because  a  user cannot d i sti ngu ish  between  "000"  mean ing  no  data  and  a  l eg i timate  head ing  
of "000".  However,  a  nu l l  fi e l d ,  wi th  no  characters  at  a l l ,  cl early i nd icates  that no  data  i s  being  
transmi tted .  

Nu l l  fi e lds  wi th  thei r del im i ters  can  have  the  fol lowing  appearance  depend ing  on  where  they 
are  l ocated  i n  the  sentence:  

" , , "    " , *"  

The  ASCI I  NULL  character (HEX 00)  shal l  not be  used  as  the  nu l l  fi e ld .  

7.2.4  Checksum  field  

A checksum  fie l d  shal l  be  transmi tted  i n  a l l  sen tences.  The  checksum  fie ld  i s  the  l ast fie l d  i n  
a  sen tence  and  fol l ows  the  checksum  del im i ter character "*" .  The  checksum  i s  the  e igh t-bi t  
exclusive  OR (no  start or stop  b i ts)  of a l l  characters  i n  the  sen tence,  i nclud ing  " , "  and  “^”  
del im i ters,  between  bu t not i nclud ing  the  "$"  or “ ! ”  and  the  "*"  de l im i ters.  

The  hexadecimal  va lue  of the  most s ign i fi can t and  l east s i gn i fican t four b i ts  of the  resu l t  are  
converted  to  two  ASCI I  characters  (0-9,  A-F  (upper case))  for transmission .  The  most 
s i gn i fican t character i s  transmi tted  fi rst.  

Examples  of the  checksum  fie l d  are:  

$GPGLL,5057.970,N , 001 46. 1 1 0,E, 1 42451 ,A*27  and  

$GPVTG,089.0,T, , , 1 5. 2 ,N , , , *53.  

7.2.5  Sequential  message  identi fier  field  

Th is  i s  a  fi e ld  that i s  cri ti cal  to  i den ti fying  g roups  of 2  or more  sen tences  that make  up  a  
mu l ti -sentence  message.  Th is  fie l d  appl ies  on ly to  a  s i ng le  sentence  formatter,  and  i s  not 
used  to  associate  d i fferen t sentence  formatters.  Th is  fi e ld  i s  i ncremented  each  time  a  new 
mu l ti -sentence  message  i s  generated  wi th  the  same sen tence  formatter.  Th is  fi e ld ’ s  value  i s  
reset to  zero  when  i t  i s  i ncremented  beyond  the  defined  maximum  value.  Th is  fi e l d ’s  
maximum  value,  s ize,  and  format of th i s  fie l d  i s  determined  by the  appl i cable  sen tence  
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defin i tion  i n  Clause  8 .  Th is  i s  one  of th ree  key fi e lds  supporting  the  mu l ti -sentence  message  
capabi l i ty (see  7 . 3. 9).  

7.3  Sentences  

7.3. 1  General  structure  

Th is  subclause  describes  the  general  structu re  of sen tences.  Detai l s  of speci fi c sentence  
formats  are  found  i n  8 . 3 .  Some sen tences  may speci fy restrictions  beyond  the  general  
l im i tations  g iven  i n  th i s  standard .  Such  restrictions  may i nclude  defin ing  some  fie l ds  as  fi xed  
l eng th ,  numeric or text on ly,  requ i red  to  be  non-nu l l ,  transmi tted  wi th  a  certa in  frequency,  etc.  

The  maximum  number of characters  i n  a  sen tence  shal l  be  82,  consisti ng  of a  maximum  of 79  
characters  between  the  starti ng  del im i ter "$"  or “ ! ”  and  the  terminating  del im i ter <CR><LF> .  

The  m in imum  number of fie l ds  i n  a  sen tence  i s  one  (1 ) .  The  fi rst  fie l d  shal l  be  an  address  
fi e ld  con tain ing  the  i den ti ty of the  ta lker and  the  sen tence  formatter wh ich  speci fies  the  
number of data  fie l ds  i n  the  sen tence,  the  type  of data  they con tain  and  the  order i n  wh ich  the  
data  fi e lds  are  transmi tted .  The  remain ing  portion  of the  sen tence  may con tain  zero  or 
mu l tip le  data  fie l ds.  

The  maximum  number of fie l ds  a l l owed  i n  a  s ing le  sen tence  i s  l im i ted  on ly by the  maximum  
sen tence  l ength  of 82  characters.  Nu l l  fi e l ds  may be  present i n  the  sen tence  and  shal l  a lways  
be  used  i f data  for that fie l d  i s  unavai lable.  

Al l  sen tences  beg in  wi th  the  sen tence-starti ng  del im i ter character "$"  or “ ! ”  and  end  wi th  the  
sen tence-terminating  del im i ter <CR><LF> .  

7.3.2  Description  of approved  sentences  

Approved  sen tences  are  those  designed  for general  use  and  detai l ed  i n  th is  standard .  
Approved  sen tences  are  l i sted  i n  8 . 3  and  shal l  be  used  wherever possib le.  When  a  
deprecated  sen tence  has  been  replaced  by an  approved  sentence,  th is  i s  i nd icated  i n  8 . 3  by 
a  note.  

Other sen tences,  not recommended  for new designs,  may be  found  i n  practice.  

NOTE  Such  sen tences  are  l i s ted  i n  NMEA 01 83 .  I n formati on  on  such  sen tences  may be  obta i ned  from  the  
Nati onal  Mari ne  E lectron i cs  Associati on  (NMEA)  (see  7 . 3 . 6) .  

An  approved  sentence  con tains,  i n  the  order shown ,  the  fol l owing  e lements:  

ASCI I  HEX Description  

"$"  or “ ! ”  24  or 21  – start of sen tence  

<address  fie l d>   –  ta l ker i denti fier and  sentence  formatter 

[" , "  <data  fi e ld> ]   –  zero  or more  data  fie l ds  

[" , "  <data  fi e ld> ]  

"*"  <checksum  fie l d>   –  checksum  fie l d  

<CR><LF>  0D  0A – end  of sen tence  
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7.3.3  Parametric  sentences  

7.3.3. 1  Description  

These  sen tences  start wi th  the  "$"  del im i ter,  and  represent the  majori ty of sen tences  defined  
by th i s  standard .  Th is  sen tence  structu re,  wi th  del im i ted  and  defined  data  fi e lds,  i s  the  
preferred  method  for conveying  i n formation .  

The  basic ru les  for parametric sentence  structures  are:  

•  the  sentence  beg ins  wi th  the  "$"  del im i ter;  

•  on l y approved  sentence  formatters  are  a l lowed .  Formatters  used  by specia l -purpose  
encapsu lation  sen tences  cannot be  reused .  See  8 . 2 ;  

•  on ly val id  characters  are  a l l owed .  See  8 . 1  (Table  1  and  Table  2) ;  

•  on ly approved  fi e ld  types  are  a l lowed .  See  8 . 2  (Table  5) ;  

•  d ata  fi e lds  (parameters)  are  i nd ividual l y del im i ted ,  and  thei r con ten t i s  i den ti fi ed  and  often  
described  i n  detai l  by th i s  standard ;  

•  encapsu lated  non-del im i ted  data  fi e l ds  are  NOT ALLOWED.  

7.3.3.2  Structure  

The  fol l owing  provides  a  summary explanation  of the  approved  parametric sen tence  
structu re:  

$aaccc,  c---c*hh<CR><LF>  

ASCI I  HEX Description  

"$"  24  Start  of sentence:  starti ng  del im i ter.  

aaccc Address  fi e l d :  a lphanumeric characters  i den ti fying  type  of ta lker,  
and  sen tence  formatter.  The  fi rst two  characters  i denti fy the  ta lker.  
The  l ast th ree  are  the  sen tence  formatter mnemon ic code  
i den ti fying  the  data  type  and  the  string  format of the  successive  
fie l ds.  Mnemon ics  wi l l  be  used  as  far as  possible  to  faci l i tate  
readou ts  by users.  

" , "  2C  F ie ld  del im i ter:  starts  each  fie l d  except address  and  checksum  
fie l ds.  I f i t  i s  fo l lowed  by a  nu l l  fi e l d ,  i t  i s  a l l  that remains  to  i nd icate  
no  data  i n  a  fie l d .  

c---c Data  sen tence  b lock:  fo l lows  address  fie l d  and  i s  a  series  of data  
fie l ds  con tain ing  a l l  of the  data  to  be  transmi tted .  Data  fi e ld  
sequence  i s  fi xed  and  i denti fied  by the  th i rd  and  subsequent 
characters  of the  address  fie l d  ( the  sentence  formatter).  Data  fi e l ds  
may be  of variable  l eng th  and  are  preceded  by del im i ters  " , " .  

"*"  2A checksum  del im i ter:  fo l lows  l ast data  fie l d  of the  sen tence.  I t  
i nd icates  that the  fol l owing  two  a lpha-numeric characters  show the  
HEX value  of the  checksum.  

hh   Checksum  fie l d :  the  absolu te  value  calcu lated  by exclusive-  OR' ing  
the  e igh t data  b i ts  (no  start  b i ts  or stop  b i ts)  of each  character i n  
the  sentence  between ,  bu t exclud ing ,  "$"  and  "*" .  The  hexadecimal  
va lue  of the  most s ign i fican t and  l east s i gn i fi can t four b i ts  of the  
resu l t  are  converted  to  two  ASCI I  characters  (0-9,  A-F  (upper 
case))  for transmission .  The  most s i gn i fi can t character i s  
transmi tted  fi rst.  The  checksum  fie ld  i s  requ i red  i n  a l l  cases.  
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<CR><LF>   0D  0A End  of sentence:  sen tence  terminating  del im i ter.  

7.3.4  Encapsu lation  sentences  

7.3.4. 1  Description  

These  sen tences  start wi th  the  " ! "  de l im i ter.  The  function  of th i s  special -purpose  sen tence  
structu re  i s  to  provide  a  means  to  convey i n formation ,  when  the  speci fic data  content i s  
unknown  or g reater i n formation  bandwid th  i s  needed .  Th is  i s  s im i l ar to  a  modem  that 
transfers  i n formation  wi thou t knowing  how the  i n formation  i s  to  be  decoded  or i n terpreted .  

The  basic ru les  for encapsu lation  sentence  structures  are:  

•  the  sen tence  beg ins  wi th  the  " ! "  de l im i ter;  

•  on l y approved  sen tence  formatters  are  a l l owed .  Formatters  used  by conventional  
parametric sen tences  cannot be  reused .  See  8 . 2 ;  

•  on l y val i d  characters  are  a l l owed .  See  8 . 1  (Table  1  and  Table  2) ;  

•  on l y approved  fie l d  types  are  a l lowed .  See  8. 2  (Table  5) ;  

•  on l y s ix-bi t  cod ing  may be  used  to  create  encapsu lated  data  fie l ds.  See  8 . 2  (Table  5) ;  

•  encapsu lated  data  fi e l ds  may consist  of any number of parameters,  and  thei r con ten t i s  
not i den ti fi ed  or described  by th i s  standard ;  

•  the  sen tence  shal l  be  defined  wi th  one  encapsu lated  data  fi e ld  and  any number of 
parametric data  fi e lds  separated  by the  " , "  data  fie l d  del im i ter.  The  encapsu lated  data  
fi e l d  shal l  a lways  be  the  second  to  l ast data  fie l d  i n  the  sen tence,  not coun ting  the  
checksum  fie l d .  See  7 . 2 . 3 ;  

•  the  sen tence  contains  a  " tota l  number of sen tences"  fie l d .  See  7 . 3 . 4. 2 ;  

•  the  sen tence  contains  a  "sen tence  number"  fie l d .  See  7 . 3 . 4 . 2 ,  

•  the  sen tence  contains  a  "sequentia l  message  i den ti fi er"  fie l d .  See  7. 3 . 4 . 2 ;  

•  the  sen tence  con tains  a  " fi l l -b i ts"  fi e l d  immed iately fol l owing  the  encapsu lated  data  fi e ld .  
The  fi l l -b i ts  fi e l d  shal l  a lways  be  the  l ast data  fi e ld  i n  the  sen tence,  not coun ting  the  
checksum  fie ld .  See  7. 3 . 4 . 2 .  

Th is  method  to  convey i n formation  i s  to  be  used  on ly when  absolu tely necessary,  and  wi l l  
on ly be  considered  when  one  or both  of two  cond i tions  are  true,  and  when  there  i s  no  
a l ternative.  

Cond i tion  1 :  The  data  parameters  are  unknown  by devices  having  to  convey the  i n formation .  
For example,  the  ABM  and  BBM  sen tences  meet th is  cond i tion ,  because  the  content i s  not 
known  to  the  Au tomatic I den ti fi cation  System  (AIS).  

Cond i tion  2 :  When  i n formation  requ i res  a  s ign i fican tl y h igher data  rate  than  can  be  ach ieved  
by the  I EC  61 1 62-1  (4  800  Bd)  and  I EC  61 1 62-2  (38  400  Bd )  standards,  u ti l i zi ng  parametric 
sen tences.  

By encapsu lati ng  a  l arge  amount of i n formation ,  the  number of overhead  characters,  such  as  
" , "  fi e l d  del im i ters  can  be  reduced ,  resu l ti ng  i n  h i gher data  transfer rates.  I t  i s  very unusual  
for th is  second  cond i tion  to  be  fu l fi l l ed .  As  an  example,  an  AIS  has  a  data  rate  capabi l i ty of 4  
500  messages  per m inu te,  and  satisfies  th i s  cond i tion ,  resu l ti ng  i n  the  VDM  and  VDO 
sen tences.  

7.3.4.2  Structure  

The  fol l owing  provides  a  summary explanation  of the  approved  encapsu lation  sen tence  
structu re:  
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! aaccc, x1 , x2 , x3, c--c, x4*hh<CR><LF>  

ASCI I  HEX description  

" ! "  21  start of sen tence:  starti ng  del im i ter.  

aaccc address  fie l d :  a lphanumeric characters  i den ti fying  type  of ta lker,  
and  sen tence  formatter.  The  fi rst  two  characters  i den ti fy the  ta lker.  
The  l ast th ree  are  the  sen tence  formatter mnemon ic code  
i den ti fying  the  data  type  and  the  stri ng  format of the  successive  
fi e lds.  Mnemon ics  wi l l  be  used  as  far as  possib le  to  faci l i tate  
readouts  by users.  

" , "  2C  fi e ld  del im i ter:  starts  each  fi e l d  except address  and  checksum  
fie lds.  I f i t  i s  fol l owed  by a  nu l l  fi e ld ,  i t  i s  a l l  that remains  to  i nd icate  
no  data  i n  a  fie l d .  

x1  total  number of sen tences  fi e ld :  encapsu lated  i n formation  often  
requ i res  more  than  one  sen tence.  Th is  fie l d  represents  the  tota l  
number of encapsu lated  sentences  needed .  Th is  may be  a  fi xed  or 
variable  l eng th ,  and  i s  defined  by the  sen tence  defin i tions  i n  8 . 3 .  

x2  sen tence  number fi e l d :  encapsu lated  i n formation  often  requ i res  
more  than  one  sen tence.  Th is  fi e ld  i den ti fies  wh ich  sen tence  of the  
total  number of sen tences  th is  i s .  Th is  may be  fi xed  or variable  
l eng th ,  and  i s  defined  by the  sen tence  defin i tions  i n  8 . 3 .  

x3  sequentia l  message  i den ti fi er fie l d :  th i s  fie l d  d istingu ishes  one  
encapsu lated  message  consisti ng  of one  or more  sen tences,  from  
another encapsu lated  message  using  the  same  sen tence  
formatter.  Th is  fi e l d  i s  i ncremented  each  time  an  encapsu lated  
message  i s  generated  wi th  the  same  formatter as  a  previously 
encapsu lated  message.  The  value  i s  reset to  zero  when  i t  i s  
i ncremented  beyond  the  defined  maximum  value.  The  maximum  
value  and  s i ze  of th i s  fi e ld  are  determined  by the  appl icable  
sen tence  defin i ti ons  i n  Clause  8 .  

c--c data  sen tence  b lock:  fo l lows  sequentia l  message  i den ti fi er fi e l d  
and  i s  a  series  of data  fie l ds  consisting  of one  or more  parametric 
data  fi e lds  and  one  encapsu lated  data  fi e ld .  The  data  fi e l d  
sequence  i s  fi xed  and  i den ti fi ed  by th i rd  and  subsequent 
characters  of the  address  fi e l d  ( the  "sen tence  formatter") .  
I nd ividual  data  fi e lds  may be  of variable  l eng th  and  are  preceded  
by del im i ters  " , " .  The  encapsu lated  data  fie l d  shal l  a lways  be  the  
second  to  the  l ast data  fie l d  i n  the  sen tence.  

x4  fi l l -b i ts  fi e ld :  th is  fie l d  represents  the  number of fi l l -b i ts  added  to  
complete  the  l ast s i x-bi t  coded  character.  Th is  fi e ld  i s  requ i red  and  
shal l  immed iately fol l ow the  encapsu lated  data  fie l d .  To  
encapsu late,  the  number of b i nary b i ts  shal l  be  a  mu l tip le  of s i x.  I f 
i t  i s  not,  one  to  fi ve  fi l l -b i ts  are  added .  Th is  fi e ld  shal l  be  set to  
zero  when  no  fi l l -b i ts  have  been  added .  The  fi l l -b i ts  fi e ld  shal l  
a lways  be  the  l ast data  fi e ld  i n  the  sen tence.  Th is  shal l  not be  a  
nu l l  fi e l d .  

" *"  2A checksum  del im i ter:  fo l lows  the  l ast data  fie l d  of the  sen tence.  I t  
i nd icates  that the  fol lowing  two  a lphanumeric characters  show the  
HEX value  of the  checksum.  

hh  checksum  Fie ld :  the  absolu te  value  calcu lated  by exclusive-OR' ing  
the  8  data  b i ts  (no  start b i ts  or stop  b i ts)  of each  character i n  the  
sen tence,  between ,  bu t exclud ing  " ! "  and  "*" .  The  hexadecimal  
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value  of the  most s i gn i fi can t and  l east s ign i fi can t four b i ts  of the  
resu l t  are  converted  to  two  ASCI I  characters  (0-9,  A-F  (upper 
case))  for transmission .  The  most s ign i fican t character i s  
transmi tted  fi rst.  The  checksum  fie ld  i s  requ i red  i n  a l l  transmi tted  
sentences.  

<CR><LF>  0D  0A end  of sen tence:  sen tence  terminating  del im i ter.  

7.3.5  Query sentences  

7.3.5. 1  Description  

Query sen tences  are  i n tended  to  request approved  sentences  to  be  transmi tted  i n  a  form  of 
two-way commun ication .  The  use  of query sen tences  impl ies  that the  l i stener shal l  have  the  
capabi l i ty of being  a  ta lker wi th  i ts  own  bus.  Query sen tences  shal l  a lways  be  constructed  
wi th  the  "$"  start of sen tence  del im i ter.  

The  approved  query sen tence  con tains,  i n  the  order shown ,  the  fol lowing  e lements:  

ASCI I  HEX description  

"$"  24  start  of sen tence  

<aa>   ta lker i den ti fi er of requester 

<aa>   ta l ker i den ti fi er for device  from  wh ich  data  i s  being  requested  

"Q"   query character,  i den ti fies  query address  

" , "   data  fi e ld  del im i ter 

<ccc>   approved  sen tence  formatter of data  being  requested  

"*"    <checksum  fie l d>  checksum  fie l d  

<CR><LF>  0D  0A end  of sen tence  

7.3.5.2  Reply to  query sentence  

The  reply to  a  query sen tence  i s  the  approved  sen tence  that was  requested .  The  use  
of query sentences  requ i res  cooperation  between  the  devices  that are  i n terconnected .  
A reply to  a  query sen tence  i s  not mandatory and  there  i s  no  speci fied  time  delay between  
the  receipt of a  query and  the  reply.  

7.3.6  Proprietary sentences  

These  are  sentences  not i ncluded  wi th in  th i s  standard ;  these  provide  a  means  for 
manufacturers  to  use  the  sen tence  structu re  defin i tions  of th i s  standard  to  transfer data  
wh ich  does  not fa l l  wi th in  the  scope  of approved  sen tences.  Th is  wi l l  general l y be  for one  of 
the  fol l owing  reasons:  

a)  data  i s  i n tended  for another device  from  the  same  manufacturer,  i s  device  speci fi c,  and  
not i n  a  form  or of a  type  of i n terest to  the  general  user;  

b)  data  i s  being  used  for test pu rposes  prior to  the  adoption  of approved  sentences;  

c)  data  i s  not of a  type  and  general  usefu lness  wh ich  meri ts  the  creation  of an  approved  
sen tence.  

NOTE  The  manu factu rer's  reference  l i s t  of mnemon ic  codes  i s  a  componen t  of the  equ i va l en t  speci fi cati on  

NMEA 01 83 .  1  

___________ 

1  The  NMEA Secretari at  mai n ta i ns  the  master reference  l i s t  wh ich  compri ses  codes  reg i stered  and  formal l y 
adopted  by NMEA.  

The  add ress  for the  reg i strati on  of manu factu rer’ s  codes  i s :  

NMEA 01 83  Techn i ca l  S tandards  Commi ttee  Phone:  +1  41 0  975  9450  
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A proprietary sentence  con tains,  i n  the  order shown ,  the  fol l owing  e lements:  

ASCI I  HEX description  

"$"  24  start  of sentence  

"P"  50  proprietary sen tence  ID  

<aaa>  manufacturer's  mnemon ic code  (The  NMEA secretariat 
main tains  the  master reference  l i st  wh ich  comprises  codes  
reg istered  and  formal l y adopted  by NMEA)  

[<val i d  characters, ”^”  and  ” , ”  > ]  manufacturer's  data  

"*”<checksum  fie ld>  checksum  fie l d  

<CR><LF>  0D  0A end  of sentence  

Proprietary sen tences  shal l  i nclude  checksums  and  conform  to  requ i rements  l im i ti ng  overal l  
sen tence  l ength .  Manufacturer’s  data  fi e l ds  shal l  con tain  on ly val i d  characters  bu t may 
include  “^”  and  “ , ”  for del im i ting  or as  manufacturer’s  data.  Detai l s  of proprietary data  fi e lds  
are  not i ncluded  i n  th i s  standard  and  need  not be  submi tted  for approval .  However,  i t  i s  
requ i red  that such  sen tences  be  publ i shed  i n  the  manufacturer’s  manuals  for reference.  

7.3.7  Command  sentences  

Command  sen tences  are  those  that provide  an  abi l i ty to  a l ter or change  the  configuration  or 
operation  of a  device.  Examples  of l egacy command  sen tences  are  the  “HTC – 
Head ing/Track con trol  command”  and  the  “ACA – AIS  channel  assignment”  sen tences.  When  
a  command  sentence  i s  generated  i n  response  to  a  Query sen tence,  a  means  to  i den ti fy that 
the  sen tence  has  on ly a  status  report of cu rren t setti ngs  i s  requ i red .  

Some command  sen tences  cannot be  queried  and  provide  a  d i fferen t sen tence  formatter for 
status  i n formation ,  so  they shou ld  not be  m is in terpreted .  Th is  i s  the  case  wi th  the  HTC 
sen tence.  The  HTD  sen tence  i s  provided  to  determine  the  status  of a  head ing  control  
system’s  settings.  There  i s  a  h i gh  possib i l i ty of m is in terpretation  i f a  device  receives  a  query 
sen tence  for a  HTC sen tence,  and  erroneously provides  the  HTC sen tence.  

The  ACA sen tence  i s  an  example  of a  command  sen tence  that can  a lso  be  queried  to  
determine  the  status  of the  curren t setti ngs.  The  ACA sen tence  defin i ti on  provides  a  fie l d  
that,  when  set to  any val i d  value,  i denti fies  the  sen tence  as  a  status  of cu rrent settings  and  
not a  command  to  change  setti ngs.  There  i s  a  h igh  probabi l i ty of m is in terpreting  th is  
sen tence  because  the  fie l d  i s  used  for two  d i sti nct pu rposes  at the  same  time.  

To  avoid  any possib i l i ty of m is in terpretation  and  to  sati sfy the  requ i rements  of the  voyage  
data  recorder requ i red  to  be  carried  on  sh ips  under the  SOLAS Convention ,  a  clear and  
unambiguous  means  to  i den ti fy that a  command  sen tence  i s  to  be  i n terpreted  as  a  command  
or that i t  con tains  status  i n formation  on ly and  i s  not a  command  shal l  be  provided .  

Any sen tence  that con tains  one  or more  command  fi e l ds  shal l  be  i den ti fied  as  a  “command  
sen tence”.  Command  sen tences  shal l  con tain  the  “Sen tence  status  fl ag”  fie l d .  

F ie l d  formatter Description  

a  Sen tence  status  fl ag .  Th is  fi e l d  i s  a  requ i red  fie l d  for any sen tence  
designated  as  a  command  sen tence.  The  fie l d  d istingu ishes  the  
contents  of command  sen tence  as  being  commands  i n tended  to  change  
setti ngs  or as  being  status  i n formation  on ly.  

Th is  fi e ld  shal l  not be  nu l l .  

                                                                                                                                                                      
7  Ri ggs  Ave  e-mai l :  i n fo@nmea. org  

Servana  Pk,  Maryl and  21 1 46 ,  USA web  s i te   h ttp : //www. nmea. org  
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Th is  fi e ld  shal l  con tain  an  “R”  when  the  sentence  i s  a  status  report of 
cu rren t setti ngs.  Th is  may occur when  the  sentence  i s  provided  i n  
response  to  a  query or i s  au tonomously generated .  

Th is  fie l d  shal l  con tain  a  “C”  when  the  sen tence  i s  a  configuration  
command  to  change  setti ngs.  A sen tence  wi thou t a  “C”  i n  th is  fi e l d  i s  
not a  command .  I f a  designated  command  sen tence  cannot be  queried ,  
as  stated  i n  the  sen tence’s  defin i tion ,  th i s  fie l d  shal l  a lways  be  set to  
“C” .  

Where  data  fi e lds  are  NULL  i n  a  command  sen tence  (sentence  status  
fl ag  =  C),  there  i s  no  change  i n  thei r setti ng .  When  a  configuration  data  
fi e ld  i s  NULL  i n  a  status  report sentence  (sen tence  status  fl ag  =  R),  th i s  
data  fi e ld  i s  not configured .  

7.3.8  Val id  sentences  

Approved  sentences,  query sen tences  and  proprietary sen tences  are  the  on ly val i d  
sen tences.  Sen tences  of any other form  are  non-val i d  and  shal l  not be  transmi tted  on  the  
bus.  

7.3.9  Mu l ti -sentence  messages  

Mul ti -sen tence  messages  may be  transmi tted  where  a  data  message  exceeds  the  avai lable  
character space  i n  a  s i ng le  sen tence  formatter.  Al l  the  sen tences  i n  a  mu l ti -sentence  
message  use  the  same  sen tence  formatter.  The  key fi e lds  supporting  the  mu l ti -sentence  
message  capabi l i ty shal l  a lways  be  i ncluded ,  wi thou t exception .  These  requ i red  fie l ds  are:  
total  number of sen tences,  sentence  number,  and  sequentia l  message  i den ti fi er fie l ds.  On ly 
sen tence  defin i ti ons  con tain ing  these  fi e l ds  may be  used  to  form  messages.  The  TUT and  
VDM  sentences  are  good  examples  of how a  sen tence  i s  defined  to  provide  these  
capabi l i ti es.  

The  l i stener shou ld  be  aware  that a  mu l ti -sen tence  message  may be  i n terrupted  by a  h igher 
priori ty message  such  as  an  a larm  sen tence,  and  thus  the  orig inal  message  shou ld  be  
d iscarded  as  i ncomplete  and  has  to  awai t a  re-transmission .  The  l i stener has  to  check that 
mu l ti -sen tences  are  con tiguous.  

Shou ld  an  error occur i n  any sen tence  of a  mu l ti -sen tence  message,  the  l i stener shal l  d i scard  
the  whole  message  and  be  prepared  to  receive  the  message  again  upon  the  next 
transmission .  

7.3.1 0  Sentence transmission  timing  

Frequency of sen tence  transmission  when  speci fied  shal l  be  i n  accordance  wi th  the  approved  
sen tence  defin i ti ons  (see  8 . 3) .  When  not speci fied ,  the  rate  shal l  be  consisten t wi th  the  basic 
measurement or ca lcu lation  cycle  bu t general l y not more  frequently than  once  per second .  

I t  i s  desi rable  that sen tences  be  transmi tted  wi th  m in imum  in ter-character spacing ,  preferably 
as  a  near continuous  burst,  bu t under no  ci rcumstance  shal l  the  time  to  complete  the  
transmission  of a  sen tence  be  g reater than  1  s .  

7.3.1 1  Addi tions  to  approved  sentences  

I n  order to  a l l ow for improvements  or add i tions,  fu tu re  revis ions  of th i s  standard  may mod i fy 
existing  sen tences  by add ing  new data  fi e lds  after the  l ast data  fi e l d  bu t before  the  checksum  
del im i ter character "*"  and  checksum  fie l d .  L i steners  shal l  determine  the  end  of the  sentence  
by recogn i tion  of "<CR><LF>"  and  "*"  rather than  by coun ting  fi e ld  del im i ters.  The  checksum  
value  shal l  be  computed  on  a l l  received  characters  between ,  bu t not i nclud ing ,  "$"  or “ ! ”  and  
"*"  whether or not the  l i stener recogn izes  a l l  fi e l ds.  
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7.4 Error detection  and  handl ing  

Listen ing  devices  shal l  detect errors  i n  data  transmission  i nclud ing :  

a)  checksum  error (see  7 . 2 . 4) ;  

b)  i nval i d  characters  (see  7. 1 . 3);  

c)  i ncorrect l eng th  of address  fi e ld  (see  7 . 2 . 2) ,  and  data  fi e lds  as  speci fied  wi th in  sen tence  
defin i tions;  

d )  time  ou t of sen tence  transfer (see  7. 3 . 1 0).  

L i sten ing  devices  shal l  u se  on ly correct sen tences,  consisten t wi th  the  version  of I EC  61 1 62-
1  supported  by the  ta lker devices.  

7.5  Handl ing  of deprecated  sentences  

Deprecated  sen tences  are  no  l onger recommended  for sole  use  i n  new or revised  designs.  
These  sen tences  are  val id  sen tences,  bu t due  to  chang ing  ci rcumstances  i t  i s  desi rable  to  
delete  or replace  these  sen tences.  

General l y,  i n  each  of the  deprecated  sen tences  a  reference  i s  made  to  a  replacement 
sen tence  i n  the  cu rren t ed i tion  of the  standard .  Manufacturers  are  u rged  to  use  the  cu rren tl y 
recommended  sen tence  i n  new or revised  designs.  I t  i s  desi rable  that manufacturers  provide  
both  new and  o l d  sen tences  whenever possib le  for a  period  of time  that wi l l  serve  as  a  
phase-in  period  for new sen tences.  

8  Data  content 

8.1  Character defin i tions  

Table  1 ,  Table  2  and  Table  3  i nd icate  character defin i ti ons.  

Table  1  – Reserved  characters  

ASCI I  HEX DEC  Description  

<CR>  0D  1 3  Carri age  retu rn  

<LF>  0A 1 0  L i ne  feed  –  End  of sen tence  de l im i ter 

$  24  36  S tart  of sen tence  de l im i ter 

*  2A 42  Checksum  fi e l d  d e l im i ter 

,  2C  44  F ie l d  de l im i ter 

!  2 1  33  S tart  of encapsu l ati on  sen tence  de l im i ter 

\  5C  92  TAG  b l ock de l im i ter 

^  5E  94  
Code del imiter for HEX representation  of 
ISO/IEC 8859-1  (ASCI I )  characters 

~  7E  1 26  Reserved  for fu tu re  u se  

<del>  7F  1 27  Reserved  for fu tu re  u se  

 

Table  2  – Val id  characters  

ASCI I  HEX DEC  ASCI I  HEX DEC  ASCI I  HEX DEC  

Space  20  32  @ 40  64  `  60  96  

Reserved  21  33  A 41  65  a  61  97  

"  22  34  B  42  66  b  62  98  
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ASCI I  HEX DEC  ASCI I  HEX DEC  ASCI I  HEX DEC  

# 23  35  C  43  67  c  63  99  

Reserved  24  36  D  44  68  d  64  1 00  

%  25  37  E  45  69  e  65  1 01  

&  26  38  F  46  70  f 66  1 02  

'  27  39  G  47  71  g  67  1 03  

(  28  40  H  48  72  h  68  1 04  

)  29  41  I  49  73  i  69  1 05  

Reserved  2A 42  J  4A 74  j  6A 1 06  

+  2B  43  K 4B  75  k  6B  1 07  

Reserved  2C  44  L  4C  76  l  6C  1 08  

– 2D  45  M  4D  77  m  6D  1 09  

.  2E  46  N  4E  78  n  6E  1 1 0  

/  2F  47  O  4F  79  o  6F  1 1 1  

0  30  48  P  50  80  p  70  1 1 2  

1  31  49  Q  51  81  q  71  1 1 3  

2  32  50  R 52  82  r 72  1 1 4  

3  33  51  S  53  83  s  73  1 1 5  

4  34  52  T  54  84  t  74  1 1 6  

5  35  53  U  55  85  u  75  1 1 7  

6  36  54  V 56  86  v  76  1 1 8  

7  37  55  W 57  87  w 77  1 1 9  

8  38  56  X 58  88  x  78  1 20  

9  39  57  Y 59  89  y 79  1 21  

:  3A 58  Z  5A 90  z  7A 1 22  

;  3B  59  [  5B  91  {  7B  1 23  

<  3C  60  Reserved  5C  92    7C  1 24  

=  3D  61  ]  5D  93  }  7D  1 25  

>  3E  62  Reserved  5E  94  Reserved  7E  1 26  

?  3F  63  _ 5F  95  Reserved  7F  1 27  

 

Table  3  – Character symbol  

Symbol  Defin i tion  

A Status  symbol ;  Yes;  Data  va l i d ;  Warn i ng  fl ag  cl ear;  Au to;  Ampere,  ASCI I  

a  Al phabet  character vari ab l e  A th rough  Z  or a  th rough  z  

B  Bar (pressu re,  1  000  mb  =  1 00  kPa  (Pasca l (Pa))) ,  Bottom  

C  Cel s i us  (Degrees) ;  Course-up  

c  Va l i d  character;  Ca l cu l ati ng  

d  Desti nati on - i den ti fi cati on  

D  Deg rees  (of arc)  

E  Error;  East;  Eng i ne  

F  Fathoms  (1  fathom  equal s  1 , 828  766  m)  

f Feet  (1  foot  equa l s  0 , 304  79  m)  

G  Great  ci rcl e ;  Green  
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Symbol  Defin i tion  

g  Good  

H  Compass  head i ng ;  Head -up;  Hertz;  Hum id i ty 

h  Hours ;  HEX number 

I  I nches  (1  i nch  equal s  0 , 025  4  m )  

J  I n pu t  operati on  completed  

K Ki l ometres;  km/h ;  kg /m 3  

k  Ki l og rams  

L  Left;  Loca l ;  Lost  target  

l  Lati tude;  L i tres ;  l /s  

M  Metres;  m /s ;  Magneti c;  Manual ;  Cubi c  metres  

m  M i nu tes ;  message  

N  Nau ti ca l  m i l es ;  Knots ;  North ;  N orth -up;  N ewtons  

n  Numeral ;  add ress  

P  Pu rpl e ;  Propri etary (on l y when  fo l l owing  "$"  or “ ! ” ) ;  Pos i ti on  sensor;  Per cen t;  Pascal  (pressu re)  

Q  Query;  Target-bei ng -acqu i red  

R Ri gh t;  Rhumb  l i ne ;  Red ;  Rel ati ve ;  Reference;  Radar tracki ng ;  revol u ti ons/m in  (RPM)  

S  Sou th ;  S tatu te  m i l es  (1  609, 31  m ) ;  S tatu te  m i l es/h ;  Shaft  Sa l i n i ty parts/thousand ;  S imu l ator mode  

s  Seconds;  S i x-b i t  n umber,  Sou rce- i den ti fi cati on  

T  Time  d i fference;  True ;  Track;  Tracked  target  

t  Test  

U  Dead  reckon i ng  estimate  

u  S i gn ,  i f m i nus  " -"  (HEX 2D)  

V Data  i nva l i d ;  No;  Warn ing  fl ag  set;  Manua l ;  Vo l t  

W West;  Water;  Wheelover 

x  N umeri c  character variab l e  

y Long i tude  

Z  Time  

 

8.2  Field  defin i tions  

Field  defin i ti ons  are  i nd icated  i n  Table  4  and  Table  5.  

Table  4  – Talker identi fier mnemonics  

Talker device  I denti fi er 

Head i ng /track con tro l l er (au top i l ot)  genera l  AG  

 magneti c  AP  

Au tomati c  i den ti fi cati on  system  AI  

B i l ge  system  B I  

Bri d ge  navi gati onal  watch  a l arm  system  BN  

BAM  cen tra l  a l ert  management  fu ncti on  CA 

Commun icati ons:  d i g i ta l  se l ecti ve  ca l l i ng  (DSC)  CD  

 data  recei ver CR 

 sate l l i te  CS  

 rad i o-te l ephone  (MF/HF)  CT 
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Talker device  I denti fi er 

 rad i o-te l ephone  (VHF)  CV 

 scann i ng  recei ver CX 

D i recti on  fi n der DF  

Dup l ex repeater s tati on  DU  

E l ectron i c  chart  system  (ECS)  EC  

E l ectron i c  chart  d i sp l ay and  i n formati on  system  (ECDIS)  E I  

Emergency l ocator EL  

Emergency pos i ti on  i nd i cati ng  rad i o  beacon  (EPIRB)  EP  

Eng i ne  room  mon i tori ng  system  ER 

F i re  door con trol l er/mon i tori ng  system  FD  

F i re  exti ngu i sher system  FE  

F i re  detecti on  system  FR 

F i re  spri nkl er system  FS  

Gal i l eo  pos i ti on i ng  system  GA 

BeiDou  pos i ti on i ng  system  GB  

IRNSS  pos i ti on i ng  system  G I  

GLONASS  pos i ti on i ng  system  GL  

G l obal  pos i ti on i ng  system  (GPS)  GP  

QZSS  pos i ti on i ng  system  GQ 

G lobal  navi gati on  sate l l i te  system  (GNSS)  GN  

Head i ng  sensors :  compass,  magneti c  HC  

 gyro,  n orth  seeki ng  HE  

 fl uxgate  HF  

 gyro ,  n on -north  seeki ng  HN  

Hu l l  d oor con trol l er/mon i tori ng  system  HD  

Hu l l  s tress  mon i tori ng  HS  

I n tegrated  commun icati on  system  I C  

I n tegrated  i n strumen tati on  I I  

I n tegrated  navi gati on  I N  

LORAN :  LORAN-C  LC  

Network devi ce  ND  

Navi gati on  l i gh t  con trol l er NL  

Propri etary code  P  

Radar and /or radar p l otti ng  RA 

Propu l s i on  mach i nery i n cl ud i ng  remote  con tro l  RC  

Sounder,  depth  SD  

Steeri ng  gear/steeri ng  eng i ne  SG  

Seri a l  to  network gateway functi on  (SNGF)  S I  

E l ectron i c  pos i ti on i ng  system ,  o ther/genera l  SN  

Sounder,  scann i ng  SS  

Tu rn  rate  i nd i cator TI  

M i croprocessor con trol l er UP  

(0<=#<=9)  User con fi gu red  ta l ker i den ti fi era  U #  

Vel oci ty sensors:  Doppler,  o ther/genera l  VD  
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Talker device  I denti fi er 

 speed  l og ,  water,  magneti c  VM  

 speed  l og ,  water,  mechan i ca l  VW 

Voyage  data  recorder VR 

Waterti gh t  door con trol l er/mon i tori ng  system  WD  

Water l evel  detecti on  system  WL  

Transducer YX 

Timekeeper,  t ime/date:  a tom ic  cl ock ZA 

 chronometer ZC  

 q uartz  ZQ  

 rad i o  update  ZV 

Weather i n strumen t WI  

a  The  U# ta l ker i den ti fi er does  not  convey the  natu re  of the  devi ce  transm i tti ng  the  sen tence,  and  shou l d  not  
be  “ fi xed ”  i n to  a  u n i t  a t  manu factu re .  Th i s  i s  i n tended  for specia l  pu rpose  app l i cati ons.  The  U# ta l ker 
i d en ti fi er i nd i cates  that  the  devi ces  ta l ker i den ti fi er has  been  changed  th rough  external  con tro l .  
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Table  5  – Field  type  summary 

Field  type  Symbol  Defin i tion  

Special format fields 

Status  A S i ng l e  character fi e l d :  

A =  Yes,  data  va l i d ,  warn i ng  fl ag  cl ear 

V =  No,  d ata  i nva l i d ,  warn i ng  fl ag  set  

Lati tude  l l l l . l l  F i xed /vari ab l e  l eng th  fi e l d :  

deg rees/m inu tes  and  decimal  –  two  fi xed  d i g i ts  of d egrees,  
two  fi xed  d i g i ts  of m i nu tes  and  a  vari ab l e  number of d i g i ts  
for a  decimal  fracti on  of m i nu tes.  Lead i ng  zeros  a lways  
i ncl uded  for deg rees  and  m i nu tes  to  mai n ta i n  fi xed  l eng th .  
The  decimal  po i n t  and  associated  decimal  fracti on  are  
opti onal  i f fu l l  resol u ti on  i s  n ot  requ i red .  

Long i tude  yyyyy. yy F i xed /vari ab l e  l eng th  fi e l d :  

deg rees/m inu tes  and  decimal  –  th ree  fi xed  d i g i ts  of 
deg rees,  two  fi xed  d i g i ts  of m i nu tes  and  a  vari ab l e  n umber 
of d i g i ts  for a  decimal  fracti on  of m i nu tes.  Lead i ng  zeros  
a lways  i ncl uded  for degrees  and  m i nu tes  to  ma i n ta i n  fi xed  
l eng th .  The  decimal  po i n t  and  associated  decimal  fracti on  
are  opti onal  i f fu l l  reso l u ti on  i s  not  requ i red .  

Time  hhmmss. ss  F i xed /vari ab l e  l eng th  fi e l d :  

hou rs/m inu tes/seconds  and  decimal  –  two  fi xed  d i g i ts  of 
hou rs ,  two  fi xed  d i g i ts  of m i nu tes ,  two  fi xed  d i g i ts  of 
seconds  and  a  vari ab l e  number of d i g i ts  for decimal  
fracti on  of seconds.  Lead i ng  zeros  a lways  i ncl uded  for 
hou rs ,  m i nu tes  and  seconds  to  ma i n ta i n  fi xed  l eng th .  
The  decimal  po i n t  and  associated  decimal  fracti on  are  
opti onal  i f fu l l  resol u ti on  i s  n ot  requ i red .  

Defi ned  fi e l d   Some  fi e l d s  are  speci fi ed  to  con ta i n  pre-defi ned  constan ts,  
most  often  a l pha  characters .  Such  a  fi e l d  i s  i nd i cated  i n  
th i s  s tandard  by the  presence  of one  or more  va l i d  
characters .  

Excl uded  from  the  l i s t  of a l l owable  characters  are  the  
fo l l owing  wh i ch  are  u sed  to  i nd i cate  fi e l d  types  wi th i n  th i s  
s tandard :  "A" ,  "a" ,  "c" ,  "hh " ,  "hhmmss. ss" ,  " l l l l . l l " ,  "x" ,  
"yyyyy. yy" .  

Numeric value fields 

Vari abl e  numbers  x. x Vari ab l e  l eng th  i n teger or fl oati ng  numeric  fi e l d .  Opti onal  
l ead ing  and  tra i l i n g  zeros.  The  decimal  po i n t  and  
associated  decimal  fracti on  are  opti ona l  i f fu l l  resol u ti on  i s  
not  requ i red  (example :  73 . 1 0  =  73 . 1  =  073 . 1  =  73) .  The  
speci fi c  u se  of th i s  formatter and  restri cti ons  (for example  
i n teger,  range)  i s  defi ned  i n  the  sen tence  defi n i t i on .  

F i xed  HEX fi e l d  h h -  F i xed  l eng th  HEX numbers  on l y,  MSB  on  the  l eft.  

Vari ab l e  HEX fi e l d  h --h  Vari ab l e  l eng th  HEX numbers  on l y,  MSB  on  the  l eft.  

F i xed  s i x-b i t  fi e l d  ss___ F i xed  l eng th  s i x-b i t  coded  characters  on l y.  See  Annex C  for 
fi e l d  convers i ons.  

Vari ab l e  s i x-b i t  fi e l d  s --s  Variab l e  l eng th  s i x-b i t  coded  characters  on l y.  See  Annex C  
for fi e l d  convers i ons.  

Information fields 

Vari abl e  text  c--c  Vari ab l e  l eng th  va l i d  character fi e l d .  

F i xed  a l pha  fi e l d  aa-  F i xed  l eng th  fi e l d  of upper-case  or l ower-case  a l pha  
characters .  

F i xed  number fi e l d  xx-  F i xed  l eng th  fi e l d  of numeri c  characters .  

F i xed  text  fi e l d  cc-  F i xed  l eng th  fi e l d  of va l i d  characters .  
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The  fo l l owing  consi derati ons  have  to  be  taken  i n to  accoun t:  

•  Spaces  shou l d  on l y be  u sed  i n  vari ab l e  text  fi e l ds .  

•  A  negati ve  s i gn  "–"  (HEX 2D)  i s  the  fi rst  character i n  a  fi e l d  i f the  va l ue  i s  negati ve.  When  u sed ,  th i s  
i ncreases  the  speci fi ed  s i ze  of fi xed  l eng th  fi e l ds  by one.  The  s i gn  i s  om i tted  i f the  va l ue  i s  pos i ti ve .  

•  U n i ts  of measure  fi e l ds  are  appropri ate  characters  from  the  symbol  tab l e  (Tabl e  3)  u n l ess  a  speci fi c  u n i t  of 
measure  i s  i nd i cated .  

•  F i xed  l eng th  fi e l d  defi n i ti ons  show the  actua l  number of characters .  For example,  a  fi e l d  defi ned  to  have  a  
fi xed  l eng th  of 5  HEX characters  i s  represen ted  as  h hhhh  between  de l im i ters  i n  a  sen tence  defi n i ti on .  

 

8.3  Approved  sentences  

8.3. 1  General  format 

General  format of pri n ted  sen tence  i n formation :  

{mnemonic}  – {name}  

 {defin i ti on  paragraph}  

 

8.3.2  AAM  – Waypoint arrival  alarm  

Status  of arri val  (en tering  the  arrival  ci rcle,  or passing  the  perpend icu lar of the  course  l i ne)  at  
waypoin t c--c.  

 

8 .3.3  ABK – AIS  addressed  and  binary broadcast acknowledgement 

The  ABK-sentence  i s  generated  when  a  transaction ,  i n i ti ated  by reception  of an  ABM,  AIR,  or 
BBM  sen tence,  i s  completed  or terminated .  Th is  sen tence  provides  i n formation  abou t the  
success  or fa i l u re  of a  requested  ABM  broadcast of e i ther I TU -R M . 1 371  Messages  6  or 1 2 .  
The  ABK process  u ti l i ses  the  i n formation  received  i n  I TU -R M . 1 371  Messages  7  and  1 3.  
Upon  reception  of e i ther a  VHF  Data-l i nk Message  7  or 1 3 ,  or the  fa i l u re  of Messages  6  or 
1 2 ,  the  AIS  un i t  de l i vers  the  ABK sen tence  to  the  external  appl i cation .  Th is  sen tence  i s  a l so  
used  to  report to  the  external  appl i cation  the  AIS  un i t’ s  hand l ing  of the  AIR ( I TU -R M . 1 371  
Message  1 5)  and  BBM  ( I TU-R M . 1 371  Messages  8 ,  1 4 ,  25  and  26)  sen tences.  The  external  
appl i cation  i n i ti ates  an  i n terrogation  th rough  the  use  of the  AIR-sen tence,  or a  broadcast 
th rough  the  use  of the  BBM  sen tence.  The  AIS  un i t  generates  an  ABK sen tence  to  report the  
ou tcome  of the  ABM,  AIR,  or BBM  broadcast process.  

$--{sentence} 

{field  descriptions} 

start of sentence and  talker ID 

$--AAM,  A,  A,x.x,  N,  c--c*hh<CR><LF> 

Waypoint ID 

Units of radius,  nautical  miles 

Arrival  circle radius 

Status:  A =  arrival  circle entered;  V =  not entered  

Status:  A =  perpendicular passed at waypoint;  V =  not passed  
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Comments :  

1 )  I den ti fi es  the  d i s tan t  add ressed  AI S  un i t  i nvol ved  wi th  the  acknowledgement.  I f more  than  one  MMSI  i s  be i ng  
add ressed  ( I TU -R M . 1 371  Messages  1 5  and  1 6) ,  the  MMSI  of the  fi rst  d i s tan t  AI S  un i t,  i den ti fi ed  i n  the  
message,  i s  the  MMSI  reported  here.  Th i s  i s  a  n u l l  fi e l d  when  the  I TU -R M . 1 371  Message  type  i s  8  or 1 4 .  

2 )  I nd i cati on  of the  VHF  data  l i nk channe l  upon  wh i ch  a  Message  type  7  or 1 3  acknowledgement  was  rece i ved .  An  
“A”  i nd i cates  recepti on  on  channel  A.  A “B”  i n d i cates  recepti on  on  channel  B .  

3 )  Th i s  i nd i cates  to  the  external  appl i cati on  the  type  of I TU -R M . 1 371  message  that  th i s  ABK sen tence  i s  
add ressi ng .  Al so  see  the  message  I Ds  l i s ted  i n  Comment 4 .  

4 )  The  message  sequence  number,  together wi th  the  Message  I D  and  MMSI  of the  add ressed  AI S  un i t,  u n i que l y 
i den ti fi es  a  previ ous l y recei ved  ABM ,  AIR,  or BBM  sen tence.  Generati on  of an  ABK sen tence  makes  a  
sequence  message  i den ti fi er ava i l ab l e  for re-use.  The  message  I D  determ ines  the  sou rce  of the  message  
sequence  number.  The  fo l l owing  l i s ts  the  sou rce  by message  I D :  

 I TU -R M . 1 371  Message  I D  Message  sequence  number sou rce  

6  sequen ti a l  message  i den ti fi er from  ABM  sen tence  

7  add ressed  AI S  un i t’ s  Message  7  sequence  number 

8  sequen ti a l  message  i den ti fi er from  BBM  sen tence  

1 2  sequen ti a l  message  i den ti fi er from  ABM  sen tence  

1 3  add ressed  AI S  un i t’ s  Message  1 3  sequence  number 

1 4  sequen ti a l  message  i den ti fi er from  BBM  sen tence  

1 5  no  sou rce,  the  message  sequence  number shou ld  be  nu l l  

25  sequen ti a l  message  i den ti fi er from  ABM  or BBM  sen tence  (structu red  b i nary data) ,  

26  sequen ti a l  message  i d en ti fi er from  ABM  or BBM  sen tence  (structu red  b i nary data) ,  

70  sequen ti a l  message  i d en ti fi er from  ABM  or BBM  sen tence  (u nstructu red  b i nary d ata) ,  

71  sequen ti a l  message  i den ti fi er from  ABM  or BBM  sen tence  (unstructu red  b i nary data),  

5 )  Acknowledgements  provi ded  are:  

0  =  Message  (6  or 1 2 )  successfu l l y recei ved  by the  add ressed  AI S  un i t,  

1  =  Message  (6  or 1 2 )  was  broadcast,  bu t  no  acknowledgemen t by the  add ressed  AI S  un i t,  

2  =  message  cou l d  not  be  broadcast  ( i . e .  q uan ti ty of encapsu l ated  data  exceeds  fi ve  s l ots) ,  

3  =  requested  broadcast  of Message  (8 ,  1 4 ,  1 5 ,  25  or 26)  has  been  successfu l l y completed ,  

4  =  l a te  recepti on  of a  Message  7  or 1 3  acknowledgemen t that  was  add ressed  to  th i s  AI S  u n i t  (own  sh i p)  
and  referenced  as  a  va l i d  transacti on .  

8.3.4  ABM  – AIS  addressed  binary and  safety related  message  

Th is  sen tence  supports  I TU -R M . 1 371  Messages  6 ,  1 2 ,  25  and  26  and  provides  an  external  
appl ication  wi th  a  means  to  exchange  data  via  an  AIS  transponder.  Data  i s  defined  by the  
appl ication  on ly,  not the  AIS  un i t.  Th is  sen tence  offers  g reat fl exib i l i ty for implementing  
system  functions  that use  the  transponder l i ke  a  commun ications  device.  After receiving  th i s  
sen tence  via  the  I EC  61 1 62-2  i n terface,  the  transponder i n i ti ates  a  VDL broadcast of 
Message  6 ,  1 2 ,  25,  or 26.  The  AIS  un i t  wi l l  make  up  to  four broadcasts  of Messages  6  and  
1 2 .  The  actual  number wi l l  depend  on  the  reception  of an  acknowledgement from  the  
addressed  "destination "  AIS  un i t.  The  success  or fa i l u re  of reception  of th i s  transmission  by 
the  addressed  AIS  un i t  for Messages  6  and  1 2  i s  confi rmed  th rough  the  use  of the  
"Addressed  b inary and  safety re lated  message  acknowledgement"  ABK sen tence  formatter,  
and  the  processes  that supports  the  generation  of an  ABK sen tence.  The  AIS  transponder 

$--ABK,xxxxxxxxx,x,x.x,x,x*hh<CR><LF>  

Type of acknowledgement 5)  

Message sequence number 4)  

ITU-R M.1 371  Message ID  3)  

MMSI  of the addressed  AIS unit  1 )  

AIS channel  of reception  2)  
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determines  the  appropriate  commun ications  state  for transmission  of Message  26  over the  
VHF  data  L ink.  

 

 
Comments:  

1 )  The  tota l  number of sen tences  requ i red  to  transfer the  b i nary message  data  to  the  AI S  un i t.  

The  fi rst  fi e l d  speci fi es  the  tota l  n umber of sen tences  used  for a  message,  m i n imum  va l ue  1 .  

The  second  fi e l d  i den ti fi es  the  order of th i s  sen tence  i n  the  message,  m i n imum  va l ue  1 .  

Al l  sen tences  con ta i n  the  same  number of fi e l d s .  Success i ve  sen tences  may use  nu l l  fi e l ds  for fi e l ds  that  have  
not  changed ,  such  as  fi e l ds  4 ,  5 ,  and  6 .  

2 )  Th i s  sequen ti a l  message  i d en ti fi er serves  two  pu rposes .  I t  meets  the  requ i remen ts  as  s tated  i n  the  
I EC  61 1 62-1  “Sequen ti a l  message  i den ti fi er fi e l d ”  descri pti on ,  and  i t  i s  the  sequence  number u ti l i zed  by  
I TU -R M . 1 371  i n  Message  types  6  and  1 2 .  The  range  of th i s  fi e l d  i s  restri cted  by I TU -R M1 371  to  0  – 3 .  The  
sequen ti a l  message  i den ti fi er va l ue  may be  reused  after the  AI S  un i t  provi des  the  "ABK"  acknowledgement  for 
th i s  number.  

3 )  The  MMSI  of the  AI S  un i t  that  i s  the  d esti nati on  of the  message.  

4 )  The  AI S  channel  that  sha l l  be  u sed  for the  broadcast:  

0  =  no  broadcast  channe l  preference,  

1  =  B roadcast  on  AI S  channel  A,  

2  =  B roadcast  on  AI S  channel  B ,  

3  =  B roadcast  message  on  both  AI S  channel s ,  A and  B .  

5)  The  I TU -R M . 1 371  message  I d  for the  fo l l owing  add ressed  Messages:  

  6  =  B i nary add ressed  message,  

1 2  =  Add ressed  safety re l ated  message,  

25  =  S i ng l e  s l ot  b i nary message  25  (b i nary d ata  coded  us i ng  the  1 6-b i t  Appl i cati on  i d en ti fi er) ,  

70  =  S i ng le  s l ot  b i nary message  25  (unstructu red  b i nary data) ,  

26  =  Mu l ti p l e  s l ot  b i nary message  26  wi th  Commun icati ons  S tate  (b i nary data  coded  us i ng  the  1 6-b i t  
App l i cati on  i den ti fi er) ,  

71  =  Mu l ti p l e  s l ot  b i nary message  26  wi th  Commun icati ons  S tate  (unstructu red  b i nary data).  

6)  Th i s  i s  the  con ten t  of the  "b i nary d ata"  parameter for I TU -R M . 1 371  Message  6 ,  or the  "Safety re l a ted  Text"  
parameter for Message  1 2 ,  or the  “b i nary data”  parameter for Message  25,  or the  “b i nary data”  parameter for 
Message  26 .  The  fi rst  sen tence  may con ta i n  u p  to  48  va l i d  S i x B i t  codes  (288  b i t) .  Fo l l owing  sen tences  may 
con ta i n  u p  to  60  va l i d  S i x B i t  codes  (360  b i t) ,  i f fi e l ds  4 ,  5 ,  and  6  are  unchanged  from  the  fi rst  sen tence  and  set  
to  n u l l .  The  actua l  number of va l i d  characters  sha l l  be  such  that  the  tota l  n umber of characters  i n  a  sen tence  
does  not  exceed  the  "82-character"  l im i t.  

7 )  Th i s  cannot  be  a  nu l l  fi e l d .  See  “x4  “  i n  7 . 3 . 4 .  

8.3.5  ACA – AIS  channel  assignment message  

An  AIS  device  can  receive  reg ional  channel  management i n formation  i n  four ways:  
I TU -R M . 1 371  Message  22 ,  DSC te lecommand  received  on  channel  70 ,  manual  operator 
i npu t,  and  an  ACA sentence.  The  AIS  un i t  may store  channel  management i n formation  for 
fu tu re  use.  Channel  management i n formation  i s  appl ied  based  upon  the  actual  l ocation  of the  
AIS  device.  An  AIS  un i t  i s  “using”  channel  management i n formation  when  the  i n formation  i s  

! --ABM,x,x,x,xxxxxxxxx,x,xx,s--s,x*hh<CR><LF>  

Number of fi l l -bits,  0 to 5 7)  

Encapsulated  data 6)  

ITU-R M.1 371  Message ID  5)  

The MMSI  of the destination  AIS unit for the ITU-R M.1 371  Message  3)  

AIS channel  for broadcast of the radio message  4)  

Sequential  message identifier,  0 to 3  2)  

Sentence number,  1  to 9  1 )  

Total  number of sentences needed to transfer the message,1  to 9  1 )  
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be ing  used  to  manage  the  operation  of the  VHF  receiver and /or transmi tter i ns ide  the  AIS  
un i t.  

Th is  sen tence  i s  used  both  to  en ter and  obtain  channel  management i n formation .  When  sen t 
to  an  AIS  un i t,  the  ACA sentence  provides  reg ional  i n formation  that the  un i t  stores  and  uses  
to  manage  the  i n ternal  VHF  rad io.  When  sen t from  an  AIS  un i t,  the  ACA sen tence  provides  
the  cu rrent channel  management i n formation  retained  by the  AIS  un i t.  The  i n formation  
con tained  i n  th i s  sen tence  i s  s im i lar to  the  i n formation  con tained  i n  an  I TU -R M . 1 371  
Message  22 .  The  i n formation  contained  i n  th i s  sentence  d i rectl y re lates  to  the  i n i tia l i sation  
phase  and  dual  channel  operation  and  channel  management functions  of the  AIS  un i t  as  
described  i n  I TU -R M . 1 371 .  

 

Commen ts :  

1 )  Th i s  i s  u sed  to  b i nd  the  con ten ts  of the  ACA and  ACS  sen tences  together.  The  ACS  sen tence,  when  provi ded  
by the  AI S  un i t,  shou l d  immed iate l y fo l l ow the  re l a ted  ACA sen tence,  con ta i n i ng  the  same  sequence  number.  
The  AI S  un i t  generati ng  the  ACA and  ACS  sen tences,  shou l d  i ncremen t the  sequence  number each  time  an  
ACA/ACS  pa i r i s  created .  After 9  i s  u sed  the  process  shou ld  beg i n  aga i n  from  0 .  I n formati on  con ta i ned  i n  the  
ACS  sen tence  i s  n ot  re l a ted  to  the  i n formati on  i n  the  ACA sen tence  i f the  sequence  numbers  are  d i fferen t.  
When  an  AI S  un i t  i s  q ueri ed  for an  ACA sen tence,  the  AI S  un i t  shou l d  respond  wi th  the  ACA/ACS  sen tence  
pa i r.  When  an  externa l  devi ce  i s  send ing  an  ACA sen tence  to  the  AI S  u n i t,  the  sequence  number may be  nu l l  i f 
no  ACS  sen tence  i s  be i ng  sen t.  

2 )  The  resol u ti on  of the  l ong i tude  and  l a ti tude  fi e l ds  i s  1 /1 0  m i nu te.  The  range  of the  trans i ti on  zone  s i ze  i s  1  to  8  
n au ti ca l  m i l es .  

3 )  VHF  channel  number,  see  I TU -R M . 1 084,  Annex 4  

4 )  Va l ue  of 0 ,  bandwid th  i s  speci fi ed  by channe l  number,  see  I TU -R M . 1 084 ,  Annex 4   
Va l ue  of 1 ,  bandwid th  i s  1 2 , 5  kHz.  

5)  Va l ue  of 0 ,  transm i t  on  channel s  A and  B ,  rece ive  on  channel s  A and  B ,   
Va l ue  of 1 ,  transm i t  on  channel  A,  recei ve  on  channel s  A and  B ,   
Va l ue  of 2 ,  transm i t  on  channel  B ,  recei ve  on  channe l s  A and  B ,   
Va l ue  of 3 ,  do  not  transm i t,  rece ive  on  channel s  A and  B ,   
Va l ue  of 4 ,  do  not  transm i t,  rece ive  on  channel  A,   
Va l ue  of 5 ,  do  not  transm i t,  rece ive  on  channel  B .  

6 )  Va l ue  of 0 ,  h i gh  power 

Val ue  of 1 ,  l ow power 

7 )  Sou rce  i d en ti fi ers:  

A =  I TU -R M . 1 371  Message  22 :  Channel  Managemen t add ressed  message,  

B  =  I TU -R M . 1 371  Message  22 :  Channel  Managemen t broadcast  geog raph i ca l  area  message,  

C  =  I EC  61 1 62-1  AI S  Channe l  Ass ignmen t sen tence,  

D  =  DSC Channel  70  te l ecommand ,  

$--ACA,x, l l l l . l l ,a,yyyyy.yy,a, l l l l . l l ,a,yyyyy.yy,a,x,xxxx,x,xxxx,x,x,x,a,x,hhmmss.ss*hh<CR><LF> 

Time of “in  use” change 9)   

In-use flag  8)  

Information  source  7)  

Tx/Rx mode control  5)  

Power level  control  6)  

Channel  B bandwidth  4)  

Channel  B  3)  

Channel  A bandwidth  4)  

Channel  A 3)  

Transition  zone size 2)  

Region  southwest corner longitude – E/W 

Region southwest corner latitude – N/S 

Region northeast corner longitude – E/W 

Region northeast corner latitude – N/S 2)  

Sequence Number,  0  to 9 1 )  
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M  =  operator manual  i n pu t.   
Th i s  fi e l d  shou l d  be  nu l l  when  the  sen tence  i s  sen t  to  an  AI S  devi ce.  

8 )  Th i s  va l ue  i s  set  to  i nd i cate  that  the  other parameters  i n  the  sen tence  are  “ i n -use”  by an  AI S  u n i t  a t  the  t ime  
that  the  AI S  un i t  sends  th i s  sen tence.  A va l ue  of “0 ”  i nd i cates  that  the  parameters  are  not  “ i n -use” ,  and  a  va l ue  
of “ 1 ”  i nd i cates  that  the  parameters  are  “ i n -use” .  Th i s  fi e l d  shou l d  be  nu l l  when  the  sen tence  i s  sen t  to  an  AI S  
mobi l e  un i t.  A  va l ue  of “ 1 ”  sen t  to  a  base  s tati on  i nd i cates  that  the  parameters  are  “ i n -use” ;  a  va l ue  of “0 ”  
i nd i cates  not  “ i n -use” .  

9 )  Th i s  i s  the  UTC  time  that  the  “ I n -use  fl ag ”  fi e l d  changed  to  the  i nd i cated  s tate.  Th i s  fi e l d  shou l d  be  nu l l  when  
the  sen tence  i s  sen t  to  an  AI S  un i t.  

8.3.6  ACK – Acknowledge  alarm  

Acknowledge  device  a larm.  Th is  sen tence  i s  used  to  acknowledge  an  a larm  cond i tion  
reported  by a  device.  

 

8.3.7  ACN  – Alert command  

Sentences  ACN ,  ALC,  ALF  and  ARC are  used  for a lert  hand l i ng .  Alert  re lated  
commun ications  are  described  i n  I EC  61 924-2.  

Th is  sentence  i s  used  for acknowledge,  s i l ence,  responsibi l i ty transfer and  to  request repeat 
of a lert detai l s  i n  case  the  reception  process  has  detected ,  based  on  ALC,  that ALF  has  been  
m issed .  

Responsibi l i ty transferred  i s  used  for a  specia l  cond i tional  state  of an  a lert.  I n  th is  state  the  
source  of an  a lert  i nd icates  the  a lert vi sual l y as  an  acknowledged  a lert  ( i . e .  no  fl ash ing  
i nd ication  nor aud ible  s i gnal ) .  I n  th is  state  the  source  of an  a lert re-raises  an  
unacknowledged  a lert,  i f the  source  of the  a lert i s  unable  to  receive  heartbeat (HBT)  
sen tences  from  the  sender of the  sen tence.  

Th is  sen tence  cannot be  queried .  

 

Comments :  

1 )  Rel ease  time  of the  a l ert  command .  (e . g .  for VDR pu rposes) ,  opti onal  can  be  a  nu l l  fi e l d .  Sender i s  a l l owed  to  
u se  a l l  a l ternati ves  defi ned  i n  Tabl e  5  F i e l d  type  summary.  Rece i ver i s  a l l owed  to  i gnore  con ten t  of th i s  fi e l d .  I f 
recei ver does  not  i gnore  th i s  fi e l d  i t  shou l d  support  a l l  a l ternati ves  defi ned  i n  Tabl e  5  F i e l d  type  summary.  

2 )  U sed  for propri etary a l erts  d efi ned  by the  manu factu rer.  For standard i zed  a l erts  th i s  shou l d  be  a  n u l l  fi e l d .  

3 )  The  a l ert  i den ti fi er i s  u n i que  wi th i n  a  s i ng le  a l ert  sou rce.  The  a l ert  i den ti fi er i s  a  vari ab l e  l eng th  i n teger fi e l d  of 
maximum  7-d i g i t  i n teger.  I t  i d en ti fi es  the  type  of the  a l ert,  e . g .  a  “ l ost  target”  a l ert.  S tandard i zed  a l erts  u se  
un i que  a l ert  i d en ti fi ers  descri bed  i n  equ ipmen t  s tandards .  Number range  1 0000-9999999  i s  reserved  for 
propri etary a l erts  and  n umber ‘ 0 ’  i s  reserved  for a  command  request  to  a l l  a l erts  (e . g .  a l ert  command  Q 
requests  transm iss i on  of a l l  a l ert  s tates) .  Al ert  I d en ti fi er examples:  

“001 ” ,  “2456789” ,  “245”  

4 )  The  a l ert  i n stance  i den ti fi es  the  cu rren t  i n stance  of an  a l ert  to  d i s ti ngu i sh  a l erts  of the  same  type  (Al ert  
i d en ti fi er)  and  from  the  same  sou rce  (e . g .  dangerous  target) .  Al ert  i n stance  i s  maximum  a  6 -d i g i t  i n teger from  
1  to  999999,  the  number ‘ 0 ’  i n d i cates  that  the  command  i s  i n tended  for a l l  a l ert  i n stances.  Except  for number 
‘ 0 ’ ,  the  number of a l ert  i n stance  can  be  free l y defi ned  by the  manu factu rer as  l ong  as  i t  i s  u n i que  for one  type  
of a l ert  (a l ert  i d en ti fi er) .  I t  i s  n ot  perm i tted  to  mod i fy the  a l ert  i n stance  wi th i n  a  l i fe  cycl e  of a  d i s tri bu ted  a l ert  

$--ACK,xxx*hh<CR><LF> 

Unique alarm number (identifier) at alarm source 

$--ACN,hhmmss.ss,aaa,x.x,x.x,c,a*hh <CR><LF> 

Sentence status flag  6)  

Alert command,  A,  Q,  O or S 5)  

Alert Instance,  1  to 999999  4)  

Manufacturer mnemonic code  2)  

Alert Identifier 3)  

Time  1 )  
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(from  ‘ acti ve  and  unacknowledged ’  s tate  u n ti l  ‘ normal ’  s tate  i s  reached ).  I t  can  be  a l so  a  n u l l  fi e l d ,  when  there  
i s  on l y one  a l ert  of that  type.  

5)  Th i s  shou l d  not  be  a  nu l l  fi e l d  

acknowledge:  A 

request  /  repeat  i n formati on :  Q  

respons ib i l i ty transfer:  O  

s i l ence:  S  

6)  Th i s  fi e l d  shou l d  be  “C”  and  shou l d  not  be  a  nu l l  fi e l d .  Th i s  fi e l d  i n d i cates  a  command .  A sen tence  wi thou t  “C”  
i s  not  a  command .  

8.3.8  ACS  – AIS  channel  management in formation  source  

Th is  sen tence  i s  used  i n  con junction  wi th  the  ACA sen tence.  Th is  sen tence  i den ti fi es  the  
orig inator of the  i n formation  con tained  i n  the  ACA sen tence  and  the  date  and  time  the  AIS  
un i t  received  that i n formation .  

 
 
Comments:  

1 )  Th i s  i s  u sed  to  b i nd  the  con ten ts  of the  ACA and  ACS  sen tences  together.  The  ACS  sen tence,  when  provi ded  
by the  AI S  un i t,  shou l d  immed iate l y fo l l ow the  re l ated  ACA sen tence,  con ta i n i ng  the  same  sequence  number.  
The  AI S  un i t  g enerati ng  the  ACA and  ACS  sen tences,  shou l d  i n cremen t the  sequence  number each  time  an  
ACA/ACS  pa i r i s  created .  After 9  i s  u sed  the  process  shou l d  beg i n  aga i n  from  0 .  I n formati on  con ta ined  i n  the  
ACS  sen tence  i s  not  re l ated  to  the  i n formati on  of the  ACA sen tence  i f the  sequence  numbers  are  d i fferen t.  
When  an  externa l  d evi ce  i s  send i ng  an  ACA sen tence  to  the  AI S  un i t,  the  sequence  number may be  nu l l  i f no  
ACS  sen tence  i s  be i ng  sen t.  

8.3.9  AIR – AIS  in terrogation  request 

Th is  sen tence  supports  I TU -R M . 1 371  Message  1 0  and  1 5.  I t  provides  an  external  appl i cation  
wi th  the  means  to  i n i tiate  requests  for speci fic I TU -R M . 1 371  messages,  from  d i stan t mobi le  
or base  station ,  AIS  un i ts.  A s i ng le  sen tence  can  be  used  to  request up  to  two  messages  
from  one  AIS  un i t  and  one  message  from  a  second  AIS  un i t,  or up  to  th ree  messages  from  
one  AIS  un i t.  The  message  types  that can  be  requested  are  l im i ted .  The  complete  l i st  of 
messages  that may be  requested  can  be  found  wi th in  the  Message  1 5  description  i n  I TU -R 
M . 1 371 .  Improper requests  may be  i gnored .  Wi th  Message  1 0  a lways  Message  1 1  i s  
requested .  

The  external  appl ication  i n i tiates  the  i n terrogation .  The  external  appl ication  i s  responsible  for 
assessing  the  success  or fa i l u re  of the  i n terrogation .  After receiving  th is  sen tence,  the  AIS  
un i t  i n i tiates  a  rad io  broadcast (on  the  VHF  Data  L ink)  of a  Message  1 0  or 1 5  – i n terrogation .  
The  success  or fa i l u re  of the  i n terrogation  broadcast i s  determined  by the  appl i cation  using  
the  combined  reception  of the  ABK-sentence  and  VDM  sen tences  provided  by the  AIS  un i t.  
After receiving  th i s  AIR-sen tence,  the  AIS  un i t  shal l  take  no  more  than  four seconds  to  
broadcast the  Message  1 0  or 1 5,  and  the  addressed  d i stan t un i t(s)  shal l  take  no  more  than  
another four seconds  to  respond ,  a  tota l  of e igh t seconds.  

I f the  requested  message  type  i s  1 1  then  a  Message  1 0  i s  transmi tted  to  on ly one  station .  
The  fi e lds  of station  2  shou ld  be  a  nu l l  fi e l ds  i n  th i s  case.  

$--ACS,x,xxxxxxxxx,hhmmss.ss,xx,xx,xxxx*hh<CR><LF> 

Year 

Month,  01  to 1 2 

Day,  01  to 31  

MMSI  of originator 

UTC of receipt of channel  management information  

Sequence number,  0 to 9  1 )  

UTC 
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Comments:  

1 )  I d en ti fi es  the  fi rst  d i s tan t  AI S  un i t  be i ng  i n terrogated .  A s i ng l e  AIR sen tence  can  be  u sed  to  request  two  
message  numbers  from  the  fi rst  AI S  u n i t.  

2 )  The  fo l l owing  are  examples  of messages  that  may be  requested  from  a  d i stan t  mob i l e  AI S  u n i t.  See  I TU -R 
M . 1 371  Message  1 5  and  Message  1 0  descri pti on  for the  actua l  message  numbers.  

Message  3 ,  Pos i ti on  report,  

Message  5 ,  Sh i p  s tati c  and  voyage  re l ated  data ,  see  add i ti ona l  i n formati on  i n  commen t 3 ,  

Message  9 ,  S tandard  SAR a i rcraft  pos i ti on  report,  

Message  1 8 ,  S tandard  Cl ass  B  equ i pmen t  pos i ti on  report,  

Message  1 9 ,  Extended  Cl ass  B  equ i pmen t pos i ti on  report,  

Message  21 ,  Ai ds-to-navi gati on  report,  

Message  24 ,  S tati c-data  report,  

Message  1 1 ,  UTC  and  date  response.  I n  th i s  case  message  1 0  i s  transm i tted .  

Examples  of messages  that  may be  requested  from  a  d i s tan t  AI S  base  s tati on  i n cl ude:  

Message  4 ,  Base  s tati on  report,  

Message  24 ,  S tati c-data  report.  

3)  Th i s  fi e l d  i s  u sed  to  request  a  message  that  has  been  fu rther sub-d i vi ded  i n to  a l ternati ve  d ata  s tructu res.  When  
requesti ng  a  message  wi th  a l ternati ve  data  s tructu res,  th i s  message  sub-secti on  fi e l d  shou l d  be  provi ded ,  so  
that  the  correct  sub-d i vi s i on  of the  message  data  i s  provi ded .  I f the  message  s tructu re  i s  n ot  sub-d i vi ded  i n to  
d i fferen t  s tructu res,  th i s  fi e l d  shou l d  be  nu l l .  

4 )  Th i s  i den ti fi es  the  second  d i s tan t  AI S  un i t  be i ng  i n terrogated .  On l y one  message  may be  requested  from  the  
second  AI S  un i t.  The  MMSI  of the  second  AI S  un i t  may be  the  same  MMSI  as  the  fi rst  AI S  un i t.  

5)  A =  Channel  A 

B  =  Channel  B  

Nu l l  =  no  speci fi c  channel  i s  be i ng  ass i gned .  AI S  mobi l e  s tati ons  shou l d  i gnore  th i s  d ata  fi e l d .  

6)  S tart  s l ot  number of i n terrogati on  repl y,  0  to  2  249.  Nu l l  i f i n terrogation  repl y s l ot  i s  not  be i ng  ass i gned .  

AI S  mobi l e  s tati ons  shou l d  i gnore  th i s  d ata  fi e l d .  

8.3.1 0  AKD  – Acknowledge  detai l  alarm  condi tion  

Th is  sen tence  provides  for acknowledgement of a  detai l ed  a larm  cond i tion  reported  th rough  
ALA.  

As  I EC  61 1 62-1  does  not guaran tee  re l iable  transport,  the  designer shou ld  be  very carefu l  
abou t how th i s  sentence  i s  used .  Problems  can  occur e i ther when  the  i n i tia l  a larm  message  
was  l ost or when  the  acknowledgement message  was  l ost.  A possib le  solu tion  i s  to  retransmi t  
the  a larm  message  un ti l  acknowledgement has  been  received .  When  acknowledgement has  
been  received ,  an  a larm  acknowledged  shou ld  be  sen t.  Th is  acknowledgement shou ld  be  
sen t on  a l l  subsequent acknowledgements.  Acknowledgements  shou ld  be  sent on  each  

$--AIR,xxxxxxxxx,x.x,x,x.x,x,xxxxxxxxx,x.x,x,a,x.x,x.x,x.x*hh<CR><LF> 

Message ID2.1 ,  station-2 reply slot 6)  

Message sub-section  3)  

Channel  of interrogation  5)  

Message Number requested  from station-2  2)  

MMSI  of interrogated  station-2  4)  

Message sub-section  3)  

Second  message number requested  from station-1  2)  

Message sub-section  3)  

First message number requested  from station-1  2)  

MMSI  of interrogated  station-1  1 )  

Message ID1 .2,  station-1  reply slot 6)  

Message ID1 .1 ,  station-1  reply slot  6)  
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received  a larm  message  after acknowledgement and  fu rther on  un ti l  the  a larm  
acknowledgement message  has  been  received .  

 

Comments:  

1 ) This defines the t ime  of acknowledgement.  Th i s  may be  a  nu l l  fi e l d .  

2 )  These  fi e l ds  shou l d  con ta i n  the  i den ti ca l  i n formati on  of the  correspond i ng  fi e l d s  from  the  ALA sen tence  be i ng  
acknowledged .  

3) I n d i cator characters  i den ti fyi ng  the  system  send i ng  the  acknowledgement.  Th i s  fi e l d  i s  two  fi xed  characters ,  
see  Annex D .  Th i s  may be  a  nu l l  fi e l d .  

4) I n d i cator characters  i den ti fyi ng  the  sub  system  send i ng  the  acknowledgement.  Th i s  fi e l d  i s  two  fi xed  
characters ,  see  Annex D .  Th i s  may be  a  nu l l  fi e l d .  

5)  I n stance  number i den ti fyi ng  the  equ i pmen t,  u n i t  or i tem  send i ng  the  acknowledgement.  Th i s  fi e l d  i s  two  fi xed  
numeri c  characters .  Th i s  may be  a  nu l l  fi e l d .  

8.3.1 1  ALA – Report detai led  alarm  condi tion  

Th is  sen tence  permi ts  the  a larm  and  a larm  acknowledge  cond i tion  of systems  to  be  reported .  
Un l i ke  ALR th i s  sen tence  supports  reporting  mu l tip le  system  and  sub-system  a larm  
cond i tions.  

Ded icated  sen tences  (for example  F IR,  DOR,  HSS,  WAT)  are  i n tended  for reporti ng  from  a  
ded icated  a larm  detection  system.  

As  I EC  61 1 62-1  does  not guarantee  re l i able  transport,  the  designer shou ld  be  very carefu l  
abou t how th i s  sen tence  i s  used .  Problems  can  occur e i ther when  the  i n i ti a l  a l arm  message  
was  l ost or when  the  acknowledgement message  was  l ost.  One  possible  solu tion  ( i n  some 
cases)  i s  to  retransmi t the  a larm  message  un ti l  acknowledgement has  been  received .  When  
acknowledgement has  been  received ,  an  a larm  acknowledged  shou ld  be  sen t.  Th is  
acknowledgement shou ld  be  sent on  a l l  subsequent acknowledgements.  Acknowledgements  
shou ld  be  sen t on  each  received  a larm  message  after acknowledgement and  fu rther on  un ti l  
the  a larm  acknowledgement message  has  been  received .  

 

$--AKD,hhmmss.ss,aa,aa,xx,xxx,aa,aa,xx *hh<CR><LF> 

Instance of equipment/unit/item sending the 
knowledgement 5)  

Instance number of equipment/unit/item  2)  

Type of alarm 2)  

Sub system equipment indicator of original  alarm source  2)  

System indicator of original  alarm source  2)  

Time of acknowledgement  1 )  

Sub system indicator of system sending the 
acknowledgement 4)  

System indicator of system sending  the 
acknowledgement  3)  

$--ALA,hhmmss.ss,aa,aa,xx,xxx,a,a,c--c *hh<CR><LF> 

Alarm’s description  text 8)  

Alarm’s acknowledged  state 7)  

Alarm condition  6)  

Instance number of equipment/unit/item  4)  

Type of alarm (see  5)  

Sub-system equipment indicator of original  alarm source  3)  

System indicator of original  alarm source  2)  

Event time  1 )  
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Comments:  

1 )  Even t  t ime  of a l arm  cond i ti on  change  i n cl ud i ng  acknowledgement  s tate  change.  I f th i s  i s  not  ava i l ab l e ,  th i s  
shou l d  be  a  nu l l  fi e l d .  

2 )  I nd i cator characters  as  system  of a l arm  sou rce.  Th i s  fi e l d  i s  two  fi xed  characters ,  see  Annex D .  

3 )  I nd i cator characters  as  sub-system  of a l arm  sou rce.  Th i s  fi e l d  i s  two  fi xed  characters ,  see  Annex D .  For g roup  
a l arms  or i f no  sub-system  can  be  i den ti fi ed ,  th i s  shou l d  be  a  nu l l  fi e l d .  

4)  I n stance  number i d en ti fyi ng  the  equ i pmen t,  u n i t  or i tem .  Th i s  fi e l d  i s  two  fi xed  numeri c  characters.  

5)  Type  of a l arm .  Th i s  fi e l d  i s  th ree  fi xed  numeri c  characters  as  d efi ned  i n  Annex D ,  Tabl e  D . 1  .  Codes  900  to  999  
are  u ser defi nab l e .  

6)  Th i s  fi e l d  i s  a  s i ng l e  character speci fi ed  by the  fo l l owing :  

N  =  normal  s tate ;   
H  =  a l arm  state  ( th reshol d  exceeded ) ;   
J  =  a l arm  state  (extreme  th reshol d  exceeded ) ;   
L  =  a l arm  state  ( l ow th reshol d  exceeded ,  i . e .  not  reached ) ;   
K  =  a l arm  state  (extreme  l ow th reshol d  exceeded ,  i . e .  not  reached ) ;   
X  =  other.  

7)  Th i s  fi e l d  i s  a  s i ng l e  character speci fi ed  by the  fo l l owing :  

A =  acknowledged ;   
V  =  not  acknowledged ;   
B  =  broadcast  (acknowledgement not  app l i cabl e) ;   
H  =  harbou r mode;   
O  =  overri de .  

8)  Add i ti ona l  and  opti onal  descri pti ve  text/a l arm  deta i l  cond i ti on  tag .  Maximum  number of characters  wi l l  be  
l im i ted  by maximum  sen tence  l eng th  and  l eng th  of other fi e l d s .  

8.3.1 2  ALC  – Cycl ic  alert  l i st  

Sentences  ACN ,  ALC,  ALF  and  ARC are  used  for a lert  hand l i ng .  Alert  re lated  
commun ications  are  described  i n  I EC  61 924-2.  

The  purpose  of th i s  sen tence  i s  to  sati sfy the  needs  for a  safe  and  consisten t data  
d i stribu tion  wi th  a  m in imum  of data  traffi c.  Each  change  on  an  a lert’ s  data  l eads  to  an  
i ncremented  Revis ion  coun ter.  So  an  a lert processing  device  on ly needs  to  check the  a lert 
en tries  i n  the  ALC messages  to  ensure  that no  ALF  message  has  been  l ost.  I n  the  case  
where  an  ALF  message  has  been  l ost,  the  m issing  message  can  be  requested  by send ing  a  
request a lert  command  (see  ACN  – Alert command).  

The  ALC sen tence  provides  condensed  ALF  sen tence  i n formation .  I t  con tains  the  i den ti fying  
data  for each  present a lert of one  certain  source/device  so  that the  receiver can  understand  
wh ich  ALF  has  been  m issed  (and  retransmission  of ALF  can  be  requested  by using  ACN  
sen tence).  I t  shal l  be  publ i shed  cycl i cal l y at l east every 30  s  by each  a lert  generating  device.  

The  cycl i c  a lert l i st  transmission  shal l  never stop.  When  a l l  a l erts  are  i n  normal  state  the  
cycl ic  a lert  l i st  i s  empty,  i . e .  the  number of a lert en tries  i s  0 .  

The  l eng th  of th i s  sen tence  i s  varying  wi th  the  number of a lerts  (number of l i st  en tries)  
cu rren tly generated  by re lated  i nstance.  I n  cases  where  the  needed  number of en tries  
exceeds  the  permi tted  sen tence  l eng th  the  number of sen tences  i s  i ncreased .  



I EC  61 1 62-1 : 201 6    I EC  201 6  – 41  – 

 

 
Comments:  

1 )  The  fi rst  fi e l d  speci fi es  the  tota l  n umber of sen tences  used  for a  message,  m i n imum  va l ue  1 .  The  second  fi e l d  
i den ti fi es  the  order of th i s  sen tence  i n  the  message,  m i n imum  va l ue  1 .  These  cannot  be  n u l l  fi e l ds .  

2 )  The  sequen ti a l  message  i d en ti fi er re l ates  a l l  sen tences  that  be l ong  to  a  g roup  of mu l ti p l e  sen tences  ( i . e .  
message) .  Mu l ti p l e  sen tences  (see  Comment 1 )  wi th  the  same  sequen ti a l  message  i den ti fi er,  make  up  one  
message.  

3 )  Con ta i ns  the  number of a l ert  en tri es  transported  wi th i n  th i s  sen tence.  

4 )  Al ert  en try 0  –  n :  Each  a l ert  en try consi sts  of fou r fi e l ds :  

•  Manu factu rer I d en ti fi er (see  ALF  Manu factu rer I den ti fi er)  

•  Al ert  I den ti fi er (see  ALF  Al ert  I den ti fi er)  

•  Al ert  i n stance  (see  ALF  Alert  i n stance)  

•  Revi s i on  Coun ter (see  ALF  Revi s i on  Coun ter)  

Each  en try i den ti fi es  a  certa i n  a l ert  wi th  a  certa i n  s tate.  I t  i s  not  a l l owed  that  an  a l ert  en try i s  sp l i t  between  two  
ALC  sen tences.  

8.3.1 3  ALF  – Alert sentence  

Sentences   ACN ,  ALC,  ALF  and  ARC are  used  for a lert hand l i ng .  Alert re lated  
commun ications  are  described  i n  I EC  61 924-2.  

Th is  sen tence  i s  used  to  report an  a lert cond i tion  and  the  a lert state  of a  device.  An  ALF  
message  shal l  be  publ i shed  for an  a lert each  time  the  a lert  i n formation  i n  th i s  sen tence  
changes  and  on  a lert  request (see  ALC – Cycl i c a lert l i st) .  

To  transmi t  add i tional  a lert  description  text (see  Comment 1 2),  optional l y a  second  ALF  
sen tence  may be  transmi tted .  

 

$--ALC,xx, xx, xx, x. x, aaa, x. x, x. x, x. x,…… . . , aaa, x. x, x. x, x. x*hh  <CR><LF>  

Alert entry n  4)   

Alert identifier 

Alert instance 

Manufacturer mnemonic code 

Number of alert entries  3)  

Sequential  message identifier,  00 to 99  2)  

Sentence number,  01  to 99 1 )  

Total  number of sentences for this message,  01  to 99 1 )  

Additional  Alert entries 4)  

Revision  counter Alert entry 1  4)  

$--ALF,x,x,x,hhmmss.ss,a,a,a,aaa,x.x,x.x,x.x,x,c---c*hh  <CR><LF> 

Alert text 1 2)   

Alert identifier 8)  

Alert instance,  1  to 999999 9)  

Manufacturer mnemonic code  7)  

Alert state,  A,  S,  N,  O,  U  or V  6)  

Alert priority,  E,  A,  W or C 5)  

Alert category,  A,  B or C 4)  

Time of last change 3)  

Sequential  message identifier,  0 to 9 2)  

Sentence number,  1  to 2  1 )  

Escalation  counter,  0  to 9 1 1 )  

Revision  counter,  1  to 99  1 0)  

Total  number of ALF sentences for this message,  1  to 2  1 )  
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Comments:  

1 )  The  fi rst  fi e l d  speci fi es  the  tota l  n umber of sen tences  used  for a  message,  m i n imum  va l ue  1 .  The  second  fi e l d  
i den ti fi es  the  order of th i s  sen tence  i n  the  message,  m in imum  va l ue  1 .  These  cannot  be  nu l l  fi e l ds .  When  the  
sen tence  number i s  2 ,  the  fo l l owing  Al ert  category,  Al ert  pri ori ty and  Al ert  s tate  can  be  nu l l  fi e l ds .  

2 )  The  sequen ti a l  message  i d en ti fi er re l a tes  a l l  sen tences  that  be l ong  to  a  g roup  of mu l ti p l e  sen tences  ( i . e .  
message).  Mu l ti p l e  sen tences  (see  Comment 1 )  wi th  the  same  sequen ti a l  message  i den ti fi er,  make  up  one  
message.  

3 )  Time  shou l d  represen t  the  l ast  t ime  the  d ata  wi th i n  the  a l ert  message  has  changed .  For example  chang i ng  the  
a l ert  text  by i n -/decremen ti ng  a  con ta i ned  coun ter or coun t  down  shou l d  cause  a  revi s i on  of a l ert  message  and  
a  new time.  Time  i s  an  opti ona l  fi e l d .  The  time-fi e l d  i s  add i ti ona l  i n formation  abou t  when  th i s  happened  and  not  
u sed  for deci s i on  maki ng .  There  i s  n o  mandatory requ i remen t for t ime  synchron i zati on  between  the  equ i pmen t.  
I t  shou l d  by e i ther a  n u l l  fi e l d  ( i f not  u sed )  or UTC  ( i f u sed ).  Sender i s  a l l owed  to  u se  a l l  a l ternati ves  defi ned  i n  
Tabl e  5  F i e l d  type  summary.  Recei ver i s  a l l owed  to  i gnore  con ten t  of th i s  fi e l d .  I f the  recei ver d oes  not  i gnore  
th i s  fi e l d  i t  shou l d  support  a l l  a l ternati ves  defi ned  i n  Tabl e  5  F i e l d  type  summary.  

4 )  The  a l ert  category i s  i n  compl i ance  wi th  the  category defi n i ti on  as  descri bed  i n  I NS  Performance  S tandard  
( I MO  MSC. 252(83))  and  Bri d ge  Al ert  Management  Performance  S tandard  ( IMO  MSC. 302(87)) :  

A,  Category A:  Al erts  where  i n formati on  a t  operator u n i t  d i rectl y ass i gned  to  the  fu ncti on  generati ng  the  a l ert  
i s  n ecessary,  as  d eci s i on  support  for the  eva l uati on  of the  a l ert-re l ated  cond i ti on ,  e . g .  g raph i ca l  i n formati on  
of danger of co l l i s i on  or g raph i ca l  i n formati on  of danger of g round i ng .  

B ,  Category B :  Al erts  where  no  add i ti ona l  i n formati on  for deci s i on  support  i s  necessary bes i des  the  
i n formati on  wh i ch  can  be  presen ted  u s i ng  a l ert  sou rce  and  a l ert  descri pti on  text.  

C,  Category C:  Al erts  that  cannot  be  acknowledged  on  the  bri dge  bu t  for wh i ch  i n formati on  i s  requ i red  abou t  
the  s tatus  and  treatmen t of the  a l erts ,  e . g . ,  certa i n  a l erts  from  the  eng i ne.  

5)  Al ert  pri ori ty:  Emergency Al arm :  E ,  for u se  wi th  Bri dge  a l ert  management 

Al arm :  A 

Warn i ng :  W 

Cau ti on :  C  

6)  The  a l ert  s tate  trans i ti on  i s  defi ned  i n  I EC  61 924-2 : 201 2 ,  Annex J  

acti ve  – unacknowledged :  V  

acti ve  – s i l enced :  S  

acti ve  – acknowledged  or acti ve :  A 

acti ve  – respons ib i l i ty transferred :  O  

recti fi ed  –  unacknowledged :  U  

normal :  N  

7)  U sed  for propri etary a l erts  defi ned  by the  manu factu rer.  For s tandard i zed  a l erts  th i s  shou l d  be  a  n u l l  fi e l d .  

8 )  The  a l ert  i d en ti fi er i s  u n i que  wi th i n  a  s i ng l e  a l ert  sou rce.  The  a l ert  i den ti fi er i s  a  variab l e  l eng th  i n teger fi e l d  of 
maximum  a  7-d i g i t  i n teger.  I t  i d en ti fi es  the  type  of the  a l ert,  e . g .  a  “ l ost  target”  a l ert.  S tandard i zed  a l erts  u se  
un i que  a l ert  i den ti fi ers  descri bed  i n  equ i pmen t standards.  Number range  1 0000-9999999  i s  reserved  for 
propri etary a l erts .  Al ert  I d en ti fi er examples:  

 “001 ” ,  “2456789” ,  “245”  

9)  The  a l ert  i n stance  i d en ti fi es  the  cu rren t  i n stance  of an  a l ert  to  d i sti ngu i sh  a l erts  of the  same  type  (Al ert  
i den ti fi er)  and  from  the  same  sou rce  (e . g .  dangerous  target) .  Al ert  i n stance  i s  maximum  a  6-d i g i t  i n teger from  
1  to  999999,  the  number ‘ 0 ’  i n d i cates  that  th i s  sen tence  i s  i n tended  for a l l  a l ert  i n stances.  Except  for n umber 
‘ 0 ’ ,  the  number of a l ert  i n stance  can  be  free l y defi ned  by the  manu factu rer as  l ong  as  i t  i s  u n i que  for one  type  
of a l ert  (a l ert  i d en ti fi er) .  I t  i s  n ot  perm i tted  to  mod i fy the  a l ert  i n stance  wi th i n  a  l i fe  cycl e  of a  d i s tri bu ted  a l ert  
( from  ‘ acti ve  and  unacknowledged ’  s tate  u n ti l  ‘ normal ’  s tate  i s  reached ).  I t  can  be  a l so  a  n u l l  fi e l d ,  when  there  
i s  on l y one  a l ert  of that  type.  

1 0)  The  revi s i on  coun ter i s  the  mai n  method  to  fo l l ow up-to-date  s tatus .  Revi s i on  coun ter i s  a l so  u n i que  for each  
i nstance  of a l ert.  Revi s i on  coun ter s tarts  wi th  1  and  the  s tep  for i n cremen t  i s  1 .  The  coun t  resets  to  1  after 99  
i s  u sed .  Revi s i on  coun ter i ncremen ts  on  each  change  of con ten t  of any fi e l d  of the  a l ert.  

1 1 )  The  esca lati on  coun ter i s  presen ti ng  the  number of a l ert  escal ati ons  after t ime  expi rati on  du ri ng  the  state  
acti ve-unacknowledged .  The  escal ati on  coun ter s tarts  wi th  0  and  the  s tep  for i ncremen t  i s  1 .  The  coun t  resets  
to  1  a fter 9  i s  u sed .  The  a l ert  escal ati on  can  be  the  esca lati on  from  warn ing  i n to  warn i ng  (acti vati on  of aud i b l e  
s i gna l  on l y) ,  the  escal ati on  from  warn i ng  to  a l arm  or the  escal ati on  from  a l arm  to  a l arm  wi th  acti vati on  of back-
up  navigator a l arm .  

1 2 )  Th i s  fi e l d  i s  u sed  for Al ert  t i t l e  wh i ch  i s  mandatory and  for add i ti ona l  a l ert  descri pti on  wh i ch  i s  opti onal .  

•  The  fi rst  ALF  sen tence  transm i ts  the  Al ert  t i t l e .  Al ert  t i t l e  i s  maximum  1 6  characters  short  form  of the  a l ert  
text.  
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•  The  opti ona l  second  ALF  sen tence  transm i ts  the  add i ti ona l  a l ert  descripti on .  Add i ti ona l  a l ert  descripti on  i s  
the  l ong  descri pti on  of the  a l ert.  The  add i ti ona l  a l ert  d escri pti on  con ta i ns  more  i n formati on  for d eci s ion  
maki ng  ( i . e .  a l ert  descri pti on  text) .  

•  The  second  ALF  sen tence  uses  nu l l  fi e l d s  for Time  of l ast  change,  Al ert  category,  Al ert  pri ori ty,  and  Al ert  
s tate  to  a l l ow l onger text.  The  actua l  number of va l i d  characters  shou l d  be  such  that  the  tota l  n umber of 
characters  i n  a  sen tence  does  not  exceed  the  “82”-character l im i t.  

•  Some  equ i pmen t s tandards  speci fy a l ert  text  l onger than  1 6  characters  (for example  the  AI S  standard  has  
defi ned  some  a l erts  to  be  coded  wi th  ALR sen tence  and  wi th  text  l onger than  1 6  characters).  I n  such  
cases  the  fi rst  ALF  sen tence  i s  u sed  for the  fi rst  1 6  characters  of the  a l ert  text  as  a l ert  t i t l e  and  the  
second  ALF  sen tence  to  carry the  fu l l  a l ert  text.  

Examples:  

$ I IALF, 1 , 1 , 0 , 1 24304.50,A,W,A, , 1 92, 1 , 1 , 0 , LOST TARGET*1 4<CR><LF>  

$ I IALF, 2, 1 , 1 , 081 950. 1 0,B,A,S,XYZ,051 2, 1 , 2 , 0 ,HEADING  LOST*2D<CR><LF>  

$ I IALF, 2, 2 , 1 , , , , , XYZ,051 2, 1 , 2 , 0 ,NO SYSTEM  HEADING  AVAILABLE*0D<CR><LF>  

8.3.1 4 ALR – Set  alarm  state  

Local  a larm  cond i tion  and  status.  Th is  sentence  i s  used  to  report an  a larm  cond i tion  on  a  
device  and  i ts  cu rren t state  of acknowledgement.  

 

8.3.1 5  APB  – Heading/track control ler (autopi lot)  sentence B  

Common ly used  by au topi lots,  th is  sen tence  con tains  navigation  receiver warn ing  flag  status,  
cross-track-error,  waypoin t arrival  status,  i n i ti a l  bearing  from  orig in  waypoin t to  the  
destination ,  con tinuous  bearing  from  present posi tion  to  destination  and  recommended  
head ing  to  steer to  destination  waypoin t for the  active  navigation  l eg  of the  j ou rney.  

$--ALR,hhmmss.ss,xxx,A,  A,c--c*hh<CR><LF> 

Alarm’s description  text 

Alarm’s acknowledge state,   A =  acknowledged  

 V =  unacknowledged  

Unique alarm number (identifier) at alarm source 

Alarm condition  (A = threshold  exceeded,  V =  not exceeded) 

Time of alarm condition  change,  UTC 
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Comments:  

1 )  Pos i ti on i ng  system  mode  i n d i cator:  

A =  Au tonomous  mode;  

D  =  D i fferen ti a l  mode;  

E  =  Estimated  (dead  reckon i ng )  mode;  

M  =  Manual  i npu t  mode;  

S  =  S imu l ator mode;  

N  =  Data  not  va l i d .  

2 )  The  pos i ti on i ng  system  mode  i n d i cator fi e l d  suppl emen ts  the  posi ti on i ng  system  status  fi e l ds  ( fi e l ds  1  and  2 ) ,  
the  s tatus  fi e l ds  shou l d  be  set  to  V =  i nva l i d  for a l l  va l ues  of mode  i nd i cator except  for A =  Au tonomous  and  D  
=  D i fferen ti a l .  The  pos i ti on i ng  system  mode  i n d i cator shou l d  not  be  nu l l  fi e l ds .  

8.3.1 6  ARC  – Alert  command  refused  

Sentences  ACN ,  ALC,  ALF  and  ARC are  used  for a lert hand l i ng .  Alert  related  
commun ications  are  described  i n  I EC  61 924-2 .  

Th is  sen tence  i s  used  for:  

•  Category A or C  a lerts  (see  IMO MSC.302(87)),  for wh ich  i t  i s  i l l egal  to  accept 
acknowledge  or responsibi l i ty transfer,  e . g .  not enough  i n formation  for decis ion  support 
avai l able  or the  source  of acknowledgement i s  not acceptable,  

I n  a  system  working  properly such  attempts  shou ld  not happen .  

•  Category B  (see  IMO MSC.302(87)) ,  i f the  source  of acknowledge  i s  not acceptable.  

 

$--APB,  A,  A,  x.x,  a,  N,  A,  A,  x.x,  a,  c--c,  x.x,  a,  x.x,  a,  a*hh<CR><LF> 

Mode indicator 1 )  2)  

Heading  to steer to destination  
waypoint,  magnetic or true  

Bearing,  present position  to 

destination,  magnetic or true 

 

Bearing  origin  to destination,  M/T 

Destination  waypoint ID 

Status:   A =  perpendicular passed  at waypoint 

 V =  perpendicular not entered  
Status:  A =  arrival  circle entered  V =  arrival  circle not 

 XTE units,  nautical  miles 

Direction  to steer,  L/R 

Magnitude of XTE (cross track error) 

Status:  A =  OK or not used  V =  LORAN C cycle lock warning flag  2)  

Status:   A =  Data val id   V =  LORAN C bl ink or SNR warning  2)  

 V =   general  warning flag  for other navigation  systems when a 

  rel iable fix is not available 

$--ARC,hhmmss.ss,aaa,x.x,x.x,c*hh <CR><LF> 

Refused  alert command,  A,  Q,  O or S 5)  

Alert instance,  1  to 999999 4)  

Manufacturer mnemonic code 2)  

Time 1 )  

Alert identifier 3)  
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Comments:  

1 )  Re l ease  time  of the  Alert  Command  Refused .  (e . g .  for VDR pu rposes) ,  opti ona l ,  can  be  a  nu l l  fi e l d .  Sender i s  
a l l owed  to  u se  a l l  a l ternati ves  defi ned  i n  Tab le  5  F i e l d  type  summary.  Recei ver i s  a l l owed  to  i g nore  con ten t  of 
th i s  fi e l d .  I f rece i ver d oes  not  i gnore  th i s  fi e l d  i t  shou l d  support  a l l  a l ternati ves  defi ned  i n  Tabl e  5  F i e l d  type  
summary.  

2 )  U sed  for propri etary a l erts  defi ned  by the  manu factu rer.  For s tandard i zed  a l erts  th i s  shou l d  be  a  nu l l  fi e l d .  

3 )  The  a l ert  i d en ti fi er i s  u n i que  wi th i n  a  s i ng l e  a l ert  sou rce.  The  a l ert  i den ti fi er i s  a  variab l e  l eng th  i n teger fi e l d  of 
maximum  a  7-d i g i t  i n teger.  I t  i d en ti fi es  the  type  of the  a l ert,  e . g .  a  “ l ost  target”  a l ert.  S tandard i zed  a l erts  u se  
un i que  a l ert  i den ti fi ers  descri bed  i n  equ i pmen t standards.  Number range  1 0000-9999999  i s  reserved  for 
propri etary a l erts .  Al ert  I d en ti fi er examples:  

“001 ” ,  “2456789” ,  “245”  

4 )  The  a l ert  i n stance  i d en ti fi es  the  cu rren t  i n stance  of an  a l ert  to  d i sti ngu i sh  a l erts  of the  same  type  (Al ert  
i den ti fi er)  and  from  the  same  sou rce  (e . g .  dangerous  target) .  Al ert  i n stance  i s  maximum  a  6 -d i g i t  i n teger from  
1  to  999999.  The  number of a l ert  i n stance  can  be  free l y defi ned  by the  manu factu rer as  l ong  as  i t  i s  u n i que  for 
one  type  of a l ert  (a l ert  i den ti fi er) .  I t  i s  n ot  perm i tted  to  mod i fy the  a l ert  i n stance  wi th i n  a  l i fe  cycl e  of a  
d i s tri bu ted  a l ert  ( from  ‘ acti ve  and  unacknowledged ’  s tate  u n ti l  ‘ normal ’  s tate  i s  reached ) .  I t  can  be  a l so  a  n u l l  
fi e l d ,  when  there  i s  on l y one  a l ert  of that  type.  

5)  Refused  Al ert  Command :  I nd i cates  refused  “Al ert  command ”  of correspond ing  ACN  sen tence.  Th i s  shou l d  not  
be  a  n u l l  fi e l d .  

acknowledge:  A 

request  /  repeat  i n formati on :  Q  

respons ib i l i ty transfer:  O  

s i l ence:  S  

8.3.1 7  BBM  – AIS  broadcast binary message  

Th is  sen tence  supports  generation  of I TU -R M . 1 371  b inary Messages  8 ,  1 4 ,  25,  and  26.  Th is  
provides  the  appl i cation  wi th  a  means  to  broadcast data,  as  defined  by the  appl ication  on ly.  
Data  i s  defined  by the  appl i cation  on ly – not the  AIS.  Th is  sentence  offers  g reat fl exib i l i ty for 
implementing  system  functions  that use  the  transponder l i ke  a  d i g i ta l  broadcast device.  After 
receiving  th i s  sen tence  via  the  I EC  61 1 62-2  i n terface,  the  AIS  un i t  i n i tiates  a  VHF  broadcast 
of Message  8 ,  1 4 ,  25,  or 26  wi th in  4  s .  See  the  ABK sen tence  for acknowledgement of the  
BBM  wi th  Messages  8  and  1 4.  The  AIS  transponder determines  the  appropriate  
commun ications  state  for transmission  of Message  26  over the  VHF  data  l i nk.  

 

Comments :  

1 )  The  tota l  n umber of I EC  61 1 62-1  sen tences  requ i red  to  transfer the  con ten ts  of the  b i nary message  to  the  AI S  
un i t.  The  fi rst  fi e l d  speci fi es  the  tota l  number of sen tences  u sed  for a  message,  m i n imum  va l ue  1 .  The  second  
fi e l d  i den ti fi es  the  order of th i s  sen tence  i n  the  message,  m i n imum  va l ue  1 .  Al l  sen tences  con ta i n  the  same  
number of fi e l ds .  Success i ve  sen tences  may use  nu l l  fi e l ds  for fi e l d s  that  have  not  changed ,  such  as  fi e l ds  4   
and  5 .  

2 )  The  Sequen ti a l  message  i d en ti fi er provi des  a  message  i den ti fi cati on  number from  0  to  9  that  i s  sequen ti a l l y 
ass i gned  and  i s  i ncremen ted  for each  new mu l ti -sen tence  message.  The  coun t  resets  to  0  after 9  i s  u sed .  For a  
message  requ i ri ng  mu l ti p l e  sen tences,  each  sen tence  of the  message  con ta i ns  the  same  sequen ti a l  message  
i d en ti fi cati on  number.  I t  i s  u sed  to  i den ti fy the  sen tences  con ta i n i ng  porti ons  of the  same  message.  Th i s  a l l ows  
for the  poss i b i l i ty that  other sen tences  m i gh t  be  i n terl eaved  wi th  the  message  sen tences  that,  taken  
col l ecti ve l y,  con ta i n  a  s i ng l e  message.  Th i s  va l ue  i s  u sed  by the  ABK sen tence  to  acknowledge  a  speci fi c  BBM  
sen tence.  

3 )  The  AI S  channel  that  sha l l  be  u sed  for the  broadcast:  

0  =  no  broadcast  channel  preference,  

! --BBM,x,x,x,x,xx,s--s,x*hh<CR><LF> 

Number of fi l l-bits,  0 to 5 6)  

Encapsulated  data 5)  

Sequential  Message identifier,  0 to 9 2)  

ITU-R M.1 371  Message ID 4)  

Sentence number,  1  to 9 1 )  

Total  number of sentences needed to transfer the message,  1  to 9  1 )  

AIS channel  for broadcast of the radio message 3)  
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1  =  Broadcast  on  AI S  channe l  A,  

2  =  Broadcast  on  AI S  channe l  B ,  

3  =  Broadcast  the  message  on  both  AI S  channe l s  A and  B .  

4 )  The  I TU -R M . 1 371  Message  I D  for the  fo l l owing  broadcast  messages:  

8  =  B i nary broadcast  message,  

1 4  =  Safety re l a ted  broadcast  message,  

25  =  S i ng l e  s l ot  b i nary message  25  (b i nary data  coded  us i ng  the  1 6-b i t  Appl i cati on  i d en ti fi er) ,  

70  =  S i ng l e  s l ot  b i nary message  25  (unstructu red  b i nary data) ,  

26  =  Mu l ti p l e  s l ot  b i nary message  26  wi th  Commun icati ons  S tate  (b i nary data  coded  us i ng  the  1 6-b i t  
App l i cati on  i den ti fi er) ,  

71  =  Mu l ti p l e  s l ot  b i nary message  26  wi th  Commun icati ons  S tate  (unstructu red  b i nary data).  

5)  Th i s  i s  the  con ten t  of the  "b i nary d ata"  parameter for I TU -R M . 1 371  Messages  8 ,  25  or 26 ,  or the  "Safety 
re l ated  Text"  parameter for Message  1 4 .  The  fi rst  sen tence  may con ta i n  u p  to  58  va l i d  S i x B i t  codes  (348  b i t) .  
The  fo l l owing  sen tences  may con ta i n  u p  to  60  va l i d  S i x B i t  codes  (360  b i t) ,  i f fi e l ds  4  and  5  are  unchanged  
from  the  fi rst  sen tence  and  set  to  nu l l .  The  actua l  number of characters  sha l l  be  such  that  the  tota l  number of 
characters  i n  a  sen tence  does  not  exceed  the  "82-character"  l im i t.  

6 )  Th i s  cannot  be  a  nu l l  fi e l d .  See  “x4”  i n  7 . 3 . 4 .  

8.3.1 8  BEC  – Bearing  and  d istance  to  waypoint  – Dead  reckoning  

Time  (UTC)  and  d i stance  and  bearing  to,  and  l ocation  of,  a  speci fied  waypoin t from  the  dead-
reckoned  present posi tion .  

 

8.3.1 9  BOD – Bearing  orig in  to  destination  

Bearing  ang le  of the  l i ne,  calcu lated  at the  orig in  waypoin t,  extend ing  to  the  destination  
waypoin t from  the  orig in  waypoin t for the  active  navigation  l eg  of the  
j ou rney.

 

8.3.20  BWC – Bearing  and  d istance  to  waypoint – Great ci rcle  

Time  (UTC)  and  d istance  and  bearing  to,  and  l ocation  of,  a  speci fied  waypoin t from  present 
posi tion .  $--BWC data  i s  ca lcu lated  a long  the  g reat ci rcle  path  from  present posi tion  rather 
than  a long  the  rhumb  l i ne.  

8.3.21  BWR – Bearing  and  d istance  to  waypoint – Rhumb l ine  

Time  (UTC)  and  d istance  and  bearing  to,  and  l ocation  of,  a  speci fied  waypoin t from  present 
posi tion .  $--BWR data  i s  calcu lated  a long  the  rhumb  l i ne  from  present posi tion  rather than  
a long  the  g reat ci rcle  path .  

$–BEC,  hhmmss.ss,  l l l l . l l ,  a,  yyyyy.yy,  a,   x.x,  T,   x.x,  M,  x.x,  N,  c--c*hh<CR><LF>  

Waypoint ID 

Distance,  nautical  miles 

Waypoint longitude,  E/W 

Bearing,  degrees magnetic 

Waypoint latitude,  N/S 

UTC of observation  

Bearing,  degrees true 

$--BOD,  x.x,  T,  x.x,  M,  c--c,  c--c*hh<CR><LF>  

Origin  waypoint ID 

Destination  waypoint ID 

Bearing,  degrees magnetic 

Bearing,  degrees true 
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Comments :  

1 )  Pos i ti on i ng  system  mode  i n d i cator:  

A =  Au tonomous  mode;  

D  =  D i fferen ti a l  mode;  

E  =  Estimated  (dead  reckon i ng )  mode;  

M  =  Manua l  i npu t  mode;  

S  =  S imu l ator mode;  

N  =  Data  not  va l i d .  

The  mode  i n d i cator fi e l d  shou l d  not  be  a  n u l l  fi e l d .  

8.3.22  BWW – Bearing  waypoint  to  waypoint 

Bearing  ang le  of the  l i ne,  between  the  TO  and  the  FROM  waypoin ts,  ca lcu lated  at the  FROM  
waypoin t for any two  arbi trary waypoin ts.  

 

8.3.23  CUR – Water current layer – Mu l ti -layer water current data  

 

$--BWC,  hhmmss.ss,  l l l l . l l ,  a,  yyyyy.yy,  a,  x.x,  T,  x.x,  M,  x.x,  N,  c--c,  a*hh<CR><LF> 

$--BWR,  hhmmss.ss,  l l l l . l l ,  a,  yyyyy.yy,  a,  x.x,  T,  x.x,  M,  x.x,  N,  c--c,  a*hh<CR><LF> 

 
Mode indicator 1 )  

Waypoint ID  

Distance,  nautical  miles 

Bearing,  degrees true 

Bearing,  degrees magnetic 

Waypoint longitude,  E/W 

Waypoint latitude,  N/S 

UTC of observation  

$--BWW,  x.x,  T,  x.x,  M,  c--c,  c--c*hh<CR><LF> 

FROM waypoint ID 

TO waypoint ID  

Bearing,  degrees magnetic 

Bearing,  degrees true 

$--CUR,A,x,x.x,x.x,x.x,a,x.x,x.x,x.x,a,a*hh<CR LF> 

Speed  reference 4)   

 B:  Bottom track 

 W:  Water track 

 P:  Positioning system 

Heading  

Heading reference in  use,  True/Magnetic T/M 

Reference layer depth  in  metres  3)  

Current speed  in  knots 

Direction  reference in  use,  True/Relative T/R 

Current direction  in  degrees 

Current depth  in  metres 

Layer number 2)  

Data set number,  0 to 9 1 )  

Val id ity of the data,  A =  Valid,  V =  not val id  
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Comments:  

1 )  The  data  set  number i s  u sed  to  i den ti fy mu l ti p l e  sets  of cu rren t  data  produced  i n  one  measuremen t i n stance.  
Each  measuremen t i n stance  may resu l t  i n  more  than  one  sen tence  con ta i n i ng  cu rren t  data  measuremen ts  at  
d i fferen t  l ayers ,  a l l  wi th  the  same  data  set  number.  Th i s  i s  u sed  to  avo id  the  d ata  measu red  i n  another i n stance  
to  be  accepted  as  one  set  of data .  

2 )  The  l ayer number i d en ti fi es  wh i ch  l ayer the  cu rren t  data  measuremen ts  were  made  from .  The  number of l ayers  
that  can  be  measured  vari es  by devi ce.  The  typ i ca l  number i s  between  3  and  32 ,  though  many more  are  
poss i b l e .  

3 )  The  cu rren t  of each  l ayer i s  measured  accord i ng  to  th i s  reference  l ayer,  when  the  speed  reference  fi e l d  i s  set  
to  “water track” ,  or the  depth  i s  too  deep  for bottom  track.  

4 )  “Speed  reference”  i d en ti fi es  the  method  of sh i p  speed  used  for measuri ng  the  cu rren t  speed .  

8.3.24 DBT – Depth  below transducer 

Water depth  referenced  to  the  transducer.  

 

8.3.25  DDC  – Display d imming  control  

The  DDC sen tence  provides  con trols  for equ ipment d i splay d imming  presets  and  a  d i splay 
brigh tness  percentage.  

 

Comments :  

1 )  The  d i sp l ay d imming  preset  fi e l d  con ta i ns  an  i n d i cator that  may be  associated  wi th  a  preset  d immed  l evel  on  
an  e l ectron i c  d evi ce .  

D  =  Day time  setti ng  

K =  Dusk setti ng  

N  =  N i gh t  t ime  setti ng  

O  =  Backl i gh ti ng  off setti ng  

Actua l  d i sp l ay bri gh tness  l evel s  for the  d i sp lay d imming  preset  i nd i cators  above  are  dependan t  u pon  the  
capab i l i t i es  provi ded  by the  manu factu rer of the  equ i pmen t.  Proper u se  of th i s  fi e l d  wou l d  be  as  fo l l ows.  A 
devi ce  provi des  the  operator or u ser wi th  the  ab i l i ty to  set  a  bri gh tness  l evel  to  be  associated  wi th  d ay,  d usk 
n i gh t,  e tc.  Upon  receipt  of the  DDC sen tence,  the  device  wou l d  swi tch  i ts  d i sp l ay bri gh tness  to  the  preset  va l ue  
the  operator had  determ ined  for the  correspond i ng  i nd i cator va l ue .  I f the  equ i pmen t had  no  bri gh tness  or 
d imming  preset  capab i l i ty th i s  fi e l d  wou ld  be  i gnored .  

2 )  The  bri gh tness  percen tage  fi e l d  con ta i ns  a  va l ue  from  zero  to  n i nety n i ne.  The  va l ue  zero,  provi ded  as  00 ,  
i n d i cates  that  the  d i sp l ay’ s  bri gh tness  shou l d  be  set  to  i ts  most  d immed  l eve l ,  as  determ ined  by the  capabi l i ti es  
of the  equ i pmen t.  The  va l ue  n i nety n i ne,  provi ded  as  99 ,  i nd i cates  that  the  d i sp l ay bri gh tness  shou l d  be  set  to  
the  bri gh test  l eve l ,  as  determ ined  by the  capab i l i t i es  of the  equ i pmen t.  Va l ues  between  0  and  99  correspond  to  
some  percen tage  of bri gh tness,  as  d eterm ined  by the  equ i pmen t recei vi ng  th i s  sen tence.  

3 )  The  co l ou r pa l ette  preset  fi e l d  con ta i ns  an  i nd i cator that  may be  associated  wi th  a  preset  d immed  l evel  on  an  
e l ectron i c  d evi ce .  

D  =  Day time  setti ng  

K =  Dusk setti ng  

N  =  N i gh t  t ime  setti ng  

O  =  Backl i gh ti ng  off setti ng  

$--DBT,  x.x,  f,  x.x,  M,  x.x,  F*hh<CR><LF> 

Water depth,  fathoms 

Water depth,  m  

Water depth,  feet 

$--DDC,a, xx, a, a*hh<CR><LF>  

Sentence Status Flag  4)  

Colour palette 3) 

Brightness percentage 00 to 99 2)  

Display dimming  preset 1 )  
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4)  Th i s  fi e l d  i s  u sed  to  i nd i cate  a  sen tence  that  i s  a  s tatus  report  of cu rren t  setti ngs  or a  con fi gu rati on  command  
chang i ng  setti ngs .  Th i s  fi e l d  shou l d  not  be  nu l l .  

R  =  Sen tence  i s  a  s tatus  report  of cu rren t  setti ngs  (use  for a  rep l y to  a  q uery) .  

C  =  Sen tence  i s  a  con fi gu rati on  command  to  change  setti ngs .  A sen tence  wi thou t  “C”  i s  not  a  command .  

8.3.26  DOR – Door status  detection  

Th is  sen tence  i nd icates  the  status  of watertigh t doors,  fi re  doors  or other hu l l  open ings  / 
doors.  

 

 
Comments:  

1 ) S :  S tatus  for secti on :  the  n umber of fau l ty and /or open  doors  reported  i n  the  d i vi s i on  speci fi ed  i n  fi e l ds  4  and  5 .  
The  secti on  may be  a  whol e  secti on  (one  or both  of the  d i vi s i on  i nd i cator fi e l ds  are  nu l l )  or a  sub-secti on .  The  
s tatus  S  i s  normal l y transm i tted  at  regu l ar i n terva l s .  Examples  of u se  are  g i ven  i n  Annex E .  

E :  S tatus  for s i ng l e  door.  (E  may be  u sed  to  i n d i cate  an  even t) .  

F:  Fau l t  i n  system:  D i vi s i on  i nd i cator fi e l ds  defi nes  the  secti on  when  provi ded .  

2 )  Time  when  th i s  status/message  was  va l i d .  Th i s  may be  a  nu l l  fi e l d .  

3 )  The  fi e l d  i s  two  fi xed  characters ,  see  tab l e  be l ow.  

4 )  F i rst  d i vi s i on  i nd i cator where  door i s  l ocated .  Th i s  fi e l d  i s  two  characters ,  see  tab le  be l ow.  

5 )  Second  d i vi s i on  i nd i cator where  the  door i s  l ocated .  Th i s  fi e l d  i s  th ree  n umeri c  characters ,  see  tab l e  be l ow.  

6 )  Th i s  fi e l d  i s  th ree  fi xed  numeri c  characters .  When  the  message  type  fi e l d  i s  E  th i s  fi e l d  i den ti fi es  the  door.  
When  message  type  fi e l d  i s  S  th i s  fi e l d  con ta i ns  the  number of doors  that  are  open  or fau l ty.  When  the  
message  type  fi e l d  i s  F  th i s  fi e l d  i s  nu l l .  

7 )  When  the  message  type  fi e l d  i s  S  or F  th i s  fi e l d  shou l d  be  a  nu l l  fi e l d .  When  the  message  type  fi e l d  i s  E ,  th i s  
fi e l d  i s  speci fi ed  by the  fo l l owing :  

O  =  Open ,  

C  =  C l osed ,  

S  =  Secured ,  

F  =  Free  s tatus  (for waterti gh t  door) ,  

X  =  Fau l t  (door s tatus  unknown ).  

8 )  Th i s  fi e l d  i n cl u des  a  s i ng l e  character speci fi ed  by the  fo l l owing :  

O  =  Harbour mode  (a l l owed  open ) ,  

C  =  Sea  mode  (ordered  cl osed ) .  

Th i s  may be  a  nu l l  fi e l d .  

9 )  Descri pti ve  text/door tag .  I f a  door a l l ocati on  i den ti fi er i s  s tri ng  type,  i t  i s  poss i b l e  to  u se  th i s  fi e l d  i n stead  of 
the  above  door a l l ocati on  fi e l ds .  The  maximum  number of characters  wi l l  be  l im i ted  by the  maximum  sen tence  
l eng th  and  the  l eng th  of other fi e l d s.  

$--DOR,a,hhmmss.ss,aa,cc,xxx,xxx,a,a,c--c *hh<CR><LF> 

Message description  text 9)   

Second division  indicator 5)  

Door number or door open count 6)  

First division  indicator 4)  

Type of door monitoring  system  3)  

Event time 2)  

Message Type 1 )  

Water tight door switch  setting  8)  

Door status  7)  
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Type  of door mon i toring  system  
F i rst  d ivi s ion  i nd icator Second  d ivis ion  i nd icator 

ID  System  category 

WT Waterti gh t  door Number of waterti gh t  bu l khead  /  
frame  number 

Deck number 

WS  Sem i -waterti gh t  door (sp l ash -
ti gh t)  

FD  F i re  door Number /  l e tter of zone.  Th i s  
can  a l so  be  i den ti fi er for con trol  
and  mon i tori ng  ma i n  system.  

Deck number or con trol  system  
l oop  number or other con trol  
system  d i vi s i on  i nd i cator as  i s  
appropri a te  for system  

HD  Hu l l  (she l l )  door Door i nd i cati on  number /  frame  
number 

Deck number 

OT Other As  above  As  above  

 

8.3.27  DPT – Depth  

Water depth  re lative  to  the  transducer and  offset of the  measuring  transducer.  Posi ti ve  offset 
numbers  provide  the  d istance  from  the  transducer to  the  waterl i ne.  Negative  offset numbers  
provide  the  d i stance  from  the  transducer to  the  part of the  keel  of i n terest.  

 
Comments:  

1 )  “pos i ti ve”  =  d i s tance  from  transducer to  water l i ne ;  “ - “  =  d i s tance  from  transducer to  keel .  

2 )  For I EC  app l i cati ons ,  the  offset  shou l d  a lways  be  appl i ed  so  as  to  provi de  depth  re l ati ve  to  the  keel .  

8.3.28  DSC  – Dig i tal  selective  cal l ing  information  

Th is  sen tence  i s  used  to  receive  a  cal l  from  or provide  data  to  a  rad iotelephone  using  d ig i ta l  
selective  cal l i ng  i n  accordance  wi th  I TU -R M .493.  

 

Comments:  

1 )  Expans ion  i nd i cator =  “E ” ,  n u l l  o therwi se .  When  set  to  “E ”  th i s  sen tence  i s  fo l l owed  by the  DSC  expans ion  
sen tence  $--DSE,  wi thou t  i n terven i ng  sen tences,  as  the  next  transm i tted  or recei ved  sen tence.  

2 )  Acknowledgement  type:  

R =  Acknowledge  request  

B  =  Acknowledgemen t 

$--DPT,x. x, x. x, x. x*hh<CR><LF>  

Maximum range scale in  use 

Offset from transducer,  in  metres 1 )  2) 

Water depth  relative to the transducer,  in  metres 

$ --DSC,xx,xxxxxxxxxx,xx,xx,xx,x.x,  x.x,xxxxxxxxxx,xx,  a,a*hh<CR><LF> 

Time  6) or Tel.  No.  7)  

MMSI  of ship in  d istress 3) 5)  

Category 4)  

Address 5)  

Format specifier 4)  

Acknowledgement 2)  

Nature of distress  3) 4)  

Expansion indicator 1 )  

Position  8) or Channel/frequency  9)  

Type of communication  4) 1 1 ) or second  telecommand  4)  

Nature of d istress  4) 1 0) or first telecommand  4)  
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S  =  Nei ther (end  of sequence)  

3)  For d i s tress  acknowledgemen t,  d i s tress  re l ay and  d i s tress  re l ay acknowledgement ca l l s  on l y,  nu l l  o therwi se .  

4 )  U se  two  l east-s i gn i fi can t  d i g i ts  of symbol  codes  i n  I TU -R M . 493.  

5 )  Mari time  Mobi l e  Servi ce  I den ti fi er (MMSI )  for the  s tati on  to  be  ca l l ed  or the  MMSI  of the  ca l l i ng  stati on  i n  a  
rece i ved  ca l l .  For a  n i ne-d i g i t  MMSI  “0 ”  shou l d  be  added  as  the  ten th  d i g i t.  For ca l l s  to  a  geograph i c  area  the  
area  i s  coded  i n  accordance  wi th  I TU -R M . 493 .  

System  con fi gu rati on  (wi ri ng )  and  the  Ta l ker I D  are  u sed  to  con fi rm  i f the  sen tence  i s  transm i tted  or rece ived .  
The  MMSI  of the  ca l l i ng  s tati on  for transm i tted  ca l l s  i s  i n serted  au tomati ca l l y i n  the  I TU -R M . 493  transm iss i on  
at  the  rad i ote lephone.  

6 )  Time  (UTC)  of pos i ti on ,  fou r d i g i ts ,  h hmm  (hours  and  m i nu tes) .  

7 )  Te l ephone  number,  1 6  d i g i ts  maximum,  odd /even  i n formati on  to  be  i n serted  by the  DSC equ i pmen t.  

8 )  Lati tude/l ong i tude,  degrees  and  m i nu tes ,  1 0  d i g i ts ,  coded  i n  accordance  wi th  I TU -R M . 493.  

9)  Frequency or channel ,  s i x  or twe lve  d i g i ts ,  coded  i n  accordance  wi th  I TU -R M . 493 .  

1 0)  D i stress  ca l l s  on l y.  

1 1 )  D i stress,  d i stress  acknowledgement,  d i s tress  re l ay and  d i s tress  re l ay acknowledgemen t ca l l s  on l y.  

8.3.29  DSE  – Expanded  d ig i tal  selective  cal l ing  

Th is  sen tence  immed iately fo l lows,  wi thou t i n terven ing  sen tences  or characters,  $--DSC 
when  the  DSC expansion  fi e ld  i n  th i s  sen tences  i s  set to  “E” .  I t  i s  used  to  provide  data  to  or 
receive  DSC expansion  data  from  a  rad iotelephone  using  d ig i ta l  se lective  cal l i ng  i n  
accordance  wi th  I TU -R M .821 .  

 

Comments :  

1 )  Data  sets  cons i st  of two  fi e l d s.  The  fi rst  fi e l d  i s  the  code  fi e l d :  the  two  l east  s i gn i fi can t  d i g i ts  of symbol  codes  
i n  I TU -R M . 821 -1 ,  Tabl e  1 .  The  second  fi e l d  i s  the  data  fi e l d :  the  add i ti ona l  i n formati on  requ i red  by I TU -R 
M . 821 -1 ,  n u l l  o therwise .  The  d i g i ts  appeari ng  i n  these  fi e l d s  are  the  data  or commands  as  speci fi ed  by I TU -R 
M . 821 -1  except  for commands,  the  two  l east  s i gn i fi can t  d i g i ts  of Tabl e  3  of I TU -R M . 821 -1  are  preceded  by 
ASCI I  “C”  (HEX 43).  A vari ab l e  number of data  sets  are  a l l owed ,  nu l l  fi e l ds  are  not  requ i red  for unused  data  
sets .  

2 )  ASCI I  characters  are  u sed  to  descri be  text  (s tati on  name  and  port  of ca l l ) ,  not  symbol s  of I TU -R M . 821 -1 ,  
Tab l e  2 .  When  < ,>  (Comma,  HEX 2C  – a  reserved  character)  i s  n eeded ,  < ‘>  (Apostrophe,  HEX 27)  i s  
substi tu ted .  

3 )  I den ti ca l  to  the  add ress  fi e l d  i n  the  associated  $--DSC,  $ --DSI  or $ --DSR sen tence.  

4 )  “Q”  =  Query.  A devi ce  i s  requesti ng  expanded  data .  Code  fi e l ds  fi l l ed  as  desi red ,  a l l  d ata  fi e l d s  nu l l .  

“R”  =  Rep l y.  A d evi ce  i s  respond i ng  wi th  se l ected  expanded  data ,  i n  response  to  a  q uery.  

“A”  =  Au tomati c.  A devi ce  i s  transm i tti ng  data  au tomati ca l l y,  n ot  i n  response  to  a  q uery request.  

5)  The  number of data  sets  may requ i re  the  transm iss i on  of mu l ti p l e  sen tences  a l l  con ta i n i ng  i den ti ca l  fi e l d  
formats .  The  fi rst  fi e l d  speci fi es  the  number of sen tences,  m i n imum  va l ue  =  1 .  The  second  fi e l d  i den ti fi es  the  
order of th i s  sen tence  (sen tence  number),  m in imum  va l ue  =  1 .  For effi ci ency,  i t  i s  perm i tted  that  nu l l  fi e l ds  be  
u sed  i n  the  add i ti ona l  sen tences  when  the  d ata  i s  u nchanged  from  the  fi rst  sen tence  (note  that  th i s  practi ce  
can  l ead  to  the  i ncorrect  assembly of messages  i f there  i s  a  h i gh  ri sk of l oss  of sen tence) .  

8.3.30  DTM  – Datum  reference  

Local  geodetic datum  and  datum  offsets  from  a  reference  datum.  Th is  sen tence  i s  used  to  
define  the  datum  to  wh ich  a  posi tion  l ocation ,  and  geograph ic l ocations  i n  subsequent 

$--DSE,x,  x,  a,xxxxxxxxxx,  xx,c--c, . . . . . . . . . . ,xx,c--c*hh<CR><LF> 

Data set ‘n ’   1 )  2)  

Additional  data sets  1 ) 2) 

Data set ‘1 ’  1 ) 2)  

Vessel  MMSI  3)  

Query/reply flag  4)  

Sentence number 5)  

Total  number of sentences  5)  
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sen tences,  are  referenced .  Lati tude,  l ong i tude  and  a l ti tude  offsets  from  the  reference  datum,  
and  the  selection  of the  reference  datum,  are  a l so  provided .  

Cau tionary notes:  the  datum  sen tence  shou ld  be  transmi tted  immed iately prior to  every 
posi tional  sen tence  (e. g .  GLL,  BWC,  WPL)  wh ich  i s  referenced  to  a  datum  other than  
WGS84,  the  datum  recommended  by IMO.  

For a l l  datums  the  DTM  sen tence  shou ld  be  transmi tted  prior to  any datum  change  and  
period ical l y at  i n tervals  of not g reater than  30  s .  

 
Comments:  

1 )  Three  character a l pha  code  for l oca l  d atum .  I f not  one  of the  l i s ted  earth -cen tred  datums,  or 999  for u ser 
defi ned  datums,  u se  I HO  datum  code  from  I n ternati onal  Hyd rograph i c  Organ i sati on  Pub l i cati on  S -60,  
Append i ces  B  and  C.  Nu l l  fi e l d  i f u nknown .  Th i s  fi e l d  shou l d  be  set  to  999  when  manual  offsets  are  en tered  and  
i n  u se  by the  pos i ti on  fi xi ng  devi ce.  

2 )  One  character subd i vi s i on  datum  code  when  ava i l ab l e  or u ser defi ned  reference  character for u ser d efi ned  
datums,  nu l l  fi e l d  o therwi se.  Subd i vi s i on  character from  I HO  Publ i cati on  S60,  Append ices  B  and  C.  

3 )  Lati tude  and  l ong i tude  offsets  are  pos i ti ve  n umbers,  the  a l t i tude  offset  may be  negati ve.  Offsets  change  wi th  
pos i ti on :  pos i ti on  i n  the  l oca l  datum  i s  offset  from  the  posi ti on  i n  the  reference  datum  i n  the  d i recti ons  
i nd i cated :  

P
l oca l  d a tum

 =  P
ref d a tum

 +  o ffset  

When  fi e l d  1  con ta ins  a  va l ue  of 999,  these  fi e l ds  may not  be  n u l l ,  and  shou ld  con ta i n  the  manua l l y en tered  or 
u ser defi ned  offsets .  

4 )  U sers  shou l d  be  aware  that  chart  transformati ons  based  on  I HO  S60  parameters  may resu l t  i n  s i gn i fi can t  
posi ti ona l  errors  when  app l i ed  to  chart  data .  

5)  WGS84  =  W84,  WGS72  =  W72 ,  SGS85  =  S85,  PE90  =  P90.  

8.3.31  EPV – Command  or report equ ipment property value  

The  EPV sen tence  provides  a  method  to  command  and  report speci fic equ ipment settings.  
Th is  sen tence  i s  a  command  sen tence.  

Th is  sen tence  may be  queried  resu l ti ng  i n  the  generation  of one  or more  EPV sen tences  as  
necessary to  report a l l  configurable  equ ipment properties  and  thei r cu rren t values.  

When  th is  sen tence  i s  sent as  a  command  and  not accepted ,  the  receiving  equ ipment shal l  
generate  a  NAK sen tence  response  provid ing  an  appropriate  “reason  code” .  

$--DTM,ccc,a,x.x,a,x.x,a,  x.x,ccc*hh<CR><LF> 

Reference datum  5)  

Altitude offset,  m  3) 

Lon offset,  min,  E/W  3)  

Lat offset,  min,  N/S  3)  

Local  datum subdivision  code  2)  

Local  datum:  1 )  WGS84 =  W84 

WGS72 = W72 

SGS85 = S85 

PE90 =  P90 

User defined  =  999 

IHO datum code  4)  
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Comments :  

1 )  Th i s  fi e l d  i s  u sed  to  i nd i cate  a  sen tence  that  i s  a  s tatus  report  of cu rren t  setti ngs  or a  con fi gu rati on  command  
chang i ng  setti ngs .  Th i s  fi e l d  sha l l  n ot  be  n u l l .  

R  =  Sen tence  i s  a  s tatus  report  of cu rren t  setti ngs  (use  for a  rep l y to  a  q uery) .  

C  =  Sen tence  i s  a  con fi gu rati on  command  to  change  setti ngs .  A sen tence  wi thou t  “C”  i s  n ot  a  command .  

2 )  The  equ i pmen t  fi e l d  con ta i ns  the  two  character ta l ker I D  of the  d esti nati on  equ i pmen t  when  th i s  sen tence  i s  
sen t  as  a  command  as  des i gnated  by the  “Sen tence  s tatus  fl ag ”  fi e l d ,  and  i den ti fi es  the  d evi ce  type  for wh i ch  
the  sen tence  i s  targeted .  When  th i s  sen tence  i s  a  report  (e . g .  i n  response  to  a  q uery)  as  desi gnated  by the  
“Sen tence  s tatus  fl ag ”  fi e l d ,  the  equ i pmen t type  fi e l d  con ta i ns  the  ta l ker I D  of the  equ i pmen t generati ng  the  
sen tence.  

3 )  The  un i que  i den ti fi er i den ti fi es  the  same  equ i pmen t i rrespecti ve  of command  versus  response:  For commands  
i t  i den ti fi es  the  equ i pmen t i n tended  to  rece i ve  the  command .  For responses  i t  i den ti fi es  the  equ i pmen t that  
actua l l y recei ved  the  command .  Under normal  cond i ti ons  the  response  wi l l  be  recei ved  from  the  equ i pmen t  for 
wh i ch  the  command  was  i n tended .  Equ i pmen t shou l d  on l y send  one  or more  response  sen tences  i n  response  
to  command  sen tences  recei ved  and  shou l d  not  u se  response  sen tences  for genera l  reporti ng .  The  un i que  
i den ti fi er may be  nu l l .  

4 )  The  property i den ti fi er i s  a  vari ab l e  l eng th  i n teger fi e l d  that  i den ti fi es  a  parameter that  can  be  set  as  d efi ned  i n  
an  appl i cabl e  equ i pmen t s tandard  and  i s  i n tended  for commiss ion i ng  setti ngs .  

5)  The  “Val ue  of property to  be  set”  i s  a  vari ab l e  l eng th  character s tri ng  represen ti ng  the  i n tended  con fi gu rati on  
parameter va l ue  when  the  sen tence  i s  a  command  and  the  cu rren t  va l ue  when  the  sen tence  i s  a  report.  

Examples  of EPV sen tence  command  and  response:  

Example  1 :  

The  example  shows  an  ECDIS  (wi th  a  Ta l ker I D  of “E I ” )  setti ng  the  baud  rate  for the  Port  1  of an  AI S  
transponder (wi th  a  Ta l ker I D  of “AI ” ) .  I n  th i s  example,  the  MMSI  of the  AI S  i s  5031 23450.  The  ECDIS  wou l d  
send  the  fo l l owing  command :  

$E IEPV,C,AI , 5031 23450, 1 01 , 38400*hh  

The  AI S  wou l d  send  the  fo l l owing  response:  

$AIEPV,R,AI , 5031 23450, 1 01 , 38400*hh  

Example  2 :  

The  example  shows  an  ECDIS  (wi th  a  Ta l ker I D  of “E I ” )  setti ng  the  baud  rate  for Port  1  of an  AI S  transponder 
(wi th  a  Ta l ker I D  of “AI ” ) .  I n  th i s  example,  the  MMSI  of the  AI S  i s  5031 23450,  bu t  the  wrong  MMSI  was  u sed  
wi th  two  d i g i ts  transposed  from  “45”  to  “54” .  

The  ECDIS  wou l d  send  the  fo l l owing  sen tence:  

$E IEPV,C,AI , 5031 23540, 1 01 , 38400*hh  

The  AI S  wou l d  send  the  fo l l owing  response  i nd i cati ng  that  i t  “Cannot  fu l fi l  request  or command  because  of a  
probl em  wi th  the  d ata  fi e l d  i n  the  sen tence”  due  to  the  i ncorrect  MMSI :  

$AINAK,E I , EPV, , 1 1 , *hh  

Example  3 :  

The  example  shows  a  protected  EPV Sen tence  command  and  response  u s i ng  a  SPW sen tence  for 
au then ti cati on .  The  example  i s  for a  Radar (Ta l ker I D  of “RA”)  setti ng  the  MMSI  and  I MO  number of an  AI S  
transponder (Ta l ker I D  “AI ” )  and  u s i ng  a  password .  I t  i s  assumed  that  the  MMSI  i s  not  yet  set  and  therefore  
the  va l ue  i s  0 .  The  Radar wou l d  send  the  fo l l owing  sen tences:  

Th i s  sets  the  MMSI  number:  

$RASPW,EPV, 000000000, 1 , SESAME*hh  

$RAEPV,C,AI , 000000000, 1 06, 5031 23450*hh  

Th i s  sets  the  IMO  number:  

$RASPW,EPV, 5031 23450, 1 , SESAME*hh  

$--EPV,a,c--c,c--c,x.x,c--c*hh<CR><LF> 

Value of property to be set 5)  

Property identifier for the property to be set 4) 

Unique identifier 3)  

Equipment type 2)  

Sentence status flag  1 )  
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$RAEPV,C,AI , 5031 23450, 1 07, 9241 061 *hh  

The  AI S  wou l d  send  the  fo l l owing  response  sen tences:  

$AIEPV,R,AI , 5031 23450, 1 06, 5031 23450*hh  

8.3.32  ETL – Engine  telegraph  operation  status  

Th is  sen tence  i nd icates  eng ine  te legraph  posi tion  i nclud ing  operating  l ocation  and  sub-
telegraph  i nd icator.  

 

 
Comments:  

1 ) Even t  t ime  of cond i ti on  change.  Th i s  may be  a  nu l l  fi e l d .  

2 )  I n d i cator character to  i den ti fy message  type.  Th i s  shou l d  not  be  a  nu l l  fi e l d .  

O  =  Order 

A =  Answer-back 

3)  Numeric  characters  showing  te l eg raph  pos i ti on .  Th i s  fi e l d  i s  two  characters :  

00  =  STOP  ENGINE  

01  =  [AH ]  DEAD  SLOW 

02  =  [AH ]  SLOW 

03  =  [AH ]  HALF  

04  =  [AH ]  FULL  

05  =  [AH ]  NAV.  FULL  

1 1  =  [AS]  DEAD  SLOW 

1 2  =  [AS]  SLOW 

1 3  =  [AS]  HALF  

1 4  =  [AS]  FULL  

1 5  =  [AS]  CRASH  ASTERN  

4)  Numeri c  characters  showing  sub-te l egraph  pos i ti on .  Th i s  fi e l d  i s  two  numeri c  characters :  

20  =  S /B  (Stand -by eng i ne)  

30  =  F /A (Fu l l  away – Navi gati on  fu l l )  

40  =  F /E  (F i n i sh  wi th  eng i ne)  

5)  I nd i cati on  to  i d en ti fy l ocati on .  Th i s  fi e l d  i s  s i ng l e  character.  

B  =  Bri dge  

P  =  Port  wi ng  

S  =  S tarboard  wi ng  

C  =  Eng i ne  con trol  room  

E  =  Eng i ne  s i de  /  l oca l  

W =  Wing  (port  or s tarboard  not  speci fi ed )  

I f not  known ,  th i s  shou l d  be  a  nu l l  fi e l d .  

6 )  Numeri c  character to  i den ti fy eng i ne  or propel l er shaft  con tro l l ed  by the  system.  Th i s  i s  n umbered  from  cen tre-
l i ne.  Th i s  fi e l d  i s  s i ng l e  character:  

$--ETL,hhmmss.ss,a,xx,xx,a,x*hh<CR><LF> 

Number of engine or propeller shaft 6)  

Operating  location  indicator 5) 

Position  indication  of sub-telegraph 4)  

Position  indicator of engine telegraph  3)  

Message type 2)  

Event time 1 )  
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0  =  s i ng l e  or on  cen tre- l i ne  

Odd  =  s tarboard  

Even  =  port  

8.3.33  EVE  – General  event message  

Th is  sen tence  i s  used  to  transmi t  even ts  (e. g .  actions  by the  crew on  the  bridge)  wi th  a  time  
stamp.  

 

 
Comments:  

1 ) Th i s  may be  a  n u l l  fi e l d .  

8.3.34 FIR – F i re  detection  

Th is  sen tence  i nd icates  fi re  detection  status  wi th  data  on  the  speci fic l ocation .  

 
 
 
Comments:  

1 )  S :  S tatus  for secti on :  Number of fau l ty and  acti vated  cond i ti on  reported  as  n umber i n  fi e l d  6 .  The  secti on  may 
be  a  whol e  secti on  (one  or both  of the  d i vi s i on  i nd i cator fi e l d s  are  nu l l )  or a  sub-secti on .  The  s tatus  S  i s  
normal l y transm i tted  a t  regu l ar i n terva l s .  Examples  of u se  are  g i ven  i n  Annex E .  

E :  S tatus  for each  fi re  d etector.  (E  may be  u sed  to  i nd i cate  an  even t. )  

F :  Fau l t  i n  system:  D i vi s i on  i n d i cator fi e l ds  d efi ne  the  secti on  when  provi ded .  

D :  D i sabl ed :  Detector i s  manual l y or au tomati ca l l y d i sab l ed  from  g i vi ng  fi re  a l arms.  

2 )  Time  of cond i ti on  change  or acknowledgement.  Th i s  may be  a  nu l l  fi e l d .  

3 )  The  fi e l d  i s  two  fi xed  a l pha  characters ,  see  tab l e  be l ow.  

4 )  F i rst  d i vi s i on  i nd i cator where  detector i s  l ocated .  Th i s  fi e l d  i s  two  characters ,  see  tab l e  be l ow.  

5)  Second  d i vi s i on  i nd i cator where  detector i s  l ocated .  Th i s  fi e l d  i s  th ree  numeri c characters ,  see  tab l e  be l ow.  

6 )  Th i s  fi e l d  i s  th ree  fi xed  n umeri c  characters .  When  the  message  type  fi e l d  i s  E  th i s  fi e l d  i den ti fi es  the  d etector.  
When  the  message  type  fi e l d  i s  S  th i s  fi e l d  con ta i ns  the  n umber of fi re  detectors  acti vated .  When  the  message  
type  fi e l d  i s  F  or D  th i s  fi e l d  i s  a  nu l l  fi e l d .  

7)  When  the  message  type  fi e l d  i s  S  th i s  fi e l d  shou l d  be  a  nu l l  fi e l d .  When  the  message  type  fi e l d  i s  E ,  F  or D  th i s  
fi e l d  i n cl u des  a  s i ng l e  character speci fi ed  by the  fo l l owing :  

A =  Acti vati on  

V =  Non -acti vati on  

X =  Fau l t  (s tate  unknown )  

8)  When  the  message  fi e l d  type  i s  E  or F  th i s  fi e l d  i ncl udes  a  s i ng l e  character speci fi ed  by the  fo l l owing :  

$--EVE,hhmmss.ss,c--c,c--c*hh<CR><LF> 

Event description  

Tag code used  for identification  of source of event 1 ) 

Event time 1 )  

$--FIR,a,hhmmss.ss,aa,cc,xxx,xxx,a,a,c--c *hh<CR><LF> 

Second  Division  indicator 5)  

Fire detector number or activation  detection  count  6)  

Message Type 1 )  

Alarm’s acknowledgement state 8)  

Condition  7)  

Message description  text 9)  

First division  indicator 4)  

Type of fire detection  system  3)  

Event time  2)  
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A =  acknowledged  

V =  not  acknowledged  

When  the  message  fi e l d  type  i s  S  or D  th i s  shou l d  be  a  nu l l  fi e l d .  

9 )  Descri pti ve  text/sensor l ocati on  tag .  I f a  sensor l ocati on  i d en ti fi er i s  s tri ng  type,  i t  i s  poss i b l e  to  u se  th i s  fi e l d  
i n stead  of above  sensor a l l ocati on  fi e l ds .  The  maximum  number of characters  wi l l  be  l im i ted  by maximum  
sen tence  l eng th  and  l eng th  of other fi e l d s .  

Type  of fi re  detection  system  
Fi rst  d i vis ion  i nd icator Second  d ivi s ion  i nd icator 

ID  System  category 

FD  Generi c  fi re  detector,  can  
be  any of the  ones  be l ow.  

N umber /  l e tter of zone.  Th i s  can  
a l so  be  a  con trol  and  mon i tori ng  
system  mai n  un i t  i den ti fi er,  for 
example  fi re  cen tra l  number/l etter.  

Loop  number.  Th i s  can  a l so  be  
another con tro l  and  mon i tori ng  sub-
system  i den ti fi er,  for example  sub-
cen tra l  n umber.  FH  Heat  type  detector 

FS  Smoke  type  detector 

FD  Smoke  and  heat  d etector 

FM  Manual  ca l l  po i n t  

GD  Any gas  detector As  above  As  above  

GO Oxygen  gas  detector  

GS  Hydrogen  su lph i de  gas  
detector 

GH  Hydro-carbon  gas  detector 

SF  Spri nkl er fl ow swi tch  As  above  As  above  

SV Spri nkl er manual  va l ve  
re l ease  

CO CO
2
 manual  re l ease  As  above  As  above  

OT Other As  above  As  above  

For u n i ts  con trol l ed  from  the  fi re  a l arm  system  ( typ i ca l l y a l l  FD ,  FH ,  FS ,  FD  and  FM),  the  normal  d i vi s i on  
i n d i cators  shou l d  be  fi re  zone  and  l oop  number.  

 

8.3.35  FSI  – Frequency set  in formation  

Th is  sentence  i s  used  to  set frequency,  mode  of operation  and  transmi tter power l evel  of a  
rad iotelephone;  to  read  ou t frequencies,  mode  and  power and  to  acknowledge  setting  
commands.  Th is  i s  a  command  sen tence.  

 

 
Comments:  

1 )  Mode  of operati on :  

d  =  F3E/G3E,  s implex,  te l ephone  

e  =  F3E/G3E,  d upl ex,  te l ephone  

m  =  J 3E ,  te l ephone  

o  =  H3E,  te l ephone  

q  =  F1 B/J2B  FEC NBDP,  te l ex/te l epri n ter 

$--FSI ,xxxxxx,xxxxxx,c,x,a*hh<CR><LF> 

Sentence status flag  4)  

Power level,  

Mode of operation  1 )  

Receiving  frequency  2) 3)  

0  =  standby,  

1  =  lowest,  

9 =  highest 

Transmitting  frequency  2) 3)  
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s  =  F1 B/J2B  ARQ NBDP,  te l ex/te l epri n ter 

t  =  F1 B/J2B,  recei ve  on l y,  te l epri n ter/DSC  

w =  F1 B/J2B,  te l epri n ter/DSC  

x =  A1 A Morse,  tape  recorder 

{  =  A1 A Morse,  Morse  key/head  set  

  =  F1 C/F2C/F3C,  facs im i l e  mach i ne  

nu l l  for no  i n formati on .  

2 )  Frequencies  to  be  i n  1 00  H z  i ncremen ts .  

MF/HF  te l ephone  channel s  to  have  fi rst  d i g i t  3 ,  fo l l owed  by I TU  channel  numbers  wi th  l ead i ng  zeros  as  
requ i red .  MF/HF  te l etype  channel s  to  have  fi rst  d i g i t  4 .  The  second  and  th i rd  d i g i t  g i ve  the  frequency bands,  
and  the  fou rth  to  s i xth  d i g i ts  I TU  channe l  numbers,  each  wi th  l ead i ng  zeros  as  requ i red .  VHF  channel s  to  have  
the  fi rst  d i g i t  9  fo l l owed  by zero.  The  next  number i s  " 1 "  i n d i cati ng  the  sh i p  s tati on ’ s  transm i t  frequency i s  be i ng  
u sed  as  a  s implex channel  frequency,  or "2 "  i nd i cati ng  the  coast  s tati on ’ s  transm i t  frequency i s  be i ng  u sed  as  a  
s implex channel  frequency,  "0"  otherwi se.  The  remain i ng  th ree  numbers  are  the  VHF  channel  numbers  wi th  
l ead i ng  zeros  as  requ i red .  

3 )  For pa i red  frequencies ,  on l y the  transm i tti n g  frequency needs  to  be  i n cl uded ;  nu l l  for recei vi ng  frequency fi e l d .  
For recei ve  frequencies  on l y,  the  transm i tti ng  frequency fi e l d  shou l d  be  nu l l .  

4 )  Th i s  fi e l d  i s  u sed  to  i nd i cate  a  sen tence  that  i s  a  s tatus  report  of cu rren t  setti ngs  or a  con fi gu rati on  command  
chang i ng  setti ngs .  Th i s  fi e l d  shou l d  not  be  nu l l .  

R  =  Sen tence  i s  a  s tatus  report  of cu rren t  setti ngs  (u se  for a  rep l y to  a  q uery) .  

C  =  Sen tence  i s  a  con fi gu rati on  command  to  change  setti ngs .  A sen tence  wi thou t  “C”  i s  not  a  command .  

8.3.36  GBS  – GNSS satel l i te  fau l t  detection  

Th is  sentence  i s  used  to  support Receiver Au tonomous  I n tegri ty Mon i toring  (RAIM).  G iven  
that a  GNSS  receiver i s  tracking  enough  satel l i tes  to  perform  an  i n tegri ty check of the  
posi tion  solu tion  a  sentence  i s  needed  to  report the  ou tpu t of th i s  process  to  other systems  to  
advise  the  system  user.  Wi th  the  RAIM  i n  the  GNSS  receiver,  the  receiver can  i solate  fau l ts  
to  i nd ividual  satel l i tes  and  not use  them  i n  i ts  posi tion  and  veloci ty calcu lations.  Al so,  the  
GNSS  receiver can  sti l l  track the  satel l i te  and  easi l y j udge  when  i t  i s  back wi th in  to lerance.  
Th is  sen tence  shal l  be  used  for reporti ng  th is  RAIM  i n formation .  To  perform  th is  i n tegri ty 
function ,  the  GNSS  receiver shou ld  have  at  l east two  observables  i n  add i tion  to  the  m in imum  
requ i red  for navigation .  Normal l y,  these  observables  take  the  form  of add i tional  redundant 
satel l i tes.  

I f on ly GPS,  GLONASS,  etc.  i s  used  for the  reported  posi tion  solu tion  the  ta lker I D  i s  GP,  GL,  
etc.  and  the  errors  pertain  to  the  i nd ividual  system.  I f satel l i tes  from  mu l tip le  systems  are  
used  to  obtain  the  reported  posi tion  solu tion  the  ta lker ID  i s  GN  and  the  errors  pertain  to  the  
combined  solu tion .  

 

 
Comments :  

1 )  Expected  error i n  metres  d ue  to  b i as ,  wi th  no i se  =  0 .  

$--GBS,  hhmmss.ss,  x.x,  x.x,  x.x,  xx,  x.x,  x.x,  x.x,  h,  h*hh  <CR><LF> 

Probabil i ty of missed detection  for most l ikely 

fai led  satel l ite 

Estimate of bias on  most l ikely fai led  satel l ite 

(in  metres) 

Expected  error in  latitude 1 )  

GNSS System ID 3)  

Standard  deviation  of bias estimate 

GNSS Signal  ID 4)  

ID number of most l ikely fai led  satel l ite  2)  

Expected  error in  altitude  1 )  

Expected  error in  longitude  1 )  

UTC time of the GGA or GNS fix associated  with  this sentence 
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2)  Sate l l i te  I D  n umbers.  To  avoi d  poss i b l e  con fus i on  caused  by repeti ti on  of sate l l i te  I D  numbers  when  us i ng  
mu l ti p l e  sate l l i te  systems,  the  fo l l owing  conven tion  has  been  adopted  ( these  l egacy systems  remain  i n  e ffect  
for new systems  see  Comment  3 ) :  

a )  GPS  sate l l i tes  are  i den ti fi ed  by the i r PRN  numbers,  wh ich  range  from  1  to  32 .  

b)  The  numbers  33-64  are  reserved  for WAAS  sate l l i tes .  The  WAAS  system  PRN  numbers  are  1 20-1 38.  The  
offset  from  WAAS  SV I D  to  WAAS  PRN  number i s  87 .  A WAAS  PRN  number of 1 20  m i nus  87  yi e l ds  the  SV 
I D  of 33 .  The  add i ti on  of 87  to  the  SV I D  yi e l ds  the  WAAS  PRN  number.  

c)  The  numbers  65-96  are  reserved  for GLONASS  sate l l i tes.  GLONASS  sate l l i tes  are  i den ti fi ed  by 64+  
sate l l i te  s l ot  number.  The  s l ot  numbers  are  1  th rough  24  for the  fu l l  GLONASS  conste l l a ti on  of 24  sate l l i tes .  
Th i s  g i ves  a  range  of 65  th rough  88.  The  numbers  89  th rough  96  are  ava i l ab l e  i f s l ot  numbers  above  24  are  
a l l ocated  to  on -orb i t  spares.  

3 )  System  I D  i den ti fi es  the  GNSS  System  I D  accord i ng  to  the  Tabl e  be l ow.  Note  that  a  l egacy numberi ng  system  
as  above  shou l d  remain  i n  effect.  

4)  GNSS  S i gna l  I D  i den ti fi es  the  GNSS  S i gnal  I D  accord i ng  to  the  Tabl e  be l ow.  

 

System  System  ID  Satel l i te  ID  S ignal  ID  S ignal /Channel  

GPS  1  (GP)  1  –  99  0  Al l  s i gna l s  

    1  –  32  i s  reserved  for GPS  1  L1  C/A 

    33  –  64  i s  reserved  for SBAS  2  L1  P(Y)  

    65  –  99  i s  u ndefi ned  3  L1  M  

      4  L2  P(Y)  

      5  L2C-M  

      6  L2C-L  

      7  L5- I  

      8  L5-Q  

      9  –  F  Reserved  

     

GLONASS  2  (GL)  1  –  99  0  Al l  s i gna l s  

    1  –  32  i s  u ndefi ned  1  G1  C/A 

    33  –  64  i s  reserved  for SBAS  2  G1  P  

    65  –  99  i s  reserved  for  3  G2  C/A 

                GLONASS  4  GLONASS  (M )  G2  P  

      5  –  F  Reserved  

     

GALI LEO  3  (GA)  1  –  99  0  Al l  s i gna l s  

    1  –  36   i s  reserved  for        1  E5a  

    Ga l i l eo  SVs  2   E5b  

    37  –  64   i s  reserved  for     3  E5  a+b  

               Ga l i l eo  SBAS              4  E6-A 

     65  – 99   i s  u ndefi ned  5  E6-BC  

      6  L1 -A 

      7  L1 -BC  

      8  –  F  Reserved  

     

RESERVED  4  to  F      

 

8.3.37  GEN  – Generic  binary information  

Th is  sen tence  provides  a  means  of transmi tti ng  generic b inary i n formation  (e. g .  l amp  d i splay 
status).  The  sen tence  i s  designed  for efficien t use  of the  bandwid th .  
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I n  general ,  the  proper decod ing  and  i n terpretation  of b inary data  wi l l  requ i re  access  to  
i n formation  developed  and  main tained  ou tside  of th i s  standard .  Th is  standard  con tains  
i n formation  that describes  how the  data  shou ld  be  coded ,  decoded ,  and  structu red .  The  
speci fi c mean ing  of the  b inary data  i s  obtained  ou twi th  th i s  standard .  

The  packed  generic b inary data  i s  "assumed  to  be"  a  l i near array of 2 1 6  (65  536)  1 6  b i t  
en ti ti es.  The  GEN  sen tence  speci fy new con ten t for up  to  e igh t consecu tive  1 6-bi t  en ti ti es  
i ndexed  i n to  the  array by the  fi rst fi e ld .  

 

Comments:  

1 ) I n dex of fi rs t  g roup  i n  GEN  sen tence.  Add ress  i s  represen ted  i n  hexadecimal  format i n  HEX range  0000  
th rough  FFFF.  The  1 6-b i t  add ress  i s  formatted  as  fi xed  4-character HEX fi e l d .  

2 )  Th i s  may be  a  nu l l  fi e l d .  

3 )  The  packed  b i nary fi e l d  i s  represen ted  as  a  1 6-b i t  va l ue.  The  1 6-b i t  va l ue  i s  formatted  as  fi xed  4-character 
HEX fi e l d .  Th i s  may be  a  nu l l  fi e l d .  

4 )  Opti ona l  repeated  packed  b i nary fi e l d .  Each  repeat  i ncreases  the  i ndex by one.  Up  to  seven  repeti t i ons  yi e l d i ng  
a  tota l  of 1 28  b i t  per sen tence  i s  poss i b l e .  

5)   

a )  The  4-character HEX fi e l d  va l ues  u sed  i n  th i s  sen tence  are  i n terpreted  as  fo l l ows:  

 

b )  The  example  be l ow shows  1 0  g roups  of s tatus  i n formati on .  The  4 -character HEX fi e l d  va l ue  of 01 23  for the  
fi rst  packed  generi c  s tatus  g roup  at  HEX add ress  0000  i s  i n terpreted  as  a  1 6-b i t  va l ue  wi th  b i ts  0 ,  1 ,  5  and  
8  be i ng  set.  The  s tatus  from  the  sou rce  i s  sen t  i n  two  sen tences:  

$VRGEN , 0000, 01 1 200 . 00 , 01 23, 4567, 89AB,CDEF, 01 23 , 4567, 89AB,CDEF*64  

$VRGEN , 0008, 01 1 200 . 00 , 01 23, 4567*6C  

8.3.38  GFA – GNSS  fix accuracy and  in tegri ty 

Th is  sen tence  i s  used  to  report the  resu l ts  of the  data  qual i ty and  i n tegri ty check associated  
wi th  a  posi tion  solu tion  to  other systems  and  to  advise  the  system  user.  I f on ly a  s i ng le  
constel l ation  (GPS,  GLONASS,  GALILEO,  etc. )  i s  used  for the  reported  posi tion  solu tion ,  the  
ta lker I D  i s  GP,  GL,  GA,  etc.  and  the  data  pertain  to  the  i nd ividual  system.  I f satel l i tes  from  
mu l tip le  systems  are  used  to  obtain  the  reported  posi tion  solu tion ,  the  ta lker ID  i s  GN  and  the  
parameters  pertain  to  the  combined  solu tion .  Th is  sen tence  provides  the  qual i ty data  of the  
posi tion  fi x and  shou ld  be  associated  wi th  the  GNS  sen tence.  

$--GEN,hhhh,hhmmss.ss,hhhh,……,hhhh*hh<CR><LF> 

Index of first packed  binary field  in  sentence  1 ) 5)  

Time stamp  2)  

Variable number of packed  binary field  4)  5)  

Packed binary field  3) 5)  

Packed binary field  "n" 3) 5)  

hhhh =  (highest bit) [1 5][1 4][1 3][1 2]…[3][2][1 ][0]  (lowest bit)  

Most significant hexadecimal  d igit 

Least significant hexadecimal  d igit 
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Comments:  

1 )  Degrees  from  true  north .  

2 )  The  se l ected  accuracy l evel  and  the  associated  i n tegri ty requ i remen ts  (a l ert  l im i t,  i n teg ri ty ri sk l im i t,  con ti nu i ty,  
t ime-to-a l arm)  shou l d  be  i n  accordance  wi th  Append i x 2  of I MO  Res.  A.  91 5(22) .  

3 )  The  i n tegri ty s tatus  fi e l d  i s  a  variab l e  l eng th  character fi e l d  wh i ch  i nd i cates  the  s tatus  of the  various integrity 
sources,  with three currently defined;  RAIM (first character),  SBAS (second character)  and  Gal i l eo  i n teg ri ty (G IC).  Th i s  
fi e l d  shou l d  not  be  a  NULL  fi e l d  and  the  characters  shou l d  take  one  of the  fo l l owing  va l ues:  

V  =  Not  i n  u se  

S  =  Safe  (when  i n tegri ty i s  ava i l ab l e  and  HPL<HAL)  

C  =  Cau ti on  (when  i n tegri ty i s  not  ava i l ab l e)  

U  =  Unsafe  (when  i n teg ri ty i s  ava i l ab l e  and  HPL>HAL)  

8.3.39  GGA – G lobal  posi tion ing  system  (GPS)  fix data  

Time,  posi tion  and  fi x-related  data  for a  GPS  receiver.  

 

Comments:  

1 )  Al l  GPS  qual i ty i nd i cators  i n  head i ngs  1  th rough  8  are  cons i dered  “va l i d ” .  The  head i ng  “0”  i s  the  on l y “ i nva l i d ”  
i nd i cator.  The  GPS  qual i ty i nd i cator fi e l d  shou l d  not  be  a  nu l l  fi e l d .  

0  =  fi x  not  ava i l ab l e  or i n va l i d  

1  =  GPS  SPS  mode  

2  =  d i fferen ti a l  GPS,  SPS  mode  

3  =  GPS  PPS  mode  

4  =  Real  Time  Ki nemati c.  Sate l l i te  system  used  i n  RTK mode  wi th  fi xed  i n tegers  

$--GFA,hhmmss.ss,x.x,x.x,x.x,x.x,x.x,x.x,x.x,c--c*hh<CR><LF> 

Standard  deviation  of semi-minor axis of error el l ipse (m) 

Orientation  of semi-major axis of error el l ipse (deg) 1 )  

UTC time of GNS fix associated  with  this sentence 

Selected  accuracy level  (m) 2)  

Standard  deviation  of altitude (m) 

Integrity status 3)  

Standard  deviation  of semi-major axis of error el l ipse (m) 

Vertical  protection  level  (m) 

Horizontal  protection  level  (m) 

$--GGA,  hhmmss.ss,  l l l l . l l ,a,yyyyy.yy,a,x,xx,x.x,x.x,M,x.x,M,x.x,xxxx*hh<CR><LF> 

UTC of position  

Latitude  N/S 

GPS quality indicator 1 )  

Longitude  E/W 

Number of satel l ites in  use,  00 1 2,  may 
be different from the number in  view 

Horizontal  d i lution  of precision  

Antenna altitude 

above/below 

    

Units of antenna altitude,  m 

Geoidal  separation  3)  

Units of geoidal  separation,  m 

Age of d ifferential  GPS data 2)  

Differential  reference station  ID,  0000-1 023 
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5  =  F l oat  RTK.  Sate l l i te  system  used  i n  RTK mode  wi th  fl oati ng  so l u ti on  

6  =  Estimated  (dead  reckon i ng )  mode  

7  =  Manua l  i npu t  mode  

8  =  S imu l ator mode  

2 )  Time  i n  seconds  s i nce  l ast  SC1 04  type  1  or 9  update,  nu l l  fi e l d  when  DGPS  i s  not  u sed .  

3 )  Geoi da l  separati on :  the  d i fference  between  the  WGS-84  earth  e l l i psoi d  su rface  and  mean  sea  l eve l  (geoi d )  
su rface,  “  –  “  =  mean  sea  l eve l  su rface  be l ow the  WGS-84  e l l i psoi d  su rface.  

8.3.40  GLL – Geographic  posi tion  – Lati tude/longi tude 

Lati tude  and  l ong i tude  of vessel  posi tion ,  time  of posi tion  fi x and  status.  

 
 
Comments:  

1 )  Pos i ti on i ng  system  mode  i n d i cator:  

A =  Au tonomous  

D  =  D i fferen ti a l  

E  =  Estimated  (dead  reckon i ng )  

M  =  Manua l  i npu t  

S  =  S imu l ator 

N  =  Data  not  va l i d  

2 )  The  mode  i nd i cator fi e l d  supp lemen ts  the  s tatus  fi e l d  ( fi e l d  6 ) .  The  s tatus  fi e l d  shou l d  be  set  to  V =  i nva l i d  for 
a l l  va l ues  of operati ng  mode  except  for A =  Au tonomous  and  D  =  D i fferen ti a l .  The  pos i ti on i ng  system  mode  
i nd i cator and  s tatus  fi e l ds  shou l d  not  be  n u l l  fi e l d s .  

8.3.41  GNS  – GNSS fix data  

Fix data  for s ing le  or combined  satel l i te  navigation  systems  (GNSS).  Th is  sen tence  provides  
fi x data  for GPS,  GLONASS,  possib le  fu tu re  satel l i te  systems  and  systems  combin ing  these.  
Th is  sen tence  cou ld  be  used  wi th  the  ta lker i denti fication  of GP  for GPS,  GL  for GLONASS,  
GA for Gal i l eo,  GN  for GNSS  combined  systems,  as  wel l  as  fu tu re  i den ti fiers.  Some  fie lds  
may be  nu l l  fi e lds  for certa in  appl ications,  as  described  below.  

I f a  GNSS  receiver i s  capable  s imu l taneously of producing  a  posi tion  using  combined  satel l i te  
systems,  as  wel l  as  a  posi tion  using  on ly one  of the  satel l i te  systems,  then  separate  
$GPGNS,  $GLGNS,  etc.  sen tences  may be  used  to  report the  data  calcu lated  from  the  
i nd ividual  systems.  

I f a  GNSS  receiver i s  set up  to  use  more  than  one  satel l i te  system,  bu t for some  reason  one  
or more  of the  systems  are  not avai lable,  then  i t  may con tinue  to  report the  posi tions  using  
$GNGNS,  and  use  the  mode  i nd icator to  show wh ich  satel l i te  systems  are  being  used .  

$--GLL, l l l l . l l ,a,yyyyy.yy,a,hhmmss.ss,A,a*hh<CR><LF> 

Latitude,  N/S 

Longitude,  E/W 

Status 2)     A=data val id  V=data invalid  

UTC of position  

Mode indicator 1 )  2)  
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Comments :  

1 )  Mode  i nd i cator.  A variab l e  l eng th  va l i d  character fi e l d  type  wi th  the  fi rst  th ree  characters  cu rren tl y defi ned .  The  
fi rst  character i n d i cates  the  u se  of GPS  sate l l i tes ,  the  second  character i nd i cates  the  u se  of GLONASS  
sate l l i tes  and  the  th i rd  i n d i cate  the  u se  of Ga l i l eo  sate l l i tes .  I f another sate l l i te  system  i s  added  to  the  
s tandard ,  the  mode  i nd i cator wi l l  be  extended  to  fou r characters ,  n ew sate l l i te  systems  shou l d  a lways  be  added  
on  the  ri gh t,  so  the  order of characters  i n  the  mode  i n d i cator i s :  GPS,  GLONASS,  Ga l i l eo,  other sate l l i te  
systems  i n  the  fu tu re.  The  characters  shou l d  take  one  of the  fo l l owing  va l ues:  

A =  Au tonomous.  Sate l l i te  system  used  i n  non -d i fferen ti a l  mode  i n  pos i ti on  fi x  

D  =  D i fferen ti a l .  Sate l l i te  system  used  i n  d i fferen ti a l  mode  i n  pos i ti on  fi x  

E  =  Estimated  (dead  reckon i ng )  mode  

F  =  F l oat  RTK.  Sate l l i te  system  used  i n  rea l  t ime  ki nemati c  mode  wi th  fl oati ng  i n tegers  

M  =  Manual  i npu t  mode  

N  =  No  fi x.  Sate l l i te  system  not  u sed  i n  pos i ti on  fi x,  or fi x  not  va l i d  

P  =  Preci se.  Sate l l i te  system  used  i n  preci s i on  mode.  Preci s i on  mode  i s  defi ned  as :  no  d e l i berate  d egradati on  
(such  as  se l ecti ve  ava i l ab i l i ty)  and  h i gher resol u ti on  code  (P-code)  i s  u sed  to  compu te  pos i ti on  fi x.  P  i s  a l so  
u sed  for sate l l i te  system  used  i n  mu l ti -frequency,  SBAS  or Preci se  Po i n t  Pos i ti on i ng  (PPP)  mode  

R =  Rea l  Time  Ki nemati c.  Sate l l i te  system  u sed  i n  RTK mode  wi th  fi xed  i n tegers  

S  =  S imu l ator mode  

The  mode  i nd i cator shou l d  not  be  a  nu l l  fi e l d .  

Examples:  

U s i ng  GPS  rece i ver:  

$GPGNS, 1 2231 0 . 2 , 3722 . 425671 , N , 1 2258. 85621 5,W,A, 1 4 , 0 . 9 , 1 005. 543, 6 . 5 , 5 . 2 , 23, S*hh<CR><LF>  

Al so  poss i b l e :  

$GPGNS, 1 2231 0. 2 , 3722 . 425671 , N , 1 2258. 85621 5,W,AN , 1 4 , 0 . 9 , 1 005. 543, 6 . 5 , 5 . 2 , 23 ,S*hh<CR><LF>  

$GPGNS, 1 2231 0 . 2 , 3722 . 425671 , N , 1 2258. 85621 5,W,ANN , 1 4 , 0 . 9 , 1 005. 543, 6 . 5 , 5 . 2 , 23, S*hh<CR><LF>  

 

U s i ng  GLONASS  recei ver:  

$GLGNS, 1 2231 0. 2 , 3722 . 425671 ,N , 1 2258. 85621 5,W,NA, 1 4 , 0 . 9 , 1 005. 543, 6 . 5 , 5 . 2 , 23, S*hh<CR><LF>  

Al so  poss i b l e :  

$GLGNS, 1 2231 0. 2 , 3722 . 425671 , N , 1 2258. 85621 5,W,NAN , 1 4 , 0 . 9 , 1 005. 543 , 6 . 5 , 5 . 2 , 23,S*hh<CR><LF>  

 

U s i ng  Ga l i l eo  recei ver:  

$GAGNS, 1 2231 0. 2 , 3722 . 425671 ,N , 1 2258. 85621 5,W,NNA, 1 4 , 0 . 9 , 1 005. 543, 6 . 5 , 5 . 2 , 23, S*hh<CR><LF  
 

U s i ng  combined  system  wi th  GPS  and  d i fferen ti a l  GLONASS:  

$GNGNS, 1 2231 0. 2 , 3722 . 425671 ,N , 1 2258. 85621 5,W,AD , 1 4 , 0 . 9 , 1 005. 543, 6 . 5 , 5 . 2 , 23, S*hh<CR><LF>  
Al so  poss i b l e :  

$-- GNS,  hhmmss.ss, l l l l . l l ,a,yyyyy.yy,a,c--c,xx,x.x,x.x,x.x,x.x,x.x,a*hh<CR><LF> 

Latitude,  N/S 

Longitude,  E/W 

Total  number of satel l i tes in  use,  00-99 

Mode indicator 1 )  

HDOP 3) 

Antenna altitude,  m,  

re:  mean-sea-level  (geoid) 

Geoidal  separation,  m 4)  

Age of differential  data 2)  

Differential  reference station  ID 2)  

Navigational  status indicator 5)  

UTC of position  



I EC  61 1 62-1 : 201 6    I EC  201 6  – 63  – 

 

$GNGNS, 1 2231 0 . 2 , 3722 . 425671 ,N , 1 2258. 85621 5,W,ADN , 1 4 , 0 . 9 , 1 005. 543, 6 . 5 , 5 . 2 , 23, S*hh<CR><LF>  
 

U s i ng  combined  system  wi th  d i fferen ti a l  GPS,  GLONASS  and  Gal i l eo:  

$GNGNS, 1 2231 0 . 2 , 3722 . 425671 ,N , 1 2258. 85621 5,W,DAA, 1 4 , 0 . 9 , 1 005. 543 , 6 . 5 , 5 . 2 , 23,S*hh<CR><LF>  

2 )  Age  of d i fferen ti a l  data  and  D i fferen ti a l  Reference  S tati on  I D :  

a)  When  the  ta l ker i s  GN  and  more  than  one  of the  sate l l i te  systems  are  u sed  i n  d i fferen ti a l  mode,  then  the  
“Age  of d i fferen ti a l  data”  and  “D i fferen ti a l  reference  s tati on  I D”  fi e l ds  shou l d  be  n u l l .  I n  th i s  case,  the  “Age  
of d i fferen ti a l  data”  and  “D i fferen ti a l  reference  s tati on  I D”  fi e l ds  shou l d  be  provi ded  i n  fo l l owing  GNS  
sen tences  wi th  ta l ker I Ds  of GP,  GL,  e tc.  These  fo l l owing  GNS  messages  shou ld  have  the  l a ti tude ,  N /S ,  
l ong i tude,  E /W,  a l ti tude,  geo i da l  separati on ,  mode,  and  HDOP  fi e l ds  nu l l .  Th i s  i nd i cates  to  the  l i s tener that  
the  fi e l d  i s  supporti ng  a  previ ous  $GNGNS  sen tence  wi th  the  same  t ime  tag .  The  “Number of sate l l i tes”  
fi e l d  may be  u sed  i n  these  fo l l owing  sen tences  to  denote  the  n umber of sate l l i tes  u sed  from  that  sate l l i te  
system.  

Example:  A combined  GPS/GLONASS  rece i ver u s i ng  on l y GPS  d i fferen ti a l  correcti ons  has  the  fo l l owing  
GNS  sen tence  sen t.  

$GNGNS, 1 2231 0. 2 , 3722 . 425671 ,N , 1 2258. 85621 5,W,DA, 1 4 , 0 . 9 , 1 005. 543 , 6 . 5 , 5 . 2 , 23,S*hh<CR><LF>  

Example:  A combined  GPS/GLONASS  recei ver u s i ng  both  GPS  d i fferen ti a l  correcti ons  and  GLONASS  
d i fferen ti a l  correcti ons  may have  the  fo l l owing  th ree  GNS  sen tences  sen t  i n  a  g roup.  

$GNGNS, 1 2231 0. 2 , 3722 . 425671 ,N , 1 2258. 85621 5,W,DD, 1 4 , 0 . 9 , 1 005. 543, 6 . 5 , , , S*hh<CR><LF>  

$GPGNS, 1 2231 0. 2 ,  ,  ,  ,  ,  , 7 ,  ,  ,  , 5 . 2 , 23 , S*hh<CR><LF>  

$GLGNS, 1 2231 0. 2 ,  ,  ,  ,  ,  , 7 ,  ,  ,  , 3 . 0 , 23 ,S*hh<CR><LF>  

The  D i fferen ti a l  Reference  s tati on  I D  may be  the  same  or d i fferen t  for the  d i fferen t  sate l l i te  systems.  

b )  Age  of D i fferen ti a l  Data  

For GPS  D i fferen ti a l  Data:  

Th i s  va l ue  i s  the  average  age  of the  most  recen t  d i fferen ti a l  correcti ons  i n  u se.  When  on l y RTCM  SC1 04  
Type  1  correcti ons  are  u sed ,  the  age  i s  that  of the  most  recen t  Type  1  correcti on .  When  RTCM  SC1 04  Type  
9  correcti ons  are  u sed  so le l y,  or i n  combinati on  wi th  Type  1  correcti ons,  the  age  i s  the  average  of the  most  
recen t  correcti ons  for the  sate l l i tes  u sed .  Nu l l  fi e l d  when  D i fferen ti a l  GPS  i s  not  u sed .  

For GLONASS  D i fferen ti a l  Data :  

Th i s  va l ue  i s  the  average  age  of the  most  recen t  d i fferen ti a l  correcti ons  i n  u se.  When  on l y RTCM  SC1 04  
Type  31  correcti ons  are  u sed ,  the  age  i s  that  of the  most  recen t  Type  31  correcti on .  When  RTCM  SC1 04  
Type  34  correcti ons  are  u sed  so l e l y,  or i n  combinati on  wi th  Type  31  correcti ons,  the  age  i s  the  average  of 
the  most  recen t  correcti ons  for the  sate l l i tes  u sed .  Nu l l  fi e l d  when  d i fferen ti a l  GLONASS  i s  not  u sed .  

For Ga l i l eo  D i fferen ti a l  Data :  

Th i s  va l ue  i s  the  average  age  of the  most  recen t  d i fferen ti a l  correcti ons  i n  u se .  When  on l y RTCM  SC1 04  
Type  41  correcti ons  are  u sed ,  the  age  i s  that  of the  most  recen t  Type  41  correcti on .  When  RTCM  SC1 04  
Type  42  correcti ons  are  u sed  so l e l y,  or i n  combinati on  wi th  Type  41  correcti ons,  the  age  i s  the  average  of 
the  most  recen t  correcti ons  for the  sate l l i tes  u sed .  Nu l l  fi e l d  when  d i fferen ti a l  Ga l i l eo  i s  not  u sed .  

3 )  HDOP  ca l cu l ated  u s i ng  a l l  the  sate l l i tes  (GPS,  GLONASS,  Gal i l eo  and  any fu tu re  sate l l i tes)  u sed  i n  compu ti ng  
the  so l u ti on  reported  i n  each  GNS  sen tence.  

4 )  Geoi da l  Separati on :  the  d i fference  between  the  earth  e l l i psoi d  su rface  and  mean-sea- l evel  (geoi d )  su rface  
defi ned  by the  reference  datum  used  i n  the  pos i ti on  so l u ti on ,  “ - ”  =  mean -sea- l evel  su rface  be l ow e l l i pso i d .  The  
reference  datum  may be  speci fi ed  i n  the  DTM  sen tence.  

5 )  The  navi gati onal  s tatus  i nd i cator i s  accord i ng  to  I EC  61 1 08  requ i remen ts  on  ‘Navi gati ona l  (or Fa i l u re)  warn i ngs  
and  s tatus  i nd i cati ons ’ .  Th i s  fi e l d  shou l d  not  be  a  NULL  fi e l d  and  the  character shou l d  take  one  of the  fo l l owing  
va l ues:  

S  =  Safe  when  the  estimated  pos i ti on i ng  accu racy (95  %  con fi dence)  i s  wi th i n  the  se l ected  accuracy 
l evel  correspond i ng  to  the  actua l  n avi gati on  mode,  and  i n tegri ty i s  ava i l ab le  and  wi th i n  the  
requ i remen ts  for the  actua l  n avi gati on  mode,  and  a  new va l i d  pos i ti on  has  been  ca l cu l ated  
wi th i n  1  s  for a  conven ti onal  craft  and  0 , 5  s  for a  h i gh  speed  craft  

C  =  Cau tion  when  i n tegri ty i s  not  ava i l ab l e  
U = Unsafe when  the  estimated  pos i ti on i ng  accu racy (95  %  con fi dence)  i s  l ess  than  the  se l ected  accuracy 

l evel  correspond i ng  to  the  actua l  n avi gati on  mode,  and /or i n teg ri ty i s  ava i l ab l e  bu t  exceeds  the  
requ i remen ts  for the  actua l  navi gati on  mode,  and /or a  new va l i d  pos i ti on  has  not  been  
ca l cu l ated  wi th i n  1  s  for a  conven ti onal  craft  and  0 , 5  s  for a  h i gh  speed  craft  

V  =  Navi gati onal  s tatus  not  va l i d ,  equ i pmen t i s  n ot  provid i ng  navi gati onal  s tatus  i nd i cati on .  
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8.3.42  GRS – GNSS range  residuals  

Th is  sen tence  i s  used  to  support Receiver Au tonomous  I n tegri ty Mon i toring  (RAIM).  Range  
residuals  can  be  computed  i n  two  ways  for th i s  process.  The  basic measurement i n tegration  
cycle  of most navigation  fi l ters  generates  a  set of residuals  and  uses  these  to  update  the  
posi tion  state  of the  receiver.  These  residuals  can  be  reported  wi th  GRS,  bu t because  of the  
fact that these  were  used  to  generate  the  navigation  solu tion  they shou ld  be  recomputed  
using  the  new solu tion  i n  order to  reflect the  residuals  for the  posi tion  solu tion  i n  the  GGA or 
GNS  sentence.  The  MODE  fie l d  shou ld  i nd icate  wh ich  computation  method  was  used .  An  
i n tegri ty process  that uses  these  range  residuals  wou ld  a l so  requ i re  GGA or GNS,  the  GSA,  
and  the  GSV sentences  to  be  sen t.  

I f on ly GPS,  GLONASS,  Gal i l eo  etc.  i s  used  for the  reported  posi tion  solu tion  the  ta lker I D  i s  
GP,  GL,  GA,  etc.  and  the  range  residuals  pertain  to  the  i nd ividual  system.  I f GPS,  GLONASS,  
Gal i l eo,  etc.  are  combined  to  obtain  the  posi tion  solu tion  mu l tip le  GRS  sen tences  are  
produced ,  one  wi th  the  GPS  satel l i tes,  another wi th  the  GLONASS satel l i tes,  another wi th  
Gal i l eo  satel l i tes,  etc.  Each  of these  GRS sen tences  shal l  have  ta lker ID  “GN”,  to  i nd icate  
that the  satel l i tes  are  used  i n  a  combined  solu tion .  I t  i s  importan t to  d istingu ish  the  residuals  
from  those  that wou ld  be  produced  by a  GPS-on ly,  GLONASS-on ly,  Gal i l eo-on ly,  etc.  posi tion  
solu tion .  I n  general  the  residuals  for a  combined  solu tion  wi l l  be  d i fferen t from  the  residual  for 
a  GPS-on ly,  GLONASS-on ly,  Gal i l eo-on ly,  etc.  solu tion .  

 

Comments:  

1 )  I f the  range  res i dual  exceeds  ±99, 9  m ,  then  the  decimal  part  i s  d ropped ,  resu l ti n g  i n  an  i n teger (–1 03, 7  
becomes  –1 03) .  The  maximum  va l ue  for th i s  fi e l d  i s  ±999.  

2 )  The  sense  or s i gn  of the  range  res i dual  i s  determ ined  by the  order of parameters  u sed  i n  the  ca l cu l ati on .  The  
expected  order i s  as  fo l l ows:  range  res i dual  =  ca l cu l ated  range  – measured  range.  

3 )  When  mu l ti p l e  GRS  sen tences  are  be i ng  sen t  then  the i r order of transm iss i on  shou l d  match  the  order of 
correspond i ng  GSA sen tences.  L i s teners  shou l d  keep  track of pa i rs  of GSA and  GRS  sen tences  and  d i scard  
data  i f pa i rs  are  i n complete.  

4 )  S i gnal  I D  i den ti fi es  the  actua l  rang i ng  s i gna l  accord i ng  to  the  Tabl e  be l ow.  

5)  System  I D ,  see  Tab l e  be l ow.  

 

$ --GRS,  hhmmss. ss, x, x. x, x. x, x. x, x. x, x. x, x. x, x. x, x. x, x. x, x. x, x. x, x. x, h , h *hh<CR><LF>  

Range residuals for satel l i tes used  in  the navigation  solution
 1 )  2 )   

Order should  match order of satel l ite ID 3)  numbers in  GSA.  When 
GRS is used,  GSA and  GSV are generally required.  Nul l  for unused 
fields 

GNSS System ID 5)  

Signal  ID 4)  

Mode:   0  =   residuals were used  to calculate the position  given   

  in  the matching  GGA or GNS sentence 

 1  =   residuals were re computed  after the GGA or GNS 

  position  was computed  

UTC time of the GGA or GNS fix associated  with  this sentence 
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System  System  ID  Satel l i te  ID  S ignal  ID  S ignal /Channel  

GPS  1  (GP)  1  –  99  0  Al l  s i gna l s  

    1  –  32  i s  reserved  for GPS  1  L1  C/A 

    33  –  64  i s  reserved  for SBAS  2  L1   P(Y)  

    65  –  99  i s  u ndefi ned  3  L1  M  

      4  L2  P(Y)  

      5  L2C-M  

      6  L2C-L  

      7  L5- I  

      8  L5-Q 

      9  –  F  Reserved  

     

GLONASS  2  (GL)  1  –  99  0  Al l  s i gna l s  

    1  –  32   i s  u ndefi ned  1  G1  C/A 

    33  –  64  i s  reserved  for SBAS  2  G1  P  

    65  –  99  i s  reserved  for  3  G2  C/A 

                GLONASS  4  GLONASS  (M )  G2  P  

      5  –  F  Reserved  

     

GALI LEO  3  (GA)  1  –  99  0  Al l  s i gna l s  

    1  –  36   i s  reserved  for 1  E5a  

    Ga l i l eo  SVs  2   E5b  

    37  –  64   i s  reserved  for 3  E5  a+b  

               Ga l i l eo  SBAS  4  E6-A 

     65  – 99   i s  u ndefi ned  5  E6-BC  

      6  L1 -A 

      7  L1 -BC  

      8 -F  Reserved  

     

RESERVED  4  to  F      

 

8.3.43  GSA – GNSS DOP and  active  satel l i tes  

GNSS  receiver operating  mode,  satel l i tes  used  i n  the  navigation  solu tion  reported  by the  
GGA or GNS  sentences,  and  DOP values.  I f on ly GPS,  GLONASS,  Gal i l eo  etc.  are  used  for 
the  reported  posi tion  solu tion ,  the  ta lker I D  i s  GP,  GL,  GA etc.  and  the  DOP values  pertain  to  
the  i nd ividual  system.  I f GPS,  GLONASS,  Gal i l eo,  etc.  are  combined  to  obtain  the  reported  
posi tion  solu tion ,  mu l tip le  GSA sen tences  are  produced ,  one  wi th  the  GPS  satel l i tes,  another 
wi th  the  GLONASS satel l i tes  another wi th  Gal i l eo,  etc.  each  of these  GSA sen tences  shal l  
have  ta lker ID  GN ,  to  i nd icate  that the  satel l i tes  are  used  i n  a  combined  solu tion  and  each  
shal l  have  the  PDOP,  HDOP and  VDOP for the  combined  satel l i tes  used  i n  the  posi tion .  
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Comments:  

1 )  Sate l l i te  I D  n umbers.  To  avoi d  poss i b l e  con fus i on  caused  by repeti ti on  of sate l l i te  I D  numbers  when  u s i ng  
mu l ti p l e  sate l l i te  systems,  the  fo l l owing  conven ti on  has  been  adopted .  

a)  GPS  sate l l i tes  are  i den ti fi ed  by the i r PRN  numbers,  wh ich  range  from  1  to  32 .  

b)  The  numbers  33  to  64  are  reserved  for WAAS  sate l l i tes .  The  WAAS  system  PRN  numbers  are  1 20  to  1 38.  
The  offset  from  WAAS  SV I D  to  WAAS  PRN  number i s  87 .  A WAAS  PRN  number of 1 20  m i nus  87  yi e l ds  the  
SV I D  of 33 .  The  add i ti on  of 87  to  the  SV I D  yi e l d s  the  WAAS  PRN  number.  

c)  The  numbers  65  to  96  are  reserved  for GLONASS  sate l l i tes .  GLONASS  sate l l i tes  are  i den ti fi ed  by 64+  
sate l l i te  s l ot  numbers.  The  s l ot  numbers  are  1  th rough  24  for the  fu l l  GLONASS  conste l l ati on  of 24  
sate l l i tes ,  thus  g i vi ng  a  range  of 65  th rough  88.  The  n umbers  89  th rough  96  are  avai l ab l e  i f s l ot  n umbers  
above  24  are  a l l ocated  to  on -orb i t  spares.  

2 )  GNSS  System  I D  i den ti fi es  the  GNSS  System  I D  accord i ng  to  the  Tab l e  be l ow.  

$--GSA,a, x, xx, xx, xx, xx, xx, xx, xx, xx, xx, xx, xx, xx, x. x, x. x, x. x, h *hh<CR><LF>  

ID numbers of satel l ites used  in  solution  1 )  

GNSS System ID 2)  

Mode:   M  =  manual,  forced  to operate in  2D or 3D mode 

 A =  automatic,  al lowed to automatically switch  2D/3D 

PDOP  

HDOP  

VDOP  

Mode:  1  =  fix not avai lable,  2  =  2D,  3 =  3D 
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System  System  ID  Satel l i te  ID  S ignal  ID  S ignal /Channel  

GPS  1  (GP)  1  –  99  0  Al l  s i gna l s  

    1  –  32  i s  reserved  for GPS  1  L1  C/A 

    33  –  64  i s  reserved  for SBAS  2  L1   P(Y)  

    65  –  99  i s  u ndefi ned  3  L1  M  

      4  L2  P(Y)  

      5  L2C-M  

      6  L2C-L  

      7  L5- I  

      8  L5-Q 

      9  –  F  Reserved  

     

GLONASS  2  (GL)  1  –  99  0  Al l  s i gna l s  

    1  –  32   i s  u ndefi ned  1  G1  C/A 

    33  –  64  i s  reserved  for SBAS  2  G1  P  

    65  –  99  i s  reserved  for  3  G2  C/A 

                GLONASS  4  GLONASS  (M )  G2  P  

      5  –  F  Reserved  

     

GALI LEO  3  (GA)  1  –  99  0  Al l  s i gna l s  

    1  –  36   i s  reserved  for        1  E5a  

    Ga l i l eo  SVs  2   E5b  

    37  –  64   i s  reserved  for     3  E5  a+b  

               Ga l i l eo  SBAS              4  E6-A 

     65  – 99   i s  u ndefi ned  5  E6-BC  

      6  L1 -A 

      7  L1 -BC  

      8 -F  Reserved  

     

RESERVED  4  to  F      

 

8.3.44 GST – GNSS  pseudorange  noise  statistics  

Th is  sen tence  i s  used  to  support receiver au tonomous  i n tegri ty mon i toring  (RAIM).  
Pseudorange  measurement noise  statistics  can  be  translated  i n  the  posi tion  domain  i n  order 
to  g i ve  stati sti cal  measures  of the  qual i ty of the  posi tion  solu tion .  I f on ly GPS,  GLONASS,  
Gal i l eo,  etc.  i s  used  for the  reported  posi tion  solu tion ,  the  ta lker ID  i s  GP,GL,  GA,  etc.  and  
the  error data  pertain  to  the  i nd ividual  system.  I f satel l i tes  from  mu l tip le  systems  are  used  to  
obtain  the  posi tion  solu tion ,  the  ta lker ID  i s  GN  and  the  errors  pertain  to  the  combined  
solu tion .  
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8.3.45  GSV – GNSS satel l i tes  in  view 

Number of satel l i tes  (SV)  i n  view,  satel l i te  ID  numbers,  e levation ,  azimuth ,  and  SNR value.  
Four satel l i tes  maximum  per transmission .  Total  number of sen tences  being  transmi tted  and  
the  number of the  sentence  being  transmi tted  are  i nd icated  i n  the  fi rst  two  fi e lds.  

I f mu l ti p le  GPS,  GLONASS,  Gal i l eo  etc.  satel l i tes  are  i n  view,  use  separate  GSV sen tences  
wi th  ta lker ID  GP to  show the  GPS  satel l i tes  i n  view,  ta lker GL  to  show the  GLONASS  
satel l i tes  i n  view and  ta lker I D  GA to  show the  Gal i l eo  satel l i tes  i n  view,  etc.  When  more  than  
one  rang ing  s ignal  i s  used  per satel l i te ,  a l so  use  separate  GSV sen tences  wi th  a  s ignal  I D  
correspond ing  to  the  rang ing  s i gnal .  

The  GN  i den ti fi er shal l  not be  used  wi th  th i s  sen tence.  

 

Comments :  

1 )  Sate l l i te  i n formati on  may requ i re  the  transm issi on  of mu l ti p l e  sen tences  a l l  con ta i n i ng  i den ti ca l  fi e l d  formats  
when  send i ng  a  complete  message.  The  fi rst  fi e l d  speci fi es  the  tota l  number of sen tences,  m i n imum  va l ue  1 .  
The  second  fi e l d  i den ti fi es  the  order of th i s  sen tence  (sen tence  number),  m in imum  va l ue  1 .  For effi ci ency i t  i s  
recommended  that  nu l l  fi e l ds  be  u sed  i n  the  add i ti ona l  sen tences  when  the  d ata  i s  u nchanged  from  the  fi rst  
sen tence.  

2 )  A vari ab l e  number of "Sate l l i te  I D -E l evati on -Azimu th -SNR"  sets  are  a l l owed  up  to  a  maximum  of fou r sets  per 
sen tence.  Nu l l  fi e l ds  are  requ i red  for u nused  sets  when  l ess  than  fou r sets  are  transm i tted .  

3 )  Sate l l i te  I D  numbers.  To  avo i d  poss i b l e  con fus ion  caused  by repeti t i on  of sate l l i te  I D  numbers  when  u s i ng  
mu l ti p l e  sate l l i te  systems,  the  fo l l owing  conven ti on  has  been  adopted :  

a)  GPS  sate l l i tes  are  i den ti fi ed  by the i r PRN  numbers,  wh i ch  range  from  1  to  32 .  

b)  The  numbers  33  to  64  are  reserved  for WAAS  sate l l i tes .  The  WAAS  system  PRN  numbers  are  1 20  to  1 38.  
The  offset  from  WAAS  SV I D  to  WAAS  PRN  number i s  87 .  A WAAS  PRN  number of 1 20  m i nus  87  yi e l ds  the  
SV I D  of 33 .  The  add i ti on  of 87  to  the  SV I D  yi e l ds  the  WAAS  PRN  number.  

$--GST,  hhmmss. ss,  x. x,  x. x,  x. x,  x. x,  x. x,  x. x,  x. x*hh<CR><LF>  

Orientation  of semi  major axis of error el l ipse  

(degrees from true north) 

Standard  deviation  of longitude error (m) 

Standard  deviation  of latitude error (m) 

Standard  deviation  of altitude error (m) 

Standard  deviation  of semi  minor axis of error el l ipse (m) 

Standard  deviation  of semi  major axis of error el l ipse (m) 

RMS value of the standard  deviation  of the range inputs to the 
navigation  process.  Range inputs include pseudoranges and  DGPS 
corrections 

UTC time of the GGA or GNS fix associated  with  this sentence 

$ --GSV, x, x, xx, xx, xx, xxx, xx. . . . . . . . . . . . . . , xx, xx, xxx, xx, h *hh<CR><LF>  

Signal  ID 4)  

SNR (C/No) 00 to 99 dB-Hz,  nul l  when not tracking  

Second  and  third  SVs 2) 
Fourth  SV 2) 

Azimuth,  degrees true,  000 to 359  

Elevation,  degrees,  90°  maximum  

Satell ite ID number 3) 

Total  number of satel l ites in  view  

Message number 1 ),  1  to 9  

Total  number of messages 1 ),  1  to 9  
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c)  The  numbers  65  to  96  are  reserved  for GLONASS  sate l l i tes .  GLONASS  sate l l i tes  are  i d en ti fi ed  by 
64+sate l l i te  s l ot  n umber.  The  s l ot  numbers  are  1  th rough  24  for the  fu l l  GLONASS  conste l l ati on  of 24  
sate l l i tes,  th i s  g i ves  a  range  of 65  th rough  88.  The  numbers  89  th rough  96  are  avai l ab l e  i f s l ot  n umbers  
above  24  are  a l l ocated  to  on -orb i t  spares.  

4 )  S i gna l  I D  see  Tabl e  be l ow.  

System  System  ID  Satel l i te  ID  S ignal  ID  S ignal /Channel  

GPS  1  (GP)  1  –  99  0  Al l  s i gna l s  

    1  –  32  i s  reserved  for GPS  1  L1  C/A 

    33  – 64  i s  reserved  for SBAS  2  L1   P(Y)  

    65  – 99  i s  u ndefi ned  3  L1  M  

      4  L2  P(Y)  

      5  L2C-M  

      6  L2C-L  

      7  L5- I  

      8  L5-Q  

      9  –  F  Reserved  

     

GLONASS  2  (GL)  1  –  99  0  Al l  s i gna l s  

    1  –  32   i s  u ndefi ned  1  G1  C/A 

    33  – 64  i s  reserved  for SBAS  2  G1  P  

    65  – 99  i s  reserved  for  3  G2  C/A 

                GLONASS  4  GLONASS  (M )  G2  P  

      5  –  F  Reserved  

     

GALI LEO  3  (GA)  1  –  99  0  Al l  s i gna l s  

    1  –  36   i s  reserved  for 1  E5a  

    Ga l i l eo  SVs  2   E5b  

    37  – 64   i s  reserved  for 3  E5  a+b  

               Ga l i l eo  SBAS  4  E6-A 

    65  – 99   i s  u ndefi ned  5  E6-BC  

      6  L1 -A 

      7  L1 -BC  

      8  –  F  Reserved  

     

RESERVE
D  4  to  F      

 

8.3.46  HBT – Heartbeat supervision  sentence 

Th is  sen tence  i s  i n tended  to  be  used  to  i nd icate  that equ ipment i s  operating  normal l y,  or for 
supervis ion  of a  connection  between  two  un i ts.  

The  sen tence  i s  transmi tted  at regu lar i n tervals  speci fied  i n  the  correspond ing  equ ipment 
standard .  The  repeat i n terval  may be  used  by the  receiving  un i t  to  set the  time-ou t value  for 
the  connection  supervis ion .  
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Comments:  

1 )  Con fi gu red  au tonomous  repeat  i n terval  i n  seconds.  Th i s  fi e l d  shou l d  be  set  to  NULL  i n  response  to  a  q uery 
(see  7 . 3 . 5)  i f the  query response  featu re  i s  supported .  

2 )  Equ i pmen t  i n  normal  operati on  A =  yes ,  V  =  no  

 Th i s  fi e l d  can  be  u sed  to  i nd i cate  the  cu rren t  equ i pmen t s tatus .  Th i s  cou l d  be  the  resu l t  of an  bu i l t- i n  i n tegri ty 
testi ng  functi on .  

3 )  The  sequen ti a l  sen tence  i d en ti fi er provi des  a  message  i den ti fi cati on  number from  0  to  9  that  i s  sequen ti a l l y 
ass i gned  and  i s  i ncremen ted  for each  new sen tence.  The  coun t  resets  to  0  a fter 9  i s  u sed .  

8.3.47  HCR – Heading  correction  report 

Th is  sentence  i s  used  to  i n form  the  state  and  value  of a  head ing  correction  i ncluded  i n  the  
head ing  reported  by the  THS  sen tence  when  the  head ing  source  can  apply a  correction .  

Th is  sen tence  requ i res  ti gh t synchron ization  wi th  THS  sen tence.  Th is  sen tence  shou ld  be  
sen t immed iately prior to  every THS  sen tence  for wh ich  the  correction  state  fi e l d  has  
changed  compared  to  the  previous  THS  sen tence.  For a l l  “correction  states”  the  HCR 
sen tence  shou ld  be  transmi tted  period ical l y at  i n tervals  of not g reater than  1 , 0  s .  

 

Comments :  

1 )  Va l ue  of head i ng  for wh i ch  th i s  HCR i s  referenced .  Th i s  va l ue  i s  not  rep l aci ng  head i ng  va l ue  from  the  THS  
sen tence.  Th i s  va l ue  i s  u sed  for synchron i zati on  between  h i gh  data  rate  of THS  sen tence  and  l ow data  ra te  of 
HCR sen tence.  

2 )  Mode  i nd i cator.  Th i s  fi e l d  shou l d  not  be  nu l l .  

A =  Au tonomous  

E  =  Estimated  (dead  reckon i ng )  

M  =  Manual  i n pu t  

S  =  S imu l ator mode  

V =  Data  not  va l i d  ( i ncl ud i ng  s tandby)  

3)  Correcti on  state .  Th i s  fi e l d  shou l d  not  be  nu l l .  

A =  Both  Speed /l a ti tu de  and  dynam ic  correcti on  i ncl uded  i n  head i ng  

D  =  Dynamic  correcti on  i n cl uded  i n  head i ng  

S  =  Speed /l ati tude  correcti on  i ncl uded  i n  head ing  

N  =  No  correcti on  i n cl uded  i n  head i ng  

V =  Not  ava i l ab l e ,  reporti ng  devi ce  does  not  know abou t  correcti on  s tate  

4 )  Va l ue  of correcti on  i ncl uded  i n  head i ng .  Degrees  +/-  1 80 , 0º  wi th  one  decimal .  N u l l  fi e l d  i nd i cates  correcti on  
state  N  (no  correcti on  i ncl uded )  or V (not  ava i l ab l e) .  

8.3.48  HDG  – Heading,  deviation  and  variation  

Head ing  (magnetic sensor read ing),  wh ich ,  i f corrected  for deviation ,  wi l l  produce  magnetic 
head ing ,  wh ich ,  i f offset by variation ,  wi l l  provide  true  head ing .  

$--HBT,x.x,A,x*hh<CR><LF> 

Equipment status 2)  

Configured  repeat interval  1 )  

Sequential  sentence identifier 3)  

$ --HCR,x. x, a, a, x. x*hh<CR><LF>  

Correction  state 3)  

Mode indicator 2)  

Correction  value 4)  

Heading,  degrees true  1 )  
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Comments :  

1 )  To  obta in  magneti c  head i ng :  add  easterl y d evi ati on  (E)  to  magneti c  sensor read i ng ;  

 subtract  westerl y devi ati on  (W)  from  magneti c  sensor read i ng .  

2 )  To  obta i n  true  head i ng :  add  easterl y vari ati on  (E)  to  magneti c  head i ng ;  

 subtract  westerl y vari ati on  (W)  from  magneti c  head i ng .  

3 )  Vari ati on  and  devi ati on  fi e l d s  wi l l  be  nu l l  fi e l d s  i f u nknown .  

8.3.49  HDT – Heading  true  

Actual  vessel  head ing  i n  degrees  true  produced  by any device  or system  producing  true  
head ing .  

NOTE  Th i s  i s  a  d eprecated  sen tence  wh ich  has  been  repl aced  by THS.  

 

8.3.50  HMR – Heading  moni tor receive  

Head ing  mon i tor receive:  th i s  sen tence  del ivers  data  from  the  sensors  selected  by HMS  from  
a  cen tral  data  col l ecting  un i t  and  del ivers  them  to  the  head ing  mon i tor.  

 

Comments:  

1 )  For magneti c  sensors  u sed ,  the  d evi ati on  for the  sensors  and  the  vari ati on  of the  area  shou l d  be  obta ined ;  
otherwi se,  or i f u nknown ,  nu l l  fi e l ds .  

2 )  To  obta i n  magneti c  head i ng :  add  Easterl y devi ati on  (E)  to  magneti c  sensor read i ng ;  

 subtract  Westerl y devi ati on  (W)  from  magneti c  sensor read i ng .  

$--HDG,  x.x,  x.x,  a,  x.x,  a*hh<CR><LF> 

Magnetic deviation,  degrees E/W 1 )  3)  

Magnetic sensor heading,  degrees 

Magnetic variation,  degrees E/W 2)  3)  

$ --HDT,  x. x,  T*hh<CR><LF>  

Heading,  degrees true 

$--HMR,c--c,c--c,x.x,x.x,A,x.x,A,a,x.x,a,x.x,A,a,x.x,a,x.x,a*hh<CR><LF> 

Variation,degrees E/W 1 )  3)  

Deviation  sensor 2,  degrees E/W 1 )  2)  

Sensor 2  Type  T =  True 

 M  =  Magnetic 1 )  

Status heading  sensor 2:  A =  Data val id  

 V =  Data invalid  

Actual  heading reading sensor 2,  degrees 

Deviation  sensor 1 ,  degrees E/W 1 )  2)  

Sensor 1  Type  T =  True 

 M  =  Magnetic 

Status heading sensor 1 :  A =  Data val id  

 V =  Data invalid  

Actual  heading  reading sensor 1 ,  degrees 

Warning flag:   A =  difference within  set l imit 

 V =  difference exceeds set l imit 

Actual  heading  sensor d ifference,  degrees 

Set d ifference by HMS,  degrees 

Heading sensor 2,  ID 

Heading sensor 1 ,  ID 
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3)  To  obta i n  true  head i ng :   add  Easterl y vari ati on  (E)  to  magneti c  head ing ;  

 subtract  Westerl y vari ati on  (W)  from  magneti c  head i ng .  

8.3.51  HMS – Heading  moni tor set 

Set head ing  mon i tor:  two  head ing  sources  may be  selected  and  the  permi tted  maximum  
d i fference  may then  be  set.  

 

Comments :  

1 )  Maximum  d i fference  between  both  sensors  wh i ch  i s  accepted .  

8.3.52  HRM  – heel  ang le,  rol l  period  and  rol l  ampl i tude  measurement device  

Th is  sen tence  i s  used  to  provide  the  actual  heel  ang le,  ro l l  period  and  rol l  ampl i tude  of an  
e lectron ic i ncl i nometer to  VDRs  and  other systems.  Update  rate  for th i s  message  shou ld  be  
at  l east 5  Hz.  

Th is  sentence  optional ly provides  rol l  peak hold  values  and  thei r reset time  as  wel l .  Rol l  peak 
hold  value  i s  the  value  i nd icated  by fri ction  poin ters  of conventional  pendu lum  i ncl i nometers.  

I n  add i tion  to  the  requ i rements  of the  IMO performance  standard  of e lectron ic i ncl i nometers,  
ro l l  peak hold  values  may a lso  be  i nd icated  on  the  d isplays  of an  e lectron ic i ncl i nometer.  Rol l  
peak hold  value  i s  the  maximum  absolu te  value  of rol l  ampl i tude  of port s i de  and  starboard  
s i de  from  the  l ast reset time  of peak hold  value.  The  rol l  peak hold  values  are  i nd icated  as  
the  value  of the  fri ction  poin ters  of pendu lum  incl inometers  and  used  for decis ion  making  i n  
case  of sa i l i ng  under a  severe  weather cond i tion .  The  optional  va lues  are  provided  for 
i nd icating  i n formation  on  rol l  peak hold  values  on  ded icated  d i splays  or the  other d isplays  of 
i n tegrated  bridge  systems.  

Comments:  

1 )  Actua l  heel  ang l e ,  momentary ang l e  of ro l l  referenced  to  a  l eve l l ed  sh i p  to  port  or s tarboard  s i de,  (pos i ti ve  
va l ue  s tarboard ,  negati ve  va l ue  port) .  

2 )  Rol l  peri od ,  t ime  between  success i ve  maximum  va l ues  of hee l  ang l e  to  port  over s tarboard  and  back to  port  (or 
the  other way round ) .  

3 )  Rol l  ampl i tu de  of port  s i de  as  pos i ti ve  va l ue,  maximum  va l ue  of heel  ang le  to  port  s i de  of the  l a test  moti on .  

4 )  Rol l  ampl i tu de  of s tarboard  s i de,  maximum  va l ue  of heel  ang l e  to  s tarboard  s i de  of the  l a test  moti on .  

5)  S tatus ,  A=data  va l i d ,  V=data  i nva l i d  

6)  Rol l  peak hol d  va l ue  of port  s i de,  maximum  va l ue  of heel  ang l e  to  port  s i de  of the  moti ons  measu red  from  the  
l ast  reset  wi th  a  m i n imum  resol u ti on  of 1  degree.  Th i s  sha l l  be  a  nu l l  fi e l d  when  data  i s  not  ava i l ab le .  

$--HRM,x. x, x. x, x. x, x. x,A, x. x, x. x, hhmmss. ss, xx, xx*hh<CR><LF  >  

Rol l  peak hold  value,  port side,  degrees 6)  

Rol l  amplitude,  starboard  side,  degrees 4)  

Rol l  amplitude,  port side,  degrees 3)  

Status 5)  

Rol l  period,  seconds 2)  

Actual  heel  angle,  degrees 1 )  

Rol l  peak hold  value,  starboard  side,  degrees 7)  

Peak hold  value reset time 8)  

Peak hold  value reset day,  01  to 31  9)  

Peak hold  value reset month,  01  to 1 2 1 0)  

$--HMS,c--c,c--c,x.x*hh<CR> <LF> 

Heading sensor 2,  ID 

Heading sensor 1 ,  ID 

Maximum difference,  degrees 1 )  
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7)  Rol l  peak ho l d  va l ue  of s tarboard  s i de ,  maximum  va l ue  of hee l  ang l e  to  s tarboard  s i de  of the  moti ons  
measured  from  the  l ast  reset  wi th  a  m in imum  resol u ti on  of 1  degree.  Th i s  sha l l  be  a  n u l l  fi e l d  when  data  i s  n ot  
ava i l ab l e .  

8 )  Peak hol d  va l ue  reset  t ime,  t ime  when  the  peak ho l d  va l ues  are  reset,  UTC  hou r,  m i nu te  and  second .  Decimal  
po i n t  and  fracti ons  of the  seconds  sha l l  not  be  u sed .  Th i s  sha l l  be  a  nu l l  fi e l d  when  data  i s  n ot  ava i l ab l e .  

9 )  Peak ho l d  va l ue  reset  day,  d ay when  the  peak hol d  va l ues  are  reset,  UTC  day.  Th i s  sha l l  be  a  nu l l  fi e l d  when  
data  i s  n ot  ava i l ab l e .  

1 0)  Peak hol d  va l ue  reset  mon th ,  mon th  when  the  peak hol d  va l ues  are  reset,  UTC  mon th .  Th i s  sha l l  be  a  n u l l  fi e l d  
when  data  i s  not  ava i l ab l e .  

8.3.53  HSC  – Heading  steering  command  

Commanded  head ing  to  steer vessel .  Th is  i s  a  command  sen tence  and  may be  used  to  
provide  i npu t to  a  head ing  control ler or to  report the  head ing  that has  been  commanded .  

The  HTC and  HTD  sen tences  are  preferred  for new appl ications,  rather than  the  HSC 
sen tence.  

 

Commen ts :  

1 )  Th i s  fi e l d  i s  u sed  to  i nd i cate  a  sen tence  that  i s  a  s tatus  report  of cu rren t  setti ngs  or a  con fi gu rati on  command  
chang i ng  setti ngs .  Th i s  fi e l d  shou l d  not  be  nu l l .  

R  =  Sen tence  i s  a  s tatus  report  of cu rren t  setti ngs  (use  for a  rep l y to  a  q uery).  

C  =  Sen tence  i s  a  con fi gu rati on  command  to  change  setti ngs .  A sen tence  wi thou t  “C”  i s  not  a  command .  

8.3.54 HSS  – Hu l l  stress  survei l lance  systems  

Th is  sen tence  i nd icates  the  hu l l  s tress  su rvei l l ance  system  measurement data.  

 

Commen ts :  

1 ) Th i s  fi e l d  shou l d  not  be  a  nu l l  fi e l d .  

8.3.55  HTC  – Heading/track control  command;  HTD  – Heading  /track control  data  

HTC i s  a  command  sen tence.  Provides  i npu t to  (HTC)  a  head ing  con trol l er to  set va lues,  
modes  and  references;  or provides  ou tpu t from  (HTD)  a  head ing  control ler wi th  i n formation  
abou t values,  modes  and  references  i n  use.  

 

$--HSC,x. x,T, x. x,M , a*hh<CR><LF>  

Commanded  heading,  degrees true 

Sentence status flag  1 )  

Commanded  heading,  degrees magnetic 

$--HSS,c--c,x.x,A*hh<CR><LF> 

Measurement value 

Measurement point ID 

Data status (A = data val id,  V =  data invalid) 1 )  
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Comments :  

1 )  Overri de  provi des  d i rect  con trol  of the  steeri ng  gear.  I n  the  con text  of th i s  sen tence,  overri de  means  a  
temporary i n terrupti on  of the  se l ected  s teeri ng  mode.  I n  th i s  peri od ,  s teeri ng  i s  performed  by specia l  d evi ces.  
As  l ong  as  fi e l d  "overri de"  i s  set  to  "A" ,  both  fi e l d s  "se l ected  s teeri ng  mode"  and  "  tu rn  mode"  shou l d  be  
i g nored  by the  head i ng /track con trol l er and  i ts  compu ti ng  parts  shou l d  operate  as  i f manual  s teeri ng  was  
se l ected .  

2 )  Al l  s teeri ng  modes  represen t  s teeri ng  as  se l ected  by a  s teeri ng  se l ector swi tch  or by a  preced i ng  
HTC  sen tence.  Pri ori ty l eve l s  of these  i npu ts  and  u sage/acceptance  of re l ated  fi e l ds  are  to  be  d efi ned  and  
documen ted  by the  manu factu rer.  

Se l ected  s teeri ng  modes  may be  the  fo l l owing .  

M  =  Manual  s teeri ng .  The  mai n  s teeri ng  system  i s  i n  u se.  

S  =  S tand -a l one  (head i ng  con tro l ) .  The  system  works  as  a  s tand -a l one  head i ng  con tro l l er.  F i e l d  ”commanded  
head i ng  to  s teer”  i s  not  accepted  as  an  i npu t.  

H  =  Head i ng  con trol .  I npu t  of commanded  head i ng  to  s teer i s  from  an  external  devi ce  and  the  system  works  
as  a  remote l y con tro l l ed  head i ng  con trol l er.  F i e l d  "commanded  head ing  to  s teer"  i s  accepted  as  an  i npu t.  

T  =  Track con trol .  The  system  works  as  a  track con tro l l er by correcti ng  a  cou rse  rece i ved  i n  fi e l d  
“commanded  track” .  Correcti ons  are  made  based  on  add i ti ona l l y recei ved  track errors  (e . g .  from  sen tence  
XTE,  APB,  e tc. ) .  

R  =  Rudder con trol .  I n pu t  of commanded  rudder ang l e  and  d i recti on  from  an  external  devi ce.  The  system  
accepts  va l ues  g i ven  i n  fi e l d s  “commanded  rudder ang le”  and  “commanded  rudder d i recti on ”  and  con trol s  
the  s teeri ng  by the  same  e l ectron i c  means  as  u sed  i n  modes  S ,  H  or T.  

3 )  Tu rn  mode  defi nes  how the  sh i p  changes  head i ng  when  i n  s teeri ng  modes  S ,  H  or T  accord i ng  to  the  se l ected  
tu rn  mode  va l ues  g i ven  i n  fi e l ds  “commanded  rad i us  of tu rn ”  or “commanded  rate  of tu rn ” .  Wi th  tu rn  mode  set 
to  “N ” ,  tu rns  are  not  con trol l ed  bu t  depend  upon  the  sh i p ’ s  manoeuverabi l i ty and  appl i ed  rudder ang l es  on l y.  

4 )  Commanded  track represen ts  the  cou rse  l i ne  ( l eg )  between  two  waypoi n ts .  I t  may be  a l tered  dynam ical l y i n  a  
track-con trol l ed  tu rn  a l ong  a  pre-p l anned  rad i us .  

5 )  Off-track s tatus  can  be  generated  i f the  se l ected  s teeri ng  mode  i s  “T” .  

6 )  Data  i n  these  fi e l d s  shou l d  be  re l ated  to  the  head i ng  reference  i n  u se.  

7 )  Th i s  fi e l d  i s  u sed  to  i n d i cate  a  sen tence  that  i s  a  s tatus  report  of cu rren t  setti ngs  or a  con fi gu rati on  command  
chang i ng  setti ngs .  Th i s  fi e l d  shou l d  not  be  nu l l .  

$--HTC,A, x. x, a, a, a, x. x, x. x, x. x, x. x, x. x, x. x, x. x, a, a*hh<CR><LF>  
$--HTD,A,x. x, a, a, a, x. x, x. x, x. x, x. x, x. x, x. x, x. x, a,A,  A,  A, x. x*hh<CR><LF>  

Sentence status 7)  

Off-heading status  

Off-track status 5) 
Vessel  heading,  degrees  

Rudder status  

Heading  reference in  use,  T/M  

Commanded track 4)  6)  degrees  

Commanded  off-track l imit 5)  n .miles (unsigned)  

Commanded heading-to-steer 6),  degrees  

Commanded  rate of turn  for heading changes,  °/min  

A = within  l imits  

V =  l imit reached 
 or exceeded  

Commanded radius of turn  for heading changes,  n.miles  

Commanded off-heading  l imit,  degrees (unsigned)  

Commanded rudder l imit,  degrees (unsigned)  

Turn  mode 3)  R =  radius control led  

 T =  turn  rate control led  

 N  =  turn  is not control led  

Selected  steering  mode 2) 

Commanded rudder d irection,  L/R = port/starboard  

Commanded rudder angle,  degrees  

Override 1 ),     A =  in  use,  V =  not in  use  
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R =  Sen tence  i s  a  s tatus  report  of cu rren t  setti ngs  (use  for a  rep l y to  a  q uery) .  

C  =  Sen tence  i s  a  con fi gu rati on  command  to  change  setti ngs .  A sen tence  wi thou t  “C”  i s  not  a  command .  

8.3.56  LR1  – AIS  long-range  reply sentence  1  

The  LR1  sen tence  i den ti fi es  the  destination  for the  reply and  contains  the  i n formation  i tems  
requested  by the  “A”  function  i den ti fi cation  character (see  the  LRF  sen tence).  

 
Comments:  

1 )  The  th ree  fi e l ds ,  sequence  number,  MMSI  of responder and  MMSI  of requestor are  a lways  provi ded .  

2 )  The  sequence  number shou l d  be  the  same  number as  the  sequence  number of the  LRI  and  LRF  sen tences  that  
i n i ti ated  th i s  rep l y.  

3 )  The  characters  that  can  be  u sed  are  l i s ted  i n  the  I TU -R M . 1 371 ,  6 -b i t  ASCI I .  Some  of the  acceptabl e  
characters  i n  th i s  6-b i t  ASCI I  tab l e  are  the  reserved  characters  wi th i n  th i s  s tandard  I EC  61 1 62-1 ,  Tabl e  1 .  
These  characters  shou l d  be  represen ted  us i ng  the  “^”  method  (see  7 . 1 . 4) .  The  i nd i vi d ual  i n formati on  i tems  
shou l d  be  a  nu l l  fi e l d  i f any of the  fo l l owing  th ree  cond i ti ons  exi st:  

–  the  i n formati on  i tem  was  not  requested ;  

– the  i n formati on  i tem  was  requested  bu t  i s  n ot  ava i l ab l e ;  

–  the  i n formati on  i tem  was  requested  bu t  i s  n ot  be i ng  provi ded .  

8.3.57  LR2  – AIS  long-range  reply sentence  2  

The  LR2-sentence  contains  the  i n formation  i tems  requested  by the  “B,  C,  E  and  F”  function  
i den ti fi cation  characters  (see  the  LRF  sen tence).  

 
Comments:  

1 )  The  two  fi e l d s,  sequence  number and  MMSI  of responder,  are  a lways  provided .  

2 )  The  sequence  number shou l d  be  the  same  as  the  sequence  number of the  LRI  and  LRF  sen tences  that  
i n i ti ated  th i s  rep l y.  

3 )  Th i s  fi e l d  shou l d  be  nu l l  i f any of the  fo l l owing  th ree  cond i ti ons  exi st:  

–  the  i n formati on  i tem  was  not  requested ;  

– the  i n formati on  i tem  was  requested  bu t  i s  not  ava i l ab l e ;  

–  the  i n formati on  i tem  was  requested  bu t  i s  not  be i ng  provi ded .  

$--LR2, x, xxxxxxxxx, xxxxxxxx, hhmmss. ss, l l l l . l l , a , yyyyy. yy, a, x. x,T, x. x,N *hh<CR><LF>  

Latitude – N/S
 3)  

Longitude,  E/W 3)  

Course over ground,  degrees,  true 3)  

Speed over ground,  knots 3)  

UTC time of position  3)  

Date:  ddmmyyyy,  8 digits 

MMSI  of responder 1 )  

Sequence number
 1 )  2 )  

$ --LR1 , x, xxxxxxxxx, xxxxxxxxx, c--c, c--c, xxxxxxxxx*hh<CR><LF>  

Call  sign,  1  to 7 characters 3)  

Ship’s name,  1  to 20 characters 3)  

IMO number,  9-digit number 3)  

MMSI  of requestor (reply destination) 1 )  

MMSI  of responder 1 )  

Sequence number 1 )  2)  
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8.3.58  LR3  – AIS  long-range  reply sentence  3  

The  LR3  sentence  contains  the  i n formation  i tems  requested  by the  “ I ,  O,  P,  U  and  W”  
function  i den ti fi cation  character (see  the  LRF  sen tence).  

 
Comments:  

1 )  The  two  fi e l d s,  sequence  number and  MMSI  of responder are  a lways  provi ded .  

2 )  The  sequence  number shou l d  be  the  same  as  the  sequence  number of the  LRI  and  LRF  sen tences  that  
i n i ti ated  th i s  rep l y.  

3 )  Th i s  fi e l d  shou l d  be  nu l l  i f any of the  fo l l owing  th ree  cond i ti ons  exi st:  

–  the  i n formati on  i tem  was  not  requested ;  

– the  i n formati on  i tem  was  requested  bu t  i s  not  ava i l ab l e ;  

–  the  i n formati on  i tem  was  requested  bu t  i s  not  be i ng  provi ded .  

4 )  Cu rren t  number of persons  on -board ,  i n cl u d i ng  crew members:  0  to  8  1 91 ,  

0  =  defau l t  (not  ava i l ab le) ,  8  1 91  =  8  1 91  or more  peopl e .  

5)  The  characters  that  can  be  u sed  are  l i s ted  i n  the  I TU -R M . 1 371 ,  6 -b i t  ASCI I .  Some  of the  acceptabl e  
characters  i n  th i s  6-b i t  ASCI I  tab l e  are  the  reserved  characters  wi th i n  th i s  standard ,  Tabl e  1 .  These  characters  
shou l d  be  represen ted  u s i ng  the  “^”  method  (see  7 . 1 . 4) .  

6 )  See  I TU -R M . 1 371 ,  parameter “ type  of sh i p  and  cargo  type”  for the  range  of va l i d  va l ues  for th i s  fi e l d .  

8.3.59  LRF  – AIS  long-range  function  

Th is  sen tence  i s  used  i n  both  l ong-range  i n terrogation  requests  and  l ong-range  i n terrogation  
repl ies.  The  LRF-sentence  i s  the  second  sen tence  of the  l ong-range  i n terrogation  request 
pai r,  LRI  and  LRF  (see  the  LRI -sentence).  

The  LRF-sentence  i s  a l so  the  fi rst sentence  of the  l ong-range  i n terrogation  reply.  The  
m in imum  reply consists  of a  LRF-sentence  fol l owed  by a  LR1 -sen tence.  The  LR2-sentence  
and /or the  LR3-sentence  fol l ow the  LR1 -sentence  i f i n formation  provided  i n  these  sen tences  
was  requested  by the  i n terrogation .  When  the  AIS  un i t  creates  the  LRF-sentence  for the  l ong-
range  i n terrogation  reply,  fi e lds  1 ,  2 ,  3  and  4  shou ld  remain  as  received  i n  the  l ong-range  
i n terrogation  request;  and  fi e ld  5  (function  reply status)  and  the  new checksum  are  added  to  
the  LRF  reply sen tence.  

$--LR3, x, xxxxxxxxx, c--c, xxxxxx, hhmmss. ss, x. x, x. x, x. x, x. x, x. x, x. x*hh<CR><LF>  

Ship/cargo 3) 6)  

Ship length  3)  

Ship type 3) 6)  

Draught
 3)  

ETA time
 3)  

ETA date:  ddmmyy
 3)  

Voyage destination,  1  to 20 chars
 3)  5)  

Persons,  0 to 81 91  3) 4)  

MMSI  of responder
 1 )  

Sequence number
 1 )  2 )  

Ship breadth  3)  
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Comments:  

1 )  Th i s  i s  u sed  to  b i nd  the  con ten ts  of the  LRI  and  LRF  sen tences  together.  The  LRF  sen tence  shou l d  
immed iate l y fo l l ow the  LRI  sen tence  and  u se  the  same  sequence  number.  The  requestor process  shou l d  
i ncremen t the  sequence  number each  t ime  a  LRI /LRF  pa i r i s  created .  After 9  i s  u sed  the  process  shou l d  beg i n  
aga i n  from  0 .  The  l ong -range  i n terrogati on  i s  not  va l i d  i f the  LRI  and  LRF  sequence  numbers  are  d i fferen t.  

2 )  The  functi on  request  fi e l d  u ses  a l phabeti c  characters ,  based  upon  IMO  Resol u ti on  A. 851 (20),  to  request  
speci fi c  i n formati on  i tems.  Speci fi c  i n formati on  i tems  are  requested  by i ncl ud i ng  the i r functi on  i d en ti fi cati on  
character i n  th i s  s tri ng  of characters .  The  order i n  wh i ch  the  characters  appear i n  the  s tri ng  i s  not  importan t.  Al l  
characters  are  upper-case.  I n formati on  i tems  wi l l  n ot  be  provi ded  i f they are  not  speci fi ca l l y requested  –  even  i f 
ava i l ab l e  to  the  AI S  u n i t.  The  IMO  Resol u ti on  defi nes  the  u se  of a l l  characters  from  A to  Z,  bu t  not  a l l  d efi ned  
i n formati on  i s  ava i l ab l e  to  the  AI S  un i t.  The  fo l l owing  i s  a  l i s t  of the  functi on  i den ti fi cati on  characters ,  wi th  the  
i n formati on  they request:  

A =  Sh i p ’ s :  name,  ca l l  s i gn ,  and  IMO  number;  

B  =  Date  and  t ime  of message  composi ti on ;  

C  =  Pos i ti on ;  

E  =  Course  over g round ;  

F  =  Speed  over g round ;  

I   =  Desti nati on  and  Estimated  Time  of Arri va l  (ETA);  

O  =  Draugh t;  

P  =  Sh i p/cargo;  

U  =  Sh i p ’ s :  l eng th ,  bread th ,  type ;  

W =  Persons  on  board .  

3 )  The  functi on  repl y status  fi e l d  provi des  the  s tatus  characters  for the  “functi on  request”  i n formati on .  When  the  
l ong -range  i n terrogati on  request  i s  ori g i nated ,  the  “ functi on  repl y s tatus”  fi e l d  shou l d  be  nu l l .  The  “ functi on  
repl y s tatus”  characters  are  organ i sed  i n  the  same  order as  the  correspond i ng  fu ncti on  i den ti fi cati on  characters  
i n  the  “functi on  request”  fi e l d .  The  fo l l owing  i s  a  l i s t  of the  “ functi on  rep l y s tatus”  characters  wi th  the  s tatus  
they represen t:  

2  =  i n formati on  avai l ab l e  and  provi ded  i n  the  fo l l owing  LR1 ,  LR2  or LR3  sen tence,  

3  =  i n formati on  not  ava i l ab l e  from  AIS  un i t,  

4  =  i n formati on  i s  ava i l ab le  bu t  not  provi ded  ( i . e .  restri cted  access  determ ined  by the  sh i p ’ s  master) .  

8.3.60  LRI  – AIS  long-range  in terrogation  

The  l ong-range  i n terrogation  of the  AIS  un i t  i s  accompl ished  th rough  the  use  of two  
sen tences.  The  pai r of i n terrogation  sen tence  formatters,  a  LRI  sen tence  fol l owed  by a  LRF  
sen tence,  provides  the  i n formation  needed  by a  un iversal  AIS  un i t  to  determine  i f i t  shou ld  
construct and  provide  the  reply sen tences  (LRF,  LR1 ,  LR2,  and  LR3).  The  LRI  sentence  
con tains  the  i n formation  that the  AIS  un i t  needs  i n  order to  determine  i f the  reply sen tences  
need  to  be  constructed .  The  LRF  sentence  i den ti fi es  the  i n formation  that needs  to  be  i n  those  
reply sen tences.  

$--LRF,x, xxxxxxxxx, c—c,c—c,c—c*hh<CR><LF>  

Function  reply status 3)  

Function  request,  1  to 26 characters
 2)  

Name of requestor,  1  to 20 character 

MMSI  of requestor 

Sequence number,  0 to 9
 1 )  
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Comments :  

1 )  Th i s  i s  u sed  to  b i nd  the  con ten ts  of the  LRI  and  LRF  sen tences  together.  The  LRF  sen tence  shou l d  
immed iate l y fo l l ow the  LRI  sen tence  and  u se  the  same  sequence  number.  The  requestor process  shou l d  
i ncremen t the  sequence  number each  time  a  LRI /LRF  pa i r i s  created .  The  sequenci ng  process  shou l d  
con ti nuous l y i ncremen t.  After 9  i s  u sed  the  process  shou l d  beg i n  aga i n  from  0 .  The  l ong -range  i n terrogati on  i s  
not  va l i d  i f the  LRI  and  LRF  sequence  numbers  are  d i fferen t.  

2 )  The  con trol  fl ag  i s  a  s i ng l e  character that  q ua l i fi es  the  request  for i n formati on .  The  con tro l  fl ag  affects  AI S  
un i t’ s  rep l y l og i c.  The  con trol  fl ag  cannot  be  a  nu l l  fi e l d .  When  the  con tro l  fl ag  i s  “0 ” ,  the  l og i c  i s  normal .  Under 
“normal ”  operati on ,  the  AI S  u n i t  responds  i f e i ther:  

–  the  AI S  u n i t  i s  wi th i n  the  geograph i c  rectang l e  provi ded ,  and  

– the  AI S  u n i t  has  not  responded  to  the  requesti ng  MMSI  i n  the  l ast  24  hou rs ,  and  

– the  MMSI  “desti nati on ”  fi e l d  i s  n u l l .  

or 

– The  AI S  un i t ’ s  MMSI  appears  i n  the  MMSI  “desti nati on ”  fi e l d  i n  the  LRI  sen tence.  

When  the  con trol  fl ag  i s  “ 1 ” ,  the  AI S  un i t  responds  i f:  

–  the  AI S  u n i t  i s  wi th i n  the  geograph i c  rectang l e  provi ded .  

3 )  Th i s  i s  the  n i ne  d i g i t  n umber that  u n i quel y i den ti fi es  the  speci fi c  AI S  un i t  that  shou l d  respond .  Th i s  fi e l d  shou l d  
be  n u l l  when  the  i n terrogati on  i s  for a  geograph ic  reg i on .  When  add ressi ng  a  speci fi c  AI S  un i t,  i t  i s  n ot  
necessary to  provi de  the  geograph ic  co-ord i nates  of the  reg ion .  

4 )  The  geog raph i c  reg i on  be i ng  i n terrogated  i s  a  rectang l e  defi ned  by the  l a ti tude  and  l ong i tude  of the  north -east  
and  sou th -west  corners.  These  shou l d  be  nu l l  fi e l ds  when  i n terrogati ng  a  speci fi c  AI S  un i t  (see  Commen t 2 ) .  

8.3.61  MOB – Man  over board  noti fication  

Th is  sen tence  provides  noti fi cation  from  a  MOB mon i toring  system.  

The  “MMSI  of vessel ”  fi e ld  i s  an  optional  fie l d  that may be  preconfigured  wi th in  the  MOB 
device  to  i nd icate  the  sh ip  of orig in .  The  i ncluded  posi tion  i n formation  may be  that of the  
vessel  or the  MOB  device  i tsel f as  i denti fied  i n  fi e ld  4 ,  “MOB  posi tion  source” .  Add i tional  
i n formation  may i nclude  the  cu rren t state  of the  MOB device,  time  of acti vation ,  and  MOB 
device  battery status.  Th is  sentence  may be  used  to  set a  MOB  waypoin t,  or to  i n i ti ate  an  
a lert  process.  

Th is  sentence  may be  queried .  I f query support i s  provided ,  devices  that generate  th is  
sen tence  shal l  respond  wi th  a  MOB  sen tence  for each  known  MOB emi tter I D ,  such  that a  
s ing le  query may resu l t  i n  mu l tip le  MOB  sen tence  responses.  

$--LRI , x, a, xxxxxxxxx, xxxxxxxxx, l l l l . l l , a , yyyyy. yy, a, l l l l . l l , a , yyyyy.yy, a*hh<CR><LF>  

Longitude – E/W (north-east co-ordinate)
 4)  

Latitude – N/S (south-west co-ordinate) 4)  

Longitude – E/W (south-west co-ordinate) 4)  

Latitude – N/S (north-east co-ordinate)  4)  

MMSI  of destination
 3)  

MMSI  of requestor 

Control  flag  2 )  

Sequence number,  0 to 9
 1 )  
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Commen ts :  

1 )  The  MOB  em i tter I D  i s  a  5 -d i g i t  fi xed  l eng th  fi e l d  of hexadecimal  characters .  Th i s  provi des  a  u n i que  i den ti fi er 
for each  MOB  em i tter.  Va l ues  that  do  not  requ i re  fi ve  hexadecimal  n umbers  shou l d  be  preceded  by “0”  zeros,  
i . e .  “FF”  shou l d  be  represen ted  as  “000FF” .  I f the  em i tter I D  i s  not  known  th i s  fi e l d  can  be  n u l l .  

2 )  The  MOB  status  fi e l d  provi des  i n formati on  wh i ch  can  be  u sed  to  eva l uate  the  cu rren t  s tate  of the  MOB.  

A =  MOB  Acti vated  

T  =  Test  mode  

M  =  Manual  Bu tton  

V  =  MOB  Not  i n  U se  

E  =  Error 

3)  The  UTC of MOB  acti vati on  provi des  the  time  (hhmmss)  of the  i n i t i a l  MOB  devi ce  acti vati on .  The  decimal  po i n t  
and  associated  decimal -fracti on  of seconds  sha l l  not  be  u sed .  

4 )  MOB  Pos i ti on  Source  i den ti fi es  the  sou rce  of the  pos i ti on  i n formati on  reported  by th i s  sen tence.  

0  =  MOB  pos i ti on  estimated  by the  vessel  

1  =  MOB  pos i ti on  reported  by MOB  em i tter 

2 -5  =  Reserved  

6  =  Error 

5)  The  re l ati ve  number of d ays  s i nce  the  acti vati on  of the  MOB  system.  

6)  The  UTC time  of pos i ti on  provides  the  time  (hhmmss)  of the  posi ti on  i n formati on .  The  decimal  po i n t  and  
associated  decimal -fracti on  of seconds  sha l l  n ot  be  u sed .  

7 )  The  l ati tude  and  l ong i tude  pos i ti on  fi e l ds  are  l im i ted  to  a  maximum  of 3  d ecimal  d i g i ts  of m i nu tes .  Th i s  provides  
a  pos i ti on  reso l u ti on  of approximate l y 2  metres.  

8 )  The  Course  over g round  fi e l d  i s  an  i n teger fi e l d  wi th  no  decimal  po i n t  or d ecimal  d i g i ts  i n  u n i ts  of deg rees.  

9)  The  Speed  over g round  fi e l d  i s  an  i n teger fi e l d  wi th  no  d ecimal  po i n t  or decimal  d i g i ts  i n  u n i ts  of knots .  

1 0)  The  MMSI  number of the  sh i p  of ori g i n  may be  set  to  nu l l  i f u nknown .  

1 1 )  The  Battery s tatus  fi e l d  i nd i cates  the  s tatus  of the  MOB’s  i n ternal  power sou rce.  Th i s  fi e l d  may be  nu l l  i f the  
MOB  i s  u nab l e  to  report  the  battery s tatus .  The  va l i d  s tates  area :  

0  =  Good  

1  =  Low 

2–5  =  Reserved  

6  =  Error 

$--MOB,hhhhh,a,hhmmss.ss,x,x,hhmmss.ss, l l l l . l l ,a,yyyyy.yy,a,x.x,x.x,xxxxxxxxx,x*hh<CR><LF> 

Longitude,  E/W
 7)  

Course over ground,  degrees true 8)  

Speed  over ground 9)  

Latitude,  N/S
 7)  

UTC of position
 6)  

Days since activation  5 )  

MOB position  source  4 )  

UTC of MOB activation
 3)  

MOB status
 2)  

MOB emitter ID 1 )  

MMSI  of vessel  1 0)  

Battery status 1 1 )  
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8.3.62  MSK – MSK receiver in terface  

Th is  i s  a  command  sen tence.  Th is  sen tence  i s  used  to  set the  con trols  of a  rad iobeacon  MSK 
receiver (beacon  receiver)  or to  report the  status  of an  MSK receiver’s  controls  i n  response  to  
a  query sen tence.  

 

Comments:  

1 )  When  s tatus  d ata  i s  not  to  be  transm i tted  th i s  fi e l d  shou l d  be  nu l l .  

2 )  I f au to  i s  speci fi ed ,  the  previ ous  fi e l d  i s  i gnored .  

3 )  Set equal  to  " 1 "  or n u l l  for s i ng l e  channe l  recei vers.  

4 )  Th i s  fi e l d  i s  u sed  to  i nd i cate  a  sen tence  that  i s  a  s tatus  report  of cu rren t  setti ngs  or a  con fi gu rati on  command  
chang i ng  setti ngs .  Th i s  fi e l d  shou l d  not  be  nu l l .  

R  =  Sen tence  i s  a  s tatus  report  of cu rren t  setti ngs  (use  for a  rep l y to  a  q uery) .  

C  =  Sen tence  i s  a  con fi gu rati on  command  to  change  setti ngs .  A sen tence  wi thou t  “C”  i s  not  a  command .  

8.3.63  MSS – MSK receiver s ignal  status  

Signal -to-noise  ratio,  s i gnal  strength ,  frequency and  b i t  rate  from  a  MSK beacon  receiver.  

Comments:  

1 )  Set  equal  to  " 1 "  or nu l l  for s i ng l e  channel  recei vers .  

I n  add i tion  the  beacon  receiver shal l  respond  to  queries  using  the  standard  query request 
(Q).  See  9 . 1 . 7  for examples.  

8.3.64 MTW – Water temperature  

 

8.3.65  MWD – Wind  d i rection  and  speed  

The  d i rection  from  wh ich  the  wind  b lows  across  the  earth ’s  su rface,  wi th  respect to  north ,  and  
the  speed  of the  wind .  

$--MSS,x. x, x. x, x. x, x. x, x*hh<CR><LF>  

Channel  number
 1 )  

Beacon bit rate (25,  50,  1 00,  200) bit/s 

Beacon frequency,  283,5 kHz to 325,0 kHz 

Signal-to-noise ratio (SNR),  dB 

Signal  strength  (SS),  dB/1  µV/m 

$--MTW,  x. x,  C*hh<CR><LF>  

Temperature,  degrees C 

$--MSK,x. x, a, x. x, a, x. x, x, a*hh<CR><LF>  

Sentence status Flag
 4)  

Channel  number
 3)  

Interval  for sending $  MSS (status) in  seconds
 1 )  

Auto/manual  bit rate A/M  2 )  

Beacon bit rate (25,  50,  1 00,  200),  bit/s 

Auto/manual  frequency,  A/M  2)  

Beacon frequency (283,5 – 325,0 kHz) 
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8 .3.66  MWV – Wind  speed  and  ang le  

When  the  reference  fi e ld  i s  set to  R (Relative),  data  i s  provided  g iving  the  wind  ang le  i n  
relation  to  the  vessel 's  bow/centrel i ne  and  the  wind  speed ,  both  re lative  to  the  (moving)  
vessel .  Also  cal led  apparen t wind ,  th is  i s  the  wind  speed  as  fe l t  when  stand ing  on  the  
(moving)  sh ip.  

When  the  reference  fi e ld  i s  set to  T  ( theoretical /calcu lated  wind ),  data  i s  provided  g iving  the  
wind  ang le  i n  re lation  to  the  vessel 's  bow/centrel i ne  and  the  wind  speed  as  i f the  vessel  was  
stationary.  On  a  moving  sh ip,  these  data  can  be  calcu lated  by combin ing  the  measured  
re lati ve  wind  wi th  the  vessel 's  own  speed .  

Example  1 :  I f the  vessel  i s  head ing  west at 7  knots  and  the  wind  i s  from  the  east at 1 0  knots  
the  re lative  wind  i s  3  knots  at  1 80° .  I n  th is  same  example  the  theoretical  wind  i s  1 0  knots  at  
1 80°  ( i f the  boat sudden ly stops  the  wind  wi l l  be  at the  fu l l  1 0  knots  and  come  from  the  stern  
of the  vessel  1 80°  from  the  bow).  

Example  2 :  I f the  vessel  i s  head ing  west at 5  knots  and  the  wind  i s  from  the  sou theast at  
7 , 07  knots  the  re lative  wind  i s  5  knots  at  270° .  I n  th i s  same example  the  theoretical  wind  i s  
7 , 07  knots  at 225°  ( i f the  boat sudden ly stops  the  wind  wi l l  be  at the  fu l l  7 , 07  knots  and  come  
from  the  port-quarter of the  vessel  225°  from  the  bow).  

 

8.3.67  NAK – Negative  acknowledgement 

I n  general ,  the  NAK sentence  i s  used  when  a  reply to  a  query sen tence  cannot be  provided ,  
or when  a  command  sen tence  i s  not accepted .  The  NAK sen tence  reply shou ld  be  generated  
wi th in  1  s .  

Use  of NAK shou ld  be  speci fied  by the  equ ipment standard .  

Th is  sen tence  cannot be  queried .  

 

$--MWD,  x. x,T, x. x,M , x. x,N , x. x,M*hh<CR><LF>  

Wind  speed,  m/s 

Wind  speed,  knots 

Wind  direction,  0°  to 359°  magnetic 

Wind  direction,  0°  to 359°  true 

$--MWV,  x. x,  a ,  x. x,  a ,  A *hh<CR><LF>  

Status,  A =  data val id   V= data inval id  

Wind  speed units,   K =  km/h  
 M  =  m/s 
 N  =  knots 

Wind  speed 

Reference,  R =  relative,  T =  theoretical  

Wind  angle,  0°  to 359°  

$--NAK,cc, ccc, c--c, x. x, c--c*hh<CR><LF>  

Reason  code  for negative  acknowledgement 4)
 

Un ique  I denti fier 3)  

Affected  sen tence  formatter 2)  

Talker I den ti fier 1 )
 

Negative  acknowledgement’s  descriptive  text 5)  
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Comments:  

1 )  Ta l ker i den ti fi er from  the  sen tence  formatter that  caused  the  NAK generati on .  Th i s  fi e l d  shou l d  not  be  n u l l .  

2 )  Affected  sen tence  formatter i s  e i ther:  

–  the  “approved  sen tence  formatter of d ata”  be i ng  requested  i n  a  q uery that  cannot  be  processed  or 
accepted ,  or 

– the  sen tence  formatter of the  con trol  or con fi gu rati on  sen tence  that  cannot  be  processed  or accepted .  

Th i s  fi e l d  shou l d  not  be  nu l l .  

3 )  The  Un i que  I den ti fi er i s  u sed  for system  l evel  i den ti fi cati on  of a  d evi ce ,  1 5  characters  maximum.  Th i s  i s  the  
Un i que  I den ti fi er for the  devi ce  produci ng  the  NAK sen tence,  when  avai l ab l e .  

4)  Reason  codes:  

0  =  Query functi onal i ty not  supported  

1  =  Sen tence  formatter not  supported  

2  =  Sen tence  formatter supported ,  bu t  not  enab l ed  

3  =  Sen tence  formatter supported  and  enabl ed ,  bu t  temporari l y u navai l ab l e  (e . g .  data  fi e l d  probl em ,  un i t  
i n  i n i t i a l i ze  s tate ,  or i n  d i agnosti c  s tate ,  e tc. )  

4  =  Sen tence  formatter supported ,  bu t  q uery for th i s  sen tence  formatter i s  n ot  supported .  

5  =  Access  den i ed ,  for sen tence  formatter requested  

6  =  Sen tence  not  accepted  d ue  to  bad  checksum  

7  =  Sen tence  not  accepted  due  to  l i s tener process i ng  i ssue  

8  to  9 :  reserved  for fu tu re  u se  

1 0  =  Cannot  perform  the  requested  operati on .  

1 1  =  Cannot  fu l fi l  request  or command  because  of a  probl em  wi th  a  data  fi e l d  i n  the  sen tence.  

1 2  to  48 :  reserved  for fu tu re  u se  

49  =  other reason  as  descri bed  i n  data  fi e l d  5 .  

Va l ues  g reater than  50  may be  defi ned  by equ i pmen t s tandards.  

Th i s  fi e l d  shou l d  not  be  nu l l .  

5)  The  l eng th  of th i s  fi e l d  i s  constra i ned  by the  maximum  sen tence  l eng th .  Th i s  fi e l d  may be  nu l l .  

8.3.68  NRM  – NAVTEX receiver mask 

Th is  command  i s  used  to  man ipu late  the  configuration  masks  that con trol  wh ich  messages  
are  stored ,  prin ted  and  sen t to  the  I NS  port of the  NAVTEX receiver.  Th is  a  command  
sen tence.  

 

Comments :  

1 )  The  functi on  code  i s  u sed  to  fu rther i d en ti fy the  pu rpose  of the  sen tence.  The  mean i ng  of the  functi on  code  i s  
as  fo l l ows:  

0  – request  messages  for the  g i ven  mask;  

1  –  set/report  the  s torage  mask;  

2  – set/report  the  pri n ter mask;  

3  – set/report  the  I NS  mask;  

4  to  9  – reserved  for fu tu re  u se.  

2 )  The  frequency i n d i cator i d en ti fi es  the  frequency that  the  NAVTEX message  was  recei ved  on :  

1  =  490  kHz;  

2  =  51 8  kHz;  

$--NRM,x, x, hhhhhhhh , hhhhhhhh , a*hh<CR><LF>  

Message  type  mask 4)
 

Transmi tter coverage  area  mask 3)
 

Frequency table  i ndex,  1  to  9  2)
 

Function  code,  0  to  9  1 )
 

Sentence  status  flag  5)
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3  =  4  209, 5  kHz;  

4  th rough  9  are  reserved  for fu tu re  u se.  

3 )  The  transm i tter coverage  area  mask i s  defi ned  as  a  32  b i t  hex fi e l d  where  the  l east  s i gn i fi can t  b i t  represen ts  
transm i tter coverage  area  ‘A’ ,  the  next  b i t  i s  ‘B ’  and  so  on  u p  to  b i t  25  wh i ch  i s  ‘ Z’ .  B i ts  31  th rough  26  are  
reserved  for fu tu re  u se  and  shou l d  be  set  to  zero.  To  se l ect  a  transm i tter coverage  area  i ts  correspond i ng  b i t  
shou l d  be  set  to  one .  To  d esel ect  a  transm i tter coverage  area  i ts  correspond i ng  b i t  shou l d  be  set  to  zero.  

4 )  The  message  type  mask i s  defi ned  as  a  32  b i t  hex fi e l d  where  the  l east  s i gn i fi can t  b i t  represen ts  message  type  
‘A’ ,  the  next  b i t  i s  ‘B ’  and  so  on  up  to  b i t  25  wh i ch  i s  ‘ Z’ .  B i ts  31  th rough  26  are  reserved  for fu tu re  u se  and  
shou ld  be  set  to  zero.  To  se l ect  a  message  type  i ts  correspond i ng  b i t  shou l d  be  set  to  one .  To  desel ect  a  
message  type  i ts  correspond i ng  b i t  shou l d  be  set  to  zero.  

5 )  Th i s  fi e l d  i s  u sed  to  i nd i cate  a  sen tence  that  i s  a  s tatus  report  of cu rren t  setti ngs  or a  con fi gu rati on  command  
chang i ng  setti ngs.  Th i s  fi e l d  shou l d  not  be  nu l l .  

R  =  Sen tence  i s  a  s tatus  report  of cu rren t  setti ngs  (u se  for a  rep l y to  a  q uery) .  

C  =  Sen tence  i s  a  con fi gu rati on  command  to  change  setti ngs .  A sen tence  wi thou t  “C”  i s  not  a  command .  

When  another device  (for example  an  I NS)  wishes  to  set one  or more  of the  b i t  masks  i t  
sends  one  or more  NRM  sentences  to  the  NAVTEX receiver.  When  another device  wishes  to  
determine  the  cu rren t values  of the  b i t  masks  i t  sends  a  query sen tence  to  the  NAVTEX 
receiver as  fol lows:  

$--CRQ,NRM*hh<CR><LF>  

On  receiving  th i s  query,  the  NAVTEX receiver wi l l  respond  wi th  one  NRM  sen tence  for each  
mask type  and  frequency combination  that i t  supports.  For example,  a  NAVTEX receiver 
wh ich  supports  separate  storage,  prin ter and  I NS  masks  for each  of th ree  receiver 
frequencies  wi l l  retu rn  a  total  of n ine  NRM  sentences  i n  response  to  the  above  query.  

Example  usage:  

$ INNRM,2, 1 , 00001 E1 F,00000023,C*38  

Th is  example  speci fies  that message  i den ti fiers  ‘A’ ,  ‘B ’  and  ‘F ’ ,  received  from  transmi tter 
areas  ‘A’  to  ‘E ’  and  ‘ J ’  to  ‘M ’  on  490  kHz shou ld  be  sen t to  the  prin ter port when  they are  
received .  Note  that th is  command  sets  the  prin ter mask for fu tu re  use;  there  i s  no  immed iate  
ou tpu t generated  as  a  resu l t  of receiving  th i s  command .  

Example  usage:  

$ INNRM,0, 2 , 00001 E1 F,0FFFFFFF,R*5F  

Th is  example  requests  that a l l  cu rren tl y stored  messages  of a l l  message  types,  received  from  
transmi tter areas  ‘A’  to  ‘E ’  and  ‘ J ’  to  ‘M ’  on  51 8  kHz shou ld  be  immed iately retu rned  to  the  
requesting  device  as  a  series  of NRX sen tences.  Note  that th i s  command  does  not update  
any of the  stored  masks.  

8.3.69  NRX – NAVTEX received  message 

The  NRX sen tence  i s  used  to  transfer the  con ten ts  of a  received  NAVTEX message  from  the  
NAVTEX receiver to  another device.  As  the  l eng th  of a  s i ng le  NAVTEX message  may exceed  
the  number of characters  permi tted  i n  a  s i ng le  sen tence,  many NRX sentences  may be  
requ i red  to  transfer a  s ing le  NAVTEX message.  
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Comments:  

1 )  The  tota l  number of sen tences  requ i red  to  transfer the  NAVTEX message  from  the  NAVTEX rad i o  rece iver.  The  
fi rst  fi e l d  speci fi es  the  tota l  number of sen tences  used  for a  message,  m i n imum  va l ue  1 .  The  sen tence  number 
fi e l d  i den ti fi es  the  order of th i s  sen tence  i n  the  message,  m i n imum  va l ue  1 .  Al l  sen tences  con ta i n  the  same  
number of fi e l ds .  For effi ci ency,  i t  i s  recommended  that  n u l l  fi e l ds  be  u sed  i n  the  add i ti ona l  sen tences  where  
the  d ata  i s  u nchanged  from  the  fi rst  sen tence  ( th i s  appl i es  to  fi e l ds  4  th rough  1 2) .  

2 )  The  sequen ti a l  message  i den ti fi er provi des  a  u n i que  i den ti fi er for each  NAVTEX message  represen ted  by a  
g roup  of sen tences.  Though  the  message  code  (fi e l d  4 )  con ta i ns  a  NAVTEX message  seri a l  n umber,  there  are  
specia l  cases  when  the  message  seri a l  n umber i s  set  to  00  and  has  a  d i fferen t  mean i ng  or when  the  same  
message  code  can  occur more  than  once.  When  these  cond i ti ons  occur,  the  sequen ti a l  message  i den ti fi er can  
be  re l i ed  upon  to  un i quel y i den ti fy th i s  NAVTEX message  from  other NAVTEX messages  wi th  the  same  
message  code.  

3 )  The  NAVTEX message  code  con ta i ns  th ree  re l ated  en ti t i es .  The  fi rst  character i den ti fi es  the  transm i tter 
coverage  area  and  the  second  character i den ti fi es  the  type  of message.  Both  these  characters  are  as  d efi ned  
i n  Tabl e  I  o f Recommendati on  I TU -R M . 625-4 ,  combinati on  numbers  1  to  26 .  Transm i tter i den ti fi cati on  
characters  are  a l l ocated  by the  I MO  NAVTEX Co-ord i nati ng  Panel ;  these  characters  and  the  mean i ngs  of the  
message  type  characters  are  descri bed  i n  the  NAVTEX manual  ( I MO  publ i cati on  951 E).  The  remain i ng  two  
characters  are  restri cted  to  n umeral s  wi th  a  range  of 00  to  99  and  represen t  a  seri a l  n umber for each  type  of 
message.  The  va l ue  of 00  i s  a  specia l  case  and  not  cons i dered  a  seri a l  n umber.  See  I EC  61 097-6  for 
i n terpretati on  of specia l  case  va l ue  of 00 .  

4 )  The  frequency i n d i cator i d en ti fi es  the  frequency that  the  NAVTEX message  was  recei ved  on :  

0  =  not  recei ved  over a i r ( for example  test  messages) ;  

1  =  490  kHz;  

2  =  51 8  kHz  

3  =  4  209 , 5  kHz;  

4  th rough  9  are  reserved  for fu tu re  u se.  

5)  The  tota l  number of characters  i nd i cates  the  expected  s i ze  of the  message  body sen t  i n  th i s  sequence  of NRX 
sen tences.  I t  d oes  not  i ncl ude  the  add i ti ona l  overhead  for reserved  characters  found  i n  Tabl e  1 .  

6 )  S tatus  ‘A’  i s  u sed  for syn tacti ca l l y correct  message  recepti on .  S tatus  ‘V’  i s  u sed  for syn tacti ca l l y i ncorrect  
message  recepti on ,  for example  end  characters  NNNN  m i ss i ng .  

7 )  The  message  body may con ta i n  both  va l i d  characters,  see  Tabl e  2 ,  and  reserved  characters ,  see  Tabl e  1 .  
Reserved  characters  shou l d  be  represen ted  us i ng  the  “^”  method  (see  7 . 1 . 4) .  

The  example  be l ow shows  a  typ i ca l  message  recei ved  by the  NAVTEX recei ver d i s tri bu ted  wi th  the  NRX sen tence:  

<start  of example>  

ZCZC  I E69==================================  

I SSUED  ON  SATURDAY 06  JANUARY 2001 .  

I NSHORE  WATERS  FORECAST TO  1 2  M I LES  

$--NRX,xxx, xxx, xx, aaxx, x, hhmmss. ss, xx, xx, xxxx, x. x, x. x,A, c--c*hh<CR><LF>  

Message body  7)  

Status indication  6)  

Total  number of bad  characters 

Total  number of characters in  this 
series of NRX sentences  5 )  

Year 

Month  1 -1 2  

Day 1 -31  

UTC of receipt of message 

Frequency table index 0-9  4 )  

NAVTEX message code  3 )  

Sequential  message id  00-99  2 )  

Sentence number 001 -999 

Number of sentences 001 -999  1 )  
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OFFSHORE  FROM  1 700  UT*  TO  0500  UTC.  

NORTH  FORELAND  TO  S E* * EY  BI LL.  

1 2  HOURS  FORECAST:  

 

S HOWERY  WI NDS ,  S TRONGEST  I N  NORTH.  

 

NNNN  

 

<end of  example>  
 

I n specti ng  the  correspond i ng  NRX sen tences  wou l d  typ i ca l l y show:  

$ CRNRX, 0 0 7 , 0 0 1 , 0 0 , I E69 , 1 , 1 3 560 0 , 2 7 , 0 6 , 2 0 0 1 , 2 4 1 , 3 , A, ==========================* 0 9  

$ CRNRX, 0 0 7 , 0 0 2 , 0 0 , , , , , , , , , , ========^ 0 D^ 0 AI SSUED  ON  S ATURDAY  0 6  JANUARY  2 0 0 1 . * 2 9  

$ CRNRX, 0 0 7 , 0 0 3 , 0 0 , , , , , , , , , , ^ 0 D^ 0AI NSHORE  WATERS  FORECAST  TO  1 2  MI LES^ 0 D^ 0AOFF* 0 D  

$ CRNRX, 0 0 7 , 0 0 4 , 0 0 , , , , , , , , , , SHORE  FROM 1 7 0 0  UT^ 2 A TO  0 5 0 0  UTC. ^ 0 D^ 0 A^ 0 D^ 0 ANORT* 7 0  

$ CRNRX, 0 0 7 , 0 0 5 , 0 0 , , , , , , , , , , H  FORELAND  TO  S E^ 2 A^ 2 AEY  BI LL. ^ 0 D^ 0A1 2  HOURS  FOREC* 1 6  

$ CRNRX, 0 0 7 , 0 0 6 , 0 0 , , , , , , , , , , AST: ^ 0 D^ 0 A^ 0ASHOWERY  WI NDS^ 2 C  S TRONGEST  I N  NORTH.  * 3 C  

$ CRNRX, 0 0 7 , 0 0 7 , 0 0 , , , , , , , , , ,  ^ 0 D  ^ 0 A^ 0 D  ^ 0 A* 7 9  

 

Decod ing  the  message  body shou l d  g i ve  the  fo l l owing  resu l t:  

 

<start  of  decoding>  
==================================  

I S SUED  ON  S ATURDAY  0 6  JANUARY  2 0 0 1 .  

 

I NSHORE  WATERS  FORECAST  TO  1 2  MI LES  

OFFSHORE  FROM 1 7 0 0  UT*  TO  0 5 0 0  UTC.  

 

NORTH  FORELAND  TO  S E* * EY  BI LL.  

1 2  HOURS  FORECAST:  

 

S HOWERY  WI NDS ,  S TRONGEST  I N  NORTH.  

 

<end of  decoding>  
 

8.3.70  NSR – Navigation  status  report 

Th is  sen tence  i s  used  to  hand le  detai l s  of a  consisten t common  reference  system  (CCRS)  
associated  wi th  an  I n tegrated  Navigation  System  ( INS)  wh ich  are  not avai lable  i n  the  value  
carrying  sen tences  GLL,  THS,  VBW and  VTG.  Such  detai l s  i nclude  i n tegri ty and  p lausibi l i ty of 
data  and  mode  of STW.  

Nu l l  fi e l ds  are  not a l l owed  for th i s  sen tence.  

The  NSR sen tence  shal l  be  sen t period ical l y at  i n tervals  of not g reater than  30  s .  For a l l  s tate  
changes  the  NSR sentence  i s  transmi tted  prior to  relevant sen tence  (e. g .  GLL,  THS  etc. ) .  

For the  I NS  the  ta lker i d  i s  “ I N ” .  
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Comments:  

1 )  I n teg ri ty status:  

P  =  Passed ,  i n teg ri ty veri fi cati on  passed  

F  =  Fa i l ed ,  i n tegri ty veri fi cati on  not  passed  

D  =  Doubtfu l ,  i n teg ri ty veri fi cati on  not  poss i b l e  

N  =  Not  ava i l ab l e ,  reporti ng  devi ce  does  not  support  i n tegri ty check 

2 )  P l aus ib i l i ty s tatus :  

A =  Yes  (P l aus i b l e)  

V =  No  (Not  p l aus i b l e)  

N  =  Not  ava i l ab l e ,  reporti ng  devi ce  does  not  support  p l ausi b i l i ty check 

3)  Mode  of STW 

W =  measured  water reference  

E  =  Estimated /cal cu l ated  from  non -water referenced  sou rces  

M  =  Manual  i npu t  

N  =  Not  ava i l ab l e  

8.3.71  OSD  – Own  sh ip  data  

Head ing ,  course,  speed ,  set and  d ri ft  summary.  Usefu l  for,  bu t not l im i ted  to  radar/ARPA 
appl ications.  OSD  g ives  the  movement vector of the  sh ip  based  on  the  sensors  and  
parameters  i n  use.  

$--NSR,  a ,  A,  a ,  A,  a ,  A,  a ,  A,  a ,  A,  a ,  a ,  A *hh<CR><LF>  

Plausibi l ity of time
 2)  

Integrity of time 1 )  

Mode of STW 3)  

Plausibi l ity of depth  2)  

Integrity of depth  1 )  

P l ausib i l i ty of SOG  and  COG  2)  

Integrity of SOG and  COG 1 )  

Plausibi l ity of STW 2)  

Integrity of STW  1 )  

Plausibi l ity of position  2 )  

Integrity of position  1 )  

Plausibi l i ty of heading  2)  

Integrity of heading  1 )  
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Comments :  

1 )  Reference  systems  on  wh i ch  the  ca l cu l ati on  of vessel  cou rse  and  speed  i s  based .  The  va l ues  of cou rse  and  
speed  are  deri ved  d i rectl y from  the  referenced  system  and  do  not  add i ti ona l l y i ncl ude  the  effects  of data  i n  the  
set  and  d ri ft  fi e l ds .  

B  =  bottom  tracki ng  l og  

M  =  manual l y en tered  

W =  water referenced  

R =  radar tracki ng  (of fi xed  target)  

P  =  posi ti on i ng  system  g round  reference.  

8.3.72  POS  – Device  posi tion  and  sh ip  d imensions  report or configuration  command  

Th is  sen tence  i s  used  to  report the  device  posi tion  (X,  Y,  and  Z)  of the  equ ipment such  as  
GNSS  and  radar an tenna  i nstal led  on  board  a  sh ip  and  the  sh ip  d imensions.  The  consistent 
common  reference  posi tion  (CCRP)  data  may a lso  be  provided .  Th is  sen tence  can  be  used  to  
configure  or report the  status  and  can  be  queried .  Th is  i s  a  command  sentence.  

Usage  i s  defined  i n  equ ipment standards.  Possib le  appl ication  may be  to  transmi t th is  
sen tence  at  power up  and  repeated ly at 3  s  i n terval .  

 

 

Comments:  

1 )  Equ i pmen t I den ti fi cati on  i s  the  ta l ker I D  g i ven  i n  Tabl e  4 .  

2 )  Equ i pmen t  number s tarts  from  one  to  maximum  same  equ i pmen t number.  (e . g .  1  =  Radar 1 ,  2  =  Radar 2  )  
Equ i pmen t  number “0”  i s  u sed  for CCRP  pos i ti on  (see  I MO  MSC. 252(83)) .  

3 )  A (Val i d )  i s  u sed  for con fi gu red  devi ce.  V  ( I nva l i d )  i s  for testi ng  or u ncon fi gu red  devi ce.  Th i s  fi e l d  shou l d  not  be  
NULL.  

$--OSD,  x. x,A, x. x,  a , x. x, a, x. x, x. x, a*hh<CR><LF>  

Speed  units,   K =  km/h;  N  =  knots;   
 S  =  statute miles/h  

Vessel  drift (speed) 

Vessel  set,  degrees true 

Speed reference,  B/M/W/R/P 1 )  

Vessel  speed  

Course reference,  B/M/W/R/P 1 )  

Vessel  course,  degrees true 

Heading  status:  A =  data val id,  V =  data invalid  

Heading,  degrees true 

Manually 

entered  

$  – POS,cc, xx, a, x. x, x. x, x. x, a, x. x, x. x, a*hh<CR><LF>  

Sentence status flag  5)  

Ship’s length  (m) 4)  

Ship’s width  (m)  4 )  

Ship’s width/length) Val id/Invalid  3)  

Position  Z-coordinate (m) 4)  

Posi ti on  Y-coord inate  (m)  4)  

Position  X-coordinate (m) 4)  

Position  val idity flag  3)  

Equipment number  00 to 99 2)  

Equipment identification  1 )  
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4)  X ,  Y and  Z  coord i nati on  system .  

a)  Ori g i n  (0 , 0)  i s  l ocated  at  the  cen tre  of the  sh i p ’ s  aft  most  poi n t.  

b)  X-componen t:  pos i ti ve  va l ue  (starboard ) ,  negati ve  va l ue  (port)  or zero  (cen tre).  

c)  Y-componen t:  pos i ti ve  va l ue  or zero  ( forward  d i s tance  from  the  sh i p ’ s  s tern ) .  

d )  Z-componen t:  posi ti ve  va l ue  (he i gh t  from  IMO  summer l oad  l i n e ,  see  I MO  I n ternati onal  Conven ti on  on  Load  
L i nes).  

e )  The  sh i p ’ s  l eng th  corresponds  to  maximum  overa l l  l eng th .  

 

 

5)  Th i s  fi e l d  i s  u sed  to  i nd i cate  a  sen tence  that  i s  a  s tatus  report  of cu rren t  setti ngs  or a  con fi gu rati on  command  
chang i ng  setti ngs .  Th i s  fi e l d  shou l d  not  be  nu l l .  

R  =  Sen tence  i s  a  s tatus  report  of cu rren t  setti ngs  (use  for a  rep l y to  a  q uery) .  

C  =  Sen tence  i s  a  con fi gu rati on  command  to  change  setti ngs.  A sen tence  wi thou t  “C”  i s  n ot  a  command .  

8.3.73  PRC  – Propu lsion  remote  control  status  

Th is  sen tence  i nd icates  the  eng ine  control  status  (eng ine  order)  on  a  remote  control  system.  
Th is  provides  the  detai l ed  data  not avai l able  from  the  eng ine  te legraph  sen tence  ETL.  The  
sen tence  shal l  be  transmi tted  at  regu lar i n tervals.  

 

 
Comments :  

1 )  Lever pos i ti on  of eng i ne  te l eg raph  demand .  −1 00  to  0  to  1 00  %  from  “ fu l l  astern ”  (crash  astern )  to  “ fu l l  ahead ”  
(navi gati on  fu l l )  “  s top  eng i ne”  

2 )  A =  data  va l i d  

V =  data  i n va l i d  

3 )  RPM  demand  va l ue   “ - “  Astern  

4 )  P  =  Per cen t  (%):  0  to  1 00  %  from  zero  to  maximum  rpm  

R =  Revol u ti ons  per m inu te  (rpm):  “ - “  Astern  

V =  d ata  i nva l i d  

$--PRC,x.x,A,x.x,a,x.x,a,a,x*hh<CR><LF> 

Number of engine or propel ler shaft 8)  9)  

Operating  location  indicator 7)  

Pitch  mode indicator 6 )  

Pitch  demand  value 5)  

RPM mode indicator 4)  

RPM  demand  value  3)  

Lever demand  status 2)  9)  

Lever demand position  1 )  

IEC  

(0 , 0 )   

Y-axi s  (+  on l y)  

X-axi s  (+ )  

 Sh ip  wi d th   
S
h
ip
 l
e
n
g
th
  

X-axi s  ( -)  

S tarboard   Port   

Pos i ti on  
(X,Y, Z)  

Z-axi s  (+  on l y)  
He i gh t  
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5)  P i tch  demand  va l ue  

6)  P  =  Per cen t  (%):  −1 00  to  0  to  1 00  %  from  “ fu l l  astern ”  (crash  astern )  to  “ fu l l  ahead ”  (navi gati on  fu l l )  th rough  
“s top  eng i ne”  

D  =  d egrees:  “ -“ :  Astern  

V =  data  i n va l i d  

7 )  I nd i cati on  to  i d en ti fy l ocati on .  Th i s  fi e l d  i s  s i ng l e  character.  

B  =  Bri d ge  

P  =  Port  wi ng  

S  =  S tarboard  wi ng  

C  =  Eng i ne  con trol  room  

E  =  Eng i ne  s i de  /  l oca l  

W =  Wing  (port  or s tarboard  not  speci fi ed )  

Th i s  may be  a  nu l l  fi e l d .  

8)  N umeri c  character to  i d en ti fy eng i ne  or propel l er shaft  con trol l ed  by the  system.  Th i s  i s  numbered  from  cen tre-
l i ne.  Th i s  fi e l d  i s  a  s i ng l e  character.  

0  =  s i ng l e  or on  cen tre- l i ne  

Odd  =  s tarboard  

Even  =  port  

9)  Th i s  shou l d  not  be  a  nu l l  fi e l d .  

8.3.74 RLM  – Return  l ink message 

The  RLM  sen tence  i s  used  to  transfer a  return  l i nk message  received  by a  Return  L ink 
Service  (RLS)  compatib le  GNSS  receiver from  a  Cospas-Sarsat recogn ized  Return  L ink 
Service  Provider (RLSP)  to  an  RLS  compl ian t Cospas-Sarsat 406  MHz Beacon .  

The  RLM  sen tence  supports  commun ications  to  an  emi tting  beacon  once  a  d i stress  a lert has  
been  detected ,  l ocated  and  confi rmed .  The  commun ications  may i nclude  acknowledgement of 
the  a lert  to  the  emi tting  beacon  as  wel l  as  optional  text messages,  and  may a lso  i nclude  
remote  beacon  configuration  and  testing .  

The  European  GNSS  (Gal i l eo)  Open  Service  S ignal  I n  Space  I n terface  Control  Document 
I ssue  1 . 2  (Gal i l eo  OS  SIS  ICD)  defines  the  con ten t and  structu re  of F ie l ds  1 ,  3 ,  and  4 .  

Th is  sen tence  cannot be  queried .  Al l  fi e lds  i n  the  RLM  sen tence  cannot be  nu l l .  

 

 
Comments :  

1 )  The  beacon  I D  fi e l d  i d en ti fi es  the  beacon  i n tended  to  recei ve  th i s  message.  Th i s  i s  a  fi xed  l eng th  1 5  
hexadecimal  character data  fi e l d .  

2 )  The  time  of recepti on  fi e l d  i nd i cates  the  RLM  timestamp  ( i . e .  the  time  of reception  of the  l ast  20  b i t  packet  of 
the  RLM)  i n  UTC.  The  fi e l d  does  not  support  d ecimal  seconds.  Any decimal  po i n t  or decimal  seconds  shou l d  be  
i gnored .  

3 )  The  Message  code  fi e l d  i den ti fi es  the  type  of RLM  message  servi ce.  

0  =  Reserved  for fu tu re  RLM  servi ces  

1  =  Acknowledgement servi ce  RLM  

2  =  Command  service  RLM  

$--RLM,hhhhhhhhhhhhhhh , hhmmss. ss, h , h --h*hh<CR><LF>  

Message body 4)  

Message code 3)  

Time of reception  2 )  

Beacon ID 1 )  
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3  =  Message  servi ce  RLM  

4  – E  =  Reserved  for fu tu re  RLM  servi ces  

F  =  Test  servi ce  RLM  (cu rren tl y u sed  on l y by the  Gal i l eo  Program)  

4)  The  message  body i s  a  vari ab l e  l eng th  fi e l d  encapsu l ati ng  the  data  parameters  provi ded  by the  RLSP  i n to  
hexadecimal  format.  Ga l i l eo  OS  S I S  I CD  defi nes  a  short  message  con ta i n i ng  1 6  b i t  (4  hex characters)  and  a  
l ong  message  con ta i n i ng  96  b i t  (24  hex characters) .  Other GNSS,  such  as  GLONASS  may defi ne  a  d i fferen t  
l eng th  message.  

8.3.75  RMA – Recommended  min imum specific  LORAN-C  data  

Posi tion ,  course  and  speed  data  provided  by a  LORAN-C receiver.  Time  d i fferences  A and  B  
are  those  used  i n  computing  l ati tude/long i tude.  Th is  sen tence  i s  transmi tted  at i n tervals  not 
exceed ing  2  s  and  i s  a lways  accompan ied  by RMB  when  a  destination  waypoin t i s  active.  
RMA and  RMB are  the  recommended  m in imum  data  to  be  provided  by a  LORAN-C receiver.  
Al l  data  fie l ds  shou ld  be  provided ,  nu l l  fi e l ds  are  used  on ly when  data  i s  temporari l y 
unavai l able.  

 
Comments:  

1 )  Easterl y vari ati on  (E)  subtracts  from  true  cou rse.  Westerl y vari a ti on  (W)  adds  to  true  cou rse.  

2 )  Pos i ti on i ng  system  mode  i n d i cator:  

A =  Au tonomous  mode;  

D  =  D i fferen ti a l  mode;  

E  =  Estimated  (dead  reckon i ng )  mode;  

M  =  Manual  i npu t  mode;  

S  =  S imu lator mode;  

N  =  Data  not  va l i d .  

3 )  The  pos i ti on i ng  system  mode  i n d i cator fi e l d  suppl emen ts  the  s tatus  fi e l d  ( fi e l d  No.  1 ) ,  wh i ch  shou l d  be  set  to  V 
=  i nva l i d  for a l l  va l ues  of Mode  i nd i cator except  for A =  Au tonomous  and  D  =  D i fferen ti a l .  The  pos i ti on i ng  
system  mode  i n d i cator and  s tatus  fi e l d s  shou l d  not  be  nu l l  fi e l ds .  

8.3.76  RMB – Recommended  min imum navigation  information  

Navigation  data  from  present posi tion  to  a  destination  waypoin t provided  by a  LORAN-C,  
GNSS,  navigation  computer or other i n tegrated  navigation  system.  Th is  sen tence  a lways  
accompan ies  RMA or RMC sen tences  when  a  destination  i s  acti ve  when  provided  by a  
LORAN-C,  or GNSS  receiver,  other systems  may transmi t $--RMB  wi thout $--RMA or 
$--RMC.  

$--RMA,  A,  l l l l . l l ,  a ,  yyyyy. yy,  a ,  x. x,  x. x,  x. x,  x. x,  x. x, a, a*hh<CR><LF>  

Mode indicator 2)  3 )  

Magnetic variation,  degrees E/W 1 )  

Course over ground,  degrees true 

Speed over ground,  knots 

Time difference B,  µs 

Time difference A,  µs 
Longitude,  degrees E/W 

Latitude,  degrees N/S 

Status 3) :  A =  data val id,  V =  bl ink,  cycle or SNR warning  
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Comments :  

1 )  I f range  to  desti nati on  exceeds  999, 9  nau ti ca l  m i l es ,  d i sp l ay 999, 9 .  

2 )  I f cross  track error exceeds  9 , 99  nau ti ca l  m i l es,  d i sp l ay 9 , 99 .  

3 )  Pos i ti on i ng  system  mode  i nd i cator:  

A =  Au tonomous  mode;  

D  =  D i fferen ti a l  mode;  

E  =  Estimated  (dead  reckon i ng )  mode;  

M  =  Manual  i n pu t  mode;  

S  =  S imu l ator mode;  

N  =  Data  not  va l i d .  

4 )  The  pos i ti on i ng  system  mode  i nd i cator fi e l d  suppl emen ts  the  s tatus  fi e l d  ( fi e l d  No.  1 )  wh i ch  shou l d  be  set  to  V 
=  i nva l i d  for a l l  va l ues  of Mode  i nd i cator except  for A =  Au tonomous  and  D  =  D i fferen ti a l .  The  posi ti on i ng  
system  mode  i nd i cator and  s tatus  fi e l ds  shou l d  not  be  nu l l  fi e l ds .  

8.3.77  RMC – Recommended  min imum specific  GNSS data  

Time,  date,  posi tion ,  course  and  speed  data  provided  by a  GNSS  navigation  receiver.  Th is  
sen tence  i s  transmi tted  at i n tervals  not exceed ing  2  s  and  i s  a lways  accompan ied  by RMB 
when  a  destination  waypoin t i s  acti ve.  

RMC and  RMB are  the  recommended  m in imum  data  to  be  provided  by a  GNSS  receiver.  Al l  
data  fi e lds  shou ld  be  provided ,  nu l l  fi e lds  used  on ly when  data  i s  temporari l y unavai l able.  

$--RMB,  A,  x. x,  a ,  c--c,  c--c,  l l l l . l l ,  a ,  yyyyy. yy, a, x. x,  x. x,  x. x,  A,  a  *hh<CR><LF>  

Mode indicator 3)  4 )  

Arrival  status A =   arrival  circle,  entered  or perpendicular passed  
 V =   not entered  or passed  

Destination  closing  velocity,  knots 

Bearing to destination,  degrees true 

Range to destination,  nautical  mi les 1 )  

Destination  waypoint longitude,  E/W 

Destination  waypoint latitude,  N/S 

Destination  waypoint ID 

Origin  waypoint ID 

Direction  to steer L/R 

Cross track error 2) ,
 
nautical  miles 

Status 4) :   A =  data val id  
 V =  navigation  receiver warning 
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Comments :  

1 )  E  =  Easterl y vari ati on  subtracts  from  True  cou rse  

W =  Westerl y vari ati on  adds  to  True  cou rse  

2 )  Pos i ti on i ng  system  mode  I nd i cator:  

A =  Au tonomous.  Sate l l i te  system  u sed  i n  non -d i fferen ti a l  mode  i n  pos i ti on  fi x;  

D  =  D i fferen ti a l .  Sate l l i te  system  used  i n  d i fferen ti a l  mode  i n  pos i ti on  fi x;  

E  =  Estimated  (dead  reckon i ng )  mode;  

F  =  F l oat  RTK.  Sate l l i te  system  used  i n  rea l  t ime  ki nemati c  mode  wi th  fl oati ng  i n tegers ;  

M  =  Manual  i n pu t  mode;  

N  =  No  fi x.  Sate l l i te  system  not  u sed  i n  pos i ti on  fi x,  or fi x  not  va l i d ;  

P  =  Preci se .  Sate l l i te  system  u sed  i n  preci s i on  mode.  Preci s i on  mode  i s  d efi ned  as :  no  de l i berate  degradati on  
(such  as  se l ecti ve  ava i l ab i l i ty)  and  h i gher reso l u ti on  code  (P-code)  i s  u sed  to  compu te  pos i ti on  fi x.  P  i s  a l so  
u sed  for sate l l i te  system  used  i n  mu l ti -frequency,  SBAS  or Preci se  Poi n t  Pos i ti on i ng  (PPP)  mode;  

R =  Real  t ime  ki nemati c.  Sate l l i te  system  u sed  i n  RTK mode  wi th  fi xed  i n tegers ;  

S  =  S imu l ator mode.  

3 )  The  posi ti on i ng  system  mode  i n d i cator fi e l d  supp l emen ts  the  pos i ti on i ng  system  status  fi e l d .  The  s tatus  fi e l d  
shou l d  be  set  to  V =  I nva l i d  for a l l  va l ues  of the  mode  i nd i cator except  for A=  Au tonomous,  D  =  D i fferen ti a l ,  F  =  
F l oat  RTK,  P  =  Preci se  and  R =  Rea l  t ime  ki nemati c.  The  pos i ti on i ng  system  mode  i n d i cator and  status  fi e l ds  
shou l d  not  be  nu l l  fi e l ds .  

4 )  The  navi gati ona l  s tatus  i n d i cator i s  accord i ng  to  I EC  61 1 08  requ i remen ts  on  ‘Navi gati onal  (or Fa i l u re)  warn i ngs  
and  s tatus  i nd i cati ons ’ .  Th i s  fi e l d  shou l d  not  be  a  NULL  fi e l d  and  the  character shou l d  take  one  of the  fo l l owing  
va l ues:  

S  =  Safe  when  the  estimated  pos i ti on i ng  accu racy (95  %  con fi dence)  i s  wi th i n  the  se l ected  accuracy 
l evel  correspond i ng  to  the  actua l  navi gati on  mode,  and /or i n tegri ty i s  ava i l ab l e  and  wi th i n  the  
requ i remen ts  for the  actua l  navi gati on  mode,  and /or a  new va l i d  pos i ti on  has  been  ca l cu l ated  
wi th i n  1  s  for a  conven ti onal  craft  and  0 , 5  s  for a  h i gh  speed  craft.  

C  =  Cau ti on  when  i n teg ri ty i s  not  ava i l ab le .  

U = Unsafe when  the  estimated  pos i ti on i ng  accu racy (95  %  con fi dence)  i s  l ess  than  the  sel ected  
accuracy l evel  correspond i ng  to  the  actua l  n avi gati on  mode,  and /or i n teg ri ty i s  ava i l abl e  bu t  
exceeds  the  requ i remen ts  for the  actua l  n avi gati on  mode,  and /or a  new va l i d  pos i ti on  has  not  
been  ca l cu l ated  wi th i n  1  s  for a  conven ti onal  craft  and  0 , 5  s  for a  h i gh  speed  craft.  

V  =  Navi gati onal  s tatus  not  va l i d ,  equ i pmen t  i s  not  provi d i ng  navi gati onal  s tatus  i nd i cati on .  

8.3.78  ROR – Rudder order status  

Ang le  ordered  for the  rudder.  

$--RMC,hhmmss. ss,A, l l l l . l l , a , yyyyy. yy, a, x. x, x. x, xxxxxx, x. x, a, a, a*hh<CR><LF>  

Navigational  status 4)  

Mode indicator 2)  3)  

Magnetic variation,  
degrees,  E/W 1 )  

Date:  dd/mm/yy 

Course over ground,  degrees true 

Speed  over ground,  knots 

Longitude,  E/W 

Latitude,  N/S 

Status 3)  A =  data val id   V =  navigation  receiver warning  

UTC of position  fix 
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Comments:  

1 )  Re l ati ve  measuremen t of rudder order ang l e  wi thou t  u n i ts ,  " -"  =  bow tu rns  to  port.  

2 )  The  s tatus  fi e l d  shou l d  not  be  a  n u l l  fi e l d .  

8.3.79  ROT – Rate  of turn  

Rate  of tu rn  and  d i rection  of tu rn .  

 

8.3.80  RRT – Report route  transfer 

Th is  sentence  i s  used  to  noti fy a  device  about a  rou te  transmission  and  to  report the  status  of 
a  received  rou te  transmission  as  described  i n  I EC  61 1 74.  

When  the  sen tence  i s  used  to  i n form  or noti fy a  device  that a  mon i tored  rou te  has  been  sen t 
to  that device,  data  fie l ds  5  and  6  shal l  be  nu l l .  When  the  sentence  i s  used  to  i n form  or noti fy 
a  device  that an  a l ternate  rou te  has  been  sen t to  that device,  data  fi e lds  4 ,  5 ,  and  6  shal l  be  
nu l l .  When  the  sen tence  i s  used  to  report the  status  of receiving  and  processing  a  mon i tored  
rou te  by the  receiving  device  a l l  data  fie l ds  are  requ i red .  When  the  sen tence  i s  used  to  report 
the  status  of receiving  and  processing  an  a l ternate  rou te  by the  receiving  device  a l l  data  
fie l ds  expect data  fie l d  4  are  requ i red .  I n  th i s  case  data  fi e l d  4  shal l  be  nu l l .  

The  sen tence  may a l so  be  used  to  request rou te  i n formation  for the  case  of an  ECDIS  that 
was  not powered  when  a  rou te  was  sen t over the  network and  thus  wi l l  not have  the  l atest 
i n formation .  

After power on ,  an  ECDIS  shal l  send  one  or more  RRT sen tences  wi th  a  ‘Q’  to  ask for a  
retransmission .  A receiver on  receiving  a  sen tence  wi th  a  ‘Q’  shal l  resend  any mon i tored  and  
a l ternate  rou te.  I f no  rou te  i s  being  mon i tored ,  the  receiver shal l  respond  wi th  an  empty ‘M ’  
sen tence  ($--RRT,M , , , , , *hh<CR><LF>) .  I f no  a l ternate  rou te  i s  acti ve,  then  an  empty ‘A’  
sen tence  shal l  be  sent.  

 

 
Comments :  

1 )  Reported  type  of transferred  rou te .  Th i s  fi e l d  shou l d  not  be  nu l l .  

M  =  Mon i tored  rou te  

$--ROR,x. x,A, x. x,A, a*hh<CR><LF>  

Operating  l ocation  i nd icator (as  TRC)  

Status  A =  data  val id ,  V =  data  i nval id  

Port rudder order 1 )  2 )  

S tatus   A =  data  val id ,  V =  data  i nval id  

Starboard  (or s ing le)  rudder order 1 )  2 )  

$ --ROT,  x. x,  A*hh<CR><LF>  

Status:  A =  data  val i d  
 V =  data  i nval id  

$--RRT,  a ,  c-c,  c-c,  c-c,  a ,  a  *hh<CR><LF>  

Appl i cation  status  of transferred  rou te  6)  

F i l e  transfer status  of transferred  rou te  5)  

i d  of cu rren t waypoin t  4)  

Version  of the  transferred  route  3)  

Name  of transferred  rou te  2)  

Reported  transfer type  1 )  

Rate  of tu rn ,  ° /m in ,  " -"  =  bow tu rns  to  port  
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A =  Al ternate  rou te  for ed i t i n g  

Q  =  Query for transm i tti ng  any mon i tored  or a l ternati ve  rou te  for ed i ti ng  

2 )  Name  of transferred  rou te.  Max 30  characters .  Th i s  fi e l d  shou l d  not  be  nu l l  except  for a  q uery or to  i n d i cate  
that  no  rou te  i s  mon i tored  i n  response  to  a  q uery.  

3 )  Vers ion  of transferred  rou te.  Max 20  characters .  Th i s  fi e l d  shou l d  not  be  n u l l  except  for a  q uery or to  i nd i cate  
that  no  rou te  i s  mon i tored  i n  response  to  a  q uery.  

4 )  I d  of cu rren t  waypoi n t  for mon i tored  rou te .  Max 1 0  characters .  Th i s  fi e l d  i s  nu l l  for a l ternate  rou tes  for ed i ti n g .  

5)  F i l e  transfer s tatus  of transferred  rou te.  Th i s  fi e l d  sha l l  be  nu l l  when  i n form ing  the  transfer of a  rou te.  The  
fo l l owing  va l ues  are  u sed  for reporti ng  the  recepti on  s tatus :  

A =  successfu l  recepti on  of the  rou te  fi l e  transfer 

E  =  error i n  recepti on  of the  rou te  fi l e  transfer 

6)  S tatus  of the  i n tended  appl i cati on  of the  transferred  rou te.  Th i s  fi e l d  sha l l  be  nu l l  when  i n form ing  the  transfer 
of a  rou te.  The  fo l l owing  va l ues  are  u sed  for reporti ng  the  recepti on  s tatus :  

A =  con ten t  of the  recei ved  rou te  accepted  and  va l i d  

V =  con ten t  of recei ved  rou te  re j ected  

P  =  pend i ng ,  appl i cati on  l eve l  has  not  yet  eva l uated  the  rece i ved  rou te  

N  =  not  appl i cabl e .  Th i s  i s  u sed  when  reporti ng  the  recepti on  status  and  when  the  fi l e  transfer s tatus  of the  
transferred  rou te  i n d i cated  an  error i n  the  recepti on  of the  rou te  fi l e  transfer.  

8.3.81  RPM  – Revolutions  

Shaft or eng ine  revolu tion  rate  and  propel ler p i tch  

 

8.3.82  RSA – Rudder sensor angle  

Relative  rudder ang le, from  rudder ang le  sensor.  

 

 
Comments :  

1 )  Rel ati ve  measuremen t  of rudder ang l e  wi thou t  un i ts ,  " -"  =  bow tu rns  to  port.  Sensor ou tpu t  i s  proporti onal  to  
rudder ang l e  bu t  not  necessari l y 1 : 1 .  

2 )  The  s tatus  fi e l d  shou l d  not  be  a  nu l l  fi e l d .  

8.3.83  RSD  – Radar system  data  

Radar d i splay setting  data.  

$--RPM,  a,  x,  x. x,  x. x,  A*hh<CR><LF>  

Status:  A =  data  val i d  V =  data  i nval i d  

Propel l er p i tch ,  %  of maximum,  " -"  =  astern  

Speed ,  revolu tions/min ,  " -"  =  coun ter-clockwise  

Eng ine  or shaft  number,  numbered  from  cen tre-l i ne  
odd  =  starboard ,  even  =  port,  
   0  =  s i ng le  or on  cen tre-l i ne  

Source,  shaft/eng ine  S/E  

$--RSA,  x. x,  A,  x. x,  A*hh<CR><LF>  

Port rudder sensor  1 )  2 )  

Status  A =  data  val i d ,  
 V =  data  i nval i d  

Starboard  (or s i ng le)  rudder sensor 1 )  2 )  

  S tatus  A =  data  val i d ,  
   V =  data  i nval i d  
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Commen ts :  

1 )  D i sp l ay rotati on :  

C  =  cou rse-up,  cou rse-over-g round  up ,  d egrees  true;  

H  =  head -up,  sh i p 's  head i ng  (cen tre- l i ne)  0 °  up ;  

N  =  north -up,  true  north  i s  0°  up.  

2 )  Ori g i n  1  and  ori g i n  2  are  l ocated  at  the  s tated  range  and  beari ng  from  own  sh i p  and  provi de  for two  
i ndependen t  sets  of variab l e  range  markers  (VRM)  and  e l ectron i c beari ng  l i nes  (EBL)  ori g i nati ng  away from  
own  sh i p  pos i ti on .  

8.3.84 RTE  – Routes  

Waypoin t i den ti fi ers,  l i sted  i n  order wi th  starti ng  waypoin t fi rst,  for the  i denti fied  rou te.  Two  
modes  of transmission  are  provided :  "c"  i nd icates  that the  complete  l i st  of waypoin ts  i n  the  
rou te  i s  being  transmi tted ;  "w"  i nd icates  a  working  rou te  where  the  fi rst l i sted  waypoin t i s  
a lways  the  l ast waypoin t that had  been  reached  (FROM),  wh i l e  the  second  l i sted  waypoin t i s  
a lways  the  waypoin t that the  vessel  i s  cu rren tl y head ing  for (TO)  and  the  remain ing  l i st  of 
waypoin ts  represents  the  remainder of the  rou te.  

 

 
Comments:  

1 )  A vari ab l e  number of waypoi n t  i den ti fi ers ,  up  to  "n " ,  may be  i ncl uded  wi th i n  the  l im i ts  of a l l owed  sen tence  
l eng th .  As  there  i s  n o  speci fi ed  number of waypoin ts ,  nu l l  fi e l ds  are  not  requ i red  for waypoi n t  i den ti fi er fi e l ds .  

2 )  A s i ng l e  rou te  may requ i re  the  transm iss i on  of mu l ti p l e  sen tences,  a l l  con ta i n i ng  i den ti ca l  fi e l d  formats  when  
send ing  a  complex message.  The  fi rst  fi e l d  speci fi es  the  number of sen tences,  m i n imum  va l ue  =  1 .  The  second  
fi e l d  i den ti fi es  the  order of th i s  sen tence  (sen tence  number) ,  m i n imum  va l ue  =  1 .  For effi ci ency,  i t  i s  perm i tted  
that  nu l l  fi e l d s  be  u sed  i n  the  add i ti ona l  sen tences  when  the  data  i s  u nchanged  from  the  fi rst  sen tence.  (Note  
that  th i s  practi ce  can  l ead  to  the  i ncorrect  assembly of sen tences  i f there  i s  a  h i gh  ri sk of l oss  of sen tence. )  

$--RTE,  x. x,  x. x,  a ,  c--c,  c--c, . . . . . .  c--c*hh<CR><LF>  

Waypoint "n" identifier 1 )  

Additional  waypoint identifiers 1 )  

Waypoint identifier 

Route identifier 

Message mode:  c =  complete route,  al l  waypoints 
w = working  route,  first l isted  waypoint is "FROM",  
second  is "TO" and  remaining  are rest of route 

Sentence number 2)  

Total  number of sentences being  transmitted  2)  

$ --RSD,  x. x,  x. x, x. x,  x. x, x. x,  x. x, x. x,  x. x, x. x,  x. x,  x. x,  a ,  a*hh<CR><LF>  

D isplay rotation  1 )  

Range  un i ts,   K =  km  
 N  =  nau tical  m i l es  
 S  =  statu te  m i l es  

Range  scale  i n  use  

Cursor bearing ,  degrees  clockwise  from  0°  

Cursor range,  from  own  sh ip  

EBL  2 ,  degrees  
VRM  2 ,  range  

Orig in  2  bearing  2)  

Orig in  2  range  2)  

Bearing  l i ne  1  (EBL1 ),  degrees  from  0°  

Variable  range  marker 1  (VRM1 ),  range  

Orig in  1  bearing  2)  d egrees  from  0°  

Orig in  1  range  2) ,  from  own  sh ip  
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8.3.85  SFI  – Scann ing  frequency information  

Th is  sen tence  i s  used  to  set frequencies  and  mode  of operation  for scann ing  purposes  and  to  
acknowledge  setti ng  commands.  Scann ing  frequencies  are  l i sted  i n  order of scann ing .  For 
DSC d istress  and  safety watchkeeping  on ly s i x channels  shal l  be  scanned  i n  the  same 
scann ing  sequence.  To  i nd icate  a  frequency set at the  scann ing  receiver,  use  FSI  sen tence.  

 

 
Commen ts :  

1 )  Mode  of operati on :  

d  =  F3E/G3E  s implex,  te l ephone;  

e  =  F3E/G3E  dupl ex,  te l ephone;  

m  =  J 3E ,  te l ephone;  

o  =  H3E,  te l ephone  

q  =  F1 B/J2B  FEC NBDP,  Te l ex/te l epri n ter;  

s  =  F1 B/J2B  ARQ NBDP,  Te l ex/te l epri n ter;  

t  =  F1 B/J2B  recei ve  on l y,  te l epri n ter/DSC;  

w =  F1 B/J2B,  te l epri n ter/DSC;  

x =  A1 A,  Morse,  tape  recorder 

{  =  A1 A Morse,  morse  key/head  set;  

|  =  F1 C/F2C/F3C,  facs im i l e  mach i ne;  

nu l l  for no  i n formati on .  

2 )  Frequencies  to  be  i n  1 00  Hz  i ncremen ts.  

MF/HF  te l ephone  channel s  to  have  fi rst  d i g i t  3  fo l l owed  by I TU  channel  n umbers  wi th  l ead i ng  zeros  as  
requ i red .  

MF/HF  te l etype  channel s  to  have  fi rst  d i g i t  4 ;  the  second  and  th i rd  d i g i t  frequency bands;  and  the  fou rth  to  
s i xth  d i g i ts  I TU  channel  n umbers;  each  wi th  l ead i ng  zeros  as  requ i red .  

VHF  channel s  to  have  fi rst  d i g i t  9  fo l l owed  by zero.  

The  next  number i s  “ 1 ”  i nd i cati ng  the  sh i p  s tati on ’ s  transm i t  frequency i s  be i ng  u sed  as  a  s implex channel  
frequency,  or “2 ”  i nd i cati ng  the  coast  stati on ’ s  transm i t  frequency i s  be i ng  u sed  as  a  s implex channel  
frequency.  The  remain i ng  th ree  numbers  are  the  VHF  channel  numbers  wi th  l ead i ng  zeros  as  requ i red .  

3 )  A vari ab l e  n umber of frequency-mode  pa i r fi e l ds  i s  a l l owed  up  to  a  maximum  of s i x  pa i rs .  N u l l  fi e l ds  are  not  
requ i red  for unused  pa i rs  when  l ess  than  s i x  pa i rs  are  transm i tted .  

4 )  Scann i ng  frequency i n formati on  may requ i re  the  transm iss i on  of mu l ti p l e  messages.  The  fi rst  fi e l d  speci fi es  the  
tota l  number of messages,  m i n imum  va l ue  =  1 .  The  second  fi e l d  i den ti fi es  the  order of th i s  message  (message  
number) ,  m i n imum  va l ue  =  1 .  

8.3.86  SMI  – SafetyNET Message,  Al l  Sh ips/NavArea 

The  SM1 ,  SM2,  SM3,  SM4  and  SMB  sen tences  support Enhanced  Group  Cal l  (EGC)  
I nmarsat-C  and  m in i -C  terminals  as  part of the  i n ternational  SafetyNET Service,  an  i n tegral  
component of the  G lobal  Mari time  D istress  and  Safety System  (GMDSS).  

The  combination  of the  SM1 ,  or SM2,  or SM3,  or SM4  and  SMB  sen tences  are  used  to  report 
Mari time  Safety I n formation  (MSI )  consisti ng  of navigational  and  meteorolog ical  warn ings,  

$--SFI ,  x. x,  x. x,  xxxxxx,  c, . . . . . . . . , xxxxxx,  c*hh<CR><LF>  

S ixth  frequency,  mode  3)  

Second  to  fi fth  frequency,  mode  3)  

Mode  of operation  1 )  

F i rst frequency or I TU  channel  2)  

Sen tence  number 4)  

Total  number of sen tences  being  transmi tted  4)  
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meteorolog ical  forecasts,  Search  and  Rescue  (SAR)  i n formation  and  other u rgen t safety-
related  messages  to  other sh ipboard  equ ipment.  

The  SM1  sentence  i s  used  to  report MSI  messages  addressed  to  a l l  sh ips  as  a  general  ca l l  or 
to  provide  an  area  designation  as  described  i n  comment 1 4  below,  based  upon  the  MSI  
Service  Code  value  of zero  (00)  or th i rty one  (31 ).  

Th is  SM1  sentence  contains  qual i fying  i n formation  re lated  to  the  MSI  message  body i n  the  
correspond ing  SMB  sen tence(s).  Th is  i ncludes  the  i den ti fi cation  of the  source  of the  MSI  
message,  purpose  and  scope  of the  MSI  message,  and  date/time  of receipt.  One  or more  
SMB  sen tences  shal l  a lways  fol l ow th i s  sen tence.  Th is  sentence  and  re lated  SMB  sen tences  
are  l i nked  by the  Un ique  Message  number generated  by the  receiving  EGC Terminal  data  
fie l d  i ncluded  i n  both  sen tences.  

 
Comments:  

1 )  The  MSI  S tatus  fi e l d  con fi rms  i f the  en ti re  Mari ne  Safety I n formati on  Message  has  been  or has  not  been  
correctl y and  complete l y rece ived  by the  EGC Term inal .  

A  =  MSI  Message  complete:  a l l  d ata  fi e l ds  i n  th i s  sen tence  and  associated  SMB  sen tences  are  complete  and  
va l i d .  

V  =  MSI  Message  not  complete:  some  data  fi e l ds  i n  th i s  sen tence  may be  nu l l  or set  to  an  u nknown  state ,  or 
some  characters  wi th i n  the  MSI  message  body wi th i n  the  associated  SMB  sen tences  may be  represen ted  
by the  underscore  “_”  character.  

2 )  Th i s  data  fi e l d  con ta i ns  the  Un i que  Message  Number generated  by the  recei vi ng  EGC Term inal ,  sometimes  
referred  to  as  a  Mobi l e  Earth  S tati on  (MES)  or Sh i p  Earth  S tati on  (SES) .  Th i s  i s  a  vari ab l e  l eng th  i n teger 
va l ue  wi th  no  decimal  p l ace  or decimal  d i g i ts .  The  maximum  s i ze  of th i s  fi e l d  i s  6  d i g i ts .  Th i s  same  data  fi e l d  
i s  con ta ined  i n  the  SMB  sen tence.  Th i s  fi e l d  sha l l  not  be  nu l l .  

3 )  The  Un i que  Message  Sequence  Number i s  ass i gned  by the  Land  Earth  S tati on  (LES)  ori g i nati ng  th i s  MSI  
message.  Th i s  fi e l d  i s  a lways  6  fi xed  d i g i ts ,  requ i ri ng  zero  fi l l  i f the  va l ue  recei ved  from  the  LES  con ta i ns  l ess  
than  6  d i g i ts .  For example,  i f the  LES  broadcast  a  5  d i g i t  n umber “1 0345” ,  i t  wou l d  be  represen ted  i n  th i s  d ata  
fi e l d  as  “01 0345” ,  both  havi ng  the  same  numeri c  va l ue.  I f any porti on  of the  Un i que  Message  Sequence  
Number i s  recei ved  i n  error ( i . e .  d ue  to  sate l l i te  rad i o  l i nk i n terference)  or u nknown  by the  EGC Term inal ,  then  
th i s  fi e l d  sha l l  be  nu l l .  

4 )  Th i s  fi e l d  con ta i ns  the  3-d i g i t  n umeri c  I D  of the  LES  that  ori g i nated  th i s  MSI  message.  Th i s  fi e l d  i s  a lways  3  
fi xed  d i g i ts ,  requ i ri ng  zero  fi l l  i f the  va l ue  recei ved  from  the  LES  con ta i ns  l ess  than  3  d i g i ts .  I f any porti on  of 
the  LES  I D  i s  recei ved  i n  error ( i . e .  d ue  to  sate l l i te  rad i o  l i nk i n terference)  or u nknown  by the  EGC  Term inal ,  
then  th i s  fi e l d  sha l l  be  nu l l .  

5 )  Ocean  Reg ion  code.  Th i s  fi e l d  sha l l  n ot  be  nu l l .  

0  =  Atl an ti c  Ocean  Reg ion  −  West  

1  =  Atl an ti c  Ocean  Reg ion  −  East  

$--SM1 ,A, x. x, xxxxxx, xxx, x, x, xx, xx, xxxx, xx, xx, xx, xx, xx*hh  

M inu te  1 3)  

Hour 1 2)  

Day 1 1 )  

Mon th  1 0)  

Year 9)  

Presentation  code  8)  

Address  code  1 4)  

Service  code  7)  

Priori ty code  6)  

Ocean  reg ion  code  5)  

Land  Earth  Station  (LES)  ID  4)  

LES  Un ique  message  sequence  number 3)  

U n ique  message  number 2)  

MSI  Status  1 )  
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2  =  Paci fi c  Ocean  Reg ion  

3  =  I nd i an  Ocean  Reg ion  

4  – 7  =  Reserved  

8  =  Unknown  

9  =  Al l  ocean  reg i ons  

6 )  Pri ori ty code  of the  MSI  message.  Th i s  fi e l d  sha l l  not  be  nu l l .  

1  =  Safety 

2  =  U rgency 

3  =  D i stress  

4  -8  =  Reserved  

9  =  U nknown  

7)  The  fi xed  two-d i g i t  Servi ce  code  i d en ti fi es  the  type  of th i s  MSI  message  and  corresponds  to  one  speci fi c  
add ress  area  (see  comment  1 4 ) .  Th i s  fi e l d  i s  set  to  n u l l  for a l l  o ther Servi ce  Code  va l ues.  

Service  Code  Type  of Service  

00  Al l  sh i ps  (genera l  ca l l )  

31  NAVAREA/METAREA warn i ng ,  MET Forecast,  or P i racy warn i ng  to  
NAVAREA/METAREA 

 

8 )  The  Presen tati on  code  i s  a  fi xed  two-d i g i t  n umeri c  va l ue  that  defi nes  the  l anguage  to  be  u sed  for presen tati on  
of th i s  MSI  message.  Cu rren t  defi n i t i ons  are  provi ded  be l ow.  

Presentation  Code  Value  Language  

00  I n ternati onal  Al phabet Number 5  

 

9 )  Year of message  recepti on  UTC (4  fi xed  d i g i ts) .  

1 0 )  Mon th  of message  recepti on  UTC (2  fi xed  d i g i ts ,  01  to  1 2 ) .  

1 1 )  Day of message  recepti on  UTC (2  fi xed  d i g i ts ,  01  to  31 ) .  

1 2 )  Hour of message  recepti on  UTC (2  fi xed  d i g i ts ,  00  to  23).  

1 3)  M i nu te  of message  recepti on  UTC (2  fi xed  d i g i ts ,  00  to  59) .  

1 4)  Th i s  fi e l d  con ta i ns  a  fi xed  two-d i g i t  Add ress  code/NAVAREA/METAREA and  i s  d ependen t  upon  the  Servi ce  
code  va l ue  provi ded  i n  data  fi e l d  7  as  fo l l ows:  

Service  Code  Value  (data  

fi el d  7)  

Address  Code  value  and  mean ing  (data  fi el d  1 4)  

00  00  – Al l  Sh i ps  

31  01  to  21  – NAVAREA/METAREA number.  

22  to  99  – Reserved  for fu tu re  add ress  code  ass i gnmen ts .  

Al l  o ther va l ues  or n u l l  Th i s  data  fi e l d  i s  set  to  n u l l .  

 

8.3.87  SM2  – SafetyNET Message,  Coastal  Warn ing  Area  

The  SM2  sen tence  i s  used  to  report MSI  messages  con tain ing  navigational ,  meteorolog ical ,  
or p i racy coastal  warn ings  as  described  i n  comments  1 4,  1 5,  and  1 6  below,  based  upon  the  
MSI  Service  Code  value  of th i rteen  (1 3).  

Th is  SM2  sentence  contains  qual i fying  i n formation  re lated  to  the  MSI  message  body i n  the  
correspond ing  SMB  sen tence(s) .  Th is  i ncludes  the  i den ti fication  of the  source  of the  MSI  
message,  purpose  and  scope  of the  MSI  message,  and  date/time  of receipt.  One  or more  
SMB  sen tences  shal l  a lways  fol l ow th i s  sen tence.  Th is  sentence  and  re lated  SMB  sen tences  
are  l i nked  by the  Un ique  Message  number generated  by the  receiving  EGC Terminal  data  
fie l d  i ncluded  i n  both  sen tences.  
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Comments:  

1 )  The  MSI  S tatus  fi e l d  con fi rms  i f the  en ti re  Mari ne  Safety I n formati on  Message  has  been  or has  not  been  
correctl y and  complete l y rece ived  by the  EGC Term inal .  

A  =  MSI  Message  complete:  a l l  d ata  fi e l ds  i n  th i s  sen tence  and  associated  SMB  sen tences  are  complete  and  
va l i d .  

V  =  MSI  Message  not  complete:  some  data  fi e l ds  i n  th i s  sen tence  may be  nu l l  or set  to  an  u nknown  state ,  or 
some  characters  wi th i n  the  MSI  message  body wi th i n  the  associated  SMB  sen tences  may be  represen ted  
by the  underscore  “_”  character.  

2 )  Th i s  data  fi e l d  con ta i ns  the  Un i que  Message  Number generated  by the  recei vi ng  EGC Term inal ,  sometimes  
referred  to  as  a  Mobi l e  Earth  S tati on  (MES)  or Sh i p  Earth  S tati on  (SES) .  Th i s  i s  a  vari ab l e  l eng th  i n teger 
va l ue  wi th  no  decimal  p l ace  or decimal  d i g i ts .  The  maximum  s i ze  of th i s  fi e l d  i s  6  d i g i ts .  Th i s  same  data  fi e l d  
i s  con ta ined  i n  the  SMB  sen tence.  Th i s  fi e l d  sha l l  not  be  nu l l .  

3 )  The  Un i que  Message  Sequence  Number i s  ass i gned  by the  Land  Earth  S tati on  (LES)  ori g i nati ng  th i s  MSI  
message.  Th i s  fi e l d  i s  a lways  6  fi xed  d i g i ts ,  requ i ri ng  zero  fi l l  i f the  va l ue  recei ved  from  the  LES  con ta ins  l ess  
than  6  d i g i ts .  For example,  i f the  LES  broadcast  a  5  d i g i t  n umber “1 0345” ,  i t  wou l d  be  represen ted  i n  th i s  d ata  
fi e l d  as  “01 0345” ,  both  havi ng  the  same  numeri c  va l ue.  I f any porti on  of the  Un i que  Message  Sequence  
Number i s  recei ved  i n  error ( i . e .  d ue  to  sate l l i te  rad i o  l i nk i n terference)  or u nknown  by the  EGC Term inal ,  then  
th i s  fi e l d  sha l l  be  nu l l .  

4 )  Th i s  fi e l d  con ta i ns  the  3-d i g i t  n umeri c  I D  of the  LES  that  ori g i nated  th i s  MS I  message.  Th i s  fi e l d  i s  a lways  3  
fi xed  d i g i ts ,  requ i ri ng  zero  fi l l  i f the  va l ue  recei ved  from  the  LES  con ta i ns  l ess  than  3  d i g i ts .  I f any porti on  of 
the  LES  I D  i s  recei ved  i n  error ( i . e .  d ue  to  sate l l i te  rad i o  l i nk i n terference)  or u nknown  by the  EGC  Term inal ,  
then  th i s  fi e l d  sha l l  be  nu l l .  

5 )  Ocean  Reg ion  code.  Th i s  fi e l d  sha l l  n ot  be  nu l l .  

0  =  Atl an ti c  Ocean  Reg ion  −  West  

1  =  Atl an ti c  Ocean  Reg ion  −  East  

2  =  Paci fi c  Ocean  Reg ion  

3  =  I nd i an  Ocean  Reg ion  

4  – 7  =  Reserved  

8  =  Unknown  

9  =  Al l  ocean  reg i ons  

6)  Pri ori ty code  of the  MSI  message.  Th i s  fi e l d  sha l l  n ot  be  n u l l .  

1  =  Safety 

2  =  U rgency 

3  =  D i stress  

4  -8  =  Reserved  

$--SM2,A, x. x, xxxxxx, xxx, x, x, xx, xx, xxxx, xx, xx, xx, xx, xx, a, a*hh  

M inu te  1 3)  

Hour 1 2)  

Day 1 1 )  

Mon th  1 0)  

Year 9)  

Presentation  code  8)  

Coastal  warn ing  NAVAREA/METAREA 1 4)  

Service  code  7)  

Priori ty code  6)  

Ocean  reg ion  code  5)  

Land  Earth  Station  (LES)  ID  4)  

LES  Un ique  message  sequence  number 3)  

U n ique  message  number 2)  

MSI  Status  1 )  

Coastal  warn ing  area1 5)  

Coastal  warn ing  subject i nd icator1 6)
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9  =  Unknown  

7 )  The  fi xed  two-d i g i t  Servi ce  code  i den ti fi es  the  type  of th i s  MSI  message  and  corresponds  to  the  coasta l  
warn i ng  area  (see  comments  1 4 ,  1 5 ,  and  1 6) .  Th i s  fi e l d  i s  set  to  n u l l  for a l l  o ther Servi ce  Code  va l ues.  

Service  

Code  

Type  of Service  

1 3  Navi gati ona l ,  Meteoro log i ca l ,  or P i racy Coasta l  warn i ng  

 

8 )  The  Presen tati on  code  i s  a  fi xed  two-d i g i t  n umeri c  va l ue  that  defi nes  the  l anguage  to  be  u sed  for presen tati on  
of th i s  MSI  message.  Cu rren t  defi n i ti ons  are  provided  be l ow.  

Presentation  Code  Value  Language  

00  I n ternati onal  Alphabet N umber 5  

 

9 )  Year of message  recepti on  UTC (4  fi xed  d i g i ts) .  

1 0 )  Mon th  of message  recepti on  UTC (2  fi xed  d i g i ts ,  01  to  1 2 ) .  

1 1 )  Day of message  recepti on  UTC (2  fi xed  d i g i ts ,  01  to  31 ) .  

1 2 )  Hour of message  recepti on  UTC (2  fi xed  d i g i ts ,  00  to  23) .  

1 3)  M i nu te  of message  recepti on  UTC (2  fi xed  d i g i ts ,  00  to  59) .  

1 4)  The  Coasta l  warn ing   add ress  consi sts  of th ree  fi e l ds ,  where  th i s  fi e l d  i den ti fi es  the  NAVAREA/METAREA wi th  
a  range  from  01  to  21 .  Th i s  fi e l d  i s  a  two-d i g i t  n umeri ca l  fi e l d  con ta i n i ng  the  fi rst  two  d i g i ts  (X1 X2)  from  the  
transm i tted  message ’ s  “4  a l phanumeri c  coasta l  warn i ng  area  add ress  X1 X2B1 B2”  that  i den ti fy the  
NAVAREA/METAREA.  (See  IMO,  I n ternati onal  SafetyNET Manua l ) .  Th i s  fi e l d  sha l l  be  nu l l  i f there  i s  an  error 
i n  the  recei ved  NAVAREA due  to  sate l l i te  rad i o  l i nk i n terference  or i f the  Servi ce  Code  fi e l d  i s  not  1 3 .  

1 5)  The  Coasta l  warn i ng  area  i s  a  s i ng l e  a l pha  character fi e l d  and  has  a  range  from  A to  Z.  Th i s  i s  the  second  
fi e l d  ( th i rd  character)  from  the  transm i tted  message’ s  “4  a l phanumeri c  coasta l  warn i ng  area  add ress  
X1 X2B1 B2” .  Th i s  fi e l d  sha l l  be  nu l l  i f there  i s  an  error i n  the  recei ved  Coasta l  warn i ng  area  d ue  to  sate l l i te  
rad i o  l i n k i n terference  or i f the  Servi ce  Code  fi e l d  i s  n ot  1 3 .  The  coasta l  warn i ng  area  associated  wi th  th i s  
character fi e l d  i s  defi ned  i n  the  “MASTER PLAN  OF  SHORE-BASED  FACI LI TI ES  FOR THE  GLOBAL  
MARITIME  D ISTRESS  AND  SAFETY SYSTEM  (GMDSS  MASTER PLAN)” ,  ( IMO  GMDSS. 1 /Ci rc. 1 8).  

1 6)  The  Coasta l  warn ing  sub j ect  i nd i cator i s  a  s i ng l e  a l pha  character fi e l d  and  has  a  range  from  A to  Z.  Th i s  i s  the  
th i rd  fi e l d  (fou rth  character)  from  the  transm i tted  message’ s  “4  a l phanumeri c  coasta l  warn i ng  area  add ress  
X1 X2B1 B2” .  Th i s  fi e l d  sha l l  be  nu l l  i f there  i s  an  error i n  the  recei ved  sub j ect  i nd i cator due  to  sate l l i te  rad i o  
l i nk i n terference  or i f the  Service  Code  fi e l d  i s  not  1 3 .  

A =  Navi gati onal  warn i ngs  

B  =  Meteorol og i ca l  warn i ngs  

C  =  I ce  reports  

D  =  Search  and  rescue  i n formati on ,  and  acts  of p i racy warn i ngs  

E  =  Meteorol og i ca l  forecasts  

F  =  P i l ot  servi ce  messages  

G  =  AI S  

H  =  LORAN  messages  

I  =  n ot  u sed  

J  =  SATNAV messages  

K =  Other e l ectron ic  navai d  messages  

L  =  Other Navi gati onal  warn i ngs  –  add i ti ona l  to  sub j ect  i nd i cator code  (c2)  of A 

V,  W,  X,  Y =  Specia l  servi ces  a l l ocati on  by the  I n ternati ona l  SafetyNET Panel  

Z  =  No  messages  on  hand  

8.3.88  SM3  – SafetyNET Message,  C ircu lar Area address  

The  SM3  sentence  i s  used  to  report MSI  messages  con tain ing  a  shore-to-sh ip  d istress  a lert,  
or navigational ,  meteorolog ical ,  or p i racy warn ing ,  or SAR coord ination  to  a  ci rcu lar area  as  
described  i n  comments  1 4 ,  1 5,  1 6 ,  and  1 7  below,  based  upon  the  MSI  Service  Code  values  
of e i ther fourteen  (1 4) ,  twenty-four (24)  or forty-four (44).  
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Th is  SM3  sen tence  con tains  qual i fying  i n formation  related  to  the  MSI  message  body i n  the  
correspond ing  SMB  sentence(s).  Th is  i ncludes  the  i den ti fi cation  of the  source  of the  MSI  
message,  pu rpose  and  scope  of the  MSI  message,  and  date/time  of receipt.  One  or more  
SMB  sen tences  shal l  a lways  fol l ow th i s  sentence.  Th is  sen tence  and  re lated  SMB  sentences  
are  l i nked  by the  Un ique  Message  number generated  by the  receiving  EGC Terminal  data  
fi e l d  i ncluded  i n  both  sen tences.  

 

 
Comments:  

1 )  The  MSI  S tatus  fi e l d  con fi rms  i f the  en ti re  Mari ne  Safety I n formati on  Message  has  been  or has  not  been  
correctl y and  complete l y rece ived  by the  EGC Term inal .  

A  =  MSI  Message  complete:  a l l  d ata  fi e l ds  i n  th i s  sen tence  and  associated  SMB  sen tences  are  complete  and  
va l i d .  

V  =  MSI  Message  not  complete:  some  data  fi e l ds  i n  th i s  sen tence  may be  nu l l  or set  to  an  u nknown  state ,  or 
some  characters  wi th i n  the  MSI  message  body wi th i n  the  associated  SMB  sen tences  may be  represen ted  
by the  underscore  “_”  character.  

2 )  Th i s  data  fi e l d  con ta i ns  the  Un i que  Message  Number generated  by the  recei vi ng  EGC Term inal ,  sometimes  
referred  to  as  a  Mobi l e  Earth  S tati on  (MES)  or Sh i p  Earth  S tati on  (SES) .  Th i s  i s  a  vari ab l e  l eng th  i n teger 
va l ue  wi th  no  decimal  p l ace  or decimal  d i g i ts .  The  maximum  s i ze  of th i s  fi e l d  i s  6  d i g i ts .  Th i s  same  data  fi e l d  
i s  con ta ined  i n  the  SMB  sen tence.  Th i s  fi e l d  sha l l  not  be  nu l l .  

3 )  The  Un i que  Message  Sequence  Number i s  ass i gned  by the  Land  Earth  S tati on  (LES)  ori g i nati ng  th i s  MSI  
message.  Th i s  fi e l d  i s  a lways  6  fi xed  d i g i ts ,  requ i ri ng  zero  fi l l  i f the  va l ue  recei ved  from  the  LES  con ta i ns  l ess  
than  6  d i g i ts .  For example,  i f the  LES  broadcast  a  5  d i g i t  n umber “1 0345” ,  i t  wou l d  be  represen ted  i n  th i s  d ata  
fi e l d  as  “01 0345” ,  both  havi ng  the  same  numeri c  va l ue .  I f any porti on  of the  Un i que  Message  Sequence  
Number i s  recei ved  i n  error ( i . e .  d ue  to  sate l l i te  rad i o  l i nk i n terference)  or u nknown  by the  EGC  Term inal ,  then  
th i s  fi e l d  sha l l  be  nu l l .  

4 )  Th i s  fi e l d  con ta i ns  the  3-d i g i t  n umeri c  I D  of the  LES  that  ori g i nated  th i s  MS I  message.  Th i s  fi e l d  i s  a lways  3  
fi xed  d i g i ts ,  requ i ri ng  zero  fi l l  i f the  va l ue  recei ved  from  the  LES  con ta i ns  l ess  than  3  d i g i ts .  I f any porti on  of 
the  LES  I D  i s  recei ved  i n  error ( i . e .  d ue  to  sate l l i te  rad i o  l i nk i n terference)  or u nknown  by the  EGC  Term ina l ,  
then  th i s  fi e l d  sha l l  be  nu l l .  

5 )  Ocean  Reg ion  code.  Th i s  fi e l d  sha l l  not  be  nu l l .  

0  =  Atl an ti c  Ocean  Reg ion  −  West  

1  =  Atl an ti c  Ocean  Reg ion  −  East  

2  =  Paci fi c  Ocean  Reg ion  

3  =  I n d i an  Ocean  Reg ion  

4  – 7  =  Reserved  

8  =  Unknown  

$--SM3,A,x. x, xxxxxx, xxx, x, x, xx, xx, xxxx, xx, xx, xx, xx, l l l l . l l , a , yyyyy.yy, a, xxx*hh  

M inu te  1 3)  

Hour 1 2)  

Day 1 1 )  

Month  1 0)  

Year 9)  

Presentation  code  8)  

Service  code  7)  

Priori ty code  6)  

Ocean  reg ion  code  5)  

Land  Earth  Station  (LES)  I D  4)  

LES  Un ique  message  sequence  number 3)  

U n ique  message  number 2)  

MSI  Status  1 )  

C i rcu lar Area  Address,  Centre  Long i tude  – E/W 1 4) , 1 6)  

C i rcu lar Area  Address,  Rad ius  i n  NM  1 4 )  1 7)  

Circu lar Area  Address,  Centre  Lati tude  – N /S  1 4)  1 5)  
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9  =  Al l  ocean  reg i ons  

6 )  Pri ori ty code  of the  MSI  message.  Th i s  fi e l d  sha l l  not  be  nu l l .  

1  =  Safety 

2  =  U rgency 

3  =  D i stress  

4  -8  =  Reserved  

9  =  U nknown  

7)  The  fi xed  two-d i g i t  Servi ce  code  i den ti fi es  the  type  of th i s  MSI  message  and  corresponds  to  a  ci rcu l ar area  
add ress  (see  comments  1 4) ,  1 5) ,  1 6) ,  and  1 7)) .  Th i s  fi e l d  i s  set  to  nu l l  for a l l  o ther Servi ce  Code  va l ues.  

Service  

Code  

Type  of Service  

1 4  Shore-to-Sh ip  D i stress  Al ert  to  a  ci rcu l ar area  

24  Navi gati onal ,  Meteoro l og i ca l ,  or P i racy warn i ng  to  a  ci rcu l ar area  

44  SAR Coord i nati on  to  a  ci rcu l ar area  

 

8 )  The  Presen tati on  code  i s  a  fi xed  two-d i g i t  n umeri c  va l ue  that  defi nes  the  l anguage  to  be  u sed  for presen tati on  
of th i s  MSI  message.  Cu rren t  defi n i ti ons  are  provided  be l ow.  

Presentation  Code  Value  Language  

00  I n ternati onal  Al phabet Number 5   

 

9 )  Year of message  recepti on  UTC (4  fi xed  d i g i ts) .  

1 0 )  Mon th  of message  recepti on  UTC (2  fi xed  d i g i ts ,  01  to  1 2 ) .  

1 1 )  Day of message  recepti on  UTC (2  fi xed  d i g i ts ,  01  to  31 ) .  

1 2 )  Hour of message  recepti on  UTC (2  fi xed  d i g i ts ,  00  to  23) .  

1 3)  M i nu te  of message  recepti on  UTC (2  fi xed  d i g i ts ,  00  to  59) .  

1 4)  The  Ci rcu lar Area  Address  wi th i n  an  I nmarsat-C  transm i tted  MSI  message  i s  a  fi xed  ten -d i g i t  fi e l d  cons i sti ng  
of e i gh t-numeri c d i g i ts  and  two-a l pha  d i g i ts .  Example:  A ci rcl e  cen tered  at  l a ti tude  of 56°N  and  l ong i tude  of 
34°W wi th  a  rad i us  of 35  nau ti ca l  m i l es  i s  represen ted  as  “56N034W035”  from  the  form  
“D1 D2LaD3D4D5LoR1 R2R3”  (See  I MO  I n ternati onal  SafetyNET Manual ) .  Comments  1 5  −  1 7  d escri be  how 
th i s  i n formati on  i s  apporti oned  to  s tandard  I EC  61 1 62  data  fi e l ds .  

1 5)  The  Cen tre  Lati tude  and  l a ti tude  d i recti on  (N /S)  i s  from  the  fi rst  th ree  characters  of the  transm i tted  Ci rcu l ar 
Area  Address,  “D1 D2LaD3D4D5LoR1 R2R3” .  Th i s  i s  a  fi xed  l eng th  fi e l d  con ta i n i ng  two  d i g i ts  of l a ti tude  i n  
u n i ts  of d egrees,  wi th  the  two  d i g i t  m inu tes  porti on  set  to  zeros  and  no  decimal  p l ace  or decimal  m inu tes.  A 
va l ue  of 56º  N  wou ld  be  represen ted  as  “5600 ,N ”  i n  the  sen tence.  Lead i ng  zeros  are  requ i red  when  the  
l a ti tude  va l ue  i s  between  0  and  9  degrees.  Th i s  fi e l d  sha l l  be  nu l l  i f there  i s  an  error i n  the  recei ved  Cen tre  
Lati tu de  due  to  sate l l i te  rad i o  l i nk i n terference  or i f the  Servi ce  Code  fi e l d  i s  n ot  1 4 ,  24 ,  or 44 .  

1 6)  The  Cen tre  Long i tude  and  l ong i tude  d i recti on  (W/E)  i s  from  the  fou rth  th rough  seven th  characters  of the  
transm i tted  Ci rcu l ar Area  Add ress,  “D1 D2LaD3D4D5LoR1 R2R3” .  Th i s  i s  a  fi xed  l eng th  fi e l d  con ta i n i ng  th ree  
d i g i ts  of l ong i tude  i n  u n i ts  of degrees,  wi th  the  two  d i g i t  m i nu tes  porti on  set  to  zeros  and  no  d ecimal  p l ace  or 
decimal  m i nu tes.  A va l ue  of 34º  W wou l d  be  represen ted  as  “03400 ,W”  i n  the  sen tence.  Lead i ng  zero(s)  are  
requ i red  when  the  l ong i tude  va l ue  i s  between  0  and  99  degrees.  Th i s  fi e l d  sha l l  be  nu l l  i f there  i s  an  error i n  
the  recei ved  Cen tre  Long i tude  d ue  to  sate l l i te  rad i o  l i n k i n terference  or i f the  Servi ce  Code  fi e l d  i s  not  1 4 ,  24 ,  
or 44 .  

1 7 )  The  Rad i us  i s  from  the  l ast  th ree  characters  of the  transm i tted  C i rcu l ar Area  Address,  
“D1 D2LaD3D4D5LoR1 R2R3” .  Th i s  i s  a  th ree  d i g i t  fi xed  l eng th  n umeri c  fi e l d  con ta in i ng  the  rad i us  i n  u n i ts  of 
nau ti ca l  m i l es .  A va l ue  of 035  wou l d  be  represen ted  as  “035”  i n  the  sen tence.  Lead i ng  zero(s)  are  requ i red  
when  the  rad i u s  va l ue  i s  between  0  and  99  deg rees.  The  maximum  va l ue  for th i s  fi e l d  i s  999  m i l es .  Th i s  fi e l d  
sha l l  be  nu l l  i f there  i s  an  error i n  the  recei ved  Rad i us  due  to  sate l l i te  rad i o  l i nk i n terference  or i f the  Servi ce  
Code  fi e l d  i s  not  1 4 ,  24 ,  or 44 .  

8.3.89  SM4 – SafetyNET Message,  Rectangular Area  Address  

The  SM4  sen tence  i s  used  to  report MSI  messages  con tain ing  navigational ,  meteorolog ical ,  
or p i racy warn ing ,  or SAR coord ination  to  a  rectangu lar area  as  described  i n  comments  1 4),  
1 5),  1 6),  1 7) ,  and  1 8)  below,  based  upon  the  MSI  Service  Code  values  of e i ther four (4) ,  or 
th i rty-four (34).  
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Th is  SM4  sen tence  contains  qual i fying  i n formation  re lated  to  the  MSI  message  body i n  the  
correspond ing  SMB  sentence(s).  Th is  i ncludes  the  i den ti fi cation  of the  source  of the  MSI  
message,  pu rpose  and  scope  of the  MSI  message,  and  date/time  of receipt.  One  or more  
SMB  sen tences  shal l  a lways  fol l ow th i s  sentence.  Th is  sen tence  and  re lated  SMB  sen tences  
are  l i nked  by the  Un ique  Message  number generated  by the  receiving  EGC Terminal  data  
fie l d  i ncluded  i n  both  sentences.  

 

 
Comments:  

1 )  The  MSI  S tatus  fi e l d  con fi rms  i f the  en ti re  Mari ne  Safety I n formati on  Message  has  been  or has  not  been  
correctl y and  complete l y rece ived  by the  EGC Term inal .  

A  =  MSI  Message  complete:  a l l  d ata  fi e l ds  i n  th i s  sen tence  and  associated  SMB  sen tences  are  complete  and  
va l i d .  

V  =  MSI  Message  not  complete :  some  data  fi e l ds  i n  th i s  sen tence  may be  n u l l  or set  to  an  unknown  s tate ,  or 
some  characters  wi th i n  the  MSI  message  body wi th i n  the  associated  SMB  sen tences  may be  represen ted  
by the  underscore  “_”  character.  

2 )  Th i s  data  fi e l d  con ta i ns  the  Un i que  Message  Number generated  by the  recei vi ng  EGC  Term inal ,  sometimes  
referred  to  as  a  Mobi l e  Earth  S tati on  (MES)  or Sh i p  Earth  S tati on  (SES).  Th i s  i s  a  vari ab l e  l eng th  i n teger 
va l ue  wi th  no  d ecimal  p l ace  or d ecimal  d i g i ts .  The  maximum  s i ze  of th i s  fi e l d  i s  6  d i g i ts .  Th i s  same  data  fi e l d  
i s  con ta i ned  i n  the  SMB  sen tence.  Th i s  fi e l d  sha l l  not  be  nu l l .  

3 )  The  Un i que  Message  Sequence  Number i s  ass i gned  by the  Land  Earth  S tati on  (LES)  ori g i nati ng  th i s  MSI  
message.  Th i s  fi e l d  i s  a lways  6  fi xed  d i g i ts ,  requ i ri ng  zero  fi l l  i f the  va l ue  recei ved  from  the  LES  con ta ins  l ess  
than  6  d i g i ts .  For example,  i f the  LES  broadcast  a  5  d i g i t  n umber “1 0345” ,  i t  wou l d  be  represen ted  i n  th i s  data  
fi e l d  as  “01 0345” ,  both  havi ng  the  same  numeri c  va l ue .  I f any porti on  of the  Un i que  Message  Sequence  
Number i s  recei ved  i n  error ( i . e .  d ue  to  sate l l i te  rad i o  l i n k i n terference)  or u nknown  by the  EGC  Term inal ,  then  
th i s  fi e l d  sha l l  be  nu l l .  

4 )  Th i s  fi e l d  con ta i ns  the  3-d i g i t  n umeri c  I D  of the  LES  that  ori g i nated  th i s  MS I  message.  Th i s  fi e l d  i s  a lways  3  
fi xed  d i g i ts ,  requ i ri ng  zero  fi l l  i f the  va l ue  recei ved  from  the  LES  con ta i ns  l ess  than  3  d i g i ts .  I f any porti on  of 
the  LES  I D  i s  recei ved  i n  error ( i . e .  d ue  to  sate l l i te  rad i o  l i nk i n terference)  or u nknown  by the  EGC Term inal ,  
then  th i s  fi e l d  sha l l  be  nu l l .  

5 )  Ocean  Reg ion  code.  Th i s  fi e l d  sha l l  not  be  nu l l .  

0  =  Atl an ti c  Ocean  Reg ion  −  West  

1  =  Atl an ti c  Ocean  Reg ion  −  East  

2  =  Paci fi c  Ocean  Reg ion  

3  =  I n d i an  Ocean  Reg ion  

4  –  7  =  Reserved  

$--SM4,A,x. x, xxxxxx, xxx, x, x, xx, xx, xxxx, xx, xx, xx, xx, l l l l . l l , a , yyyyy. yy, a, xx, xxx*hh  

M inu te  1 3)  

Hour 1 2 )  

Day 1 1 )  

Mon th  1 0)  

Year 9)  

Presentation  code  8)  

Service  code  7)  

Priori ty code  6)  

Ocean  reg ion  code  5)  

Land  Earth  Station  (LES)  I D  4)  

LES  Un ique  message  sequence  number 3)  

U n ique  message  number 2)  

MSI  Status  1 )  

Rectangular Area Address,  South-West Corner Longitude – E/W 1 4),1 6) 
Extent of Rectangle Area in  Latitude Degrees North  1 4),1 7)  

Extent of Rectangle Area in  Longitude Degrees East 1 4),1 8)
 

Rectangular Area Address,  South-West Corner Latitude – N/S 1 4),1 5) 
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8  =  Unknown  

9  =  Al l  ocean  reg i ons  

6 )  Pri ori ty code  of the  MSI  message.  Th i s  fi e l d  sha l l  not  be  nu l l .  

1  =  Safety 

2  =  U rgency 

3  =  D i stress  

4  -8  =  Reserved  

9  =  U nknown  

7)  The  fi xed  two-d i g i t  Servi ce  code  i d en ti fi es  the  type  of th i s  MSI  message  and  corresponds  to  a  rectangu l ar 
area  add ress  (see  comments  1 4 ,  1 5 ,  1 6 ,  1 7 ,  and  1 8) .  Th i s  fi e l d  i s  set  to  nu l l  for a l l  o ther Servi ce  Code  va l ues.  

Service  

Code  

Type  of Service  

04  Navi gati onal ,  Meteorol og i ca l ,  or P i racy warn i ng  to  a  rectangu l ar area  

34  SAR Coord i nati on  to  a  rectangu l ar area  

 

8 )  The  Presen tati on  code  i s  a  fi xed  two-d i g i t  n umeri c  va l ue  that  defi nes  the  l anguage  to  be  u sed  for presen tati on  
of th i s  MSI  message.  Cu rren t  defi n i ti ons  are  provided  be l ow.  

Presentation  Code  Value  Language  

00  I n ternati onal  Al phabet  Number 5   

 

9 )  Year of message  recepti on  UTC (4  fi xed  d i g i ts) .  

1 0 )  Mon th  of message  recepti on  UTC (2  fi xed  d i g i ts ,  01  to  1 2 ) .  

1 1 )  Day of message  recepti on  UTC (2  fi xed  d i g i ts ,  01  to  31 ) .  

1 2 )  Hour of message  recepti on  UTC (2  fi xed  d i g i ts ,  00  to  23) .  

1 3)  M i nu te  of message  recepti on  UTC (2  fi xed  d i g i ts ,  00  to  59) .  

1 4)  The  Rectangu l ar Area  Address  wi th i n  an  I nmarsat-C  transm i tted  MSI  message  i s  a  fi xed  twel ve-d i g i t  fi e l d  
cons i sti ng  of ten -numeri c  d i g i ts  and  two-a l pha  d i g i ts .  Example:  a  rectang l e  whose  sou th -west  corner i s  60º  N  
and  01 0º  W,  extend i ng  30º  north  and  25º  east,  i s  coded  as :  60N01 0W30025  from  the  form  
“D1 D2LaD3D4D5LoD6D7D8D9D1 0”  (see  IMO,  I n ternational  SafetyNET Manua l ) .  Comments  1 5  −  1 8  descri be  
how th i s  i n formati on  i s  apporti oned  to  s tandard  I EC  61 1 62  data  fi e l ds .  

1 5)  The  Sou th -West Corner Lati tude  and  l a ti tude  d i recti on  (N /S)  i s  from  the  fi rst  th ree  characters  of the  
transm i tted  Rectangu l ar Area  Address,  “D1 D2LaD3D4D5LoD6D7D8D9D1 0” .  Th i s  i s  a  fi xed  l eng th  fi e l d  
con ta i n i ng  two  d i g i ts  of l a ti tude  i n  u n i ts  of d egrees,  wi th  the  two  d i g i t  m i nu tes  porti on  set  to  zeros  and  no  
decimal  p l ace  or decimal  m inu tes.  A va l ue  of 60º  N  wou l d  be  represen ted  as  “6000 ,N ”  i n  the  sen tence.  
Lead i ng  zero(s)  are  requ i red  when  the  l a ti tude  va l ue  i s  between  0  and  9  degrees.  Th i s  fi e l d  sha l l  be  n u l l  i f 
there  i s  an  error i n  the  recei ved  Sou th -West Corner Lati tude  due  to  sate l l i te  rad i o  l i nk i n terference  or i f the  
Servi ce  Code  fi e l d  i s  not  04  or 34 .  

1 6 )  The  Sou th -West Corner Long i tude  and  l ong i tude  d i recti on  (W/E)  i s  from  the  fou rth  th rough  seven th  characters  
of the  transm i tted  Rectangu l ar Area  Add ress,  “D1 D2LaD3D4D5LoD6D7D8D9D1 0” .  Th i s  i s  a  fi xed  l eng th  fi e l d  
con ta i n i ng  th ree  d i g i ts  of l a ti tude  i n  u n i ts  of d egrees,  wi th  the  two  d i g i t  m inu tes  porti on  set  to  zeros  and  no  
decimal  p l ace  or decimal  m i nu tes.  A va l ue  of 1 0º  W wou l d  be  represen ted  as  “01 000,W”  i n  the  sen tence.  
Lead i ng  zero(s)  are  requ i red  when  the  l ong i tude  va l ue  i s  between  0  and  99  d egrees.  Th i s  fi e l d  sha l l  be  nu l l  i f 
there  i s  an  error i n  the  recei ved  Sou th -West Corner Long i tude  due  to  sate l l i te  rad i o  l i nk i n terference  or i f the  
Servi ce  Code  fi e l d  i s  not  04  or 34 .  

1 7 )  The  Exten t  of Rectang l e  Area  i n  Lati tude  Degrees  i s  from  the  e i gh th  and  n i n th  characters  of the  transm i tted  
Rectangu l ar Area  Address,  “D1 D2LaD3D4D5LoD6D7D8D9D1 0” .  Th i s  i s  a  fi xed  l eng th  fi e l d  con ta i n i ng  two  
d i g i ts  of l a ti tude  i n  u n i ts  of d egrees  North .  A va l ue  of 30º  wou l d  be  represen ted  as  “30”  i n  the  sen tence.  
Lead i ng  zero(s)  are  requ i red  when  the  l a ti tu de  va l ue  i s  between  0  and  9  deg rees.  Th i s  fi e l d  sha l l  be  n u l l  i f 
there  i s  an  error i n  the  rece i ved  Exten t  of Rectang le  Area  i n  Lati tu de  Degrees  due  to  sate l l i te  rad i o  l i n k 
i n terference  or i f the  Servi ce  Code  fi e l d  i s  n ot  04  or 34 .  

1 8)  The  Exten t  of Rectang l e  Area  i n  Long i tude  Degrees  i s  from  the  l ast  th ree  characters  of the  transm i tted  
Rectangu lar Area  Address,  “D1 D2LaD3D4D5LoD6D7D8D9D1 0” .  Th i s  i s  a  fi xed  l eng th  fi e l d  con ta i n i ng  th ree  
d i g i ts  of l ong i tude  i n  u n i ts  of degrees  East.  A va l ue  of 25º  wou l d  be  represen ted  as  “025”  i n  the  sen tence.  
Lead i ng  zero(s)  are  requ i red  when  the  l ong i tude  va l ue  i s  between  0  and  99  degrees.  Th i s  fi e l d  sha l l  be  nu l l  i f 
there  i s  an  error i n  the  recei ved  Exten t  of Rectang l e  Area  i n  Long i tude  Degrees  due  to  sate l l i te  rad i o  l i nk 
i n terference  or i f the  Servi ce  Code  fi e l d  i s  not  04  or 34 .  
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8.3.90  SMB – IMO SafetyNET Message Body 

The  SMB  sen tence(s)  con tains  the  MSI  message  body re lated  to  the  qual i fying  i n formation  i n  
the  preced ing  SM1 ,  or SM2,  or SM3,  or SM4  sen tence.  Th is  i ncludes  the  i den ti fication  of the  
source  of the  MSI  message,  pu rpose  and  scope  of the  MSI  message,  and  date/time  of 
receipt.  One  or more  SMB  sentences  shal l  a lways  fol low a  SM1 ,  or SM2,  or SM3,  or SM4  
sen tence.  The  SM1 ,  or SM2,  or SM3,  or SM4  sen tence  and  re lated  SMB  sen tence(s)  are  
l i nked  by the  Un ique  Message  number generated  by the  receiving  EGC Terminal  data  fie l d  
i ncluded  i n  both  sen tences.  

 

 
Comments:  

1 )  The  tota l  n umber of sen tences  fi e l d  con ta i ns  the  n umber of sen tences  used  for a  MSI  message,  m i n imum  
va l ue  “001 ” .  Th i s  fi e l d  cannot  be  nu l l .  

2 )  The  sen tence  number fi e l d  i den ti fi es  wh i ch  sen tence  number th i s  speci fi c  SMB  sen tence  i s  wi th i n  the  g roup  of 
sen tences  that  make  up  the  MSI  message,  m i n imum  va l ue  “001 ” .  Th i s  fi e l d  may be  nu l l  on l y when  the  “ tota l  
number of sen tences”  fi e l d  i s  “001 ”  and  no  add i ti ona l  sen tences  are  needed  to  convey th i s  MSI  message.  

3 )  The  sequen ti a l  message  i den ti fi er fi e l d  i s  cri t i ca l  to  i den ti fyi ng  g roups  of 2  or more  sen tences  that  make  up  
th i s  mu l ti -sen tence  message.  Th i s  fi e l d  i s  i ncremen ted  each  t ime  a  new mu l ti -sen tence  message  i s  generated  
wi th  the  same  sen tence  formatter.  Th i s  fi e l d ’ s  va l ue  i s  reset  to  zero  when  i t  i s  i n cremen ted  beyond  the  
maximum  va l ue  of n i ne  (range  0 . . 9) .  Th i s  fi e l d  may be  nu l l  on l y when  the  “ tota l  number of sen tences”  fi e l d  i s  
“001 ”  and  no  add i ti ona l  sen tences  are  needed  to  convey th i s  MSI  message.  

4)  Th i s  data  fi e l d  con ta i ns  the  Un i que  Message  Number generated  by the  recei vi ng  EGC Term inal ,  sometimes  
referred  to  as  a  Mobi l e  Earth  S tati on  (MES)  or Sh i p  Earth  S tati on  (SES).  Th i s  i s  a  vari ab le  l eng th  i n teger 
va l ue  wi th  no  decimal  p l ace  or decimal  d i g i ts .  Th i s  fi e l d  cannot  be  nu l l .  

5)  The  Message  body con ta i ns  ASCI I  characters,  and  code  de l im i ters  i f needed ,  up  to  the  maximum  perm i tted  
sen tence  l eng th .  F i e l d  fou r,  the  “Un ique  Message  Number” ,  i s  a  vari ab l e  l eng th  fi e l d  u sual l y con ta i n i ng  s i x  
d i g i ts .  When  fi e l d  fou r con ta i ns  s i x  d i g i ts ,  the  message  body may con ta i n  up  to  53  characters  i ncl ud i ng  any 
code  de l im i ters .  Characters  of the  MSI  message  text  sha l l  be  represen ted  as  underscore  “_”  i f they are  
unknown  or recei ved  i n  error by the  EGC term ina l  ( i . e .  d ue  to  sate l l i te  rad i o  l i nk i n terference) .  The  tab l e  be l ow 
provi des  the  a l l owable  number of characters  i n  th i s  fi e l d  based  upon  the  number of d i g i ts  i n  the  Un i que  
Message  Number.  

Unique  Message  Number F ield  S i ze  (d ig i ts)  Message  Body Fi eld  S i ze  (characters)  

1  58  

2  57  

3  56  

4  55  

5  54  

6  53  

7 ,  8 ,  9  52 ,  51 ,  50  

 

Example  of use.  

The  example  shows  a  typical  MSI  message  received  by an  EGC Terminal  at  1 430  on  Apri l  5 th ,  
201 2 ,  and  d i stribu ted  by the  SMB  sen tence.  

<start of example>  

$ --SMB,xxx, xxx, x, x. x, c--c*hh  

Message  body 5)  

U n ique  message  number 4)  

Sequentia l  Message  i den ti fi er 3) ,  0  to  9  

Sen tence  number 2) ,  001  to  999  
 Total  number of sentences needed  to transfer the message 1 ),  001  to 999 
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LES  798  – MSG  521 3  – Distress  Alert  to  Area:  34N  76W 300  
FROM:  Mari time  Rescue  Coord ination  Centre  xxx 
TO:  ALL  SH IPS  I N  xxxxxxx 
SAR SITREP NO:  02  
FISH ING  BOAT 'xxx'  WITH  THREE  PERSONS  ON  BOARD DEPARTED  FROM  xxx I SLAND  ON  
xxx AT NOONTIME  AND  SINCE  THEN  NO  I NFORMATION  ABOUT HER.  PARTICULARS  . . .  
SH IPS  SAI LING  I N  VICIN ITY ARE  KINDLY REQUESTED  TO  KEEP A SHARP LOOK OUT 
I NFORMING  MRCC 
REGARDS  

DUTY OFFICER 

<end  of example>  

I nspecting  the  correspond ing  SM3  and  SMB  sen tences  wou ld  typical l y show:  

$ CSSM3 , 1 2 3 4 56 , 0 0 5 2 1 3 , 7 9 8 , 0 , 3 , 1 4 , 0 0 , 2 0 1 2 , 0 4 , 0 5 , 1 4 , 3 0 , 3 4 0 0 , N, 0 7 6 , W, 3 0 0 * hh  

$ CSSMB, 0 0 8 , 0 0 1 , 0 , 1 2 3 4 5 6 , FROM: Maritime  Res cue  Coordination  Centre  xxx^ 0 D^ 0 ATO: * hh  

$ CSSMB, 0 0 8 , 0 0 2 , 0 , 1 2 3 4 5 6 ,  ALL  SHI PS  I N  xxxxxxx^ 0 D^ 0 ASAR S I TREP  NO:  0 2 ^ 0 D^ 0 AFI S* hh  

$ CSSMB, 0 0 8 , 0 0 3 , 0 , 1 2 3 4 5 6 , HI NG  BOAT  ' xxx'  WI TH  THREE  PERSONS  ON  BOARD  DEPARRTED* hh  

$ CSSMB, 0 0 8 , 0 0 4 , 0 , 1 2 3 4 5 6 ,  FROM xxx  I SLAND  ON^ 0 D^ 0 Axxx  AT  NOONTIME  AND  S I NCE  TH* hh  

$ CSSMB, 0 0 8 , 0 0 5 , 0 , 1 2 3 4 5 6 , EN  NO  I NFORMATI ON  ABOUT  HER.  PARTI CULARS  . . . ^ 0 D^ 0 ASHI * hh  

$ CSSMB, 0 0 8 , 0 0 6 , 0 , 1 2 3 4 5 6 , PS  SAI LI NG  I N  VI CI NI TY  ARE  KI NDLY  REQUESTED  TO  KEEP  A* hh  

$ CSSMB, 0 0 8 , 0 0 7 , 0 , 1 2 3 4 5 6 ,  S HARP  LOOK OUT^ 0 D^ 0AINFORMI NG  MRCC^ 0 D^ 0 AREGARDS^ 0 D* hh  

$ CSSMB, 0 0 8 , 0 0 8 , 0 , 1 2 3 4 5 6 , ^ 0 A     DUTY  OFFI CER* hh  

 

8.3.91  SPW – Securi ty password  sentence 

Th is  sen tence  can  be  used  for au then tication .  For th i s  pu rpose  the  sen tence  has  to  be  
appl ied  before  the  protected  sen tence  (for example  EPV,  SSD).  

NOTE  Th i s  sen tence  transm i ts  the  password  i n  p l a i n  text  wh i ch  i s  a  cyber secu ri ty concern  for networks.  

Other sen tences  shal l  not be  i n terleaved  between  the  password  sen tence  and  protected  
sen tence  and  the  time  between  the  SPW and  the  protected  sen tence  shou ld  be  l im i ted .  The  
password  protected  sen tence  pai r shou ld  be  sen t wi thou t unnecessary delay between  
sen tences.  The  recommendation  i s  1  s  maximum  timeou t.  Note  that any of the  s i gnals  may 
be  l ost and  timed  ou t.  

I f the  SPW is  not accepted  (for example  because  the  password  i s  i ncorrect)  the  receiving  
device  shal l  generate  a  NAK sentence  wi th  the  reason  code  set to  1 1  and  the  associated  
sen tence  shal l  not be  processed .  

 

 
Comments:  

1 )  The  fo l l owing  sen tence  formatter that  shou l d  be  protected  (for example  EPV).  

2 )  For AI S  the  un i que  i den ti fi er i s  the  MMSI .  

3 )  An  i n teger number as  defi ned  be l ow:  

 1  =  U ser l evel  password ;  

 2  =  Adm in i strator l evel  password ;  

 3 -9  =  Reserved .  

4 )  Password  as  text  up  to  32  characters.  

 

$--SPW,ccc, c--c, x, c--c*hh<CR><LF>  

Password  4)  

Password  l evel  3)  

U n ique  i denti fier 2)  

Password  protected  sentence  1 )  
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Example:  

The  password  cou l d  be  changed  wi th  a  SPW+EPV sen tence  pa i r.  I n  th i s  example  the  Ta l ker I D  of “ I I ”  i s  u sed  
for I n tegrated  I n strumen tati on  and  the  AI S  Ta l ker I D  of “AI ”  i s  u sed .  The  MMSI  of the  AI S  S tati on  i s  
21 1 000001 ,  and  the  adm in i strator password  i s  i n i t i a l l y set  to  “SESAME”  and  wi l l  be  changed  to  
“HEUREKA1 43” :  

$ I I SPW,EPV, 21 1 000001 , 2 , SESAME*hh  

$ I I EPV,C,AI , 21 1 000001 , 1 1 1 , HEUREKA1 43*hh  

wi th  response:  

$AIEPV,R,AI , 21 1 000001 , 1 1 1 , HEUREKA1 43*hh  

8.3.92  SSD  – AIS  sh ip  static  data  

Th is  sentence  i s  used  to  en ter stati c parameters  i n to  a  sh ipboard  AIS  un i t.  The  parameters  i n  
th is  sen tence  support a  number of the  I TU -R M . 1 371  Messages.  

 

 
Comments :  

1 )  Sh i p ’ s  ca l l  s i gn .  A nu l l  fi e l d  i n d i cates  that  the  previ ous l y en tered  ca l l  s i gn  i s  u nchanged .  The  stri ng  of 
characters  “@@@@@@@” i s  u sed  to  i n d i cate  that  the  ca l l  s i gn  i s  not  ava i l ab l e .  

2 )  The  characters  that  can  be  u sed  i n  the  name  are  l i s ted  i n  the  I TU -R M . 1 371 ,  6 -b i t  ASCI I .  Some  of the  
acceptabl e  characters  i n  th i s  6 -b i t  ASCI I  tab l e  are  the  reserved  characters  wi th i n  th i s  s tandard  ( I EC  61 1 62-1 ) ,  
Tab l e  1 .  These  characters  shou l d  be  represen ted  us i ng  the  “^”  method  (see  7 . 1 . 4) .  A n u l l  fi e l d  i n d i cates  that  
the  previ ous l y en tered  name  i s  u nchanged .  The  s tri ng  of characters  
“@@@@@@@@@@@@@@@@@@@@”  i s  u sed  to  i n d i cate  that  the  sh i p ’ s  name  i s  not  ava i l ab l e .  

3 )  These  are  the  fou r d imens ions  from  the  bow,  s tern ,  port  beam,  and  s tarboard  beam  to  the  hori zon ta l  reference  
poi n t  on  the  sh i p  for wh i ch  the  cu rren t  “pos i ti on  reports”  are  va l i d .  The  sum  of A +  B  i s  the  l eng th  of the  sh i p  i n  
metres,  and  the  sum  of C  +  D  i s  the  wi d th  of the  sh i p  i n  metres.  Refer to  the  I TU -R M . 1 371 ,  Message  5 ,  
“ reference  poi n t  for reported  pos i ti on  and  d imens ions  of sh i p” .  I f the  reference  poi n t  of “ reported  posi ti on ”  i s  
n ot  ava i l ab l e ,  bu t  the  d imens ions  of the  sh i p  are  avai l ab l e :  A =  C  =  0  and  B  >  0  and  D  >  0 .  I f ne i ther the  
reference  poi n t  for the  reported  pos i ti on  nor the  d imens ions  of the  sh ip  are  avai l ab l e :  A =  B  =  C  =  D  =  0  
(defau l t) .  U se  of a  n u l l  fi e l d  for A,  B ,  C,  and /or D  i nd i cates  that  the  previ ous l y en tered  d imens ion  for that  
parameter i s  u nchanged .  I n  many cases,  the  sh i p ’ s  reference  poi n t  for “ reported  pos i ti on ”  wi l l  be  the  l ocati on  of 
the  pos i ti on i ng  an tenna.  

4 )  The  DTE  i n d i cator i s  an  abbrevi ati on  for data  term ina l  equ i pmen t i n d i cator.  The  pu rpose  of the  DTE  i nd i cator i s  
to  i n form  d i s tan t  rece i vi ng  appl i cati ons  that,  i f set  to  “avai l ab l e , ”  the  transm i tti ng  s tati on  con forms,  a t  l east,  to  
the  m i n imum  keyboard  and  d i sp l ay requ i remen ts .  The  DTE  i nd i cator i s  on l y u sed  as  i n formation  provi ded  to  the  
appl i cati on  l ayer –  i n d i cati ng  that  the  transm i tti ng  s tati on  i s  ava i l ab le  for commun icati ons.  On  the  transm i tti ng  
s i de,  the  DTE  i nd i cator may be  set  by an  external  appl i cati on  u s i ng  th i s  sen tence.  DTE  i nd i cator fl ag  va l ues  
are:  

0  =  Keyboard  and  d i sp l ay are  a  s tandard  con fi gu rati on ,  and  commun icati on  i s  supported ;  

1  =  Keyboard  and  d i sp l ay are  e i ther unknown  or unab l e  to  support  commun icati on .  

5)  The  sou rce  i den ti fi er con ta i ns  the  ta l ker I D  of the  pos i ti on  sou rce  at  the  l ocati on  on  the  sh i p  defi ned  by d ata  
fi e l d s  3 ,  4 ,  5  and  6 .  The  sou rce  i den ti fi er of “AI ”  shou l d  be  u sed  for the  AI S  u n i ts  i n terna l  posi ti on  sou rce.  Th i s  
data  fi e l d  he l ps  the  AI S  to  d i s ti ngu i sh  the  pos i ti on  i n formati on  sou rce  for the  pu rpose  of chang i ng  the  
i n formati on  broadcast  i n  VDL  message  5  for the  l ocati on  of pos i ti on  sensor an tenna  on  the  vessel .  

8.3.93  STN  – Mu l tiple  data  ID  

Th is  sen tence  i s  transmi tted  before  each  i nd ividual  sen tence  where  there  i s  a  need  for the  
l i stener to  determine  the  exact source  of data  i n  a  system.  Examples  m igh t i nclude  

$--SSD,c--c, c--c, xxx, xxx, xx, xx, c, ac*hh<CR><LF>  

Source  i denti fier 5)  

DTE  i nd icator fl ag  4)  

Pos.  ref. ,point d ist.  “D,”  from starboard  beam,  0 TO 63 m 3)  

Pos.  ref. ,  poin t d i st. “C, ”  from  port beam,  0  to  63  m  3)  

Pos.  ref. , poin t d i st.  “B , ”  from  stern ,  0  to  51 1  m  3)  

Pos.  ref. ,  poin t d i st. “A, ”  from  bow,  0  to  51 1  m  3)  

Ship’s name,  1  to 20 characters 2)  

Ship’s cal l  sign,  1  to 7 characters 1 )  
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dual -frequency depth  sound ing  equ ipment or equ ipment that i n tegrates  data  from  a  number 
of sources  and  produces  a  s i ng le  ou tpu t.  

 

8.3.94 THS  – True  heading  and  status  

NOTE  Th i s  sen tence  rep laces  the  deprecated  sen tence  HDT.  

Actual  vessel  head ing  i n  degrees  true  produced  by any device  or system  producing  true  
head ing .  Th is  sen tence  i ncludes  a  “mode  i nd icator”  fie l d  provid ing  cri ti cal  safety re lated  
i n formation  abou t the  head ing  data,  and  replaces  the  deprecated  HDT sentence.  

 

 
Commen ts :  

1 )  Mode  i nd i cator.  Th i s  fi e l d  shou l d  not  be  nu l l .  

A =   Au tonomous  

E  =   Estimated  (dead  reckon i ng )  

M  =  Manual  i n pu t  

S  =   S imu l ator mode  

V =   Data  not  va l i d  ( i ncl ud i ng  standby)  

8.3.95  TLB  – Target label  

Common  target l abels  for tracked  targets.  Th is  sentence  i s  used  to  speci fy l abels  for tracked  
targets  to  a  device  that provides  tracked  target data  (e. g .  via  the  TTM  – Tracked  target 
message).  Th is  wi l l  a l l ow a l l  devices  d isplaying  tracked  target data  to  use  a  common  set of 
l abels  (e. g .  targets  reported  by two  radars  and  d isplayed  on  an  ECDIS).  

 
Comments:  

1 )  Th i s  sen tence  a l l ows  severa l  target  n umber/l abel  pa i rs  to  be  sen t  i n  a  s i ng l e  message,  the  maximum  sen tence  
l eng th  l im i ts  the  n umber of l abel s  a l l owed  i n  a  message.  

2 )  Nu l l  fi e l d s  i nd i cate  that  no  common  l abe l  i s  speci fi ed ,  not  that  a  nu l l  l abe l  shou l d  be  u sed .  The  i n ten t  i s  to  u se  
a  nu l l  fi e l d  as  a  p l ace  hol der.  A devi ce  that  provi des  tracked  target  d ata  shou l d  u se  i ts  ” l oca l ”  l abel  (u sual l y the  
target  n umber)  un l ess  i t  h as  recei ved  a  TLB  sen tence  speci fyi ng  a  common  l abel .  

8.3.96  TLL – Target lati tude  and  longi tude  

Target number,  name,  posi tion  and  time  tag  for use  i n  systems  tracking  targets.  

$--TLB, x. x, c--c, x. x, c--c, . . . x. x, c--c*hh<CR><LF>  

Add i tional  l abel  pai rs  1 )  

Label  assigned  to  target ‘n ’  2)  

Target number ‘n ’  reported  by the  device.  

$--STN ,  xx*hh<CR><LF>  

Talker ID  number,  00  to  99  

$--THS,x. x, a*hh<CR><LF>  

Mode  i nd icator 1 )  

Head ing ,  degrees  true  
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Commen ts :  

1 )  Target  s tatus :  

L  =  Lost,  tracked  target  has  been  l ost;  

Q  =  Query,  target  i n  the  process  of acqu i s i t i on ;  

T  =   tracki ng .  

2 )  Reference  target:  set  to  “R”  i f target  i s  a  reference  used  to  determ ine  own  sh i p ’ s  posi ti on  or ve l oci ty,  nu l l  
o therwi se .  

8.3.97  TRC  – Thruster control  data  

Th is  sen tence  provides  the  status  of con trol  data  for th ruster devices.  Th is  sen tence  may 
a l so  be  used  as  a  command  sen tence  (see  Comment 9) .  When  provid ing  status  data  the  
sen tence  shal l  be  transmi tted  at  regu lar i n tervals.  

 

 
Comments:  

1 )  N umeri c character to  i den ti fy a  th ruster i n  the  system.  Th i s  i s  numbered  from  cen tre- l i ne.  Th i s  fi e l d  i s  s i ng l e  
d i g i t:  

Odd  =  Bow th ruster 

Even  =  S tern  th rusters  

2 )  “ - “  =  port  

3)  P  =  Per cen t  (%):  0  %  – 1 00  %  from  zero  to  maximum  rpm  

R =  Revol u ti ons  per m i nu te  (RPM)  

V =  data  i n va l i d  

4 )  “ - “  =  port  

5)  P  =  Per cen t  (%)  

D  =  Deg rees  (° )  

V  =  data  i nva l i d  

6)  D i recti on  of th rust  i n  deg rees  (0
0
 –  360

0
) .  Th i s  may be  a  nu l l  fi e l d .  

7 )  I nd i cati on  to  i den ti fy l ocati on .  Th i s  fi e l d  i s  s i ng l e  character.  

B  =  B ri dge  

$--TLL,xx, l l l l . l l , a , yyyyy. yy, a, c--c, hhmmss. ss, a, a*hh<CR><LF>  

Target status  1 )  

UTC of data  

Reference  target 2)  

= R,  nul l  otherwise 

Target name  

Target l ong i tude,  E/W 

Target l ati tude,  N /S  

Target number 00  – 99  

$--TRC,x, x. x, a, x. x, a, x. x, a, a*hh<CR><LF>  

Sentence  status  flag  9)  

Operating  l ocation  i nd icator 7)  8)  

Azimuth  demand  6)  

P i tch  mode  i nd icator 5)  8 )  

P i tch  demand  value  4)  

RPM  mode  i nd icator 3)  8)  

RPM  demand  value  2)  

N umber of th ruster,  bow or stern  1 )  
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P  =  Port  wi ng  

S  =  S tarboard  wi ng  

C  =  Eng i ne  con trol  room  

E  =  Eng i ne  s i de  /  l oca l  

W =  Wing  (port  or s tarboard  not  speci fi ed )  

8)  Th i s  shou l d  not  be  a  nu l l  fi e l d .  

9 )  Th i s  fi e l d  i s  u sed  to  i nd i cate  a  sen tence  that  i s  a  s tatus  report  of cu rren t  setti ngs  or a  con fi gu rati on  command  
chang i ng  setti ngs.  Th i s  fi e l d  shou l d  not  be  n u l l .  

R  =  Sen tence  i s  a  s tatus  report  of cu rren t  setti ngs  (used  for a  rep l y to  a  q uery) .  

C  =  Sen tence  i s  a  con fi gu rati on  command  to  change  setti ngs .  A sen tence  wi thou t  “C”  i s  not  a  command .  

8.3.98  TRL – AIS  transmitter-non-function ing  log  

Th is  sen tence  i s  speci fi c to  AIS  class  A stations.  I t  i s  i n tended  to  support the  retrieval  of the  
AIS  non-function ing  l og  i n formation .  

AIS  class  A stations  l og  the  l ast 1 0  times  of more  than  1 5  m in  when  the  un i t  was  not 
transmi tti ng  posi tion  reports.  Th is  i ncludes  times  when  the  un i t  was  swi tched  off and  times  
when  the  transmi tter was  i nactivated  by any means.  

Th is  sentence  i s  used  to  ou tpu t the  l ogged  non-function ing  times.  On  a  query for th i s  
sen tence  up  to  1 0  sen tences  wi l l  be  ou tpu t,  one  sen tence  for each  l ogged  non-function ing  
time.  

Th is  sen tence  i s  a lways  generated  by class  A stations  as  a  response  to  a  query even  when  
no  l og  en tries  exist.  

 

 
Comments :  

1 )  Tota l  number of l og  en tri es  (1 . . . 1 0 ) .  When  a  q uery i s  recei ved  for th i s  sen tence  and  no  l og  en tri es  exi st,  th i s  
fi e l d  shou l d  be  set  to  “0”  and  a l l  o ther fi e l ds  shou l d  be  set  to  NULL.  When  a  query i s  rece i ved  for th i s  sen tence  
and  one  or more  l og  en tri es  exi st,  th i s  fi e l d  shou l d  report  the  tota l  number of l og  en tri es .  

2 )  The  Log  en try number i den ti fi es  a  speci fi c  l og  en try and  the  order of a  s i ng le  TRL  sen tence  as  part  of a  mu l ti -
sen tence  message  wi th  a  range  of 1  to  the  tota l  n umber of l og  en tri es .  

3 )  The  sequen ti a l  message  i den ti fi er provi des  a  message  i den ti fi cati on  number from  0  to  9  that  i s  sequen ti a l l y 
ass i gned  and  i s  i ncremen ted  for each  new mu l ti -sen tence  message.  The  coun t  resets  to  0  after 9  i s  u sed .  For a  
message  requ i ri ng  mu l ti p l e  sen tences,  each  sen tence  of the  message  con ta i ns  the  same  sequen ti a l  message  
i den ti fi cati on  number.  I t  i s  u sed  to  i den ti fy the  sen tences  con ta i n i ng  porti ons  of the  same  message.  Th i s  a l l ows  
for the  poss i b i l i ty that  other sen tences  m i gh t  be  i n terl eaved  wi th  the  message  sen tences  that,  taken  
col l ecti ve l y,  con ta i n  a  s i ng l e  message.  

4 )  Swi tch  off date ,  i n  the  format “ddmmyyyy“ .  

5)  Swi tch  off UTC  time.  Requ i red  resol u ti on  i s  i n  m i nu tes.  The  seconds  may be  set  to  0  and  the  fracti onal  part  
may be  om i tted .  

6 )  Swi tch  on  date,  i n  the  format “d dmmyyyy“ .  

$--TRL,x. x, x. x, x, xxxxxxxx, hhmmss. ss, xxxxxxxx, hhmmss. ss, x*hh<CR><LF>  

Reason  code  8)  

Swi tch  on  UTC time  7)  

Swi tch  on  date  6)  

Swi tch  off UTC time  5)  

Swi tch  off date  4)  

Sequentia l  message  i den ti fi er 3)  

Log  en try number 2)  

Total  number of l og  en tries  1 )  
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7)  Swi tch  on  UTC time.  Requ i red  reso l u ti on  i s  i n  m i nu tes.  The  seconds  may be  set  to  0  and  the  fracti ona l  part  
may be  om i tted .  

8 )  Reason  for transm i tter non -functi on i ng :  

1  =  power off;  

2  =  s i l en t  mode;  

3  =  transm issi on  swi tched  off by channel  management command ;  

4  =  equ i pmen t mal functi on ;  

5  =  i nva l i d  con fi gu rati on ;  

6  to  9  =  reserved  for fu tu re  u se.  

8.3.99  TRD – Thruster response  data  

Th is  sen tence  provides  the  response  data  for th ruster devices.  

 

 
Comments :  

1 ) N umeri c character to  i den ti fy a  th ruster i n  the  system.  Th i s  i s  n umbered  from  the  cen tre- l i ne.  Th i s  fi e l d  i s  
s i ng l e  d i g i t:  

Odd  =  Bow th ruster 

Even  =  S tern  th rusters  

2 )  " -"  =  port  

3) P  =  Per cen t  (%):  0  – 1 00  %  from  zero  to  maximum  rpm  

R =  Revol u ti ons  per m i nu te  (RPM)  

V =  data  i nva l i d  

4 )  “ -“   port  

5 )  P  =  Per cen t  (%):  

D  =  Degrees  

V =  d ata  i nva l i d  

6 )  D i recti on  of th rust  i n  degrees  (0
0
 –  360

0
) .  Th i s  may be  a  nu l l  fi e l d .  

7 )  Th i s  shou l d  not  be  a  nu l l  fi e l d .  

8.3.1 00  TTD  – Tracked  target data  

Th is  sen tence  i s  used  to  transmi t  tracked  radar targets  i n  a  compressed  format.  Th is  enables  
the  transfer of many targets  wi th  m in imum  overhead .  New target l abels  are  defined  by the  
TLB  sen tence  to  reduce  bandwid th  use.  Transmission  of up  to  four targets  i n  the  same  
sen tence  i s  possib le.  

 

$---TRD,x, x. x, a, x. x, a, x. x*hh<CR><LF>  

Azimuth  response  6)  

P i tch  mode  i nd icator 5)  7 )  

P i tch  response  value  4)  

RPM  mode  i nd icator 3)  7)  

RPM  response  2)  

N umber of th ruster,  bow or stern  1 )  

! - -TTD,hh , hh , x, s—s,x*hh<CR><LF>  

Number of fi l l -b i ts ,  0  to  5  4)  

Encapsu lated  tracked  target data3)  

Sequentia l  message  i den ti fi er,  0  to  9  2)  

Hex sen tence  number,  01  to  FF  1 )  

Total  hex number of sen tences  needed  to  transfer the  message,  01  to  FF 1 )  
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Comments:  

1 )  The  transfer of a l l  tracked  targets  may requ i re  the  transm iss i on  of mu l ti p l e  sen tences.  The  fi rst  fi e l d  speci fi es  
the  tota l  number of sen tences  used  for a  message,  m i n imum  va l ue  1 .  The  second  fi e l d  i den ti fi es  the  order of 
th i s  sen tence  i n  the  message,  m i n imum  va l ue  1 .  These  cannot  be  nu l l  fi e l ds .  

2 )  The  sequen ti a l  message  i d en ti fi er provi des  a  message  i d en ti fi cati on  number from  0  to  9  that  i s  sequen ti a l l y 
ass i gned  and  i s  i ncremen ted  for each  new mu l ti -sen tence  message.  The  coun t  resets  to  0  after 9  i s  u sed .  For a  
message  requ i ri ng  mu l ti p l e  sen tences,  each  sen tence  of the  message  con ta i ns  the  same  sequen ti a l  message  
i den ti fi cati on  number.  I t  i s  u sed  to  i den ti fy the  sen tences  con ta i n i ng  porti ons  of the  same  message.  Th i s  a l l ows  
for the  possi b i l i ty that  other sen tences  m i gh t  be  i n terl eaved  wi th  the  message  sen tences  that,  taken  
co l l ecti ve l y,  con ta i n  a  s i ng l e  message.  Th i s  shou l d  be  a  nu l l  fi e l d  for messages  that  fi t  i n to  one  sen tence.  

3)  The  tracked  target  data  s tructu re  i s  d escri bed  i n  the  tab l es  be l ow.  Data  i s  s tored  most  s i gn i fi can t  b i t  fi rs t.  
Every message  character i s  converted  i n to  s i x  b i ts .  One  sen tence  may con ta i n  from  one  up  to  fou r s tructu res  of 
1 5  characters  i n  the  same  sen tence.  Th i s  fi e l d  supports  a  maximum  of 60  va l i d  characters  for messages  
transferred  u s i ng  mu l ti p l e  sen tences.  

4)  Th i s  cannot  be  a  nu l l  fi e l d .  See  “x4”  i n  d escri pti on  of encapsu lati on  sen tences  i n  7 . 3 . 4 . 2 .  

Protocol  vers ion  zero  

Parameter 
Number 

of b i ts  

Range  and  

resolu tion  
Description  

Protocol  
vers i on  

2  0  to  3  
The  protocol  vers i on  sha l l  a lways  be  set  to  zero  for the  s tructu re  defi ned  
be low.  

Target  number 1 0  0  to  1  023  
The  target  number associated  wi th  the  l abe l  wi th  correspond i ng  n umber.  
Target  number zero  i s  reserved  for no  tracki ng  target.  

True  beari ng  1 2  
to  359, 9°  

S tep  0 , 1 °  

North -up  coord i nate  system  

409, 5  deg  =  I nva l i d  or N /A data  

Speed  1 2  
to  409, 4  kn  

S tep  0 , 1  kn  

See  speed  mode  and  s tabi l i sati on  mode  

 

0  – 409, 3  kn  =  va l i d  speed  

409, 4  kn  =  va l i d  speed  of 409 , 4  or g reater 

409, 5  kn  =  i nva l i d  speed  or speed  not  ava i l ab l e  

Course  1 2  
to  359, 9°  

S tep  0 , 1 °  

See  speed  mode  and  stabi l i sati on  mode  

409, 5  deg  =  I nva l i d  or N /A data  

Head i ng  (AIS  
target  on l y)  

1 2  
to  359, 9°  

S tep  0 , 1 °  

Reported  head i ng  from  AIS ,  north -up  coord i nate  system  

409, 4  deg  =  I nva l i d  or N /A data  

409, 5  deg  =  No  data ,  radar tracki ng  target  

Tracked  /  AI S  
target  s tatus  

3   

Va l ue  Radar AI S  

000  Non -tracki ng  No  target  to  report  

001  
Acqu i ri ng  target  (not  
establ i shed )  

S l eep ing  target  

01 0  Lost  target  Lost  target  

01 1  Reserved  Reserved  

1 00  Estab l i shed  tracki ng ,  n o  a l arm  Acti vated  target,  no  a l arm  

1 01  Reserved  Reserved  

1 1 0  
Estab l i shed  tracki ng ,  
CPA/TCPA a l arm  

Acti vated  target,  CPA/TCPA 
a l arm  

1 1 1  
Estab l i shed  tracki ng ,  
acknowledged  CPA/TCPA a l arm  

Acti vated  target,  acknowledged  
CPA/TCPA a l arm  

Operati on  
mode  

1   
0  =  Au tonomous  (normal )  

1  =  Test  target  

D i stance  1 4  
to  1 63 , 83  NM  

Step  0 , 01  NM  

D i stance  to  target  

 

0  –  1 63 , 81  NM  =  va l i d  d i s tance  

1 63, 82  NM  =  va l i d  d i s tance  of 1 63 , 82  NM  or g reater 

1 63, 83  NM  =  i nva l i d  d i s tance  or d i s tance  not  ava i l ab l e  

Speed  mode  1   
0  =  True  speed  and  cou rse  

1  =  Rel ati ve  speed  and  cou rse  
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Protocol  version  zero  

Parameter 
Number 

of b i ts  

Range  and  

resolu tion  
Description  

Stabi l i sati on  
mode  

1   
0  =  Over the  g round  

1  =  Th rough  the  water 

Parameter =  
Reserved  

2   
Reserved  for fu tu re  u se  

Always  set  to  zero  

Corre l ati on  /  
Associati on  
number 

8  0  to  255  
Number zero  i s  reserved  for no  corre l ati on  /  associati on  

Correl ated  /  associated  targets  are  ass i gned  a  common  number 

TOTAL 90   90 /6  =  1 5  characters  

Theoreti ca l  maximum  th roughpu t  for I EC  61 1 62-2  connecti ons  i s  ca l cu l ated  wi th  the  formu la :  

targets/second  =  baud  rate  /  b i t  per sen tence  *  targets  per sen tence  

38  400  /[22+90/6*4)*1 0 ]  =  46  sen tences  /  second  (4  targets  per sen tence)  =  1 87  targets  /  second  

HSC:  60/40  =  1 , 5  s  /  revol u ti on :  280  targets  /  revol u ti on  (9  b i t  add ress  space  enough )  

Normal :  60/20  =  3  s  /  revol u ti on :  561  targets  /  revol u ti on  (1 0  b i t  add ress  space  enough )  

Overhead  for TLB  – target  l abe l  and  other sen tences  are  not  i n cl u ded  i n  th i s  ca l cu l ati on .  

N /A:  Not  ava i l ab l e  

 

Protocol  version  one  

Parameter 
Number 

of b i ts  

Range  and  

resolu tion  
Description  

Protocol  
vers i on  

2  0  to  3  
The  protocol  vers i on  sha l l  a lways  be  set  to  one  (1 )  for the  s tructu re  
defi ned  be l ow.  Other va l ues  (2  and  3)  are  reserved  for fu tu re  
mod i fi cati on  of th i s  s tructu re .  

Target  number 1 0  0  to  1  023  
The  target  n umber associated  wi th  the  l abel  wi th  correspond i ng  
number.  Target  number zero  i s  reserved  for no  tracki ng  target.  

CPA 1 4  
to  1 63 , 83  NM  

S tep  0 , 01  NM  

CPA of target  

1 63 , 84  NM  =  i n va l i d  or N /A data  

TCPA 1 4  

From  – 81 , 91  m i n  

to  +  8 1 . 91  m in  

S tep  0 , 01  m i n  

Time  to  CPA of target,  “ -“  i n creas i ng  

+  8 1 , 92  m i n  =  i nva l i d  or N /A data  

Parameter =  
Reserved   

2   
Reserved  for fu tu re  u se  

Always  set  to  zero  

TOTAL  42   42 /6  =  7  characters  

N /A:  Not  ava i l ab l e  

 

8.3.1 01  TTM  – Tracked  target message 

Data  associated  wi th  a  tracked  target re lati ve  to  own  sh ip 's  posi tion .  
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Comments:  

1 )  Target  s tatus :  

L  =  Lost,  tracked  target  has  been  l ost;  

Q  =  Query,  target  i n  the  process  of acqu i s i ti on ;  

T  =   Tracki ng .  

2 )  Reference  target:  set  to  “R”  i f target  i s  a  reference  used  to  determ ine  own  sh i p ’ s  pos i ti on  or ve l oci ty,  nu l l  
o therwi se.  

8.3.1 02  TUT – Transmission  of mul ti -language  text 

A sen tence  to  support mu l ti - l anguage  text us ing  a  variable  l ength  Hex fie l d  i n  the  sen tence  
defin i ti on .  

The  sen tence  structure  i s  s im i lar to  the  TXT sen tence,  however,  i t  has  two  add i tional  fie l ds.  
There  i s  a  “source  i den ti fi er”  fi e ld  used  to  i den ti fy the  orig in  of the  sen tence  and  a  “ translation  
code”  fi e l d  that i s  used  to  define  the  cod ing  system  for the  text body.  Th is  enables  the  use  of 
mu l ti - l anguage  codes,  such  as,  un icode  or other codes.  A proprietary l ook-up  table  method  i s  
i ncorporated  to  a l l ow pre-defined  messages  to  be  sen t i n  short sen tences.  

 

 
Comments:  

1 )  The  sou rce  i den ti fi er con ta i ns  the  ta l ker I D  i n d i cati ng  the  type  of equ ipmen t  that  ori g i nated  th i s  message.  The  
sou rce  i d en ti fi er i s  u sed  to  i den ti fy the  manu factu red  pu rpose  of the  d evi ce .  

2 )  Un i code  text  may requ i re  the  transm iss i on  of mu l ti p l e  sen tences  a l l  con ta i n i ng  i d en ti ca l  fi e l d  formats.  The  
second  fi e l d  speci fi es  the  tota l  number of sen tences  i n  the  message,  m i n imum  va l ue  01

hex
.  The  th i rd  fi e l d  

i d en ti fi es  the  sequence  of th i s  sen tence  (sen tence  number),  m i n imum  va l ue  01
hex

.  For effi ci ency,  i t  i s  
recommended  that  nu l l  fi e l ds  be  u sed  i n  the  add i ti ona l  sen tences  when  the  data  i s  u nchanged  from  the  fi rst  
sen tence.  

$--TUT,aa, hh , hh , x, c--c, h --h*hh<CR><LF>  

Text body 5)  

Sentence  number,  00  to  FF  2)  

Total  number of sen tences  i n  the  messages,  01  to  FF  2)  

Source  i den ti fier 1 )  

Translation  code  for text body 4)  

Sequentia l  message  i den ti fi er,  0  to  9  3)  

$--TTM,xx,x.x,x.x,a,x.x,x.x,a,x.x,x.x,a,c--c,a,a,hhmmss.ss,a*hh<CR><LF> 
 

Type  of acqu is i tion  
 A =  Automatic 
 M  =  manual  
 R =  reported  

Time  of data  (UTC)  

Reference  target 2)  =  R,  nul l  otherwise 

Target status  1 )  

Target name  

Speed /d istance  un i ts,  K/N /S  

Time  to  CPA,  m in . ,  " -"  i ncreasing  

D istance  of closest-poin t-of-approach  

Target course,  degrees  true/relati ve  (T/R)  

Target speed  

Bearing  from  own  sh ip,  degrees  true/relati ve  (T/R)  

Target d istance  from  own  sh ip  

Target number,  0  to  999  
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3)  The  sequence  message  i den ti fi er number re l ates  a l l  sen tences  that  be l ong  to  a  g roup  of mu l ti p l e  sen tences.  
Mu l ti p l e  sen tences  (see  Commen t 2 )  wi th  the  same  sequence  i den ti fi er n umber,  make  up  one  text  message.  

4 )  The  trans l ati on  code  i den ti fi es  the  Hex character cod i ng  method  used  i n  the  text  body fi e l d  and  determ ines  the  
maximum  number of Hex character pos i ti ons  avai l ab l e  i n  the  “ text  body”  fi e l d .  

U  =  Un i code  ( I SO/I EC  1 0646) ,  56  Hex character pos i ti ons  i n  the  text  body.  

A =  Subset  of I SO/I EC  8859,  56  Hex character pos i ti ons  i n  the  text  body.  

1 -1 6  =  Part  n umber of I SO/I EC  8859  

P<aaa>  =  Propri etary (user defi ned ) ,  53  Hex character pos i ti ons  i n  the  text  body.  Th i s  fi e l d  cons i sts  of 
the  l etter “P”  d i rectl y fo l l owed  by the  th ree  l e tter manu factu rer's  mnemon ic  code.  An  example  
m i gh t  be  “PXYZ”,  i f the  XYZ company's  equ i pmen t produced  a  TUT message  wi th  a  propri etary 
trans l ati on  code.  

5)  The  text  body cons i sts  e i ther 56  or 53  Hex character pos i ti ons,  d epend i ng  on  the  “ trans l ati on  code  fi e l d ” .  The  
number and  type  of characters  and  code  de l im i ters  i f needed ,  up  to  the  maximum  perm i tted  sen tence  l eng th ,  
are  as  fo l l ows.  

U  =>  U p  to  fou rteen  1 6-b i t  u n i code  characters  i ncl ud i ng  code  de l im i ters .  Each  un i code  character i s  
represen ted  by 4  Hex character codes.  The  l etter “A”  wou l d  be  represen ted  by 0041  hex,  wh i l e  
the  “Katakana  l e tter A”  wou l d  be  represen ted  by 30A2  hex.  

A or 1 -1 6  =>  U p  to  twen ty-e i gh t  8-b i t  ASCI I  characters  i n cl ud i ng  code  de l im i ters .  Each  ASCI I  character i s  
represen ted  by 2  Hex character codes.  The  l etter “A”  wou l d  be  represen ted  by 41  hex,  wh i l e  
the  Lati n  capi ta l  l e tter thorn  “Þ”  wou l d  be  represen ted  by DE  hex.  The  “Katakana  l etter A”  
cannot  be  represen ted  by 2  Hex character codes.  

P<aaa>  =>  U p  to  fi fty-th ree  4-b i t  u ser-defi ned  characters  i ncl ud i ng  code  de l im i ters .  These  are  i n tended  to  
be  u sed  as  an  i ndex or en try i n to  a  u ser defi ned  (propri etary)  l ook-up  tab l e .  Each  character i s  
represen ted  by 1  or more  Hex character codes.  

Example  scenario  contain ing  the  proprietary and  un icode  translation  codes:  

A depth  sounder sends  a  warn ing  of “Shal low Water! ”  to  an  i n tegrated  navigation  system  
using  a  proprietary translation  code.  The  i n tegrated  navigation  system  sends  a  un icode  text 
message  to  a  remote  d i splay i n  the  l ocal  l anguage  of Kan j i .  

$SDTUT,SD,01 , 01 , 1 ,PXYZ,02*6D<CR><LF>  

The  i n tegrated  navigation  system,  upon  receiving  th is  sentence  wou ld  l ook wi th in  i n  i ts  own  
table  for the  un icode  text con ten ts  referenced  by the  value  02 .  The  text being  reported  i n  th i s  
TUT example  i s  “Shal low Water! ” .  Note  that there  i s  no  constrain t on  how many hex 
characters  are  used  to  represent the  l ook-up  value.  I t  cou ld  be  represented  i n  the  fi e ld  as  2  
or 02  or 002  or 0002,  as  l ong  as  the  sender and  receiver of th is  know how to  i n terpret th is  
proprietary text body.  

The  i n tegrated  navigation  system  cou ld  then  generate  and  send  the  fol lowing  sentence  using  
the  un icode  translation  code  to  a  remote  d i splay device  i n  the  l ocal  l anguage  desi red ;  Kan j i  i n  
th is  example.  The  Kan j i  equ ivalen t of “Shal low Water! ”  i s  “ ” ,  and  i s  represented  
accord ing  to  un icode  as  the  hex codes  of 6D45  702C 5371  967A.  

$ INTUT,SD,01 , 01 , 1 ,U , 6D45702C5371 967A*5D<CR><LF>  

The  same  text “Shal l ow Water! ”  cou ld  have  been  generated  by the  i n tegrated  navigation  
system  using  the  ASCI I  translation  code  as  shown  below.  

$ INTUT,SD,01 , 01 , 1 ,A, 536861 6C6C6F77205761 74657221 *4B<CR><LF>  

8 .3. 1 03  TXT – Text transmission  

For the  transmission  of short text messages.  Longer text messages  may be  transmi tted  by 
using  mu l tip le  sen tences.  
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Commen ts :  

1 )  Text  messages  may requ i re  the  transm iss i on  of mu l ti p l e  sen tences,  a l l  con ta i n i ng  i den ti ca l  fi e l d  formats  when  
send i ng  a  complex message.  The  fi rst  fi e l d  speci fi es  the  n umber of sen tences,  m i n imum  va l ue  =  1 .  The  second  
fi e l d  i den ti fi es  the  order of th i s  sen tence  (sen tence  number) ,  m i n imum  va l ue  =  1 .  For effi ci ency,  i t  i s  perm i tted  
that  n u l l  fi e l ds  be  u sed  i n  the  add i ti ona l  sen tences  when  the  data  i s  u nchanged  from  the  fi rst  sen tence.  (Note  
that  th i s  practi ce  can  l ead  to  the  i ncorrect  assembly of messages  i f there  i s  a  h i gh  ri sk of l oss  of sen tence. )  

2 )  The  text  i den ti fi er i s  a  number,  0 1  to  99 ,  u sed  to  i d en ti fy d i fferen t  text  messages.  

3 )  ASCI I  characters ,  and  code  de l im i ters  i f n eeded ,  u p  to  the  maximum  perm i tted  sen tence  l eng th  ( i . e .  up  to  61  
characters  i n cl ud i ng  any code  de l im i ters).  

Example:  A GPS  receiver sends  a  text a larm  message  (message  ID  25,  DR MODE  – 
ANTENNA FAULT! )  upon  reverti ng  to  dead-reckon ing  mode  due  to  an  an tenna  fau l t  (note  the  
use  of “^  21 ”  to  i nd icate  “ ! ” ,  see  7 . 1 . 4) .  

$GPTXT,01 , 01 , 25,DR MODE-ANTENNA FAULT^21 *38<CR><LF>  

8.3.1 04 U ID  – User identi fication  code transmission  

Th is  sen tence  a l lows  a  user to  send  an  i den ti fi cation  message  to  a  system.  

 

 
Commen ts :  

1 )  U ser i den ti fi cati on  code  U IC  may cons i st  of up  to  20  a l pha-numeri ca l  characters  (A-Z,  a-z,  and  0-9).  U I C  wi l l  be  
u sed  by the  rece i vi ng  system  to  i den ti fy the  u ser and  check the  va l i d i ty of the  request.  U IC  m i gh t  be  recorded  
for accoun ti ng  pu rposes.  F i e l d  equ i pmen t needs  to  have  means  to  i n pu t  both  U ICs  (e . g .  i npu t  d i a l og ) .  

2 )  U ser i den ti fi cati on  code  2  i s  opti onal  and  a l l ows  fu rther i den ti fi cati on  of the  u ser or h i s  pro j ect.  

Example :  A GPS  recei ver sends  a  u ser i den ti fi cati on  message  (u i c1  HEPSLGN02376  and  u i c2  dB  Los  23).  

$GPU ID,HEPSLGN02376,DB  Los  23*hh<CR><LF>  

8.3.1 05  VBW – Dual  ground/water speed  

Water-referenced  and  g round-referenced  speed  data.  

$--TXT,xx, xx, xx, c--c*hh<CR><LF>  

Text message  3)  

Total  number of sen tences  1 ) ,  01  to  99  

Text i denti fier 2)  

Sentence  number 1 ) ,  01  to  99  

$--U ID, c--c, c--c*hh<CR><LF>  

User i denti fication  code  2  (optional )  2)  

U ser i den ti fi cation  code  1  1 )  
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Comments:  

1 )  Transverse  speed :  " -"  =  port,  

Long i tud i na l  speed :  " -"  =  astern .  

2 )  The  s tatus  fi e l d  shou l d  not  be  a  n u l l  fi e l d .  

8.3.1 06  VDM  – AIS  VHF  data-l ink message  

Th is  sentence  i s  used  to  transfer the  en ti re  con ten t of a  received  AIS  message  packet,  as  
defined  i n  I TU -R M . 1 371  and  as  received  on  the  VHF  Data  L ink (VDL),  us ing  the  “s ix-bi t”  fi e ld  
type.  The  structure  provides  for the  transfer of l ong  b inary messages  by using  mu l tip le  
sen tences.  

Data  messages  shou ld  be  transmi tted  i n  as  few sen tences  as  possible.  When  a  data  
message  can  be  accommodated  i n  a  s i ng le  sen tence,  then  i t  shal l  not be  spl i t.  

 

 
Comments:  

1 )  The  l eng th  of an  I TU -R M . 1 371  message  may requ i re  the  transm iss i on  of mu l ti p l e  sen tences.  The  fi rst  fi e l d  
speci fi es  the  tota l  number of sen tences  u sed  for a  message,  m i n imum  va l ue  1 .  The  second  fi e l d  i d en ti fi es  the  
order of th i s  sen tence  i n  the  message,  m i n imum  va l ue  1 .  These  cannot  be  nu l l  fi e l ds .  

2 )  The  sequen ti a l  message  i d en ti fi er provi des  a  message  i d en ti fi cati on  number from  0  to  9  that  i s  sequen ti a l l y 
ass i gned  and  i s  i ncremen ted  for each  new mu l ti -sen tence  message.  The  coun t  resets  to  0  after 9  i s  u sed .  For a  
message  requ i ri ng  mu l ti p l e  sen tences,  each  sen tence  of the  message  con ta ins  the  same  sequen ti a l  message  
i den ti fi cati on  number.  I t  i s  u sed  to  i den ti fy the  sen tences  con ta i n i ng  porti ons  of the  same  message.  Th i s  a l l ows  
for the  possi b i l i ty that  o ther sen tences  m i gh t  be  i n terl eaved  wi th  the  message  sen tences  that,  taken  
co l l ecti ve l y,  con ta i n  a  s i ng l e  message.  Th i s  may be  a  nu l l  fi e l d  for messages  that  fi t  i n to  one  sen tence.  

3 )  The  AI S  channe l  i s  i nd i cated  as  e i ther “A”  or “B ” .  Th i s  channel  i n d i cati on  i s  re l ati ve  to  the  operati ng  cond i ti ons  
of the  AI S  u n i t  when  the  packet  i s  recei ved .  Th i s  shou l d  be  a  nu l l  fi e l d  when  the  channel  i den ti fi cati on  i s  n ot  
provi ded .  The  VHF  channel  n umbers  for channel s  “A”  and  “B ”  are  obta i ned  by u s i ng  a  “q uery”  (see  7 . 3 . 5)  of the  
AI S  u n i t  for an  ACA sen tence.  

4 )  Th i s  fi e l d  supports  up  to  60  va l i d  characters .  U nder certa i n  cond i ti ons ,  th i s  fi e l d  may support  up  to  a  maximum  
of 62  va l i d  characters :  

! --VDM,x, x, x, a, s—s,x*hh<CR><LF>  

Number of fi l l -b i ts ,  0  to  5  5)  

AIS  channel  3)  

Sequentia l  message  i den ti fi er,  0  to  9  2)  

Total  number of sen tences  needed  to  transfer the  message,  1  to  9  1 )  

Encapsu lated  I TU -R M . 1 371  rad io  message  4)  

Sen tence  number,  1  to  9  1 )  

$ --VBW,  x. x,  x. x,  A,  x. x,  x. x,  A,  x. x,  A,  x. x,  A*hh<CR><LF>  

Status  2) :  stern  ground  speed,  
 A =  data val id,  V =  data inval id  

Stern  transverse  g round  speed  1 ) ,  knots 

Status  2) :  stern  water speed,  
 A =  data val id,  V =  data inval id  

Stern  transverse  water speed  1 ) ,  knots 

Status  2) :  ground speed,  
 A =  data val id,  V =  data inval id  

Transverse  ground  speed  1 ) ,  knots 

Long i tud inal  g round  speed  1 ) ,  knots 

Status  2) :  water speed,  A =  data val id,  V =  data inval id  

Transverse  water speed  1 ) ,  knots 

Long i tud inal  water speed  1 ) ,  knots 
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a)  When  the  message  can  be  transm i tted  u s i ng  a  s i ng l e  sen tence,  the  sequen ti a l  message  i den ti fi er fi e l d  i s  
set  to  nu l l  a l l owing  an  add i ti ona l  va l i d  character i n  th i s  encapsu l ated  fi e l d .  

b)  When  the  AI S  channel  fi e l d  i s  set  to  n u l l  an  add i ti ona l  va l i d  character i s  a l l owed  i n  th i s  encapsu l ated  fi e l d .  

c)  The  maximum  number of 62  va l i d  characters  i s  on l y poss i b l e  when  the  cond i ti ons  a l l ow both  the  sequen ti a l  
message  i den ti fi er and  AI S  channe l  fi e l d s  i s  set  to  nu l l .  

5 )  Th i s  cannot  be  a  n u l l  fi e l d .  See  “x4”  i n  7 . 3 . 4 .  

8.3.1 07  VDO – AIS  VHF  data-l ink own-vessel  report  

Th is  sen tence  i s  used  to  transfer the  en ti re  con tent of an  AIS  un i t’ s  broadcast message  
packet,  as  defined  i n  I TU -R M . 1 371  and  as  sen t ou t by the  AIS  un i t  over the  VHF  data  l i nk 
(VDL)  using  the  “s ix-bi t”  fi e ld  type.  The  sen tence  uses  the  same structu re  as  the  VDM  
sen tence  formatter.  

 

 
Comments :  

1 )  The  l eng th  of an  I TU -R M . 1 371  message  may requ i re  the  transm iss i on  of mu l ti p l e  sen tences.  The  fi rst  fi e l d  
speci fi es  the  tota l  number of sen tences  used  for a  message,  m i n imum  va l ue  1 .  The  second  fi e l d  i den ti fi es  the  
order of th i s  sen tence  i n  the  message,  m i n imum  va l ue  1 .  These  cannot  be  nu l l  fi e l ds .  

2 )  The  sequen ti a l  message  i den ti fi er provides  a  message  i den ti fi cati on  number from  0  to  9  that  i s  sequen ti a l l y 
ass i gned  and  i s  i ncremen ted  for each  new mu l ti -sen tence  message.  The  coun t  resets  to  0  after 9  i s  u sed .  For a  
message  requ i ri ng  mu l ti p l e  sen tences,  each  sen tence  of the  message  con ta i ns  the  same  sequen ti a l  message  
i den ti fi cati on  number.  I t  i s  u sed  to  i den ti fy the  sen tences  con ta i n i ng  porti ons  of the  same  message.  Th i s  a l l ows  
for the  poss i b i l i ty that  other sen tences  m i gh t  be  i n terl eaved  wi th  the  message  sen tences  that,  taken  
col l ecti ve l y,  con ta i n  a  s i ng l e  message.  Th i s  may be  a  n u l l  fi e l d  for messages  that  fi t  i n to  one  sen tence.  

3 )  The  AI S  channe l  i s  i nd i cated  as  e i ther “A”  or “B ” ,  "C”  or “D” ,  where  "C"  and  "D"  i s  u sed  for the  l ong  range  
channel s  75  and  76  respecti ve l y.  Th i s  channel  i nd i cati on  i s  re l ati ve  to  the  operati ng  cond i ti ons  of the  AI S  un i t  
when  the  packet  i s  recei ved .  Th i s  shou l d  be  a  nu l l  fi e l d  when  the  channel  i den ti fi cati on  i s  not  provi ded .  The  
VHF  channel  n umbers  for channel  codes  “A”  and  “B ”  are  obta i ned  by u s i ng  a  “query”  (see  7 . 3 . 5)  of the  AI S  un i t  
for an  ACA sen tence.  

4 )  Th i s  fi e l d  supports  up  to  60  va l i d  characters .  Under certa i n  cond i ti ons ,  th i s  fi e l d  may support  u p  to  a  maximum  
of 62  va l i d  characters :  

a)  When  the  message  can  be  transm i tted  u s i ng  a  s i ng l e  sen tence,  the  sequen ti a l  message  i den ti fi er fi e l d  i s  
set  to  nu l l  a l l owing  an  add i ti ona l  va l i d  character i n  th i s  encapsu l ated  fi e l d .  

b)  When  the  AI S  channel  fi e l d  i s  set  to  nu l l  an  add i ti ona l  va l i d  character i s  a l l owed  i n  th i s  encapsu l ated  fi e l d .  

c)  The  maximum  number of 62  va l i d  characters  i s  on l y poss i b l e  when  the  cond i ti ons  a l l ow both  the  sequen ti a l  
message  i den ti fi er and  AI S  channel  fi e l d s  i s  set  to  nu l l .  

5 )  Th i s  cannot  be  a  nu l l  fi e l d .  See  “x4”  i n  7 . 3 . 4 .  

8.3.1 08  VDR – Set and  dri ft  

The  d i rection  towards  wh ich  a  cu rren t fl ows  (set)  and  speed  (d ri ft)  of a  curren t.  

 

! - -VDO,x, x, x, a, s—s,x*hh<CR><LF>  

Number of fi l l -b i ts ,  0  to  5  5)  

Encapsu lated  I TU -R M . 1 371  rad io  message  4)  

AIS  channel  3)  

Sequentia l  message  i den ti fier,  0  to  9  2)  

Sen tence  number,  1  to  9  1 )  

Total  number of sen tences  needed  to  transfer the  message,  1  to  9  1 )  

$   VDR,  x. x,  T,  x. x,  M ,  x. x,  N *hh<CR><LF>  

Curren t speed ,  knots  

D i rection ,  degrees  true  

D i rection ,  degrees  magnetic  



I EC  61 1 62-1 : 201 6    I EC  201 6  – 1 1 9  – 

 

8.3.1 09  VER – Version  

Th is  sen tence  i s  used  to  provide  i den ti fi cation  and  version  i n formation  about a  device.  Th is  
sen tence  i s  produced  as  a  reply to  a  query sen tence.  

I n  order to  meet the  79-character requ i rement,  a  “mu l ti -sen tence  message”  may be  needed  to  
convey a l l  the  data  fie l ds.  

For example,  an  equ ipment may ou tpu t the  VER sen tence  au tonomously upon  power-up.  

 

 
Comments:  

1 )  Depend i ng  on  the  number of characters  i n  each  data  fi e l d ,  i t  may be  necessary to  u se  a  “mu l ti -sen tence  
message”  to  convey a  “VER repl y. ”  The  fi rst  data  fi e l d  speci fi es  the  tota l  number of sen tences  needed ,  
m i n imum  va l ue  1 .  Th i s  i s  the  tota l  number of sen tences  requ i red  to  transm i t  the  i n formati on .  The  second  data  
fi e l d  i den ti fi es  the  sen tence  number,  m i n imum  va l ue  1 .  Sen tence  number refers  to  the  sequence  number of the  
sen tence  wi th i n  the  tota l  number of sen tences.  The  ten th  d ata  fi e l d  provi des  the  sequen ti a l  message  i d en ti fi er 
(see  Comment 7) .  

2 )  The  devi ce  type  i s  u sed  to  i den ti fy the  manu factu red  pu rpose  of the  devi ce.  Choi ce  of the  devi ce  type  i den ti fi er 
i s  based  upon  the  des i gned  pu rpose  of the  devi ce.  I t  i s  set  i n to  the  equ i pmen t  based  upon  the  primary des i gn  
of the  devi ce  and  remains  constan t  even  i f the  u ser d efi ned  ta l ker i den ti fi er featu re  i s  u sed .  

3 )  Vendor i den ti fi cati on  (Example:  e i ther the  NMEA 01 83,  3 -character “Manu factu rer’ s  Mnemon ic  Code”  or NMEA 
2000 ,  5 -d i g i t  “Numeri c Manu factu rer’ s  Code” ,  5  characters  maximum).  

4 )  The  un i que  i den ti fi er i s  u sed  for system  l eve l  i den ti fi cati on  of a  s tati on ,  1 5  characters  maximum.  

When  used  wi th  AI S  s tati ons ,  on  ou tpu t,  th i s  data  fi e l d  i s  the  AI S  s tati on ’ s  un i que  i den ti fi er.  When  an  MMSI  i s  
u sed  as  the  un i que  i d en ti fi er,  i t  shou l d  be  the  MMSI  of the  stati on  ( for example ,  the  “Rea l  MMSI ”  of an  AtoN  
s tati on .  

5)  The  data  fi e l d  l eng th  may be  32  characters  maximum.  When  l arge  character l eng ths  are  u sed  and  the  80  
character sen tence  l im i t  wou l d  be  exceeded  for a  s i ng l e  sen tence,  a  seri es  of success i ve  VER sen tences  
shou l d  be  u sed  to  avo i d  the  probl em  (us i ng  data  fi e l d s  1 ,  2 ,  and  1 0  to  ensu re  the  mu l ti p l e  VER sen tences  are  
properl y associated  by the  l i s tener).  Though  nu l l  fi e l ds  can  be  u sed  for data  fi e l ds  con ta i ned  i n  other sen tences  
of the  seri es ,  the  un i que  i den ti fi er fi e l d  shou l d  a lways  con ta i n  the  same  va l ue  i n  every sen tence  of the  seri es .  

6 )  The  manu factu rer’ s  seria l  n umber for the  un i t.  N ote ,  th i s  “ i n ternal ”  manu factu rer’ s  seri a l  n umber may or may 
not  match  the  phys i ca l  seri a l  n umber of the  d evi ce.  

7 )  The  sequen ti a l  message  i den ti fi er provi des  a  message  i den ti fi cati on  number from  0  to  9  that  i s  sequen ti a l l y 
ass i gned  and  i s  i ncremen ted  for each  new mu l ti -sen tence  message.  The  coun t  resets  to  0  after 9  i s  u sed .  For a  
message  requ i ri ng  mu l ti p l e  sen tences,  each  sen tence  of the  message  con ta i ns  the  same  sequen ti a l  message  
i den ti fi cati on  number.  I t  i s  u sed  to  i den ti fy the  sen tences  con ta i n i ng  porti ons  of the  same  message.  Th i s  a l l ows  
for the  possi b i l i ty that  other sen tences  m i gh t  be  i n terl eaved  wi th  the  message  sen tences  that,  taken  
co l l ecti ve l y,  con ta i n  a  s i ng l e  message.  Th i s  data  fi e l d  may be  a  nu l l  fi e l d  for messages  that  fi t  i n to  one  
sen tence.  

8.3.1 1 0  VHW – Water speed  and  heading  

The  compass  head ing  to  wh ich  the  vessel  poin ts  and  the  speed  of the  vessel  re lative  to  the  
water.  

$--VER,x, x, aa, c--c, c--c, c--c, c--c, c--c, c--c, x*hh<CR><LF>  

Sequentia l  message  i denti fier 7)  

H ardware  revis ion  5)  

Software  revis ion  5)  

Model  code  (product code)  5)  

Manufacturer serial  number 5)  6)  

U n ique  i den ti fi er 4)  

Vendor ID  3)  

Device  type  2)  

Sentence  number,  1  to  9  1 )  

Total  number of sen tences  needed ,  1  to  9  1 )  
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8.3.1 1 1  VLW – Dual  ground/water d istance  

The  d i stance  travel led ,  re lative  to  the  water and  over the  g round .  

NOTE  Two  add i ti ona l  fi e l ds  have  been  added  to  the  previ ous  VLW sen tence,  and  the  d escri pti on  and  ti tl e  have  
been  reworded  to  provi de  for d i s tance  re l ati ve  to  g round .  Th i s  bri ngs  the  sen tence  i n  l i ne  wi th  the  s tructu re  and  
i n formati on  provi ded  by the  VBW sen tence.  

 

8.3. 1 1 2  VPW – Speed  measured  paral lel  to  wind  

The  component of the  vessel 's  veloci ty vector paral le l  to  the  d i rection  of the  true  wind  
d i rection .  Sometimes  cal led  "speed  made  good  to  windward"  or "veloci ty made  good  to  
windward " .  

 

8.3.1 1 3  VSD  – AIS  voyage static  data  

Th is  sentence  i s  used  to  en ter i n formation  abou t a  sh ip ’s  transi t  that remains  re latively static 
du ring  the  voyage.  However,  the  i n formation  often  changes  from  voyage  to  voyage.  The  
parameters  i n  th i s  sen tence  support a  number of the  I TU -R M . 1 371  messages.  

 

 
Comments :  

1 )  Type  of sh i p  and  cargo  category are  defi ned  under Message  5  of I TU -R M . 1 371 .  The  descri pti ons  of sh i p  and  
cargo  are  i nd i cated  by a  n umber.  The  va l ues  are  defi ned  i n  I TU -R M .  1 371 ,  Message  5 .  A nu l l  fi e l d  i n d i cates  
that  th i s  i s  u nchanged .  

2 )  The  d raugh t  i s  reported  i n  u n i ts  of metres.  Va l i d  range  i s  0  to  25, 5 .  The  va l ue  0  =  not  ava i l ab l e  and  the  va l ue  
25, 5  i nd i cates  that  the  d raugh t  i s  25, 5  m  or more.  A nu l l  fi e l d  i nd i cates  that  th i s  i s  u nchanged .  

$--VHW,  x. x,  T,  x. x,  M ,  x. x,  N ,  x. x,  K*hh<CR><LF>  

Speed ,  km/h  

Head ing ,  degrees  magnetic 

Speed ,  knots  

Head ing ,  degrees  true  

$--VPW,x.x,N , x. x,M*hh<CR><LF>  

Speed ,  m/s,  " -"  =  downwind  

Speed ,  knots,  " -"  =  downwind  

$--VLW,x. x,N , x. x,N , x. x,N , x. x,N *hh<CR><LF>  

Ground  d i stance  s ince  reset,  nau tical  m i les  

Water d i stance  s ince  reset,  nau tical  m i l es  

Total  cumu lative  g round  d i stance,  nau tical  m i les  

Total  cumu lative  water d istance,  nau tical  m i les  

$--VSD,x. x, x. x, x. x, c—c,hhmmss. ss, xx, xx, x. x, x. x*hh<CR><LF>  

Regional  application  flags,  0 to 1 5 8)  

Regional  appl ication  flags,  0 to 1 5 8)  

Estimated  month  of arrival  at destination,  00 to 1 2 (UTC) 6)  

Estimated  day of arrival  at destination,  00 to 31  (UTC) 6) 

Estimated  UTC of arrival  at destination  5) 

Destination,  1 -20 characters 4) 

Persons on-board,  0  to 8 1 91  3) 

Maximum present static draught,  0  to 25,5 m 2) 

Type of ship and  cargo category,  0  to 255 1 ) 
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3)  Cu rren t  n umber of persons  on -board  i ncl ud i ng  crew.  Va l i d  range  i s  0  to  8  1 91 .  The  va l ue  0  =  not  ava i l ab l e  and  
the  va l ue  8  1 91  =  8  1 91  or more  peopl e .  A nu l l  fi e l d  i nd i cates  that  th i s  i s  u nchanged .  

4 )  The  characters  that  can  be  u sed  i n  the  desti nati on  are  l i s ted  i n  the  I TU -R M . 1 371 ,  6 -b i t  ASCI I .  Some  of these  
characters  are  reserved  characters  i n  Tabl e  1 .  These  characters  shou l d  be  represen ted  us i ng  the  

“
^
”  
method  

(see  7 . 1 . 4 ) .  A nu l l  fi e l d  i nd i cates  that  the  previ ous l y en tered  desti nati on  i s  u nchanged .  The  s tri ng  of characters  
“@@@@@@@@@@@@@@@@@@@@” are  u sed  to  i nd i cate  that  the  sh i p ’ s  desti nati on  i s  not  ava i l ab l e .  

5)  I f the  hou r of arri va l  i s  n ot  ava i l ab l e ,  “hh ”  shou l d  be  set  to  24 .  I f the  m i nu te  of arri va l  i s  not  ava i l ab l e,  “mm”  
shou l d  be  set  to  60 .  The  seconds  opti on  “ss . ss”  of the  fi e l d  may be  set  to  “00”  as  the  AI S  un i t  on l y broadcasts  
hou rs  and  m i nu tes.  A n u l l  fi e l d  i nd i cates  that  th i s  i s  u nchanged .  

6 )  The  day and  mon th  of arri va l  are  i n  UTC.  The  fi e l d  i s  a  fi xed  two-d i g i t  n umber requ i ri ng  l ead i ng  zeros.  I f the  
d ay of arri va l  i s  n ot  ava i l ab l e ,  “00”  shou l d  be  the  number for the  day.  I f the  mon th  of arri va l  i s  not  ava i l ab l e ,  
“00”  shou l d  be  the  number for the  mon th .  A nu l l  fi e l d  i nd i cates  that  th i s  i s  u nchanged .  

7 )  The  navi gati onal  s tatus  i s  i n d i cated  u s i ng  the  fo l l owing  va l ues,  a  nu l l  fi e l d  i n d i cates  the  s tatus  i s  u nchanged   
( reference  I TU -R M . 1 371 ,  Message  1 ,  navi gati onal  s tatus  parameter) :  

0  =  u nder way u s i ng  eng i ne   4  =  constra i ned  by d raugh t  9  =  reserved  for H i gh  Speed  Craft  (HSC)  

1  =  a t  anchor 5  =  moored  1 0  =  reserved  for Wing  I n  Ground  (WIG)  

2  =  not  u nder command  6  =  ag round  1 1  to  1 4  =  reserved  for fu tu re  u se  

3  =  restri cted  manoeuvrabi l i ty  7  =  engaged  i n  fi sh i ng  1 5  =  defau l t  

 8  =  u nder way sa i l i ng   

 

8 )  Defi n i ti on  of va l ues  1  to  1 5  provi ded  by a  competen t  reg i onal  au thori ty.  Va l ue  shou l d  be  set  to  zero  (0) ,  i f not  
u sed  for any reg i onal  app l i cati on .  Reg ional  app l i cati ons  shou l d  not  u se  zero.  A nu l l  fi e l d  i nd i cates  that  th i s  i s  
u nchanged  (reference  I TU -R M . 1 371 ,  Message  1 ,  reserved  for the  reg i onal  appl i cati ons  parameter) .  

8.3.1 1 4 VTG  – Course  over ground  and  ground  speed  

The  actual  course  and  speed  re lative  to  the  g round .  

 
 
Comments:  

1 )  The  speed  over the  g round  shou l d  a lways  be  non -negati ve.  

2 )  The  mode  i nd i cator provides  s tatus  i n formati on  abou t  the  operati on  of the  sou rce  devi ce  (such  as  pos i ti on i ng  
systems,  ve l oci ty sensors ,  e tc. )  generati ng  the  sen tence,  and  the  va l i d i ty of data  be i ng  provi ded .  The  poss i b l e  
i nd i cati ons  are  as  fo l l ows:  

A =  Au tonomous  mode;  

D  =  D i fferen ti a l  mode;  

E  =  Estimated  (dead  reckon i ng )  mode;  

M  =  Manua l  i npu t  mode;  

P  =  Preci se.  Sate l l i te  system  used  i n  preci s i on  mode.  Preci s i on  mode  i s  d efi ned  as :  no  de l i berate  degradati on  
(such  as  se lecti ve  avai l ab i l i ty)  and  h i gher resol u ti on  code  (P-code)  i s  u sed  to  compu te  pos i ti on  fi x.  P  i s  
a l so  u sed  for sate l l i te  system  u sed  i n  mu l ti -frequency,  SBAS  or Preci se  Po in t  Pos i ti on i ng  (PPP)  mode;  

S  =  S imu l ator mode;  

N  =  Data  not  va l i d .  

The  mode  i nd i cator fi e l d  shou l d  not  be  a  nu l l  fi e l d .  

8.3.1 1 5  WAT – Water l evel  detection  

Th is  sentence  provides  detection  status  of water l eakage  and  b i l ge  water l evel ,  wi th  
mon i toring  l ocation  data.  

$--VTG,x. x,T, x. x,M , x. x,N , x. x,K,a*hh<CR><LF>  

Mode indicator 2  

Speed  over g round ,  km/h  1 )  

Speed over ground,  knots 1 )  

Course over ground,  degrees magnetic 

Course over ground,  degrees true 



 –  1 22  – I EC  61 1 62-1 : 201 6    I EC  201 6  

 

 
 
Comments:  

1 ) S :  S tatus  for secti on :  Number of fau l ty and  acti vated  cond i ti on  reported  as  number i n  fi e l d s  4  and  5 .  The  
secti on  may be  a  whole  secti on  (one  or both  of the  l ocati on  i nd i cator fi e l ds  are  nu l l )  or a  sub-secti on .  The  
s tatus  S  i s  normal l y transm i tted  at  regu l ar i n terva l s .  Examples  of u se  are  g i ven  i n  Annex E .  

E :  S tatus  for each  water l eve l  detector.  (E  may be  u sed  to  i nd i cate  an  even t. )  

F :  Fau l t  i n  system:  l ocati on  i nd i cator fi e l d s  defi ne  the  secti ons  when  provi ded .  

2 )  Time  when  th i s  s tatus/message  was  va l i d .  Th i s  may be  a  nu l l  fi e l d .  

3 )  I n d i cator characters  showing  system  detecti ng  water l eve l .  The  fi e l d  i s  two  fi xed  characters .  

WL  =  Water l evel  d etecti on  system ;  

B I  =  H i gh  water l evel  by b i l ge  system ;  

HD  =  Water l eakage  at  h u l l  (she l l )  door;  

OT =  o thers .  

4 )  F i rst  l ocati on  i nd i cator characters  showing  detecti on  l ocati on .  Th i s  fi e l d  i s  two  characters .  The  con ten t  of th i s  
fi e l d  i s  not  defi ned  by th i s  s tandard ,  bu t  the  two  l ocati on  fi e l ds  shou l d  un i quel y defi ne  the  sou rce  for the  a l arm .  

5)  Second  l ocati on  i nd i cator character showing  detecti on  l ocati on .  Th i s  fi e l d  i s  two  characters . The  con ten t  of th i s  
fi e l d  i s  n ot  defi ned  by th i s  standard ,  bu t  the  two  l ocati on  fi e l ds  shou l d  u n i que l y defi ne  the  sou rce  for the  a l arm .  

6)  Th i s  fi e l d  i s  th ree  fi xed  numeri c  characters .  When  the  message  type  fi e l d  i s  E  th i s  fi e l d  i den ti fi es  the  h i gh -
water- l evel  detecti on  poi n t.  When  the  message  type  fi e l d  i s  S  th i s  fi e l d  con ta i ns  the  number of the  water 
l eakage  detecti on  poi n ts .  When  the  message  type  fi e l d  i s  F  th i s  fi e l d  i s  a  nu l l  fi e l d .  

7 )  When  the  message  type  fi e l d  i s  S  or F  th i s  fi e l d  shou l d  be  a  nu l l  fi e l d .  When  the  message  type  fi e l d  i s  E  th i s  
fi e l d  i s  a  s i ng l e  character speci fi ed  by the  fo l l owing :  

N  =  normal  s tate ;  

H  =  a l arm  state  ( th reshold  exceeded ) ;  

J  =  a l arm  state  (extreme  th reshol d  exceeded ) ;  

L  =  a l arm  state  ( l ow th reshol d  exceeded ,  i . e .  n ot  reached ) ;  

K =  a l arm  state  (extreme  l ow th reshol d  exceeded ,  i . e .  n ot  reached ) ;  

X  =  fau l t  (s tate  unknown).  

8 )  Th i s  fi e l d  i n cl u des  a  s i ng l e  character speci fi ed  by the  fo l l owing :  

O  =  Overri de  mode  (water a l l owed  i n  space) ;  

N  =  Normal  mode  (water not  a l l owed  i n  space) ;  

I f there  i s  no  overri de  setti ng ,  th i s  shou l d  be  a  nu l l  fi e l d .  

9 )  Descri pti ve  text/l eve l  detector tag .  I f a  l eve l  detector i d en ti fi er i s  s tri ng  type,  i t  i s  poss i b l e  to  u se  th i s  fi e l d  
i n stead  of above  l evel  detector l ocati on  fi e l ds .  Maximum  number of characters  wi l l  be  l im i ted  by maximum  
sen tence  l eng th  and  l eng th  of o ther fi e l ds .  

8.3.1 1 6  WCV – Waypoint closure  veloci ty 

The  component of the  veloci ty vector i n  the  d i rection  of the  waypoin t,  from  present posi tion .  
Sometimes  cal l ed  "speed  made  good"  or "veloci ty made  good".  

$--WAT,a, hhmmss. ss, aa, xx, xx, xxx,a, a, c--c*hh<CR><LF>  

Message description  text 9)  

Override setting  8)  

Alarm condition  7)  

Detection  point number or detection  point count 6)  

Second location  indicator 5)  

First location  indicator 4)  

Type of water alarm system 3)  

Time stamp 2)  

Message type 1 )  
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Comments:  

1 )  Pos i ti on i ng  system  mode  i n d i cator:  

A =  Au tonomous  mode;  

D  =  D i fferen ti a l  mode;  

E  =   Estimated  (dead  reckon i ng )  mode;  

M  =  Manual  mode;  

S  =  S imu l ator mode;  

N  =   Data  not  va l i d .  

The  pos i ti on i ng  system  mode  i nd i cator fi e l d  shou l d  not  be  a  n u l l  fi e l d .  

8.3.1 1 7  WNC – Distance  waypoint  to  waypoint 

Distance  between  two  speci fied  waypoin ts.  

 

8.3.1 1 8  WPL – Waypoint  location  

Lati tude  and  l ong i tude  of speci fied  waypoin t.  

 

8.3. 1 1 9  XDR – Transducer measurements  

Measurement data  from  transducers  that measure  physical  quan ti ti es  such  as  temperature,  
force,  pressure,  frequency,  angu lar or l i near d i splacement,  etc.  Data  from  a  variable  number 
of transducers  measuring  the  same  or d i fferen t quan ti ti es  can  be  m ixed  i n  the  same 
sen tence.  Th is  sentence  i s  designed  for use  by i n tegrated  systems  as  wel l  as  transducers  
that may be  connected  i n  a  "chain "  where  each  transducer receives  the  sentence  as  an  i npu t 
and  adds  on  i ts  own  data  fi e lds  before  retransmi tting  the  sen tence.  

 

$--WCV,x. x,N , c--c, a*hh<CR><LF>  

Mode indicator 1 )  

Waypoint identifier 

Velocity component,  knots 

$--WNC,x. x,N , x. x,K, c--c, c--c*hh<CR><LF>  

FROM waypoint identifier 

TO waypoint identifier 

Distance,  km 

Distance,  nautical  miles 

$--WPL, l l l l . l l , a , yyyyy. yy, a, c--c*hh<CR><LF>  

Waypoint identifier 

Waypoin t l ati tude,  N /S  

Waypoint longitude,  E/W 

Transducer "n" 1 )  

Data,  variable number of transducers 

Transducer No.  1  ID 

Units of measure,  transducer No.  1  2)  

Measurement data,  transducer No.  1  

Transducer type,  transducer No.  1  2)  

$ --XDR,a, x. x, a, c--c, . . . . . . . . . . . . . . . . a , x. x, a, c--c*hh<CR><LF>  
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Comments:  

1 )  Sets  of the  fou r fi e l d s  " type-data-un i ts-I D"  are  a l l owed  for an  u ndefi ned  n umber of transducers .  Up  to  "n "  
transducers  may be  i ncl uded  wi th i n  the  l im i ts  of a l l owed  sen tence  l eng th ;  nu l l  fi e l ds  are  not  requ i red  except  
where  porti ons  of the  " type-data-un i ts-I D"  combinati on  are  not  ava i l ab l e .  

2 )  Al l owed  transducer types  and  the i r u n i ts  of measure  are :  

Transducer Type  fi e ld  Un i ts  Comments  

Temperatu re  C  C  =  degrees  Cel s i us   

Angu l ar d i sp lacemen t A D  =  degrees   " -"  =  an ti cl ockwise  

Absol u te  hum id i ty B  K =  kg /m 3  Ki l og rams  per cubi c  metre  

L i near d i sp l acemen t D  M  =  metres   " -"  =  compress ion  

Frequency F  H  =  Hertz    

Sa l i n i ty L  S  =  ppt  ppt  =  parts  per thousand  

Force  N  N  =  newtons   " -"  =  compress ion  

Pressu re  P  P  =  pascal s  " -"  =  vacuum  

F l ow rate  R l   =  l i tres/s   

Tachometer T  R =  revol u ti ons/m in   

H um id i ty H  P  =  per cen t   

Vol ume  V M  =  cub i c metres   

Vol tage  U  V =  vo l ts   

Cu rren t  I  A =  amperes   

Swi tch  or va l ve  S  None  (nu l l )  
1  =  ON ,  CLOSED;  
0  =  OFF,  OPEN  

Generi c  G  None  (nu l l )   x. x  =  vari ab l e  d ata  

 

8.3.1 20  XTE  – Cross-track error,  measured  

Magn i tude  of the  posi tion  error perpend icu lar to  the  i n tended  track l i ne  and  the  d i rection  to  
steer to  retu rn  to  track.  

 
 
Comments :  

1 )  Posi ti on i ng  system  mode  i n d i cator:  

A =  Au tonomous  mode;  

D  =  D i fferen ti a l  mode;  

E  =  Estimated  (dead  reckon i ng  )  mode;  

M  =  Manua l  i npu t  mode;  

S  =  S imu l ator mode;  

N  =  Data  not  va l i d .  

$--XTE,A,A, x. x, a,N ,a*hh<CR><LF>  

Mode  i nd icator 1 )  2 )  

U n i ts ,  nau tical  m i l es  

D i rection  to  steer,  L/R 

Magn i tude  of cross-track error 

Status:  A =  data  val id  V =  Loran-C  cycle  l ock warn ing  flag  

Status  2)   A =  data  val id ,  V =  LORAN  – C  b l i nk or SNR warn ing  
 V =  general  warn ing  fl ag  for other navigation  systems  
 when  a  re l i able  fi x i s  not avai l able  
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2)  The  pos i ti on i ng  system  mode  i n d i cator fi e l d  suppl emen ts  the  pos i ti on i ng  system  status  fi e l d s  ( fi e l d s  1  and  2 ) ;  
the  s tatus  fi e l ds  shou l d  be  set  to  V =  i nva l i d  for a l l  va l ues  of i n d i cator mode  except  for A =  Au tonomous  and  D  
=  D i fferen ti a l .  The  pos i ti on i ng  system  mode  i n d i cator and  status  fi e l d s  shou l d  not  be  nu l l  fi e l ds .  

8.3.1 21  XTR – Cross-track error,  dead  reckoning  

Magn i tude  of the  dead  reckoned  posi tion  error perpend icu lar to  the  i n tended  track l i ne  and  
the  d i rection  to  steer to  retu rn  to  track.  

 
 

8.3.1 22  ZDA – Time and  date  

UTC,  day,  month ,  year and  l ocal  time  zone.  

 
 
Comments:  

1 )  Loca l  t ime  zone  i s  the  magn i tude  of hou rs  p l us  the  magn i tude  of m i nu tes  added ,  wi th  the  s i gn  of l oca l  zone  
hou rs ,  to  l oca l  t ime  to  obta i n  UTC.  Local  zone  i s  genera l l y negati ve  for East  l ong i tudes  wi th  l oca l  excepti ons  
near the  i n ternati onal  date  l i n e .  

Example :  At  Chatham  I s .  (New Zeal and )  a t  1 230  (noon )  l oca l  t ime  on  J une  1 0 ,  1 995:  

$GPZDA, 234500 , 09, 06, 1 995, -1 2 , 45*6C<CR><LF>  

I n  the  Cook I s l ands  at  1 500  l oca l  t ime  on  J une  1 0 ,  1 995:  

$GPZDA, 01 3000 , 1 1 , 06 , 1 995, 1 0 , 30*4A<CR><LF>  

8.3.1 23  ZDL – Time and  d istance to  variable  point  

Time  and  d i stance  to  a  poin t that m igh t not be  fi xed .  The  poin t i s  general l y not a  speci fic 
geograph ic poin t bu t may vary continuously,  and  i s  most often  determined  by calcu lation  (the  
recommended  tu rn ing  poin t for sa i lboats  for optimum  sai l i ng  to  a  destination ,  the  wheel -over 
poin t for vessels  making  tu rns,  a  pred icted  col l i s ion  poin t,  etc. ) .  

 

8.3.1 24 ZFO – UTC  and  time  from  orig in  waypoint  

UTC and  e lapsed  time  from  orig in  waypoin t.  

$--XTR,  x. x,  a ,  N *hh<CR><LF>  

Un i ts,  nau tical  m i l es  

D i rection  to  steer,  L/R 

Magn i tude  of cross-track error 

$--ZDA,  hhmmss. ss,  xx,  xx,  xxxx,  xx,  xx*hh<CR><LF>  

Local  zone  m inu tes  1 ) ,  00  to  +59  

Local  zone  hours  1 ) ,  00  h  to  ±1 3  h  

Year (UTC)  

Month ,  01  to  1 2  (UTC)  

Day,  01  to  31  (UTC)  

UTC 

$--ZDL,  hhmmss. ss,  x. x,  a*hh<CR><LF>  

Type  of poin t:  

D i stance  to  poin t,  nau tical  m i l es  

Time  to  poin t,  00  h  to  99  h  

C  =  col l i s ion  

T =  tu rn ing  poin t  

R =  reference  (general )  

W =  wheel -over 
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8.3.1 25 ZTG  – UTC  and  time  to  destination  waypoint 

UTC and  pred icted  time-to-go  to  destination  waypoin t.  

 

9  Appl ications  

9.1  Example  parametric  sentences  

9. 1 . 1  General  

These  examples  are  i n tended  as  samples  of correctly constructed  parametric sen tences.  
They are  representative  samples  on ly and  show part of the  wide  range  of acceptable  
variations  possib le  wi th  sen tences.  They shal l  not necessari l y be  used  as  templates  for 
sen tences.  

9.1 .2  Example  1  – LORAN-C  lati tude/longi tude  

Th is  example  g ives  present posi tion  i n  l ati tude/long i tude,  as  determined  by LORAN-C.  The  
th ree  character mnemon ic i n  the  address,  GLL,  i nd icates  that the  data  i s  present posi tion  i n  
l ati tude/long i tude.  The  time  (UTC)  of the  posi tion  fi x i s  09  h ,  1 3  m in  and  42  s .  Decimal  
seconds  are  not avai l able  and  the  decimal  poin t i s  optional l y omi tted .  There  are  no  warn ing  
fl ags  set i n  the  navigation  receiver as  i nd icated  by status  A.  

 

9.1 .3  Example  2  – LORAN-C  arrival  alarm  

Th is  example  i l l ustrates  arrival  a larm  data.  The  mnemon ic code  for arrival  a larm  i s  AAM.  
I n  th is  case,  the  address  fi e ld  i s  "LCAAM"  for LORAN-C arrival  a larm.  The  fi rst  data  fie l d  
shows  "V"  i nd icating  the  rad ius  of the  arrival  ci rcle  HAS  NOT been  en tered ,  the  second  data  
fie l d  i s  "A"  showing  that the  perpend icu lar to  the  course  l i ne,  at the  destination ,  HAS  been  
crossed .  The  th i rd  and  fourth  fi e l ds  show the  rad ius  and  un i ts  of the  destination  waypoin t 
arri val  ci rcle  " . 1 5,  N "  for 0 , 1 5  nau tical  m i les.  Data  fi e ld  5  i s  the  waypoin t i den ti fier fi e ld  of 
va l i d  characters.  

$--ZFO,  hhmmss. ss,  hhmmss. ss,  c--c*hh<CR><LF>  

Orig in  waypoin t ID  

E lapsed  time,  hh  =  00  to  99  

UTC of observation  

$--ZTG,  hhmmss. ss,  hhmmss. ss,  c--c*hh<CR><LF>  

Destination  waypoin t I D  

Time-to-go,  hh  =  00  to  99  

UTC of observation  

$LCGLL,  4728. 31 ,  N ,  1 2254.25,  W,  091 342,  A,A*4C<CR><LF>  

Sentence  terminator 

Checksum  4C  HEX 

Mode  i nd icator:  A =  au tonomous  mode  

Receiver status:  no warnings 

Time of position  fix 

Units designator (west) 

Longitude:  1 22°,  54,25′  
Units designator (north) 

Latitude 47°,  28,31 ′  
Address:  LC  =  LORAN-C,  GLL  =  present posi tion  

Start  of sentence  
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9.1 .4  Example  3  – Proprietary sentence 

A proprietary sen tence  has  the  fol lowing  general  format:  

 

A speci fic example  wi l l  have  l i ttl e  mean ing  to  someone  other than  the  particu lar manufacturer 
that designed  the  sen tence:  

 

9.1 .5  Example  4  – RMA examples  

The  fol lowing  g roup  of sentences  show a  typical  progression  of ou tpu t data  as  a  LORAN-C 
receiver acqu i res  stations:  

a)  $LCRMA,  V, , , , , 1 41 62. 8, , , , , , N  *6F<CR><LF>  

Data  i nval i d ,  on ly one  TD  acqu i red .  F ie lds  where  data  i s  not yet avai l able  are  nu l l  fi e l ds;  

b)  $LCRMA,  V, , , , , 1 41 72.3,  26026.7, , , , , N  *4C<CR><LF>  

Two  TDs  acqu i red  bu t not settl ed ,  data  i nval i d ;  

c)  $LCRMA,  A, , , , , 1 41 82.3,  26026.7, , , , ,A *5B<CR><LF>  

Data  val i d ,  two  TDs  cycled  bu t l ati tude/long i tude  not yet ca lcu lated ;  

d )  $LCRMA,  A, 4226. 26,N ,071 25. 89,W, 1 41 82.3, 26026. 7, 8. 5, 275. , 1 4 . 0,W,A*05<CR><LF>  

Normal  operation ;  

e)  $LCRMA,V,4226.26,N ,071 25.89,W, 1 41 82. 3, 26026.7, 8. 5, 275. , 1 4 . 0 ,  W,N*1 D<CR><LF>  

Data  i nval i d ,  poten tia l  LORAN-C problem;  

$LCAAM,V,  A, . 1 5,  N ,  CHAT-N6*56<CR><LF>  

Sentence  terminator 

Checksum 56 HEX 

Identifier for waypoint "CHAT-N6" 

Units of arrival  circle,  nautical  miles 

Radius of arrival  circle,  0,1 5 

Status:  perpendicular has been  crossed  

Status:  arrival  circle has not been  entered  

Address:  LC = LORAN-C,  AAM = Arrival  alarm 

Start of sen tence  

$Paaa  *hh  <CR><LF>  

End  of sentence  

Checksum  

Three  characters  from  manufacturer's  mnemon ic code  

Proprietary sentence  i den ti fi er 

Start of sen tence  

Data,  72  character 
 

79  character sen tence  or l ess  

$PSRDA003[470738] [1 224523]???RST47,  3809,  A004  *47<CR><LF>  

End  of sen tence  

Checksum 47 HEX 

Manufacturer's unique assigned  code 

Proprietary sentence  i den ti fi er 

Start of sen tence  

Any series of value (non-reserved) 
Characters of manufacturer's choice 
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f)  $LCRMA,A,4226.265,N ,071 25. 890,W, 1 41 72.33, 26026.71 , 8. 53, 275. , 1 4. 0 ,W,D*3B<CR>  

LORAN-C operating  i n  h igh  resolu tion  mode.  

9.1 .6  Example  5  – FSI  examples  

The  fol l owing  sen tences  show typical  appl i cations  for remote  control  of rad iotelephones:  

a)  $CTFSI ,  020230,  0261 40,  m ,  0*1 4<CR><LF  

Set transmi tter 2  023  kHz,  receiver 2  61 4  kHz,  mode  J3E,  te lephone,  standby;  

b)  $CTFSI ,  020230,  0261 40,  m ,  5*1 1 <CR><LF>  

MF/HF  rad iotelephone  set transmi t  2  023  kHz,  receive  2  61 4  kHz,  mode  J3E,  te lephone,  
med ium  power;  

c)  $CTFSI , ,  021 820,  o,  *2D<CR><LF>  

Set receiver 2  1 82  kHz,  mode  H3E,  te lephone;  

d )  $CDFSI ,  90001 6, ,  d ,  9*081 1CR><LF>  

Set VHF  transmi t  and  receive  channel  1 6 ,  F3E/G3E,  s implex,  te lephone,  h igh  power;  

e)  $CTFSI ,  300821 , ,  m ,  9*1 7<CR><LF>  

Set MF/HF  rad iotelephone  to  te lephone  channel  821 ,  for example  transmi t  8  255  kHz,  
receive  8  779  kHz,  mode  J3E,  te lephone,  h i gh  power;  

f)  $CTFSI ,  404001 , ,  w,  5*08<CR><LF>  

Set MF/HF  rad iotelephone  to  te letype  channel  1  i n  4  MHz band ,  for example  transmi t 
4  1 72 , 5  kHz,  receive  4  21 0, 5  kHz,  mode  F1 B/J2B,  te leprin ter,  med ium  power;  

g )  $CTFSI ,  41 61 93, ,  s ,  0*00<CR><LF>  

MF/HF  rad iotelephone  set to  te letype  channel  1 93  i n  1 6  MHz band ,  for example  
transmi tter 1 6  784, 5  kHz,  receiver 1 6  902,5  kHz,  mode  F1 B/J2E  ARQ,  te lex/te leprin ter,  
standby;  

h )  $CTFSI ,  041 620,  043020,   ,  9*0A<CR><LF>  

Set MF/HF  rad iotelephone  transmi t  4  1 62  kHz,  receive  4  302  kHz,  mode  F1 C/F2C/F3C,  
facsim i le  mach ine,  h igh  power;  

i )  $CXFSI , ,  021 875,  t,  *3A<CR><LF>  

Scann ing  receiver set to  2  1 87, 5  kHz,  mode  F1 B/J2B,  receive  on ly,  te leprin ter/DSC.  

9.1 .7  Example  6  – MSK/MSS examples  

The  fol l owing  sentences  show appl i cations  of query to  a  beacon  receiver:  GPS  receiver (GP)  
query sen tences  to  a  data  receiver (CR).  

a)  request for configuration  i n formation :  

$GPCRQ,MSK*2E<CR><LF>  

reply cou ld  be  

$CRMSK,293.0,M , 1 00,A, 1 0, 1 *6F<CR><LF>  

b)  request for s i gnal  strength ,  S/N  ratio:  

$GPCRQ,MSS*36<CR><LF>  

reply cou ld  be  

$CRMSS,50, 1 7, 293.0, 1 00, 1 *55<CR><LF>  

9.1 .8  Example  7  – DSC  and  DSE  sentences  

The  fol lowing  sentences  m ight be  ou tpu t from  a  DSC capable  VHF  rad io  upon  reception  of a  
d i stress  message  (from  another sh ip)  wi th  enhanced  posi tion  resolu tion .  
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$CVDSC, 1 2 , 3601 234560, 1 2 , 05, 00, 1 47471 251 9, 081 7, , , S ,E, *51  

$CVDSE, 1 , 1 ,A, 3601 234560,00, 1 2345678*0C 

The  fie l ds  of the  fi rst  sen tence  i nd icate:  

a)  d i stress  cal l ;  

b)  from  MMSI  3601 23456;  

c)  category d i stress  ( impl i ci t  i n  a  d i stress  cal l ) ;  

d )  s i nking  (code  1 05);  

e)  respond  by rad iotelephony (G3E/F3E  code  1 00);  

f)  posi tion  47  47N  1 25  1 9W;  

g )  time  of posi tion  08: 1 ;  

h )  nu l l ;  

i )  nu l l ;  

j )  end  of sequence  (no  acknowledgement request);  

k)  expansion  sentence  to  fol l ow;  

l )  sen tence  checksum  

$xxDSE, 1 , 1 ,A, 3601 234560, 00, 1 2345678*0C 

The  fi e lds  of the  second  sen tence  i nd icate:  

1 )  expansion  sentence;  

2)  of wh ich  th is  i s  the  fi rst (and  i n  th is  case  on ly) ;  

3)  message  sen t au tomatical l y (not requested ).  Th is  fi e ld  probably not too  usefu l  i n  th is  
case;  

4)  from  MMSI  3601 23456;  

5)  wi th  data  con tain ing  enhanced  posi tion  resolu tion ;  

6)  1 234  m inu tes  l ati tude  and .5678  l ong i tude  ( i . e .  posi ti on  47  47. 1 234N  1 25  1 9. 5678W);  

7)  sen tence  checksum.  

The  fol lowing  are  a l l  DSC sen tences  received  by an  MF/HF  rad io.  

Al l  sh ips’  d i stress  re lay from  01 1 234567  for sh ip  9991 21 21 2  at  47  47N  1 22  1 9W at time  
1 2 : 34  on  fi re.  

$CTDSC, 1 6, 01 1 2345670, 1 2 , 1 2 , 09, 1 47471 221 9, 1 234,9991 21 21 20, 00,S*1 9  

Al l  sh ips  safety cal l  from  01 1 234567  to  work J3E  on  41 25  kHz RX on ly.  

$CTDSC, 1 6, 01 1 2345670,08, 09, 26, 041 250, , , , S*1 1  

9.1 .9  Example  8  – F IR,  DOR and  WAT sentences  

An  example  i s  g i ven  i n  Annex E .  

9.2  Example  encapsulation  sentences  

An  example  i s  g i ven  i n  Annex F .  
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9.3  Examples  of receiver d iagrams  

The  i l l ustrative  d iagrams  i n  F igure  3  and  F igure  4  show the  example  structu re  of two  
opto-i solator based  l i stener ci rcu i ts  that offer overvol tage,  reverse  vol tage  and  power 
d i ssipation  protection  for the  opto-isolator and  serve  to  l im i t  the  cu rren t d rawn  from  the  l i ne.  

 

Figure  3  – Example  1 ,  J -FET,  N  channel ,  opto-isolator based  l i stener ci rcu i t  

 

Figure  4  – Example  2 ,  NPN  opto-isolator based  l istener ci rcu i t  
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Annex A 
( informative)  

 
G lossary 

The  defin i ti ons  wh ich  fol low are  i ncluded  for add i tional  understand ing  of th is  standard ,  bu t 
may not command  un iversal  acceptance.  

accuracy:  i n  navigation ,  measure  of the  error between  the  poin t desi red  and  the  poin t 
ach ieved ,  or between  the  posi tion  i nd icated  by measurement and  the  true  posi tion  (compare  
wi th  precision ) .  

address  field :  for sen tences  i n  th is  standard ,  fi xed  l ength  fi e ld  fol l owing  the  beg inn ing  
sen tence  del im i ter "$"  (HEX 24);  for approved  sen tences,  composed  of a  two-character ta lker 
i den ti fi er and  a  th ree-character sentence  formatter;  for proprietary sen tences,  composed  of 
the  character "P"  (HEX 50)  fol l owed  by a  th ree-character manufacturer i denti fication  code.  

addi tional  secondary factor:  i n  LORAN-C,  a  correction  i n  add i tion  to  the  secondary phase  
factor correction  for the  add i tional  time  (or phase  delay)  for transmission  of a  l ow-frequency 
s ignal  over a  composi te  l and -sea  path  when  the  s ignal  transi t  time  i s  based  on  the  free-space  
veloci ty.  

AIS :  au tomatic i den ti fi cation  system.  

alarm:  denotes  a  cond i tion  that has  to  be  recogn ised ,  or acted  upon  immed iately,  for 
example  depth  m in imum  l im i t  exceeded ,  anchor deep.  

apparent wind :  see  relative  wind .  

approved  sentence :  sen tence  wh ich  i s  l i sted  i n  th i s  standard  and  annexes.  

arrival  alarm :  a larm  s ignal  i ssued  by a  voyage  tracking  un i t  wh ich  i nd icates  arrival  at,  or at  a  
pre-determined  d istance  from,  a  waypoin t (see  arrival  ci rcle) .  

arrival  ci rcle :  arti fi cia l  boundary p laced  around  the  destination  waypoin t of the  present 
navigation  l eg ,  the  en tering  of wh ich  wi l l  s i gnal  an  arrival  a larm.  

arrival  perpendicu lar:  crossing  of the  l i ne  wh ich  i s  perpend icu lar to  the  course  l i ne  and  
wh ich  passes  th rough  the  destination  waypoin t.  

azimuth :  horizon tal  d i rection  of a  celestia l  poin t  from  a  terrestria l  poin t,  expressed  as  the  
angu lar d istance  from  a  reference  d i rection ,  usual l y measured  from  000°  at  the  reference  
d i rection  clockwise  th rough  359° .  

ASCI I :  American  standard  code  for i n formation  i n terchange.  A seven-bi t  wide  seria l  code  
describ ing  numbers,  upper and  l ower case  a lphabetical  characters,  special  and  non-prin ting  
characters.  See  American  National  Standards  I nsti tu te  (ANSI )  ANSI  X 3 . 1 5,  ANSI  X 3 . 1 6  and  
ANSI  X 3 . 4 .  

atomic time :  time  obtained  by coun ting  the  cycles  of a  s ignal  i n  resonance  wi th  certa in  kinds  
of atoms.  

autopi lot :  see  heading  control  system .  
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bearing :  horizon tal  d i rection  of one  terrestria l  poin t from  another,  expressed  as  the  angu lar 
d i stance  from  a  reference  d i rection ,  usual l y measured  from  000°  at the  reference  d i rection  
clockwise  th rough  359° .  

beaufort wind  scale :  numerical  scale  for i nd icating  wind  speed .  Beaufort numbers  (or 
forces)  range  from  force  0  (calm)  to  force  1 2  (hurricane).  

bl ink:  i n  LORAN-C,  s ignal  used  to  i nd icate  that a  station  i s  mal function ing .  I n tended  to  
prevent use  of that s i gnal  for navigation .  

checksum :  for th i s  standard ,  a  mandatory val i d i ty check performed  on  the  data  con tained  i n  
the  sen tences,  ca lcu lated  by the  ta lker,  appended  to  the  message,  then  re-calcu lated  by 
the  l i stener for comparison  to  determine  i f the  message  was  received  correctl y.  

communication  protocol :  method  establ i shed  for message  transfer between  a  ta lker and  a  
l i stener wh ich  i ncludes  the  message  format and  the  sequence  i n  wh ich  the  messages  are  to  
be  transferred .  Also  i ncludes  the  s ignal l i ng  requ i rements  such  as  baud  rate,  stop  b i ts ,  pari ty,  
and  b i ts  per character.  

course :  horizon tal  d i rection  i n  wh ich  a  vessel  i s  steered  or i n tended  to  be  steered ,  expressed  
as  angu lar d i stance  from  north ,  usual l y from  000°  at north ,  clockwise  th rough  359° .  Stri ctl y,  
the  term  appl ies  to  d i rection  th rough  the  water,  not the  d i rection  i n tended  to  be  made  good  
over the  g round  (see  track) .  D i ffers  from  heading .  

course  over ground  (COG) :  term  used  to  refer to  the  d i rection  of the  path  over g round  
actual ly fo l l owed  by a  vessel  (a  m isnomer,  i n  that courses  are  d i rections  steered  or i n tended  
to  be  steered  th rough  the  water wi th  respect to  a  reference  merid ian ).  

cross  track error (XTE) :  d i stance  from  the  vessel 's  present posi tion  to  the  closest poin t on  a  
l i ne  between  the  orig in  and  destination  waypoin ts  of the  navigation  l eg  being  travel l ed .  

cycle  lock:  i n  LORAN-C,  comparison ,  i n  time  d i fference,  between  correspond ing  carrier 
cycles  contained  i n  the  ri se  times  of a  master and  s lave  station  pu l se  i s  ca l led  cycle  match .  
Th is  value  when  refined  to  a  determination  of the  phase  d i fference  between  these  two  cycles  
resu l ts  i n  cycle  l ock (see  a l so  envelope-to-cycle  d istortion ) .  

data  field :  i n  a  sen tence,  fie l d  wh ich  contains  a  data  value.  

diagnostic:  usual ly denotes  a  fa i l u re,  or warn ing  of deterioration  i n  a  system,  for example  
eng ine  fa i l u re  mal function .  

dead  reckoning :  process  of determin ing  the  posi tion  of a  vessel  at  any i nstan t by applying  to  
the  l ast wel l -determined  posi tion  (poin t of departure  or subsequent fi x)  the  run  that has  s i nce  
been  made,  usual ly based  on  the  recent h i story of speed  and  head ing  measurements.  

del imi ter:  i n  th is  standard ,  character or characters  used  to  separate  fi e l ds  or sen tences.  The  
fol lowing  del im i ters  are  used  i n  th is  standard :  

F ie l d  del im i ters:  

•  ASCI I  "$"  (HEX 24)  for address  fi e ld  

•  ASCI I  " , "  (HEX 2C)  for data  fi e lds  

•  ASCI I  " *"  (HEX 2A)  for checksum  fie l d  

Sen tence  del im i ters  
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•  carriage  retu rn  <CR>  and  l i ne  feed  <LF>  (HEX 0D0A)  

NOTE  1  <CR><LF>  i s  n ot  requ i red  to  precede  the  fi rst  sen tence  transm i tted .  

deprecated  sentence :  sen tence  not to  be  used  for new designs  (see  7 . 5) .  

depth  sounder:  i nstrument wh ich  determines  the  depth  of water by measuring  the  time  
i n terval  between  the  emissions  of a  sound  and  the  retu rn  of i ts  echo  from  the  bottom.  

destination :  immed iate  geograph ic poin t of i n terest to  wh ich  a  vessel  i s  navigating .  I t  may be  
the  next waypoin t a long  a  rou te  of waypoin ts  or the  fi nal  destination  of a  voyage.  

deviation :  ang le  between  the  magnetic merid ian  and  the  axis  of a  compass  card ,  expressed  
i n  degrees  east or west to  i nd icate  d i rection  i n  wh ich  the  northern  end  of the  compass  card  i s  
offset from  magnetic north .  

DGNSS :  D i fferen tia l  GNSS,  the  use  of GNSS  measurements,  some  or a l l  of wh ich  are  
d i fferen tia l l y corrected .  

DGPS :  D i fferen tia l  GPS,  the  use  of GPS  measurements  wh ich  are  d i fferentia l l y corrected .  

Doppler speed  log :  i nstrument wh ich  measures  the  re lati ve  motion  between  a  vessel  and  the  
reflective  sea  bottom  (for bottom  return  mode)  or suspended  parti cu late  matter i n  the  
seawater i tsel f ( for water retu rn  mode)  by measuring  the  frequency sh i fts  between  a  
transmi tted  and  subsequently echoed  acoustic or e lectromagnetic s i gnal .  

dri ft :  speed  of a  cu rren t.  

echo sounder:  see  depth  sounder.  

envelope-to-cycle  d istortion  (ECD) :  time  re lationsh ip  between  the  phase  of the  LORAN-C 
carrier and  the  time  orig in  of the  envelope  waveform.  

event:  i s  used  to  l og  a  cond i tion  that has  occurred  and /or track the  operation  of some  
cond i tion .  Events  are  normal l y defined ,  for example  transfer of con trol  to  the  bridge.  

fau l t:  i s  a  techn ical  problem  in  one  of the  system  components  that wi l l  reduce  the  avai l abi l i ty,  
or fu ture  avai l abi l i ty,  of some  or a l l  functions.  

field :  i n  th is  standard ,  character or string  of characters  immed iately preceded  by a  fi e ld  
del im i ter (see  del imi ter) .  

fixed  field :  i n  th i s  standard ,  fi e ld  i n  wh ich  the  number of characters  i s  fi xed .  For data  fie l ds,  
such  fi e lds  are  shown  i n  the  sentence  defin i ti ons  wi th  no  decimal  poin t.  Other fie l ds  wh ich  fa l l  
i n to  th is  category are  the  address  fi e l d  and  the  checksum  fie ld  ( i f present) .  

Gal i leo :  a  European  Un ion  project for a  satel l i te  navigation  system.  

geoid :  su rface  a long  wh ich  the  g ravi ty potentia l  i s  equal  everywhere  (equ ipoten tia l  surface)  
and  to  wh ich  the  d i rection  of g ravi ty i s  a lways  perpend icu lar.  

geometric  d i lu tion  of precision  (GDOP) :  va lue  representing  a l l  geometric factors  that 
degrade  the  accuracy of a  posi tion  fi x wh ich  has  been  derived  from  a  navigation  system.  

global  navigation  satel l i te  system  (GNSS) :  any s i ng le  or combined  satel l i te  navigation  
system.  Currently the  options  are:  GPS,  GLONASS and  combined  GPS/GLONASS.  
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GLONASS :  an  a l l -weather,  con tinuous  satel l i te  navigation  system,  main tained  by the  Russian  
Space  Forces.  Normal ly composed  of 24  satel l i tes  i n  3  orbi ta l  p l anes  wi th  8  satel l i tes  i n  each  
plane.  The  spacing  of satel l i tes  i n  orbi t  i s  arranged  so  that a  m in imum  of 4  satel l i tes  wi l l  be  i n  
view to  users  worldwide  to  provide  posi tion  d i l u tion  of posi tion  (PDOP)  of 6  or l ess.  

g lobal  posi tion ing  system  (GPS) :  a l l -weather,  con tinuous  satel l i te  navigation  system.  The  
fu l l y deployed  operational  system  i s  i n tended  to  provide  h igh ly accurate  posi tion  and  veloci ty 
i n formation  i n  th ree  d imensions  and  precise  time  and  time  i n terval  on  a  g lobal  basis,  to  an  
un l im i ted  number of au thorized  users.  

great ci rcle :  i n tersection  of the  su rface  of a  sphere  and  a  p lane  th rough  i ts  cen tre.  

great ci rcle  chart:  chart on  wh ich  a  g reat ci rcle  appears  as  a  stra igh t l i ne  or approximately 
so.  

great ci rcle  d i rection :  horizon tal  d i rection  of a  g reat ci rcle,  expressed  as  angu lar d istance  
from  a  reference  d i rection .  

group repeti tion  in terval  (GRI) :  (of a  particu lar LORAN-C chain )  speci fied  time  i n terval  for 
a l l  s tations  of the  chain  to  transmi t  thei r pu lse  g roups.  For each  chain  a  m in imum  group  
repeti tion  i n terval  i s  se lected  of su fficien t du ration  to  provide  time  for each  station  to  transmi t 
i ts  pu l se  g roup  and  add i tional  time  between  each  pu lse  g roup  so  that s i gnals  from  two  or 
more  stations  cannot overlap  i n  time  anywhere  wi th in  the  coverage  area.  

gyrocompass :  compass  having  one  or more  gyroscopes  as  the  d i rective  e lement,  and  wh ich  
i s  north -seeking .  I ts  operation  depends  upon  four natu ral  phenomena:  gyroscopic i nertia ,  
gyroscopic precession ,  the  earth 's  rotation  and  g ravi ty.  

gyropi lot:  au tomatic device  for steering  a  vessel  by means  of control  s ignals  received  from  a  
gyrocompass  (see  head ing  con trol  system).  

gyroscope :  rapid ly rotati ng  mass  free  to  move  about one  or both  axes  perpend icu lar to  the  
axis  of rotation  and  to  each  other.  

heading :  horizon tal  d i rection  i n  wh ich  a  sh ip  actual l y poin ts  or heads  at any i nstant,  
expressed  i n  angu lar un i ts  from  a  reference  d i rection ,  usual l y from  000°  at the  reference  
d i rection  clockwise  th rough  359° .  (See  true  heading  and  magnetic  heading ) .  

heading  control  system :  au tomatic device  for steering  a  vessel  so  as  to  main tain  head ing  i n  
an  i n tended  d i rection .  Mechan ical  means  are  used  to  steer the  rudder.  A rad io  navigation  
system  i s  often  connected  to  correct for track errors,  or to  select new destinations.  

head ing  to  steer:  d i fference  between  the  bearing  to  destination  (from  present posi tion )  and  
track made  good ,  appl ied  to  the  bearing  to  the  destination  to  produce  a  head ing  that wi l l  
gu ide  the  vessel  to  the  destination .  

horizontal  alert  l imi t  (HAL) :  See  I EC  61 1 08-3.  

horizontal  d i lu tion  of precision  (HDOP) :  s im i lar to  GDOP,  except e levation  factors  are  
ignored .  

horizontal  protection  level  (HPL) :  the  rad ius  of a  ci rcle  i n  the  horizon tal  p lane,  wi th  i ts  
cen tre  being  at  the  true  posi tion ,  wh ich  describes  the  reg ion  wh ich  i s  assured  to  con tain  the  
ind icated  horizon tal  posi tion .  
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keel :  l ong i tud inal  timber or p late  extend ing  a long  the  cen tre  of the  bottom  of a  sh ip  and  often  
projecting  from  the  bottom.  

l ine  of posi tion  (LOP) :  i n  LORAN  or DECCA navigation  systems,  vector obtained  by 
measurement of the  time  d i fference  between  the  receipt of the  master and  s lave  s ignals  
wh ich  i s  then  used  to  select a  correspond ing  LOP from  a  chart or table.  Two  or more  
i n tersecting  LOPs  are  requ i red  to  obtain  a  posi tion  fi x.  

l istener:  i n  th is  standard ,  recipien t of messages  across  an  i n terconnecting  l i nk.  

log :  i nstrument for measuring  the  speed  or d i stance  or both  travel l ed  by a  vessel .  

LORAN :  general  designation  of one  g roup  of rad ionavigation  systems  by wh ich  a  hyperbol i c 
l i ne  of posi tion  i s  determined  th rough  measuring  the  d i fference  i n  the  times  of reception  of 
synchron ized  pu l se  s i gnals  from  two  fi xed  transmi tters.  

magnetic  bearing :  bearing  re lative  to  magnetic north ;  compass  bearing  corrected  for 
deviation .  

magnetic  heading :  head ing  re lati ve  to  magnetic north .  

manufacturer identi fication  code :  i n  th i s  standard ,  th ree  character manufacturer i den ti fier,  
usual ly an  acronym  derived  from  the  company name,  for use  by a  manufacturer as  part of the  
address  fi e l d  i n  formu lation  of proprietary sen tences.  

Mercator map projection :  conformal  cyl ind rical  map  projection  i n  wh ich  the  su rface  of a  
sphere  or spheroid ,  such  as  earth ,  i s  conceived  as  developed  on  a  cyl i nder tangent a long  the  
equator.  Merid ians  appear as  equal l y spaced  vertical  l i nes  and  paral le l s  as  horizontal  l i nes  
d rawn  farther apart as  the  l ati tude  i ncreases,  such  that the  correct re lationsh ip  between  
l ati tude  and  l ong i tude  scales  at any poin t i s  main tained .  Al so  known  as  Mercator map  
projection .  

message :  two  or more  sen tences  wi th  the  same sentence  formatter.  Messages  are  used  
when  two  or more  sen tences  are  needed  to  convey re lated  data  that exceeds  the  maximum  
sen tence  l eng th .  Th is  on ly appl ies  to  those  sen tence  formatters  that are  defined  wi th  key 
fie l ds  supporting  mu l ti -sen tence  messages.  

navigation  leg :  portion  of a  voyage  upon  wh ich  the  vessel  cu rren tl y travels.  Each  l eg  
consists  of two  waypoin ts,  an  orig in ,  a  destination ,  and  a  l i ne  between  them,  upon  wh ich  the  
vessel  travels.  

nu l l  field :  i nd icates  that data  i s  not avai l able  for the  fi e ld .  I nd icated  by two  ASCI I  commas,  
i . e .  " , , "  (HEX 2C2C),  or,  for the  l ast data  fie l d  i n  a  sen tence,  one  comma fol lowed  by the  
checksum  del im i ter "*"  (HEX 2A).  

NOTE  2  The  ASCI I  n u l l  character (HEX 00)  i s  not  to  be  u sed  for nu l l  fi e l d s.  

one-way communication  protocol :  protocol  establ i shed  between  a  ta lker and  a  l i stener i n  
wh ich  on ly the  ta lker may send  messages  (compare  to  two-way commun ication  protocol ) .  

orig in  waypoint :  s tarting  poin t of the  present navigation  l eg .  

precision :  measure  of how close  the  ou tcome  of a  series  of observations  or measurements  
cluster abou t some estimated  value  of a  desi red  quan ti ty,  such  as  the  average  value  of a  
series  of observations  of a  quanti ty.  Precis ion  impl ies  repeatabi l i ty of the  observations  wi th in  
some  speci fied  l im i t  and  depends  upon  the  random  errors  encountered  due  to  the  qual i ty of 



 –  1 36  – I EC  61 1 62-1 : 201 6    I EC  201 6  

 

the  observing  equ ipment,  the  ski l l  of the  observer and  randomly fl uctuating  cond i tions  such  
as  temperature,  pressure,  refraction ,  etc.  (compare  wi th  accuracy) .  

proprietary sentence :  sen tence  to  be  sen t across  the  i n terconnecting  l i nk wh ich  i s  not 
i ncluded  i n  the  l i st  of approved  sen tences  of th is  standard .  Al l  proprietary sen tences  sen t 
over the  i n terconnecting  l i nk con tain  a  un ique  ta lker i den ti fier wh ich  beg ins  wi th  a  "P"  (HEX 
50)  fo l lowed  by a  th ree-character manufacturer i den ti fi cation  code.  

relative  bearing :  bearing  re lati ve  to  head ing  or to  the  vessel .  

relative  wind :  the  speed  and  re lati ve  d i rection  from  wh ich  the  wind  appears  to  b low wi th  
reference  to  a  moving  poin t (a l so  cal l ed  apparent wind ) .  

rhumb l ine :  l i ne  on  the  su rface  of the  earth  making  the  same  obl i que  ang le  wi th  a l l  
merid ians.  A rhumb l i ne  i s  a  stra igh t l i ne  on  a  rhumb  (or Mercator)  projection .  

rhumb d irection :  the  horizon tal  d i rection  of a  rhumb  l i ne,  expressed  as  angu lar d i stance  
from  a  reference  d i rection .  Also  known  as  Mercator d i rection  (see  Mercator map projection ).  

RM- sentence :  recommended  m in imum  acceptable  (RM-)  sentence,  a  composi te  sen tence  
recommended  by th is  standard  to  ensure  i n teroperabi l i ty between  ta lkers  and  l i steners  and  to  
ensure  that a l l  data  considered  necessary for navigation  i s  sen t by a  parti cu lar navigation  
un i t.  

route :  p lanned  course  of travel ,  u sual l y composed  of more  than  one  navigation  l eg .  

route  system :  any system  of one  or more  rou tes  and /or rou ting  measures  a imed  at reducing  
the  ri sk of casual ties  du ring  a  voyage  wh ich  may i nclude  such  i tems  as  traffi c separation  
schemes,  recommended  tracks,  restricted  areas,  i nshore  traffic zones,  etc.  

semi-fixed  field :  data  fie l ds  having  a  base  other than  1 0,  bu t us ing  base  1 0  to  express  
precis ion  of the  fi nal  term  (such  as  m inu tes  expressed  as  un i ts  wi th  a  decimal  tra i ler i nstead  
of seconds  i n  a  base  60  fie l d ,  or seconds  expressed  wi th  a  decimal  trai l er) .  

selected  waypoint:  waypoin t cu rren tl y selected  to  be  the  poin t towards  wh ich  the  vessel  i s  
travel l i ng .  Al so  cal l ed  "TO"  waypoint,  destination  or destination  waypoint.  

sentence  formatter:  i n  th i s  standard ,  th ree-character sen tence  i den ti fi er wh ich  fol lows  the  
ta lker i den ti fi er and  i s  i ncluded  as  part of the  address  fi e l d .  The  sentence  formatters  are  an  
i n tegral  part of the  sentence  defin i ti ons  provided  by th i s  standard  and  annexes.  

set:  d i rection  towards  wh ich  a  curren t fl ows.  

signal -to-noise  ratio  (SNR) :  ratio  of the  magn i tude  of a  s ignal  to  that of the  noise  
( i n terference),  often  expressed  i n  decibels.  

speed  log :  i nstrument for measuring  a  vessel 's  speed  th rough  water and /or speed  over 
g round .  A s i ng le  axis  speed  l og  normal l y measures  speed  a long  the  l ong i tud inal  ( fore/aft)  
axis  of the  vessel ,  wh i l e  a  dual  axis  speed  l og  measures  speed  a long  the  transverse  
(port/starboard )  axis  as  wel l  (see  a l so  Doppler speed  log ) .  

speed  made  good :  ad justed  speed  wh ich  takes  i n to  account factors  such  as  d ri ft  and  wind  
speed .  Can  be  estimated  or computed  by a  navigation  receiver.  

speed  over ground  (SOG) :  speed  of a  vessel  a long  the  actual  path  of travel  over g round .  
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talker:  ori g inator of messages  across  a  l i nk.  

talker identi fier:  fi rst two  characters  fol l owing  the  "$"  (HEX 24)  i n  a  sen tence  (address  
characters  1  and  2) ;  se lected  from  Table  4 .  

time  d i fference  (TD) :  i n  LORAN-C,  time  d i fference  measured  from  the  time  of reception  of 
the  master station  s ignal  to  the  time  of reception  of the  s lave  station  s ignal .  

track:  i n tended  or desi red  horizon tal  d i rection  of travel  wi th  respect to  the  earth .  The  track 
expressed  i n  degrees  of the  compass  may d i ffer from  the  course  due  to  a l l owances  made  i n  
the  course  for such  factors  as  sea  and  weather cond i tions  i n  order to  resume the  desi red  
track (see  track made good ) .  

track made good :  s i ng le  resu l tan t d i rection  from  a  poin t of departure  to  a  poin t of arrival  at  
any g iven  time.  

transducer:  device  that converts  one  type  of energy to  another,  such  as  a  l oudspeaker that 
changes  e lectrical  energy i n to  acoustical  energy.  

true  bearing :  bearing  relati ve  to  true  north ;  compass  bearing  corrected  for compass  error.  

true  heading :  head ing  re lati ve  to  true  north .  

two-way communication  protocol :  protocol  establ i shed  between  a  ta lker and  a  l i stener i n  
wh ich  the  l i stener may a l so  i ssue  requests  to  the  ta lker when  requ i red  (compare  to  one-way 
commun ication  protocol ) .  

UAIS :  un iversal  au tomatic i denti fication  system.  

UART :  un iversal  asynchronous  receiver/transmi tter wh ich  produces  an  e lectrical  s ignal  and  
tim ing  for transmission  of data  over a  commun ications  path ,  and  ci rcu i try for detection  and  
capture  of such  data  transmi tted  from  another UART.  

universal  time  coord inated  (UTC) :  time  scale  based  on  the  rotation  of the  earth  wh ich  i s  
d i sseminated  by most broadcast time  services  (compare  wi th  atomic time) .  

variable  field :  data  fi e l d  wh ich  may or may not con tain  a  decimal  poin t and  wh ich  may vary i n  
precis ion  fol l owing  the  decimal  poin t depend ing  on  the  requ i rements  and  the  accuracy of the  
measuring  device  (ta lker).  

variation :  ang le  between  the  magnetic and  geograph ic merid ians  at any p lace,  expressed  i n  
degrees  and  m inu tes  east or west to  i nd icate  the  d i rection  of magnetic north  from  true  north .  

voyage  data  recorder (VDR) :  device  for au tomatical l y l ogg ing  key operating  parameters  of a  
vessel  and  main tain ing  a  secure  record  for subsequent analysis  i n  the  even t of a  col l i s ion ,  
s i nking  or other i nciden t.  

warn ing :  i s  s im i l ar to  alarm  bu t  need  not be  acted  upon  immed iately.  

waypoint:  reference  poin t on  a  track.  

wide  area augmentation  system  (WAAS) :  an  augmentation  to  GNSS  wh ich  uses  
geostationary satel l i tes  to  broadcast GNSS  i n tegri ty and  correction  data  and  add i tional  
rang ing  s i gnals.  
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Annex B  
(normative)  

 
Guidel ines  for methods  of testing  and  required  test resul ts  

B.1  General  

The  EUT (equ ipment under test) ,  i nclud ing  a l l  necessary test equ ipment shal l  be  set up  and  
checked  to  ensure  that i t  i s  operational  before  testi ng  commences.  The  manufacturer shal l  
provide  su fficien t techn ical  documentation  of the  EUT.  

The  manufacturer shal l  provide,  un less  otherwise  agreed ,  a l l  necessary test reports  for type  
approval  ( i nclud ing  customers  documents).  

Where  appropriate,  tests  against d i fferen t clauses  of th i s  annex may be  carried  ou t 
s imu l taneously.  

B.2  Defin i tion  of environmental  condi tions  for the  tests  

The  tests  shal l  be  carried  ou t at normal  envi ronmental  cond i tions  as  defined  i n  I EC  60945  
except for the  test of B . 4 . 5  wh ich  shal l  be  performed  at the  envi ronmental  cond i tions  as  
defined  i n  I EC  60945  for the  class  of the  EUT.  

B.3  Examination  of the  manufacturer's  documentation  

Check for completeness  accord ing  to  th i s  standard  ( I EC 61 1 62-1 ) .  

Check the  avai l abi l i ty of the  defined  m in imum  sen tences  on  the  EUT (receiving  and  
transmi tting ).  

Check the  documentation  of approved  and  proprietary sen tences:  

•  approved  sen tences  for conformi ty wi th  the  standard ;  

•  proprietary sentences  for conformi ty wi th  the  standard  and  the  documentation  of the  
manufacturer;  

•  fi e lds  that are  requ i red  or acceptable  to  a  l i stener;  

•  noted  unused  fi e l ds  to  a  ta lker;  

•  transmission  i n terval  for each  sen tence;  

•  i n terface  port selection  

Check the  used  ta lker – I Ds.  

Check the  hardware  requ i rements:  

•  ou tpu t d ri ve  capabi l i ty of ta lker;  

•  l oad  requ i rement as  l i stener;  

•  cu rren t software  and  hardware  revis ion ;  

•  i n terface  p in  configuration ;  

•  e l ectrical  i solation  of the  i npu t ci rcu i ts  for compl iance  wi th  I EC  60945;  
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•  d escription ,  schematic and  PCB  of l i stener receive  and  ta lker d ri ver ci rcu i ts,  ci ti ng  actual  
components  and  devices  used ,  i nclud ing  connector type  and  part number.  

B.4 Test of hardware  

B.4.1  In terface  un i ts  

(see  5 . 6 . 3)  

For compatib i l i ty of the  hardware,  standard  tests  shal l  be  used  as  defined  i n  I TU -T X. 27/V. 1 1  

for a l l  transmi tter i n terface  un i ts  where  compl iance  wi th  I TU -T X. 27/ V. 1 1  i s  not documented .  

B.4.2  Input ci rcu i t  test  

(see  5 . 6 . 4 )  

The  receiver un i t  shal l  be  connected  to  a  data-source  wi th  a  d i fferen tia l  vol tage  of 2 , 0  V.  
Confi rm  by measurement that the  cu rren t does  not exceed  2 , 0  mA.  The  data  source  shal l  
transmi t  appropriate  sen tences  for th i s  EUT.  Al l  sen tences  shal l  be  received  and  detected  
wi thou t any errors  or degradation .  

B.4.3  Check of electrical  i solation  

(see  5 . 6 . 5)  

Check i n  the  manufacturer’s  documentation  that the  i solation  of the  receiver between  s ignal  
l i ne  ”A” ,  retu rn  l i ne  ”B” ,  or sh ie ld  and  sh ips  g round  or power fu l fi l  the  requ i rements  of 
I EC  60945.  

B.4.4  Maximum  input vol tage  test  

(see  5 . 6 . 6)  

Between  the  connectors  ‘A’  and  ‘B ’  of the  i n terface  a  vol tage  of 1 5  V shal l  be  appl ied  for at  
l east 1  m in .  Th is  test shal l  be  carried  ou t wi th  both  polari ties  of appl ied  test vol tage.  After a l l  
tests  the  function  of the  i n terface  shal l  be  checked  for any mal function  or damage.  

B.4.5  Test arrangement for performance  tests  according  to  IEC  60945 

The  fol l owing  test shal l  be  carried  ou t for testi ng  capabi l i ty of i n terconnection  du ring  the  
temperature  tests  defined  i n  I EC  60945.  Where  the  equ ipment manufacturer speci fies  a  
temperature  range  ou tside  that speci fied  i n  I EC  60945,  the  manufacturer’s  speci fi cation  shal l  
be  employed .  

To  test the  transmi tting  i n terface  of the  EUT,  connect i t  to  a  reference-receiving  i n terface  that 
compl ies  wi th  Clause  5.  To  test the  receiving  i n terface  of the  EUT,  connect i t  to  a  reference  
transmi tti ng  i n terface  that compl ies  wi th  Clause  5.  The  reference  equ ipment shal l  be  ou tside  
the  cl imatic chamber.  The  transmi tting  i n terface  shal l  transmi t  a  sequence  of appropriate  
sen tences  and  the  receiving  i n terface  shal l  receive  and  detect these  sentences  wi thout any 
errors  or degradation .  The  check of the  resu l t  can  be  carried  ou t d i rectly or i nd i rectl y at the  
receiving  un i t.  

B.4.6  Test under maximum  in terface  workload  

After activating  a l l  ports  of the  EUT wi th  the  maximum  number of approved  sen tences  to  be  
transmi tted  and /or received  (channel  workload  80  %  to  90  %),  the  performance  of the  EUT 
shal l  not be  degraded  i n  any way.  At l east one  of these  sen tences  shal l  be  usable  for the  
EUT.  The  EUT may g ive  an  a lert for a  m inor function  not supported  by the  selected  sen tence,  
bu t the  main  function  of the  EUT shal l  be  operational  wi thou t any degradation .  The  test shal l  
be  carried  ou t for 30  m in .  
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B.4.7  Test for correct parsing  of sentences  

B.4.7. 1  Test for correct use  of special  characters  starting  a  sentence  

There  are  2  specia l  characters  wh ich  can  occur on  a  l i ne.  The  $  starts  a  parametric  sen tence,  
!  s tarts  an  encapsu lated  sen tence.  I t  i s  not mandatory for the  EUT to  implement the  use  of a l l  
2  cases,  bu t i t  i s  mandatory that i f the  EUT does  not implement one  of them  that the  EUT 
does  not experience  any mal function  when  receiving  any of 2  cases.  Th is  i ssue  shou ld  be  
tested  by send ing  s imu lated  dataflow of m ixed  examples  of a l l  2  to  EUT and  by observing  
correct behavior of EUT.  

Refer to  Table  B . 1  as  an  example.  

Table  B.1  – Example  – Special  characters  

Special  characters  
Send  to  equ ipment 
under test  (EUT)  

Expected  
value/effects  on  the  

EUT 

Actual  value/effects  observed  on  the  

EUT 

Remark Resu l t  

Transm iss i on  data  
fl ow of 3  specia l  
characters  

 

$  parametri c  
sen tence  

$HEHDT, 359. 94 , T*hh  

 

!AI VDM , 1 , 1 , , 1 , 1 000h
>BCQp0eU@dN ` o7Pj
89n0000, 0*hh  

EUT does  not  
experi ence  any 
mal functi on  when  
rece i vi ng  any of the  
2  cases.  

  

 

B.4.7.2  Test for correct parsing  of received  sentences  

Any characters  between  the  <CR><LF>  and  the  start  of the  next sen tence  shou ld  be  i gnored .  
Th is  i ssue  shou ld  be  tested  by send ing  s imu lated  dataflow of m ixed  examples  of i n terleaved  
val i d  and  i nval i d  characters  between  sen tences  to  EUT and  by observing  correct behavior of 
the  EUT.  

Refer to  Table  B . 2  as  an  example.  

Table  B.2  – Example  – Parsing  

Parsing  
Send  to  equ ipment 
under test  (EUT)  

Expected  
value/effects  on  the  

EUT 

Actual  value/effects  observed  on  the  

EUT 

Remark Resu l t  

I gnore  any characters  
between  the  
<CR><LF>  and  the  
start  of the  next  
sen tence  

P l ace  
1234567890abcdefge

hijklmopqsrtuvwxyz<>
üöä;’#@€ 

i n  fron t  of a  va l i d  
sen tence  

Observi ng  correct  
behaviou r of the  
EUT.  

  

 

B.4.7.3  Test for future  extension  of received  sentences  

The  provis ion  for extend ing  parametric sen tences  i s  to  add  comma separated  fie l ds  between  
the  l ast parameter fi e l d  and  the  checksum  del im i ter character (asterisk).  Th is  capabi l i ty 
shou ld  be  tested  by send ing  s imu lated  dataflow of m ixed  examples  wi th  extended  sen tences  
wi th  appropriately ad justed  checksum  to  the  EUT and  by observing  correct behavior of the  
EUT.  

Refer to  Table  B . 3  as  an  example.  
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Table  B.3  – Example  – Future  extensions  

Future  extension  
Send  to  equ ipment 
under test  (EUT)  

Expected  
value/effects  on  the  

EUT 

Actual  value/effects  observed  on  the  

EUT 

Remark Resu l t  

Add  comma  
separated  fi e l d s  
between  the  l ast  
parameter fi e l d  and  
the  checksum  
del im i ter character 
(asteri sk)  

Add  

, , , ,  

to  a  va l i d  sen tence  

Observi ng  correct  
behaviou r of EUT.  

  

 

B.4.8  Test under long  term  condi tions  

For testi ng  the  capabi l i ty of the  EUT working  constan tl y.  

The  EUT shal l  be  connected  to  transmi tti ng  sources  as  defined  by the  manufacturer for 
normal  operation .  Th is  test shal l  be  carried  ou t for 30  m in ,  and  a l l  data  transmi tted  by the  
EUT shal l  be  recorded  and  analysed  for corruption  against th i s  standard .  

B.4.9  Protocol  test of the  in terface  of the  EUT 

(see  Cl ause  7)  

B.4.9. 1  Data  strings  transmitted  by the  EUT 

By a l tering  the  parameters  of the  EUT,  appropriate  data  strings  shal l  be  transmi tted .  

These  data  stri ngs  are  received  by test equ ipment wh ich  i s  able  to  d i splay the  sen tences.  

a)  Test of conformi ty wi th  the  manufacturer's  documentation  and  th i s  standard  ( I EC 61 1 62-
1 ) .  

b)  Test of status  accuracy for a l l  s tatus  and  operation  mode  i nd ications.  

c)  Test of data  accuracy correspond ing  wi th  the  status  i n formation  and  the  selected  
operation  mode.  

Refer to  Table  B . 4  as  an  example.  

d )  Test of checksum  accuracy.  The  checksum  of the  sen tences  shal l  be  checked  wi th  static 
and  dynamic sen tences.  

Refer to  Table  B . 5  as  an  example.  

e)  Test of transmi tting  i n tervals  ( i f necessary)  
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Table  B.4  – Example  – Data  string  GGA sent  
by the  EUT to  the  test receiver ( l istener)  

$--GGA,  hhmmss.ss
(1 )
,  l l l l . l l

(2)
,  a

(3)
,  yyyyy.yy

(4)
,  a

(5)
,  x

(6)
,  xx

(7)
,  x.x

(8)
,  x.x

(9)
,  M

(1 0)
,  x.x

(1 1 )
,  M

(1 2)
,  x.x

(1 3)
,  xxxx

(1 4)
*hh<CR><LF>  

Field  F i eld  l abel   

(and  operational  state)  

Value  sent  from  EUT  

i n  the  data  sentence  

Received  value   

at  the  test  receiver 

1  UTC of pos i ti on  Val ue  at  the  EUT  

2  +  3  Lati tude,  N /S  Val ue  at  the  EUT  

4  +  5  Long i tude ,  E /W Val ue  at  the  EUT  

6  GPS  qual i ty i nd i cator –  F i x not  
ava i l ab l e  or i nva l i d  (has  to  be  
set  a t  EUT)  

0   

GPS  qua l i ty i nd i cator –  GPS  
SPS  mode,  fi x  va l i d  (has  to  be  
set  a t  EUT)  

1   

GPS  qua l i ty i nd i cator –  
D i fferen ti a l  GPS,  SPS  mode,  fi x  
va l i d  (has  to  be  set  a t  EUT)  

2   

GPS  qua l i ty i nd i cator –  GPS  
PPS  mode,  fi x  va l i d  

3   

Rea l  t ime  ki nemati c,  sate l l i te  
system  u sed  i n  RTK mode  wi th  
fi xed  i n tegers  

4   

F l oat  RTK,  sate l l i te  system  
used  i n  RTK mode  wi th  fl oati ng  
i n tegers  

5   

Estimated  (dead  reckon ing )  
data  

6   

Manual  i npu t  mode  7   

S imu l ator mode  8   

7  Number of sate l l i tes  i n  u se,  00-
1 2 ,  may be  d i fferen t  from  the  
number i n  vi ew 

Va l ue  a t  the  EUT  

8  Hori zon ta l  d i l u ti on  of preci s ion  
(HDOP)  

Val ue  at  the  EUT  

9  An tenna  a l ti tude  above/bel ow 
mean -sea- l evel  (geo i d )  

Va l ue  at  the  EUT (a lways  i n  
metres,  a l so  when  the  
d i sp layed  va l ue  i s  n ot  i n  th i s  
u n i t)  

 

1 0  Un i ts  of an tenna  a l t i tude ,  m  "M " ,  a l so  when  va l ue  at  the  
EUT not  shown  i n  metres  

 

1 1  Geoi da l  separati on  Val ue  at  the  EUT (a lways  i n  
metres,  a l so  when  the  
d i sp layed  va l ue  i s  n ot  i n  th i s  
u n i t)  

 

1 2  Un i ts  of geo i da l  separati on ,  m  "M " ,  a l so  when  va l ue  at  the  
EUT not  shown  i n  metres  

 

1 3  Age  of d i fferen ti a l  GPS  data  Val ue  at  the  EUT i f d i fferen ti a l  
mode,  otherwi se  nu l l  fi e l d  

 

1 4  D i fferen ti a l  reference  s tati on  
I D ,  0000  –  1 023  

Val ue  at  the  EUT i f d i fferen ti a l  
mode,  otherwi se  nu l l  fi e l d  ( for 
GPS)  
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Table  B.5  – Example  – Checksum data  sent 

Set cond i tion  Actual  cond i tion  

Each  sen tence  sha l l  send  the  correct  checksum    

 

B.4.9.2  Data  strings  received  by the  EUT 

Arti ficia l l y generated  data  stri ngs  wi th  various  con ten t and  formatting  shal l  be  sen t to  the  
EUT.  These  are  generated  by the  above-mentioned  means  and  i n  accordance  wi th  the  
manufacturer's  documentation .  

a)  Test of correct evaluation  of the  data.  

Refer to  Table  B . 6  as  an  example.  

b)  Test of correct evaluation  of a l l  s tatus  i nd ications  and  the  selected  operation  mode.  

Refer to  Table  B . 6  as  an  example.  

c)  Test of adequate  reaction  i n  case  of i ncorrectness  correspond ing  wi th  the  status  
i n formation  and  the  selected  operation  mode.  

Refer to  Table  B . 6  as  an  example.  

d )  Test of correct evaluation  of the  checksum.  

Refer to  Table  B . 7  as  an  example.  

e)  Test of break of data  l i ne.  

Refer to  Table  B . 8  as  an  example.  

f)  Test of the  requ i red  receiving  i n tervals  ( i f necessary).  

Refer to  Table  B . 9  as  an  example.  

g )  Test of ta lker I D  ( i f necessary).  

Refer to  Table  B . 1 0  as  an  example.  

Where  the  transmi tted  or received  data  corresponds  to  that shown  on  the  d i splay of the  EUT,  
th i s  data  shal l  be  compared  d i rectl y wi th  that sent by the  test equ ipment.  

Otherwise,  i f the  data  i s  a l tered  or combined  wi th  other data  so  that d i rect access  and  
comparison  i s  not possib le,  parts  of the  test shal l  be  adapted  appropriately so  that i nd i rect 
comparison  i s  possib le.  
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Table  B.6  – Example  – Data  string  GNS received  by the  EUT 

$xxGNS,  hhmmss
( 1 )
, l l l l . l l ,

(2 )
, a

( 3 )
, yyyyy. yy

( 4 )
, a

( 5 )
, c--c

( 6 )
, xx

( 7 )
, x. x

( 8 )
, x. x

(9 )
, x. x

( 1 0 )
, x. x

( 1 1 )
, x. x

( 1 2 )
, a

( 1 3 )
*hh

( 1 4 )<CR><LF>  

Field  F ield  l abel  

Send  to  

equ ipment 

under test  

(EUT)  

Expected  value/effects  on  the  EUT 

Actual  value/effects  

observed  on  the  EUT 

Remark Resu l t  

1  
UTC  of 
pos i ti on  

1 23456. 1 2  
No  va l ue  (Time  =  Time  of fi x  based  on  UTC,  
not  to  be  u sed  as  UTC)  

  

2+3  
Lati tu de  

N /S  

5432 . 1 000,N  54°32.1 000' N    

N u l l  fi e l d  ,  N  

Invalid  data sha l l  be  cl earl y marked  

  

5432 . 1 000,  
n u l l  fi e l d  

  

4+5  
Long i tude  

E /W 

01 234. 5600, E  01 2°34.5600' E   

N u l l  fi e l d  ,  E  

Invalid  data sha l l  be  cl earl y marked  

  

0 1 234 . 5600,  
n u l l  fi e l d  

  

6  Mode  i n d i cator 

ANN  

I nd i cati on  of pos i ti on  system  

GPS  or GNSS  (dependen t  on  ta l ker)  and  
pos i ti on  qua l i ty 

A =  Au tonomous  

D  =  D i fferen ti a l  

E  =  Estimated  

F  =  F l oat  RTK 

M  =  Manual  i npu t  mode  

N  =  No  fi x 

P  =  Preci se  

R =  Real  t ime  ki nemati c  

S  =  S imu lator mode  

NOTE 

If Mode indicator is 
A ,  D,  F,  P or R then  data  are  valid.  

  

DNN    

FNN    

PNN    

RNN    

   

NAN    

NDN    

N FN    

NPN    

NRN    

   

NNA   

NND    

NNF    

NNP    

NNR   

   

ENN  

Other modes 

E  =  Estimated  (dead  reckon i ng )  mode  

M  =  Manual  i npu t  mode  

N  =  No  fi x  

S  =  S imu l ator mode  

NOTE  

If Mode indicator is 
E,  M,  S or N then  data  are  invalid 

Invalid data sha l l  be  cl earl y marked  

  

MNN    

SNN    

   

NEN    

NMN    

NSN    

   

NNE    

NNM    

NNS    

   



I EC  61 1 62-1 : 201 6    I EC  201 6  – 1 45  – 

 

$xxGNS,  hhmmss
( 1 )
, l l l l . l l ,

(2 )
, a

( 3 )
, yyyyy. yy

( 4 )
, a

( 5 )
, c--c

( 6 )
, xx

( 7 )
, x. x

( 8 )
, x. x

(9 )
, x. x

( 1 0 )
, x. x

( 1 1 )
, x. x

( 1 2 )
, a

( 1 3 )
*hh

( 1 4 )<CR><LF>  

Field  F ield  l abel  

Send  to  

equ ipment 

under test  

(EUT)  

Expected  value/effects  on  the  EUT 

Actual  value/effects  

observed  on  the  EUT 

Remark Resu l t  

Nu l l  fi e l d  

Data marked as invalid 

  

Any other 
characters  

  

  

7 
N umbers  of 
sate l l i tes  i n  
u se  

04  4    

8 

H ori zon ta l  
d i l u ti on  of 
preci s i on  
(HDOP)  

1 . 0  1 , 0    

9  

An tenna  
a l t i tude  

above/bel ow 
mean  

sea  l evel  – 

U n i ts  of 
an tenna  
a l t i tude ,  m  

43 . 5 ,M  43 , 5  m    

1 0 

Geoi da l  
separati on  -  

U n i ts  of 
geoi da l  
separati on ,  m  

1 2 . 3 ,M  1 2 , 3  m    

1 1  
Age  of 
d i fferen ti a l  
GPS  data  

5  5    

1 2 

D i fferen ti a l  

reference  
s tati on  I D ,  
0000  – 1 023  

01 30  01 30    

1 3 
Navi gati onal  
s tatus  
i nd i cator 

S  S  =  Safe  

C  =  Cau ti on  

U  =  Unsafe  

V =  Navi gati ona l  s tatus  not  va l i d  

Th i s  fi e l d  shou l d  not  be  a  NULL  fi e l d  

  

C   

U    

V   

 

Table  B.7  – Example  – Checksum data  received  

Checksum  

Send  to  

equ ipment 
under test  

(EUT)  

Expected  value/effects  on  the  EUT 

Actual  value/effects  

observed  on  the  EUT 

Remark Resu l t  

Test Checksum  

correct  Ri gh t  va l ues  d i sp layed    

wrong  

After t imeou t  of max.  1 0  s :  

Data  marked  as  i nva l i d  

  

wi thou t  

checksum  at  
EUT 
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Table  B.8  – Example  – Break of data  l ine  

I n terruption  

Send  to  

equ ipment 
under test  

(EUT)  

Expected  value/effects  on  the  EUT 

Actual  value/effects  

observed  on  the  EUT 

Remark Resu l t  

I n terrupt  of 
transmiss i on  

Swi tch  off 
transm iss ion  

After t imeou t  of max.  30  s :  

Data  marked  as  i n va l i d  
  

 

Table  B.9  – Example  – Receiving  in terval  

Receiving  i n terval  

Send  to  

equ ipment 
under test  

(EUT)  

Expected  value/effects  on  the  EUT 

Actual  value/effects  

observed  on  the  EUT 

Remark Resu l t  

Min .  requ i red  recei vi ng  
i n terval  i n  accordance  
wi th  manu factu rer’ s  
documen tati on  

XX s .  

(Note  the  
m i n  requ i red  
recei vi ng  
i n terval )  

No  fa i l u re  at  the  EUT un ti l  m i n .  requ i red  
rece i vi ng  i n terval  i s  recei ved  

  

 

Table  B. 1 0  – Example  – Talker ID  

Talker 

Send  to  

equ ipment 
under test  

(EUT)  

Expected  value/effects  on  the  EUT 

Actual  value/effects  

observed  on  the  EUT 

Remark Resu l t  

Talker I D  ($xxGNS) wi th  ta l ker 
GA,  GP,  GL,  
GN  

Pos i ti on  marked  wi th  the  correspond i ng  
positioning  system 

I f a combined system is used,  the talker is GN  for 
GNSS and  the mode  i nd i cator fi e l d  has  to  be  
eva l uated  to  check the  sensor sou rce  
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Annex C  
(normative)  

 
S ix-bi t  binary field  conversion  

Val id  characters  (see  Table  2) .  

B inary fie l d ,  Most s ign i fican t b i t  on  the  l eft.  The  two  MSBs  of the  val i d  characters  are  not 
used .  Table  C. 1  speci fies  the  s ix-bi t  b inary fi e l d  conversion .  

Table  C.1  – Six-bi t  binary field  conversion  table  

Val id  

character 
B inary fi eld   

Val i d  

character 
B inary fi eld  

0  000000   P  1 00000  

1  000001   Q  1 00001  

2  00001 0   R  1 0001 0  

3  00001 1   S  1 0001 1  

4  0001 00   T  1 001 00  

5  0001 01   U  1 001 01  

6  0001 1 0   V  1 001 1 0  

7  0001 1 1   W 1 001 1 1  

8  001 000   `  1 01 000  

9  001 001   a  1 01 001  

:  001 01 0   b  1 01 01 0  

;  001 01 1   c  1 01 01 1  

<  001 1 00   d  1 01 1 00  

=  001 1 01   e  1 01 1 01  

>  001 1 1 0   f 1 01 1 1 0  

?  001 1 1 1   g  1 01 1 1 1  

@  01 0000   h  1 1 0000  

A 01 0001   i  1 1 0001  

B  01 001 0   j  1 1 001 0  

C  01 001 1   k  1 1 001 1  

D  01 01 00   l  1 1 01 00  

E  01 01 01   m  1 1 01 01  

F  01 01 1 0   n  1 1 01 1 0  

G  01 01 1 1   o  1 1 01 1 1  

H  01 1 000   p  1 1 1 000  

I  0 1 1 001   q  1 1 1 001  

J  01 1 01 0   r 1 1 1 01 0  

K 01 1 01 1   s  1 1 1 01 1  

L  01 1 1 00   t  1 1 1 1 00  

M  01 1 1 01   u  1 1 1 1 01  

N  01 1 1 1 0   v  1 1 1 1 1 0  

O  01 1 1 1 1   w 1 1 1 1 1 1  
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The  s ix-bi t  b i nary fi e ld  conversion  can  be  done  mathematical l y as  wel l  as  wi th  Table  C. 1 .  

The  a lgori thm  to  convert a  6-bi t  b i nary fi e l d  to  the  appropriate  8-bi t  va l i d  I EC  61 1 62-1  
character fie l d  i s  shown  i n  F igure  C. 1  (see  below).  S im i larl y,  an  a l gori thm  can  a l so  be  used  to  
convert the  val i d  I EC  61 1 62-1  characters  to  the  6-bi t  b i nary values  as  shown  i n  F igure  C. 2  
(see  below).  

 

Figure  C.1  – 6-bi t  binary code  converted  to  val id  IEC  61 1 62-1  character 

Consider the  fol lowing  examples:  

000001  i s  l ess  than  1 01 000,  therefore  add  001 1 0000  

001 1 0000  

001 1 0001  =  31 hex  =  1  (see  Table  2)  

00001 0  i s  l ess  than  1 01 000,  therefore  add  001 1 0000  

001 1 0000  

001 1 001 0  =  32hex  =  2  (see  Table  2)  

1 1 1 01 0  i s  not l ess  than  1 01 000,  therefore  add  001 1 1 000  

001 1 1 000  

01 1 1 001 0  =  72hex  =  r (see  Table  2)  

 

IEC  

6-bi t  b i nary 

Add  
001 1 0000  

Add  
001 1 1 000  

Table  C. 1  
Val id  character  

Binary <  
1 01 000  

?  

YES  NO 
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Figure  C.2  – Val id  IEC  61 1 62-1  character converted  to  6-bi t  binary code 

Consider the  previous  examples:  

The  val id  character “1 ”  (001 1 0001 ):  

001 1 0001  +  1 01 000  =  01 01 1 001  wh ich  i s  not g reater than  1 0000000.  

Therefore,  add  1 01 000  to  01 01 1 001  =  1 0000001  and  take  the  s ix ri gh t b i ts .  

000001  are  the  s ix b inary b i ts  represented  by a  “1 ” .  

The  val id  character “2”  (001 1 001 0):  

001 1 001 0  +  1 01 000  =  01 01 1 01 0  wh ich  i s  not g reater than  1 0000000.  

Therefore,  add  1 01 000  to  01 01 1 01 0  =  1 000001 0  and  take  the  s ix ri gh t b i ts .  

00001 0  are  the  s ix b inary b i ts  represented  by a  “2” .  

The  val id  character “r”  (01 1 1 001 0):  

01 1 1 001 0  +  1 01 000  =  1 001 1 01 0  wh ich  i s  g reater than  1 0000000.  

Therefore,  add  1 00000  to  1 001 1 01 0  =  1 01 1 1 01 0  and  take  the  s ix ri gh t b i ts .  

1 1 1 01 0  are  the  s ix b inary b i ts  represented  by a  “r” .  

IEC  

Table  C. 1  
va l i d  character 

Add  
1 01 000  

Add  
1 01 000  

Add  
1 00000  

B inary =   
6  LSB  of sum  

Sum  >  
1 0000000  

?  

YES  NO 
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Annex D  
(normative)  

 
Alarm  system  fields  

Table  D . 1  speci fies  the  a larm  fie l ds.  

The  mandatory a larms  requ i red  by a  VDR are  i nd icated  i n  the  I EC  61 996  series.  

Table  D.1  – System  alarm  fields  

System  ind icator (fi eld  2 )  
Sub-system/equ ipment 

i nd icator (fi eld  3)  
Type  of alarm  (fi eld  5)  

ID  System  category ID  Sub-system/equ ipment No  Alarm  contents  

SG Steeri ng  gear PU  Power un i t  001  S top  

    002  Power fa i l  

    003  Overload  

    004  Phase  fa i l  

    005  Hyd rau l i c  fl u i d  l eve l  l ow 

    0 1 0  Run  

  CL  Con tro l  system  (actuator 
or d ri ve  un i t  for s teeri ng  
s i gna l )  

001  Power fa i l  

PC  Propu l s i on  con tro l  PC  Propu l s i on  con trol  
001  

I n h i b i ti on  of s tarti ng  of propu l s i on  
eng i ne  

    002  Au tomati c  shu tdown  

    003  Au tomati c  s l owdown  

    004  Safety system  overri de  

    005  Operati ng  i n  barred  speed  range  

    
006  

System  power supp ly mai n  and  
emergency feeders  –  fa i l u re  

    
007  

CPP  hyd rau l i c  o i l  pressu re  –  l ow 
and  h i gh  

    
008  

CPP  hyd rau l i c  o i l  temperatu re  – 
h i gh  and  l ow 

    
009  

Con trol ,  a l arm  or safety system,  
power supp l y fa i l u re  

  RC  Remote  con trol  system  001  Power fa i l  

    002  System  abnormal  

    003  Governor con trol  abnormal  

    004  Propel l er p i tch  con trol  abnormal  

  MN  Mon i tori ng  system  001  Normal  power sou rce  –  fa i l  

    
002  

I n d i vi dual  power suppl y to  con trol ,  
mon i tori ng  and  safety systems  – 
fa i l  

    
003  

I n tegrated  compu teri zed  system:  
data  h i ghway abnormal  

    
004  

I n tegrated  compu teri zed  system:  
dupl i cated  data  l i nk – fa i l u re  

  AL  Group  a l arm  system  001  Power fa i l  

    002  Personnel  a l arm  
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System  ind icator (fi eld  2 )  
Sub-system/equ ipment 

i nd icator (fi eld  3)  
Type  of alarm  (fi eld  5)  

ID  System  category ID  Sub-system/equ ipment No  Alarm  contents  

    003  Dead  man  a l arm  

    004  Request  backup  OOW 

  SP  System  power sou rce  001  Mai n  feeder –  fa i l  

    002  Emergency feeder –  fa i l  

  OT Others  900  

 |  

999  

Others  ( i f necessary,  i t  i s  poss i b l e  
to  defi ne  by u ser. )  

AM  Auxi l i ary mach i nery EP  E l ectri c  power generator 
p l an t  

001  Vol tage  – l ow and  h i gh  

    002  Cu rren t  – h i gh  

    003  Frequency – h i gh  and  l ow 

    004  Fa i l u re  of on l i ne  generator 

    005  Beari ng  l ub.  o i l  i n l et  pressu re  – l ow 

    
006  

Generator cool i ng  i n l et  pump  or 
fan  motor – fa i l  

    
007  

Generator cool i ng  med i um  
temperatu re  – h i gh  

  RM  H i gh  vol tage  rotati ng  
mach i ne  

001  
S tati onary wi nd i ngs  temperatu re  – 
h i gh  

  FO  Fuel  o i l  system  
001  

Settl i ng  and  servi ce  tank l evel  –  
h i gh  and  l ow 

    
002  

Overfl ow tank and  d ra i n  tank l evel  
– h i gh  

  ST  S tern  tube  l ub.  O i l  001  Tank l eve l  – l ow 

  BL  Boi l er 001  Au tomati c  shu tdown  

  MS  Propu l s i on  mach i nery 
space  

001  B i l ge  l evel  –  h i gh  

    002  Ai r cond i ti on  system  – fa i l  

    003  F i re  detected  

  OT Others  900  

 |  

999  

Others  ( i f necessary,  i t  i s  poss i b l e  
to  defi ne  by u ser. )  

DE  D i esel  p l an t  FO  Fuel  o i l  
001  

Fuel  o i l  tank heati ng  con trol  and  
temp.  d i sp l ay and  a l arm  – h i gh  

    002  Fuel  o i l  eng i ne  i n l et  pressu re  – l ow 

    
003  

Fuel  o i l  before  i n j u ncti on  pump  
temp.  – h i gh  and  l ow 

    004  Leakage  from  h i gh  pressu re  p i pe  

  LO  Lubri cati ng  o i l  
001  

Lub.  o i l  to  mai n  beari ng  pressu re  –  
l ow 

    
002  

Lub.  o i l  to  th rust  beari ng  pressu re  
– l ow 

    
003  

Lub.  o i l  to  crosshead  beari ng  
pressu re  – l ow 

    004  Lub.  o i l  to  camshaft  pressu re  – l ow 

    005  Lub.  o i l  to  camshaft  temp  – h i gh  

    006  Lub.  o i l  i n l et  temp.  – h i gh  
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System  ind icator (fi eld  2 )  
Sub-system/equ ipment 

i nd icator (fi eld  3)  
Type  of alarm  (fi eld  5)  

ID  System  category ID  Sub-system/equ ipment No  Alarm  contents  

    
007  

Thrust  beari ng  pads  temp  temp  – 
h i gh  

    
008  

Mai n ,  crank,  crosshead  beari ng  o i l  
ou tl et  temp.  –  h i gh  

    009  Cyl i nder l ubri cator,  fl ow rate  – l ow 

    0 1 0  Lub.  o i l  tanks,  l eve l  – l ow 

  TC  Tu rbo-charger 001  Lub.  o i l  i n l et,  pressu re  – l ow 

    002  Lub.  o i l  ou tl et,  temp.  – h i gh  

  PS  P i ston  cool i ng  001  Cool an t  i n l et,  pressu re  – l ow 

    002  Cool an t  ou tl et,  temp.  – h i gh  

    003  Cool an t  ou tl et,  fl ow – l ow 

    
004  

Cool an t  expans ion  tank,  l eve l  –  
l ow 

  SC  Seawater cool i ng  001  Seawater cool i ng  pressu re  –  l ow 

  FW Cyl i nder fresh  water 
cool i ng  

001  Water i n l et  pressu re  –  l ow 

    
002  

Water ou tl et  from  cyl i nder,  temp.  – 
h i gh  

    
003  

O i l y con tam inati on  of eng i ne  
cool i ng  water system  – fa i l  

    
004  

Cool i ng  water expans ion  tank,  
l eve l  – l ow 

  CA Compressed  a i r 
001  

S tarti ng  a i r before  mai n  shu t-off 
va l ve,  pressu re  –  l ow 

    002  Con trol  a i r,  pressu re  –  l ow 

    003  Safety a i r,  pressu re  –  l ow 

  SA Scavenge  a i r 001  Scavenge  a i r box,  temp.  –  h i gh  

    
002  

Scavenge  a i r rece iver water,  l eve l  
– h i gh  

  EH  Exhaust  gas  001  Exhaust  gas ,  temp.  – h i gh  

    
002  

Exhaust  gas  devi ati on  from  
average,  temp.  –  h i gh  

    
003  

Exhaust  gas  before  tarbo-charger,  
temp.  – h i gh  

    
004  

Exhaust  gas  after tarbo-charger,  
temp.  – h i gh  

  FV Fue l  va l ve  cool an t  001  Cool an t,  pressu re  l ow 

    002  Cool an t,  temp.  – h i gh  

    
003  

Cool an t  expans ion  tank,  l eve l  –  
l ow 

  EG  Eng i ne  001  Rotati on  –  wrong  way 

    002  Eng i ne,  overspeed  

  OT Others  
001  

Reducti on  gear l ub.  o i l  i n l et,  
pressu re  – l ow 

    900  

 |  

999  

Others  ( i f necessary,  i t  i s  poss i b l e  
to  defi ne  by u ser. )  



I EC  61 1 62-1 : 201 6    I EC  201 6  – 1 53  – 

 

System  ind icator (fi eld  2 )  
Sub-system/equ ipment 

i nd icator (fi eld  3)  
Type  of alarm  (fi eld  5)  

ID  System  category ID  Sub-system/equ ipment No  Alarm  contents  

ST Steam  tu rb i nes  p l an t  LO  Lubri cati on  o i l  
001  

Pressu re  at  beari ng  i n l et  –  h i gh  
and  l ow 

    002  Temp.  a t  beari ng  ou tl et  – h i gh  

    003  F i l ter d i fferen ti a l  pressu re  –  h i gh  

    004  Gravi ty tank l evel  –  l ow 

  LC  Lubri cati ng  o i l  cool i ng  
system  

001  Pressu re  – l ow 

    002  Temp.  a t  ou tl et  – h i gh  

    003  Expans ion  tank l eve l  – l ow 

  SW Seawater 001  Pressu re  –  l ow 

  SM  Steam  001  Pressu re  a t  th rottl e  – l ow 

    002  G l and  seal  exhaust  fan  – fa i l u re  

    
003  

Astern  guard i an  va l ve  – fa i l  to  
open  

  CD  Condensate  001  Condenser l evel  –  h i gh  and  l ow 

    002  Condensate  pump  pressu re  –  l ow 

    003  Condenser vacuum  – l ow 

    004  Sa l i n i ty – h i gh  

  RT  Rotor 001  Vi brati on  l eve l  – h i gh  

    002  Axi a l  d i sp l acemen t –  l arge  

    003  Overspeed  

    
004  

Shaft  s topped  –  excess  of set  
peri od  

  PW Power 
001  

Th rottl e  con tro l  system  power 
fa i l u re  

  OT Others  900  

 |  

999  

Others  ( i f necessary,  i t  i s  poss i b l e  
to  defi ne  by u ser. )  

GT Gas  tu rb i ne  p l an t  FO  Fuel  o i l  001  Pressu re  –  l ow 

    002  Temp.  – l ow and  h i gh  

  LO  Lubri cati ng  o i l  001  I n l et  pressu re  – l ow 

    002  I n l et  temp.  – h i gh  

    003  Mai n  beari ng  o i l  ou tl e t  temp.  – h i gh  

    004  F i l ter d i fferen ti a l  pressu re  –  h i gh  

    005  Tank l eve l  – l ow 

  CM  Cool i ng  med i um  001  Pressu re  –  l ow 

    002  Temp.  – h i gh  

  SA S tarti ng  001  S tored  s tarti ng  energy l evel  – l ow 

    002  Au tomati c  s tarti ng  fa i l u re  

  CB  Combusti on  001  F l ame  fa i l u re  

  EH  Exhaust  gas  001  Temp.  – h i gh  

  TB  Tu rb i ne  001  Vi brati on  l evel  – h i gh  
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System  ind icator (fi eld  2 )  
Sub-system/equ ipment 

i nd icator (fi eld  3)  
Type  of alarm  (fi eld  5)  

ID  System  category ID  Sub-system/equ ipment No  Alarm  contents  

    002  Rotor axi a l  d i sp l acemen t – l arge  

    003  Overspeed  

    004  Vacuum  at  compressor i n l et  – h i gh  

  OT Others  900  

 |  

999  

Others  ( i f necessary,  i t  i s  poss i b l e  
to  defi ne  by u ser. )  

EP  E l ectri c  propu l s i on  p l an t  PG  Propu l s i on  generator 001  Beari ng  l ub .  o i l  i n l et  pressu re  –  l ow 

    002  Vol tage  – off- l im i t  

    003  Frequency – off- l im i t  

    
004  

S tati onary wi nd i ngs  temperatu re  – 
h i gh  

    005  Fa i l u re  of on l i ne  generator 

    006  Transfer of s tandby generator 

    
007  

Generator cool i ng  med i um  
temperatu re  – h i gh  

    008  Generator cool i ng  pump  – fa i l u re  

    
009  

I n ter-pol e  wi nd i ngs  temperatu re  – 
h i gh  

  PA Propu l s i on  motor – AC  001  Beari ng  l ub.  o i l  i n l et  pressu re  – l ow 

    002  Armatu re  vol tage  –  off- l im i t  

    003  Frequency – off- l im i t  

    
004  

S tati onary wi nd i ngs  temperatu re  – 
h i gh  

    005  Fa i l u re  of on l i ne  generator 

    006  Transfer of s tandby generator 

    
007  

Motor cool i ng  med i um  temperatu re  
– h i gh  

    008  Motor cool i ng  pump  – fa i l u re  

  PD  Propu l s i on  motor – DC  001  Beari ng  l ub.  o i l  i n l et  pressu re  – l ow 

    002  Armatu re  vol tage  –  off- l im i t  

    003  Motor overspeed  

    004  Fa i l u re  of on l i ne  generator 

    005  Transfer of s tandby generator 

    
006  

Motor cool i ng  med i um  temperatu re  
– h i gh  

    007  Motor cool i ng  pump  – fa i l u re  

  PS  Propu l s i on  SCR 001  Overl oad  (h i gh  cu rren t)  

    
002  

SCR cool i ng  med i um  temperatu re  
– h i gh  

    003  SCR cool i ng  pump  – fa i l u re  

  TF  Transformer 001  Transformer wi nd i ng  temp  – h i gh  

  OT Others  900  

 |  

999  

Others  ( i f necessary,  i t  i s  poss i b l e  
to  defi ne  by u ser. )  

PB  Propu l s i on  boi l er FW Feed  water 
001  

Atmospheri c  d ra i n  tank l evel  – h i gh  
and  l ow 
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System  ind icator (fi eld  2 )  
Sub-system/equ ipment 

i nd icator (fi eld  3)  
Type  of alarm  (fi eld  5)  

ID  System  category ID  Sub-system/equ ipment No  Alarm  contents  

    002  Deaerator l evel  –  h i gh  and  l ow 

    003  Deaerator pressu re  –  h i gh  and  l ow 

    004  Feed  water pump  pressu re  – l ow 

    005  Feed  water temp.  – h i gh  

    006  Feed  water ou tl et  sa l i n i ty –  h i gh  

  BD  Boi l er d rum  001  Water l evel  –  h i gh  and  l ow 

    002  Water l evel  –  l ow-l ow 

  SM  Steam  001  Pressu re  –  h i gh  and  l ow 

    002  Superheater ou tl et  temp.  –  h i gh  

  AR Ai r 001  Forced  d raft  fan  – fa i l u re  

    002  Rotati ng  a i r h eater motor – fa i l u re  

    003  F i re  i n  bo i l er cas i ng  

  FO  Fuel  o i l  001  Pump  pressu re  a t  ou tl et  – l ow 

    002  Fuel  o i l  temp  – h i gh  and  l ow 

  BN  Bu rner 
001  

Atom izi ng  med i um  pressu re  –  off-
l im i t  

    002  F l ame  of bu rner – fa i l  

    003  F l ame  sensor – fa i l  

    004  Un take  gas  temp.  – h i gh  

  PW Power 001  Con trol  system  power fa i l u re  

  OT Others  900  

 |  

999  

Others  ( i f necessary,  i t  i s  poss i b l e  
to  defi ne  by u ser. )  

AB  Auxi l i ary bo i l er FW Feed  water 001  Feed  water ou tl et  sa l i n i ty – h i gh  

  BD  Boi l er d rum  001  Water l evel  –  h i gh  and  l ow 

  SM  Steam  001  Pressu re  –  h i gh  and  l ow 

    002  Superheater ou tl et  temp.  –  h i gh  

  AR Ai r 001  Suppl y a i r pressu re  –  fa i l  

    002  F i re  i n  bo i l er cas i ng  

  FO  Fuel  o i l  001  Pump  pressu re  a t  ou tl et  – l ow 

    002  Fuel  o i l  temp  – h i gh  and  l ow 

  BN  Bu rner 001  F l ame  of bu rner –  fa i l  

    002  F l ame  sensor – fa i l  

    003  Un take  gas  temp.  – h i gh  

  PW Power 001  Con trol  system  power fa i l u re  

  OT Others  900  

 |  

999  

Others  ( i f necessary,  i t  i s  poss i b l e  
to  defi ne  by u ser. )  

AD  Auxi l i ary d i ese l  eng i ne  FO  Fue l  o i l  
001  

Fuel  o i l  l eakage  from  i n j uncti on  
p i pe  

    002  Fuel  o i l  temp.  – h i gh  and  l ow 

    003  Servi ce  tank l evel  – l ow 

  LO  Lubri cati ng  o i l  001  Beari ng  o i l  i n l et  pressu re  – l ow 



 –  1 56  – I EC  61 1 62-1 : 201 6    I EC  201 6  

 

System  ind icator (fi eld  2 )  
Sub-system/equ ipment 

i nd icator (fi eld  3)  
Type  of alarm  (fi eld  5)  

ID  System  category ID  Sub-system/equ ipment No  Alarm  contents  

    002  Beari ng  o i l  i n l et  temp.  –  h i gh  

    
003  

Crankcase  o i l  m i st  concen trati on  –  
h i gh  

  CM  Cool i ng  med i um  001  Pressu re  –  l ow 

    002  Temp.  – h i gh  

    003  Expans ion  tank,  l eve l  –  l ow 

  ST  S tarti ng  med i um  001  Energy l evel  –  l ow 

  EH  Exhaust  gas  001  Exhaust  gas ,  temp.  – h i gh  

  EG  Eng i ne  001  Eng i ne,  overspeed  

  OT Others  900  

 |  

999  

Others  ( i f necessary,  i t  i s  poss i b l e  
to  defi ne  by u ser. )  

AT Auxi l i ary tu rb ine  LO  Lubri cati on  o i l  001  Pressu re  at  beari ng  i n l et  –  l ow 

    002  Temp.  a t  beari ng  i n l e t  – h i gh  

    003  Temp.  a t  beari ng  ou tl et  – h i gh  

  LC  Lubri cati ng  o i l  cool i ng  
system  

001  Pressu re  – l ow 

    002  Temp.  a t  ou tl et  – h i gh  

    003  Expans ion  tank l eve l  – l ow 

  SW Seawater 001  Pressu re  –  l ow 

  ST  S team  001  Pressu re  at  i n l et  –  l ow 

  CO  Condensate  001  Condensate  pump  pressu re  –  l ow 

    002  Condenser vacuum  – l ow 

  RT  Rotor 001  Axi a l  d i sp l acemen t –  l arge  

    002  Overspeed  

  OT Others  900  

 |  

999  

Others  ( i f necessary,  i t  i s  poss i b l e  
to  defi ne  by u ser. )  

AG  Auxi l i ary gas  tu rb i ne  FO  Fuel  o i l  001  Pressu re  –  l ow 

    002  Temp.  – h i gh  and  l ow 

  LO  Lubri cati ng  o i l  001  I n l et  pressu re  – l ow 

    002  I n l et  temp.  – h i gh  

    003  Beari ng  o i l  ou tl et  temp.  – h i gh  

    004  F i l ter d i fferen ti a l  pressu re  –  h i gh  

  CM  Cool i ng  med i um  001  Pressu re  –  l ow 

    002  Temp.  – h i gh  

  SA S tarti ng  001  S tored  s tarti ng  energy l evel  – l ow 

    002  I gn i ti on  fa i l u re  

  CN  Combusti on  001  F l ame  fa i l u re  

  EH  Exhaust  gas  001  Temp.  – h i gh  

  RT  Rotor 001  Vi brati on  l eve l  – h i gh  

    002  Rotor axi a l  d i sp l acemen t – l arge  

    003  Overspeed  
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System  ind icator (fi eld  2 )  
Sub-system/equ ipment 

i nd icator (fi eld  3)  
Type  of alarm  (fi eld  5)  

ID  System  category ID  Sub-system/equ ipment No  Alarm  contents  

    004  Vacuum  at  compressor i n l et  – h i gh  

  OT Others  900  

 |  

999  

Others  ( i f necessary,  i t  i s  poss i b l e  
to  defi ne  by u ser. )  

CG  Cargo  con trol  p l an t  CH  Chem ica l  cargo  system  001  H i gh  and  l ow temp.  of cargo  

    002  H i gh  temp.  i n  tank 

    
003  

Oxygen  concen trati on  i n  vo i d  
space  

    
004  

Mal functi on i ng  of temp.  con trol s  of 
coo l i ng  system  

    
005  

Fa i l u re  of mechan i ca l  ven ti l ati on  of 
cargo  tank 

    006  Low temp.  i n  i n erted  cargo  tanks  

    900  

 |  

999  

Others  ( i f necessary,  i t  i s  poss i b l e  
to  defi ne  by u ser. )  

  LG  LPG/LNG  cargo  system  001  H i gh  and  l ow temp  i n  cargo  tank 

    002  Gas  detecti on  

    003  Hu l l  or i n su l ati on  temp.  – h i gh  

    004  Cargo  h i gh  pressu re  

    005  Ch l ori ne  concen trati on  

    
006  

H i gh  pressu re  i n  ch l ori ne  cargo  
tank 

    
007  

L i qu i d  cargo  i n  ven ti l ati on  system  –  
fa i l u re  

    
008  

Vacuum  protecti on  of cargo  tank –  
fa i l u re  

    009  I nert  gas  pressu re  –  h i gh  

    0 1 0  Gas  detecti on  equ i pmen t –  fa i l u re  

    
0 1 1  

Gas  detecti on  after bu rsti ng  d i sk 
for ch l ori ne  –  fa i l u re  

    900  

 |  

999  

Others  ( i f necessary,  i t  i s  poss i b l e  
to  defi ne  by u ser. )  

  OL  I nert  gas  system  001  Low water pressu re  
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System  ind icator (fi eld  2 )  
Sub-system/equ ipment 

i nd icator (fi eld  3)  
Type  of alarm  (fi eld  5)  

ID  System  category ID  Sub-system/equ ipment No  Alarm  contents  

    002  H i gh  water l eve l  i n  scrubber 

    003  Gas  temp.  –  h i g h  

    004  I G  b l ower –  fa i l u re  

    005  Oxygen  con ten t  vo l ume  –  h i gh  

    
006  

Power supp ly of au tomati c  con trol  
system  –  fa i l u re  

    007  Low water l eve l  i n  water sea l  

    008  H i gh  and  l ow pressu re  of gas  

    009  I n su ffi ci en t  fue l  o i l  suppl y 

    0 1 0  Power supp ly –  fa i l u re  

    900  

 |  

999  

Others  ( i f necessary,  i t  i s  poss i b l e  
to  defi ne  by u ser. )  

WD  Waterti gh t  door  
con trol l er 

- ---  ----  
001  Hyd rau l i c  fl u i d  reservoi r l eve l  l ow 

    002  Gas  pressu re  l ow 

    003  E l ectri ca l  power l oss  

    900  

 |  

999  

Others  ( i f necessary,  i t  i s  poss i b l e  
to  defi ne  by u ser. )  

HD  Hu l l  (she l l )  door  
con trol l er 

- ---  ----  001  Door open  or l ocking  d evi ce  not  
secu red  
(represen tati ve)  

    002  Power fa i l  

    900  

 |  

999  

Others  ( i f necessary,  i t  i s  poss i b l e  
to  defi ne  by u ser. )  

FD  F i re  door con trol l er - ---  ----  001  System  abnormal  

    002  Power fa i l  

    900  

 |  

999  

Others  ( i f necessary,  i t  i s  poss i b l e  
to  defi ne  by u ser. )  

FR F i re  detecti on  system  HT Heat  detecti on  type  001  System  fa i l  

    002  Power fa i l  

  SM  Smoke  detecti on  type  001  System  fa i l  

    002  Power fa i l  

  OT Others  900  

 |  

999  

Others  ( i f necessary,  i t  i s  poss i b l e  
to  defi ne  by u ser. )  

OT Other’ s  system  ----  ----  900  

 |  

999  

Others  ( i f necessary,  i t  i s  poss i b l e  
to  defi ne  by u ser. )  
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Annex E  
( informative)  

 
Example of use  of FIR,  DOR and  WAT sentences  

E.1  Example  of the  use  of system  status  messages  

Some sentences,  cu rren tl y F IR,  DOR and  WAT,  are  constructed  to  send  complete  system  
status  as  wel l  as  changes  i n  status  for re latively l arge  systems.  The  sen tences  can  
accommodate  systems  wi th  thousands  of i nd ividual  measurement poin ts.  

As  th is  standard  i s  a  broadcast type  protocol  wi thou t any means  for retransmissions  or 
acknowledgements  from  the  receiver,  system  status  transfers  wi l l  normal ly requ i re  period  
transmissions.  Th is  standard  a lso  has  re latively l ow bandwid th  so  these  sen tences  are  
constructed  to  send  the  complete  system  status  as  efficien tly as  possib le.  Effi ciency re l i es  on  
the  premise  that most measurement poin ts  have  the  same  value,  for i nstance,  normal .  Also,  
the  sen tences  a l low status  to  be  sen t for selectable  sub-systems.  

To  enable  the  l i stener to  detect problems  i n  the  ta lker or i n  the  connection  between  them,  the  
sen tences  shou ld  be  used  as  an  “a l i ve“  s ignal .  Each  ta lker send ing  data  to  a  l i stener,  for 
i nstance,  a  voyage  data  recorder,  shou ld  con tinuously transmi t sen tences  wi th  the  i n terval  
between  transmissions  not exceed ing  5  m in .  The  l i stener may assume  there  i s  a  fau l t  i n  the  
ta lker,  or i n  the  commun ication  l i nk,  i f no  transmissions  have  been  received  i n  the  l ast 1 0  
m in .  

An  appropriate  sen tence  shou ld  be  transmi tted ,  wi thout unnecessary delay,  when  there  i s  a  
(cond i tion )  change  of status.  

Complete  system  status  shou ld  be  transmi tted  by the  ta lker wi th  a  period  not exceed ing  2  h .  
Th is  ensures  that rarely occurring  changes  of state  wi l l  be  detected .  

NOTE  Th i s  can  be  ach i eved  by send i ng  a l l  i n d i vi dual  s tatus  messages  every 2  h  or by send i ng  summary s tatus  
for each ,  for example,  fi re  zone  and  then  on l y i nd i vi dual  s tatus  for those  u n i ts  that  are  not  normal  (e . g .  d oors  that  
are  not  cl osed  or fi re  d etectors  that  are  not  normal ) .  The  method  employed  wi l l  d epend  upon  the  n umber of u n i ts  
and  the  baud -rate  avai l ab l e .  

The  fol l owing  contains  examples  of how these  sen tences  can  be  used  i n  d i fferent usage  
scenarios.  The  DOR sen tence  i s  used  i n  the  examples.  Scenarios  for the  F IR and  WAT 
sen tences  are  s im i lar.  

E.2  Use  of system  d ivision  codes  

These  sen tences  a l low the  speci fi cation  of where  i n  the  system  a  measurement poin t i s  
l ocated .  The  d ivis ion  may be  done  based  on  the  sh ip ’s  physical  sub-d ivi s ion ,  for example  i n to  
decks  and  fi re  zones  or may be  done  based  on  the  system’s  subd ivis ion  i n to,  for example  
sub-central  and  data  acqu is i ti on  commun ication  l oop.  

For the  examples  below,  the  system  d iagram  of F igure  E . 1  wi l l  be  used  as  reference.  



 –  1 60  – I EC  61 1 62-1 : 201 6    I EC  201 6  

 

 

Figure  E.1  – Example  system  d iagram  

The  main  cen tral  has  the  I EC  61 1 62-1  l i nk to  external  system  status  receivers.  The  system  
i tsel f i s  d i vided  i n to  th ree  sub-central  un i ts ,  each  wi th  a  number of data  acqu is i ti on  l oops  or 
busses.  I n  th i s  case,  i t  may be  usefu l  to  use  the  sub-central  i den ti fi cation  codes  “A” ,  “B”  and  
“C”  as  fi rst  d i vi s ion  i nd icator and  the  l oop  number “01 ” ,  “02” ,  etc.  as  second  d ivi s ion  i nd icator.  

NOTE  The  fi rst  d i vi s i on  i n d i cator shou l d  be  exactl y two  a l phanumeri c characters ,  for example  coded  as  “CA”  for 
sub-cen tra l  A.  The  second  d i vi s i on  i nd i cator shou l d  be  numeri c  and  exactl y th ree  d i g i ts  l ong ,  for example  coded  as  
001  for l oop  01 .  

E.3  Send  complete  status  

Th is  example  assumes  that two  un i ts  (un i t  1 5  and  32)  on  l oop  01  of cen tral  A and  one  un i t  
(un i t  26)  on  l oop  02  on  cen tral  B  i nd icate  “open  fi re  door” .  One  un i t  (un i t  5)  on  l oop  03  of 
cen tral  C  i s  i n  fau l t.  Al l  other un i ts  i nd icate  fi re  doors  closed .  

Th is  can  be  reported  from  the  main  cen tral  by send ing  the  fol lowing  sen tences:  

$ --DOR, S , , FD, , , 0 0 4 , , , * hh<CR><LF>  
$ --DOR, E, , FD, CA, 0 0 1 , 0 1 5 , O, , A0 1 0 1 5  Cabin  2 3 * hh<CR><LF>  
$ --DOR, E, , FD, CA, 0 0 1 , 0 32 , O, , A0 1 0 32  Locker  1 0 * hh<CR><LF>  
$ --DOR, E, , FD, CB, 0 0 2 , 0 2 6 , O, , B0 2 0 2 6  Cabin  3 4 * hh<CR><LF>  
$ --DOR, E, , FD, CC, 0 0 3 , 0 0 5 , X, , C0 30 0 5  Cabin  4 5 * hh<CR><LF>  

I t  i s  a l so  possible  to  report the  summary status  per sub-central  and  even  per l oop  i f so  
desi red .  I f i t  i s  reported  by cen tral ,  the  sen tences  may l ook l i ke  the  fol lowing .  

$ --DOR, S , , FD, CA, , 0 0 2 , , , * hh<CR><LF>  
$ --DOR, E, , FD, CA, 0 0 1 , 0 1 5 , O, , A0 1 0 1 5  Cabin  2 3 * hh<CR><LF>  
$ --DOR, E, , FD, CA, 0 0 1 , 0 32 , O, , A0 1 0 32  Locker  1 0 * hh<CR><LF>  
. . .  

$ --DOR, S , , FD, CB, , 0 0 1 , , , * hh<CR><LF>  
$ --DOR, E, , FD, CB, 0 0 2 , 0 2 6 , O, , B0 2 0 2 6  Cabin  3 4 * hh<CR><LF>  
. . .  

$ --DOR, S , , FD, CC, , 0 0 1 , , , * hh<CR><LF>  
$ --DOR, E, , FD, CC, 0 0 3 , 0 0 5 , X, , C0 30 0 5  Cabin  4 5 * hh<CR><LF>  

Reporti ng  by cen tral  may be  usefu l  i f many un i ts  are  i n  abnormal  states.  Send ing  fewer even t 
messages  per summary message  reduces  the  chance  for i nconsistencies  between  summary 
coun ts  and  i nd ividual  even t messages,  due,  for example  to  l ost messages.  D ivid ing  
transmissions  a l so  a l l ows  the  cen tral  to  pu t some  time  between  b locks  of data.  

The  fol l owing  ru les  shou ld  be  fol l owed  when  send ing  and  receiving  system  status:  

IEC  

Main  cen tral  

Sub-central  C  

Sub-central  B  

I EC  61 1 62-1  
Sub-central  A 

L-02  

L-03  

L-01  
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a)  the  summary status  sentence  and  the  fol lowing  detai l ed  cond i tion  messages  shou ld  be  
sent consecu tively as  a  b lock wi th  m in imum  time  between  the  sen tences  and  no  other 
unrelated  sen tences  i ns ide  the  b lock;  

b)  when  receiving  a  b lock,  the  receiver can  consider the  b lock fi n ished  when  i t  receives  an  
unrelated  sen tence,  when  a l l  expected  detai l ed  cond i tions  have  been  received  or when  
no  sen tences  have  been  received  for 1  s .  Any m issing  detai led  cond i tions  shou ld  i n  th is  
case  be  considered  as  l ost.  

E.4 Change  measurement point status  

The  sentences  on ly a l l ow for one  status  code  per measurement poin t at any one  time.  Th is  
means  that any new status  sen tence  i nd icates  a  new status  value.  The  fol lowing  example  
shows  un i t  26  on  l oop  2  of Cen tral  B  to  go  th rough  states  “open” ,  “ fau l t”  and  then  back to  
normal .  

$ --DOR, E, , FD, CB, 0 0 2 , 0 2 6 , O, , B0 2 0 2 6  Cabin  3 4 * hh<CR><LF>  
. . .  

$ --DOR, E, , FD, CB, 0 0 2 , 0 2 6 , X, , B0 2 0 2 6  Cabin  3 4 * hh<CR><LF>  
. . .  

$ --DOR, E, , FD, CB, 0 0 2 , 0 2 6 , C, , B0 2 0 2 6  Cabin  3 4 * hh<CR><LF>  

Note  that a  fau l t  i n  one  un i t  shou ld  be  s i gnal l ed  as  an  E-flagged  sen tence  wi th  a  status  code  
of ‘X’ .  

The  fol l owing  ru les  shou ld  be  fol l owed  when  send ing  and  receiving  system  status:  

a)  on ly one  status  value  can  be  assigned  to  a  measurement poin t.  I t  i s  not possib le  to  s i gnal  
that a  poin t i s  both  i n  fau l t  and  i n  a  specia l  state,  for example  open ;  

b)  a  change  i n  the  status  values  shou ld  be  sen t as  a  sen tence  as  soon  as  possible  after the  
change.  

E.5 Point status  change during  a  status  update  

I f a  poin t  changes  i ts  status  du ring  a  general  status  update,  the  status  change  sen tence  
shou ld  be  deferred  to  after the  cu rren t status  b lock has  been  fu l l y transmi tted .  

NOTE  Th i s  i s  an  argumen t for d i vi d i ng  l ong  s tatus  b l ocks  i n to  shorter segmen ts ,  to  a l l ow the  i n terl aci ng  of any 
s tatus  changes  that  may occur d u ri ng  s tatus  transm iss i on .  

As an  example,  the  status  b lock from  the  previous  example  shou ld  be  combined  wi th  a  
change  to  fau l t  i n  door 26  as  shown  i n  the  sequence  below.  

$--DOR, S , , FD, , , 0 0 4 , , , * hh<CR><LF>  
$ - -DOR, E, , FD, CA, 0 0 1 , 0 1 5 , O, , A0 1 0 1 5  Cabin  2 3 * hh<CR><LF>  
$ - -DOR, E, , FD, CA, 0 0 1 , 0 32 , O, , A0 1 0 32  Locker  1 0 * hh<CR><LF>  
$ - -DOR, E, , FD, CB, 0 0 2 , 0 2 6 , O, , B0 2 0 2 6  Cabin  3 4 * hh<CR><LF>  
$ - -DOR, E, , FD, CC, 0 0 3 , 0 0 5 , X, , C0 30 0 5  Cabin  4 5 * hh<CR><LF>  
. . .  

$ --DOR, E, , FD, CB, 0 0 2 , 0 2 6 , X, , B0 2 0 2 6  Cabin  3 4 * hh<CR><LF>  

E.6  Fai lure  in  a  sub-system  

I f a  complete  sub-system  fai l s ,  for example  Sub-central  B ,  th is  shou ld  be  s i gnal led  by a  ‘F ’  
type  sen tence  i nd icating  the  fa i l u re  area.  

$ --DOR, F, , FD, CB, , , , , Sub-central  B* hh<CR><LF>  
 

NOTE  Th i s  may be  fo l l owed  by an  ALR sen tence  to  g i ve  more  deta i l s  of the  prob l em.  
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I n  th is  case,  the  receiver shou ld  assume  that a l l  measurement un i ts  belong ing  to  Sub-central  
B  are  undefined  un ti l  the  sub-system  can  be  determined  to  be  back to  normal  again .  

E.7  Status  updates  when  a  sub-system  is  in  fau l t 

A status  b lock cannot use  total  coun ts  for the  complete  system  when  one  sub-system  i s  i n  
fau l t.  I n  th i s  case,  system  status  updates  shou ld  be  sen t by sub-system.  Th is  means  that the  
second  option  of the  fi rst  example  shou ld  be  used  as  exempl i fied  below.  

$ --DOR, S , , FD, CA, , 0 0 2 , , , * hh<CR><LF>  
$ --DOR, E, , FD, CA, 0 0 1 , 0 1 5 , O, , A0 1 0 1 5  Cabin  2 3 * hh<CR><LF>  
$ --DOR, E, , FD, CA, 0 0 1 , 0 32 , O, , A0 1 0 32  Locker  1 0 * hh<CR><LF>  
. . .  

$ --DOR, F, , FD, CB, , , , , * hh<CR><LF>  
. . .  

$ --DOR, S , , FD, CC, , 0 0 1 , , , * hh<CR><LF>  
$ --DOR, E, , FD, CC, 0 0 3 , 0 0 5 , X, , C0 30 0 5  Cabin  4 5 * hh<CR><LF>  

The  sub-system  fau l t  message  shou ld  a l so  be  repeated  i n  the  status  b lock.  

E.8  Signal  a  correction  of a  sub-system  fau l t 

Any new message  i nd icating  a  val id  status  for any un i t  i n  a  sub-system  or a  status  message  
for the  sub-system  i tsel f shou ld  be  i n terpreted  as  the  sub-system  being  back to  normal  state.  
Any of the  below sen tences  shou ld  be  so  i n terpreted .  

$ --DOR, E, , FD, CB, 0 0 2 , 0 2 6 , F, , B0 2 0 2 6  Cabin  3 4 * hh<CR><LF>  
. . .  

$ --DOR, S , , FD, CB, , 0 0 1 , , , * hh<CR><LF>  
$ --DOR, E, , FD, CB, 0 0 2 , 0 2 6 , O, , B0 2 0 2 6  Cabin  3 4 * hh<CR><LF>  

Unti l  a  complete  system  status  has  been  received ,  the  receiver shou ld  assume that a l l  
measurement poin ts  i n  the  sub-system  are  i n  the  normal  state,  for example,  “closed ”  for fi re  
doors.  Thus,  the  sender shou ld  send  a  sub-system  status  b lock as  the  fi rst  immed iately after 
the  sub-system  has  been  pu t back i n to  normal  operation .  
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Annex F  
( informative)  

 
Example  encapsulation  sentence 

F.1  Example  encapsu lation  sentence 

Th is  example  i s  i n tended  as  a  sample  of correctl y constructed  encapsu lation  sen tences.  I t  i s  
a  representative  sample  on ly and  shows  part of the  wide  range  of l egal  variations  possib le  
wi th  sen tences.  I t  shou ld  not necessari l y be  used  as  a  template  for sen tences.  

F.2  AIS  VHF  data-l ink message VDM  sentence  encapsulation  example  

Th is  standard  supports  the  transport of encapsu lated  b inary coded  data.  I n  general ,  the  
proper decod ing  and  i n terpretation  of encapsu lated  b inary data  wi l l  requ i re  access  to  
i n formation  developed  and  main tained  ou twi th  th is  standard .  Th is  standard  con tains  
i n formation  that describes  how the  data  shou ld  be  coded ,  decoded ,  and  structured .  The  
speci fi c mean ing  of the  b inary data  i s  obtained  from  the  referenced  standards.  

What fo l l ows  i s  a  practical  example  of how encapsu lated  b inary coded  data  m igh t be  
translated  i n to  mean ingfu l  i n formation .  The  example  i s  d rawn  from  the  operation  of un iversal  
Au tomatic I den ti fi cation  System  (AIS)  equ ipment bu i l t  to  the  I TU -R M . 1 371  recommendations.  
The  sample  sen tence  that wi l l  be  used  i n  th i s  example  i s :  

 

NOTE  See  VDM  sen tence.  

F.3  Background  d iscussion  – Encapsulation  coding  

Before  considering  the  decod ing  process,  i t  i s  necessary to  understand  the  source  of the  
b inary b i ts  encapsu lated  i n  th is  stri ng .  AIS  i s  a  series  of rad io  broadcasts  that use  the  marine  
VHF  band .  A number of messages  may be  broadcast by an  AIS  un i t.  The  b i t-by-bi t  
descriptions  of the  con ten ts  of these  messages  are  documented  i n  tables  con tained  i n  the  
I TU -R M . 1 371 .  Table  F. 1  i s  a  sample  from  I TU -R M . 1 371 -1 .  Th is  table  i den ti fies  a l l  of the  
i n formation  needed  to  convert the  encapsu lated  b inary b i ts  i n to  i n formation .  The  table  
i den ti fi es  the  b i ts ,  g i ves  them  parametric names,  and  un i ts.  

The  b i ts  l i sted  i n  Table  F. 1  are  the  message  data  portion  of a  l arger packet of b inary b i ts  that 
are  created  and  broadcast by an  AIS  un i t.  The  sample  VDM-sentence  shown  above  i s  an  
example  of the  ou tpu t that wou ld  be  created  by every AIS  un i t  that properly received  a  s ing le  
AIS  un i t's  broadcast.  F igure  F . 1  shows  the  message  data  portions  of the  "rad io  packet"  that i s  
created  and  broadcast by an  AIS  un i t.  On ly the  message  data  b i ts  ( those  described  i n  the  
tables  – such  as  Table  F . 1 )  are  encapsu lated  i n  the  stri ng  con tained  i n  the  VDM-sentence.  

!AIVDM, 1 , 1 , ,A, 1 P000Oh1 IT1 svTP2r: 43grwb05q4,0*01 <CR><LF>  

AIS  channel  

Sequentia l  message  i denti fier,  (0  to  9)  

Sentence number,  (1  to 9) 

Total  number of sen tences  needed  to  transfer the  message,  (1  to  9)  

Encapsu lated  I TU -R M . 1 371  
rad io  message  

Number of " fi l l -b i ts"   (0  to  5)  
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Figure  F. 1  – Message data  format 

Assume,  as  an  example,  that the  fi rst  1 2  b i t  of the  message  data  i n  F igure  F . 1  (b i ts  1  to  1 2)  
are:  000001 1 00000.  These  wou ld  be  the  fi rst  1 2  b i t  coded  i n to  the  VDM  encapsu late  string .  
The  VDM-sentence  encapsu lates  data  using  the  symbols  of the  "s ix-bi t"  fi e ld  type.  Each  of 
the  64  possib le  combinations  of ones  and  zeros  that can  make  up  a  s i x b i t  b i nary string  has  
been  assigned  a  un ique  val i d  character.  These  assignments  are  l i sted  i n  Table  C. 1 .  

For example,  the  fi rst  1 2  b i t  wou ld  be  d ivided  i n to  s ix b i t  strings,  that i s :  000001  and  1 00000.  
Using  Table  C. 1 ,  the  b inary string  000001  can  be  represented  by a  "1 " ,  and  the  b inary stri ng  
1 00000  can  be  represented  by a  "P" .  The  fi rst two  characters  i n  the  VDM-sentence  
encapsu lated  string  wou ld  then  be  "1 P".  Note  that observing  upper and  l ower case  l etters  i s  
importan t when  using  Table  C. 1 .  

The  maximum  number of message  data  b i ts  that can  be  con tained  i n  an  AIS  rad io  message  i s  
1  008  b i t.  Th is  number of b i ts  requ i res  1 68  s ix-bi t  symbols.  Th is  quan ti ty of characters  i s  
g reater than  can  be  accommodated  by a  s i ng le  standard  sen tence.  The  encapsu lation  
sen tence  structu re  has  been  designed  to  a l l ow an  encapsu lation  fi e ld  to  be  broken  i n to  
smal ler strings  that are  transferred  using  mu l tip le  sen tences.  The  important poin t to  
remember i s  that the  encapsu lation  fi e lds  from  a  mu l tip le  sen tence  group,  i den ti fied  by the  
sequence  number fi e ld  and  order by sen tence  number fie l ds,  be  recombined  i n to  one  
con tinuous  encapsu lation  string .  

Al though  the  stri ng  being  used  i n  th i s  example  can  fi t  i n to  one  sen tence,  i t  cou ld  a l so  be  spl i t  
and  transferred  using  two  sen tences.  I n  fact,  i t  need  not be  spl i t  at  any speci fi c poin t.  The  
two  sen tence  pai rs  below are  equ ivalen t and  are  proper sen tences  for the  transfer of the  
same  encapsu lation  stri ng .  

!AIVDM,2, 1 , 7 ,A, 1 P000Oh1 IT1 svT,0*58<CR><LF>  
! AIVDM,2, 2 , 7 ,A,P2r: 43grwb05q4, 0*0C<CR><LF>  
 
 
! AIVDM,2, 1 , 9 ,A, 1 P000Oh1 IT1 svTP2r: 43, 0*7B<CR><LF>  
! AIVDM,2, 2 , 9,A, grwb05q4,0*2F<CR><LF>  

Note  that the  complete  encapsu lated  message  data  stri ng  i tsel f does  not change  i n  the  two  
pai rs,  bu t that the  "checksum"  for the  sentences  changes.  Using  e i ther a  VDM  encapsu lation  
pai r,  the  encapsu lated  stri ng  remains:  

1 P000Oh1 IT1 svTP2r: 43grwb05q4.  

F igure  F . 1  shows  the  message  data  as  a  horizon tal  table  of b i ts .  Th is  can  be  shown  i n  other 
ways.  The  l eft  table  i n  F igure  F. 2  shows  how the  message  data  b i ts  can  be  redrawn  i n  a  table  
wi th  6  columns  and  as  many rows  as  are  needed  to  hold  a l l  the  message  data  b i ts .  The  
numbers  i n  each  of the  table  posi tions  i nd icates  the  message  data  posi tion  of the  b i t  i n  the  
AIS  un i t's  broadcast.  Organ is ing  the  b i ts  i n  th i s  manner a l lows  easy use  of the  conversion  
i n formation  shown  i n  Table  C. 1  (see  Annex C).  

The  fol lowing  d i scussion  wi l l  u se  " table  l ookup"  methods  to  describe  the  decod ing  process.  
The  reader shou ld  a l so  be  aware  that th is  standard  a lso  con tains  b inary mathematical  
methods  that a  computer wou ld  use  to  accompl i sh  the  same  resu l ts.  

IEC  

Message  Data  (maximum  of 1 68  b i t  for one-slot,  maximum  of 1  008  b i t  for fi ve-s lot)  
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F.4 Decoding  the  encapsulated  string  

The  background  d i scussion ,  above,  described  how the  AIS  un i t  codes  the  received  b inary 
message  data  b i ts  i n to  the  characters  of an  encapsu lation  string .  I t  expla ined  that the  AIS  
un i t  

•  receives  a  broadcast message,  

•  organ ises  the  b inary b i ts  of the  message  data  i n to  6-bi t  stri ngs,  

•  converts  the  6-bi t  stri ngs  i n to  thei r representative  val i d  characters  – see  Table  C. 1 ,  

•  assembles  the  val id  characters  i n to  an  encapsu lation  string ,  and  

•  transfers  the  encapsu lation  stri ng  using  the  VDM  sen tence  formatter.  

Again ,  the  sample  sen tence  that wi l l  be  used  i n  th is  decod ing  and  i n terpretation  example  i s :  

!AIVDM, 1 , 1 , ,A, 1 P000Oh1 IT1 svTP2r: 43grwb05q4, 0*01 <CR><LF>  

A ca lcu lation  shows  that the  checksum,  71 HEX,  i s  correct.  Th is  permi ts  the  i n terpretation  of 
the  sen tence  con ten t to  con tinue.  Based  upon  the  defin i tion  of a  "VDM"  sentence,  th i s  i s  a  
"s ing le  sentence  encapsu lation  of an  AIS  VHF  data  l i nk message".  Th is  message  was  
produced  by an  AIS  un i t.  The  b inary data,  that has  been  encapsu lated ,  was  received  on  the  
AIS  un i t's  "A"  channel .  Also,  no  b i ts  were  added  to  the  b inary stri ng  when  i t  was  
encapsu lated .  The  remainder of th is  example  wi l l  focus  on  the  proper i n terpretation  of stri ng :  
"1 P000Oh1 IT1 svTP2r: 43grwb05q4" .  

The  process  of decod ing  and  i n terpreting  the  con ten ts  of the  encapsu lated  string  i s  a  th ree  
step  process:  

a)  the  stri ng  symbols  are  converted  back i n to  the  b inary stri ngs  that they represent;  

b)  the  b inary strings  are  organ ised  or parsed  using  the  ru les  con tained  i n  the  referenced  
document,  i n  th is  case  Table  F . 1 ;  

c)  the  referenced  document ru les  are  used  to  convert the  b inary strings  i n to  the  re levant 
i n formation .  

F.5  Conversion  from  symbols  to  binary bi ts  

Figure  F . 2  i s  a  vi sual  a i d  that can  be  used  to  fo l l ow th is  process  for the  example  string .  The  
table  on  the  l eft s i de  of F igure  F . 2 ,  VDM  bi t  posi tions ,  i s  provided  as  a  reference  that can  be  
used  to  i denti fy the  exact b i t  posi ti on  of the  correspond ing  b inary b i t  i n  the  table  on  the  ri gh t 
s ide,  Bits  represented  by encapsu lation  symbol ,  of F igure  F. 2 .  The  use  of th i s  "reference  
g rid "  wi l l  become clearer as  the  example  i s  d i scussed .  

Down  the  cen tre  of F igure  F. 2  i s  a  column  i n to  wh ich  the  example  stri ng  has  been  en tered  
from  top  to  bottom.  The  arrows  i n  F igure  F. 2  provide  an  i dea  abou t how the  l og ic of the  
decod ing  process  proceeds.  Decod ing  of the  VDM  encapsu lated  stri ng  beg ins  wi th  the  fi rst 
symbol  i n  the  string .  I n  th i s  case,  the  symbol  i s  "1 "  and  the  correspond ing  b inary string  from  
Table  C. 1  i s  "000001 " .  The  b inary stri ng  i s  en tered  i n  the  g ri d  to  the  righ t of the  "1 " ,  as  
i nd icated  by the  arrow.  These  s ix b i t  occupy b i t  posi ti ons  1  to  6 .  The  l eft  most "0"  i s  i n  
posi tion  1  and  the  ri gh t most "1 "  i s  i n  posi tion  6 .  Note  how th i s  corresponds  wi th  the  
reference  d iagram  on  the  l eft of F igure  F . 2 .  

The  second  symbol  i n  the  stri ng ,  "P" ,  i s  processed  next.  The  "P"  represents  the  b inary stri ng  
"1 00000".  Th is  b inary stri ng  i s  en tered  i n to  the  next row of the  righ t g rid  – VDM  bi t  posi tions  7  
to  1 2 .  The  same  process  i s  fo l l owed  for each  of the  symbols  of the  encapsu lated  string  down  
to  the  l ast one,  wh ich  i s  a  "4" .  The  "4"  represents  the  b inary string  "0001 00".  Th is  b inary 
stri ng  i s  en tered  i n to  the  " l ast"  row of the  ri gh t g ri d  – VDM  bi t  posi ti ons  1 63  to  1 68.  
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The  process  of l oad ing  up  the  ri gh t g rid  wi th  b inary stri ngs  i s  a  mechan ical  process  that has  
noth ing  to  do  wi th  the  i n formation  con ten t of the  encapsu lated  b inary data.  I t  i s  s imply the  
reverse  process  from  what the  AIS  un i t  d id  to  create  the  encapsu lation  stri ng  du ring  the  
process  of creating  the  VDM-sentence.  

F.6  Organising  the  binary message data  

The  work sheet has  been  fi l l ed  i n  to  decode  an  "AIS  Message  1 " .  Notice  that the  two  g rids  i n  
F igure  F . 2  have  a  variety of shaded  (g rey)  b locks.  Th is  i s  done  to  make  i t  easier to  l ocate  the  
speci fi c b i ts  making  up  the  Message  1  parameters  i n  the  decoded  array of b inary b i ts .  The  
fact i s ,  these  b locks  cou ld  not be  fi l l ed  i n  un ti l  the  message  type  (message  number)  of AIS  
message  was  i den ti fied .  I den ti fication  of the  AIS  message  i s  done  from  the  fi rst  s ix b i t  of the  
b inary message  data.  The  message  number i s  s imply the  decimal  equ ivalen t of the  b inary 
number.  I n  th i s  case,  000001  =  Message  1 .  After th i s  i s  known  the  remain ing  b locks  of the  
message  can  be  shaded  using  i n formation  i n  Table  F. 1 .  

The  parameters  l i sted  i n  Table  F. 1  are  transmi tted  over the  rad io  l i nk as  message  data  i n  the  
same  order that they are  l i sted  i n  the  table.  The  "number of b i ts"  column  of Table  F . 1  i s  used  
to  establ i sh  the  b i ts  that apply to  each  of the  parameters.  Once  establ i shed ,  th i s  ordering  of 
b i ts  wi l l  be  the  same for every "Message  1 " .  That i s ,  un ti l  the  reference  table  i tsel f i s  
changed .  

Th is  same  ordering  shou ld  be  done  for each  of the  referenced  AIS  message  tables.  For 
example  i f,  after the  decod ing  process  was  complete,  and  b i ts  1 -6  were  0001 01 ,  the  VDM  
message  i denti fied  wou ld  be  Message  5  (0001 01 2  =  51 0) .  Th is  references  the  "Sh ip  static and  
voyage  re lated  data"  message,  see  I TU -R M . 1 371 .  

The  process  of organ is ing  the  decoded  b inary message  data  requ i res:  

a)  i denti fication  of the  message  number,  and  

b)  organ is ing  or parsing  the  b inary b i ts  fo l l owing  the  appropriate  message  table(s) .  

F.7  In terpreting  the  decoded  binary strings  

Final  conversion  of the  organ ised  b i ts  i n to  usefu l  i n formation  i nvolves  the  use  of the  

a)  organ ised  b i ts  – ri gh t s i de  of F igure  F . 2 ,  and  

b)  the  parameters  descriptive  i n formation  defined  i n  Table  F. 1 .  

For example,  the  parameter "repeat i nd icator"  i s  two  b i t  – b i ts  7  and  8 .  I nspection  of message  
data  b i ts  7-8,  F igure  F . 2 ,  shows  that the  value  i s  "1 0"2 .  The  descripti ve  i n formation  i n  
Table  F . 1  for "repeat i nd icator"  expla ins  that "1 0"  shou ld  be  i n terpreted  as  "repeated  twice" .  
Th is  conclusion  i s  recorded  i n  the  space  to  the  righ t of F igure  F. 2 .  

The  next parameter i n  Table  F. 1 ,  i s  the  "user ID"  ( the  MMSI  number of the  AIS  un i t  that 
broadcast th is  message).  Th is  i s  a  30  b i t  b i nary i n teger.  The  conversion ,  1 1 1 1 1 1 1 2  =  1 27 1 0 ,  
d i scloses  th is  un i t’ s  MMSI  as  1 27.  

Th is  process  con tinues  down  Table  F . 1 .  The  resu l ts  of each  i n terpretation  of the  decoded  
binary message  data  are  shown  on  the  worksheet to  the  ri gh t of F igure  F . 2 .  
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Table  F. 1  – Example  message  from  ITU-R M .1 371  

Parameter 
Number 
of bi ts  

Description  

Message  I D  6  I d en ti fi er for th i s  message  1 ,  2  or 3  

Repeat  i nd i cator 2  
Used  by the  repeater to  i nd i cate  how many t imes  a  message  has  been  
repeated .  Refer to  I TU -R M . 1 371 ;  0  – 3 ;  d efau l t  =  0 ;  3  =  do  not  repeat  any 
more.  

U ser I D  30  MMSI  number 

Navi gati onal  s tatus  4  

0  =  u nder way us i ng  eng i ne,  1  =  a t  anchor,  2  =  n ot  u nder command ,  
3  =  restri cted  manoeuvrabi l i ty,  4  =  constra i ned  by her d raugh t;  5  =  moored ;  
6  =  ag round ;  7  =  engaged  i n  fi sh i ng ;  8  =  u nder way sa i l i ng ;  9  =  reserved  for 
fu tu re  amendment  of navi gati onal  s tatus  for HSC;  1 0  =  reserved  for fu tu re  
amendment of navi gati onal  s tatus  for WIG ;  1 1  =  power-d ri ven  vessel  towing  
astern  (reg i onal  u se) ;  1 2  =  power-d ri ven  vessel  push i ng  ahead  or towing  
a l ongs i de  (reg i onal  u se);  1 3  =  reserved  for fu tu re  u se;  1 4  =  AI S-SART (acti ve);  
1 5  =  not  defi ned  =  d efau l t  

Rate  of tu rn  
ROT [AI S ]  

8  

0  to  +1 26  =  tu rn i ng  ri gh t  a t  up  to  708°  per m i n  or h i gher 
0  to  −1 26  =  tu rn i ng  l e ft  a t  up  to  708°  per m i n  or h i gher  
 

Values between 0 and  708°  per min  coded  by 

 ROTAI S  =  4 . 733  SQRT(ROTsen sor)  d egrees  per m i n  

where  
ROTsen sor  i s  the  Rate  of Tu rn  as  i npu t  by an  external  Rate  of Tu rn  I n d i cator (TI ) .  
ROTAI S  i s  rounded  to  the  nearest  i n teger va l ue.  
 
+ 1 27  =  tu rn i ng  ri gh t  a t  more  than  5°

 
per

 
30  s  (No  TI  ava i l ab le)  

−1 27  =  tu rn i ng  l eft  a t  more  than  5°  per 30  s  (No  TI  ava i l ab l e)  
−1 28  (80  hex)  i nd i cates  no  tu rn  i n formati on  avai l ab l e  (defau l t) .  
ROT data  shou l d  not  be  d eri ved  from  COG  i n formati on .  

SOG  1 0  
Speed  over g round  i n  1 /1 0  knot  s teps  (0-1 02 . 2  knots)  
1  023  =  not  ava i l ab l e ,  1  022  =  1 02 . 2  knots  or h i gher 

Pos i ti on  accu racy 1  
1  =  h i gh  (<1 0  m ;  d i fferen ti a l  mode  of e . g .  DGNSS  recei ver)  0  =  l ow (>1 0  m ;  
au tonomous  mode  of e . g .  GNSS  recei ver or of other e l ectron i c  pos i ti on  fi xi ng  
d evi ce) ;  defau l t  =  0  

Long i tude  28  
Long i tude  i n  1 /1 0  000  m i n  (±1 80  deg rees,  East  =  pos i ti ve,  West  =  n egati ve .  
1 81  d egrees  (6791 AC0  hex)  =  not  ava i l ab l e  =  defau l t)  

Lati tude  27  
Lati tude  i n  1 /1 0  000  m i n  (±90  degrees,  North  =  pos i ti ve,  Sou th  =  n egati ve,  
91  d egrees  (341 21 40  hex)  =  not  ava i l ab le  =  defau l t)  

COG  1 2  
Course  over g round  i n  1 /1 0 °  (0 -3599) .  3600  (E1 0  hex)=  not  ava i l ab l e  =  d efau l t;   
3  601  –  4  095  shou l d  not  be  u sed  

True  head i ng  9  Degrees  (0 -359)  (51 1  i nd i cates  not  ava i l ab l e  =  d efau l t) .  

Time  s tamp  6  

UTC second  when  the  report  was  generated  (0 -59,   
or 60  i f t ime  s tamp  i s  not  ava i l ab l e ,  wh i ch  shou l d  a l so  be  the  d efau l t  va l ue,  
or 62  i f e l ectron i c  pos i ti on  fi xi ng  system  operates  i n  estimated  (dead  
reckon i ng )  mode,   
or 61  i f pos i ti on i ng  system  i s  i n  manua l  i npu t  mode   
or 63  i f the  pos i ti on i ng  system  i s  i noperati ve)  

Specia l  manoeuvre  
i n d i cator 

2  
0  =  not  ava i l ab l e  =  defau l t;  1  =  not  engaged  i n  a  specia l  manoeuvre;  
2  =  engaged  i n  a  specia l  manoeuvre.  

Spare  3  Not  u sed .  Shou l d  be  set  to  zero  

RAIM-F l ag  1  
RAIM  (Recei ver Au tonomous  I n tegri ty Mon i tori ng )  fl ag  of e l ectron i c  pos i ti on  
fi xi ng  d evi ce;  0  =  RAIM  not  i n  u se  =  d efau l t;  1  =  RAIM  i n  u se)  

Commun icati on  S tate  1 9  See  I TU -R M . 1 371 .  

Tota l  number of b i ts  1 68   
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Figure  F.2  – Work sheet for decoding  and  in terpreting  encapsu lated  string  

IEC  

00  =  UTC  D i rect 

001  =  1  frames  remain ing  un ti l  a  new s lot  

i s  sel ected ,  UTC  hour and  minu te  fol low,  

01 1 1 1 001 0001 00  =  01 1 1 1 : 001 0001  =  1 5:  1 7  UTC  

Bi ts  1 67-1 68  not used  for UTC  Sub-message  

0 0 0 0 0 1

1 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 1 1 1 1 1

1 1 0 0 0 0

0 0 0 0 0 1

0 1 1 0 0 1

1 0 0 1 0 0

0 0 0 0 0 1

1 1 1 0 1 1

1 1 1 1 1 0

1 0 0 1 0 0

1 0 0 0 0 0

0 0 0 0 1 0

1 1 1 0 1 0

0 0 1 0 1 0

0 0 0 1 0 0

0 0 0 0 1 1

1 0 1 1 1 1

1 1 1 0 1 0

1 1 1 1 1 1

1 0 1 0 1 0

0 0 0 0 0 0

0 0 0 1 0 1

1 1 1 0 0 1

0 0 0 1 0 0
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g
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0
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q
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1 2 3 4 5 6

7 8 9 1 0 1 1 1 2

13 1 4 1 5 1 6 1 7 1 8

19 20 21 22 23 24

25 26 27 28 29 30

31 32 33 34 35 36

37 38 39 40 41 42

43 44 45 46 47 48

49 50 51 52 53 54

55 56 57 58 59 60

61 62 63 64 65 66

67 68 69 70 71 72

73 74 75 76 77 78

79 80 81 82 83 84

85 86 87 88 89 90

91 92 93 94 95 96

97 98 99 1 00 1 01 1 02

1 03 1 04 1 05 1 06 1 07 1 08

1 09 1 1 0 1 1 1 1 1 2 1 1 3 1 1 4

1 1 5 1 1 6 1 1 7 1 1 8 1 1 9 1 20

1 21 1 22 1 23 1 24 1 25 1 26

1 27 1 28 1 29 1 30 1 31 1 32

1 33 1 34 1 35 1 36 1 37 1 38

1 39 1 40 1 41 1 42 1 43 1 44

1 45 1 46 1 47 1 48 1 49 1 50

1 51 1 52 1 53 1 54 1 55 1 56

1 57 1 58 1 59 1 60 1 61 1 62

1 63 1 64 1 65 1 66 1 67 1 68

VDM bit  positions
(reference diagram)

Bits  represented  by
encapsulation  symbol

Encapsulation
Symbol String

Binary conversion
of symbol

1P000Oh1 IT1svTP2r:43grwb05q4  

Bi ts  1 -6  =  I den ti fi er for th i s  message  

000001  =  message  1  (Reference  Tabl e  F . 1  to  
i n terpret  fo l l owing  b i ts  7 -1 68. )  
 
B i t  7 -8  =  Repeat I nd i cator 

2  =  message  repeated  twice  
 
B i ts  9-38  =  MMSI  number of broadcasti ng  un i t  

000000000000000000000001 1 1 1 1 1 1  =  1 27  
 
B i ts  39-42  =  Navi gati ona l  s tatus  

0000  =  underway us ing  eng ine  
 
B i ts  43-50  =  Rate  of tu rn  (equati on  u sed )  

000001 01  =  +1 . 1  degrees/minute  
 
B i ts  51 -60  =  Speed  over g round  

1 001 1 001 00  =  61 .2  knots  
 
B i t  61  =  Pos i ti on  accu racy 

0  =  l ow (greater than  1 0  metres)  
 
B i ts  62 -89  =  Long i tude  i n  1 /1 0000  m i nu tes  

00001 1 1 1 01 1 1 1 1 1 1 01 001 001 0000  =  
 27  degrees  5  m inu tes  East 
 
B i ts  90-1 1 6  =  Lati tude  i n  1 /1 0000  m i nu tes  

000001 01 1 1 01 0001 01 00001 0000  =  
 5  degrees  5  m inutes  North  
 
B i ts  1 1 7-1 28  =  Course  over g round  i n  1 /1 0  deg rees  

001 1 1 01 1 1 1 1 1  =  95,9  degrees  true  
 
B i ts  1 29-1 37  =  True  head ing  

1 01 01 1 1 1 1  =  351  degrees  true  
 
B i ts  1 38-1 43  =  UTC  second  when  report  generated  

1 1 01 01  =  53  seconds  past the  m inu te  
 
B i ts  1 44-1 47  =  Specia l  manoeuvre  

0000  =  not avai lable  and  two spare  

B i ts  1 48  =  Spare  

 
B i t  1 49  =  RAIM  F l ag   

0  =  RAIM  not i n  use  
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ANSI  X 3 . 4 : 1 977,  American National Standards Institute – Code for information interchange 

COSPAS-SARSAT,  C/S T. 001  Specification for COSPAS-SARSAT 406 MHz distress beacons 

Gal i l eo  ESA/GSA,  Open service (OS)  signal in  space (SIS)  interface control document OS 
SIS ICD,  European Space Agency 

GLONASS,  Interface control document,  Russian Institute of Space Device Engineering 

GPS,  Global Positioning System,  USA Department of Defence 

IHO,  Special publication No.  60,  User’s handbook on  datum transformations involving 
WGS 84 

IMO A.424,  Performance standards for gyro-compasses 

IMO A.526,  Performance standards for rate-of-turn indicators 

IMO A.694,  General requirements for shipborne radio equipment forming part of the Global 
maritime distress and safety system (GMDSS)  and for electronic navigational aids 

IMO A.802,  Performance standards for survival craft radar transponders for use in  search 
and rescue operations 

IMO A.803,  Performance standards for shipborne VHF radio installations capable of voice 
communication and digital selective calling 

IMO A.804,  Performance standards for shipborne MF radio installations capable of voice 
communication and digital selective calling 

IMO A. 806,  Performance standards for shipborne MF/HF radio installations capable of voice 
communication,  narrow-band direct printing and digital selective calling 

IMO A.807,  Performance standards for INMARSAT-C ship earth  stations capable of 
transmitting and receiving direct-printing communications 

IMO A.808,  Performance standards for ship earth  stations capable of two-way 
communications 

IMO A.809,  Performance standards for survival craft two-way VHF radiotelephone apparatus 

IMO A. 81 0,  Performance standards for float-free satellite  emergency position-indicating radio 
beacons (EPIRBs)  operating on  406 MHz 

IMO A.81 8,  Performance standards for shipborne LORAN-C and CHAYKA receivers 

IMO A.824,  Performance standards for devices to indicate speed and distance 

IMO A.851 (20): 1 997,  General principles for ship reporting systems and ship reporting 
requirements,  including guidelines for reporting incidents involving dangerous goods,  harmful 
substances and/or marine pollutants 
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IMO A.91 5(22): 2001 ,  Revised maritime policy and requirements for a  future Global 
Navigation Satellite  System (GNSS)  

IMO A. 1 021 ,  Code on  alarms and indicators 

IMO  MSC.53(66),  Performance standards for shipborne GLONASS receiver equipment 

IMO  MSC.56(66),  Amendments to Resolution A . 810(19)  – Performance standards for float-
free satellite  emergency position-indicating radio beacons (EPIRBs)  operating on  406 MHz 

IMO MSC.64(67),  Adoption of new and amended performance standards: 

Annex 1  – Performance standards for Integrated Bridge Systems (IBS)  

Annex 2 – Performance standards for shipborne DGPS and DGLONASS maritime radio 
beacon receiver equipment 

Annex 3 – Amendments to Resolution A. 342(IX) : Performance standards for automatic 
pilots 

Annex 4 – Amendments to Resolution A. 477(XII) :  Performance standards for radar 
equipment (includes ATA and EPA)  

Annex 5 – Amendments to Resolution A. 817(19) :  Performance standards for electronic 
chart display and information system (ECDIS)  

IMO  MSC.68(68),  Adoption of amendments to performance standards for shipborne 
radiocommunication equipment:  

Annex 1  – Amendments to Resolution A. 803(19) :  Performance standards for shipborne 
VHF radio installations capable of voice communication and digital selective calling 

Annex 2 – Amendments to Resolution A. 804(19) :  Performance standards for shipborne 
MF radio installations capable of voice communication and digital selective calling 

Annex 3 – Amendments to Resolution A. 806(19) :  Performance standards for shipborne 
MF/HF radio installations capable of voice communication,  narrow-band direct-printing 
and digital selective calling 

Annex 4 – Amendments to Resolution A. 807(19) :  Performance standards for 
INMARSAT standard-C ship earth  stations capable of transmitting and receiving direct-
printing communications 

IMO  MSC.74  (69),  Adoption of new and amended performance standards: 

Annex 1  – Recommendation on  performance standards for shipborne combined 
GPS/GLONASS receiver equipment 

Annex 2 – Recommendation on  performance standards for track control systems 

Annex 3 – Recommendations for performance standards for Universal Automatic 
Identification Systems (AIS)  

Annex 4 – Amendment to Resolution A. 224(VII) :  Performance standards for 
echo-sounding equipment 

IMO MSC 1 1 2(73),  Revised recommendation on performance standards for shipborne global 
positioning system (GPS)  receiver equipment 

IMO MSC 1 1 3(73),  Revised recommendation on  performance standards for shipborne 
GLONASS receiver equipment 

IMO MSC 1 1 4(73),  Revised recommendation on  performance standards for shipborne DGPS 
and DGLONASS maritime radio beacon receiver equipment 
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IMO MSC 1 48(77),  Revised recommendation on  performance standards for Narrow-Band 
Direct-Printing telegraph equipment for the reception of navigational and meteorological 
warnings and urgent information to ships (NAVTEX)  

IMO MSC 1 63(78),  Performance standards for shipborne simplified voyage data  recorders (s-
VDRs)  

IMO MSC.232(82),  Performance standards for electronic chart display and information 
systems (ECDIS)  

IMO MSC.252(83),  Adoption of the revised performance standards for Integrated Navigation 
Systems (INS)  

IMO International Convention for the Safety of Life at Sea  (SOLAS)  1974 (as amended)  

I NMARSAT,  INMARSAT-C System definition  manual (SDM) ,  Volume 3: Ship earth station  and 
an  EGC receiver technical requirements 

NMEA 01 83:  National Marine Electronics Association  (USA)  – Standard for interfacing marine 
electronic devices 

NMEA 01 83  version  4 . 1 0  

NOTE  The  NMEA Secretari at  mai n ta i ns  the  master reference  l i s t  wh i ch  compri ses  codes  reg i stered  and  formal l y 
adopted  by NMEA.  

The  add ress  for the  reg i strati on  of manu factu rer’ s  codes  i s :  

NMEA 01 83  Techn i ca l  S tandards  Commi ttee  Phone:  +1  41 0  975  9450  

7  Ri ggs  Ave  e-mai l :  i n fo@nmea. org  

Servana  Pk,  Maryl and  21 1 46,  USA web  s i te   h ttp : //www. nmea. org  

RTCM: 1 998,  RTCM (Radio Technical Commission for Maritime Services)  SC-104 
Recommended standards for differential GNSS (Global Navigation Satellite  Systems)  service,  
version 2. 2 
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