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DIGITAL LIVING  NETWORK ALLIANCE (DLNA)  HOME  

NETWORKED DEVICE INTEROPERABILITY GUIDELINES 
 

Part  1 -2:  Arch i tecture and  protocols  –  
Extended  Dig i tal  Media Renderer 

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Comm iss i on  ( I EC)  i s  a  worl dwide  organ i zati on  for  s tandard i zat i on  compri s i ng  
al l  n ati onal  e l ectrotechn i cal  comm i ttees  ( I EC  Nati onal  Comm i ttees) .  The  object  o f  I EC  i s  to  promote  
i n ternati onal  co-operat i on  on  al l  quest i ons  concern i ng  s tandard i zat i on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  other acti vi t i es ,  I EC  publ i shes  I n ternati onal  Standards,  Techn i cal  Speci f i cati ons,  
Techn i cal  Reports ,  Publ i c l y  Avai l abl e  Speci f i cat i ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cati on (s ) ”) .  Thei r  preparat i on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC Nati onal  Comm i ttee  i n terested  
i n  the  subj ect  deal t  wi th  may part i ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governmental  and  non -
governmental  organ i zati ons  l i a i s i ng  wi th  the  I EC  al so  part i c i pate  i n  th i s  preparat i on .  I EC  co l l aborates  cl osel y  
wi th  the  I n ternati onal  Organ i zati on  for  Standard i zati on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
ag reement  between  the  two  organ i zati ons.  

2)  The  formal  deci s i ons  or  ag reements  of  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss ible,  an  i n ternati onal  
consensus  of  opi n i on  on  the  re l evan t  subjects  s i nce  each  techn i cal  comm i ttee  has  represen tati on  f rom  al l  
i n terested  I EC  Nati onal  Comm ittees.   

3 )  I EC  Publ i cat i ons  have  the  form  of  recommendati ons  for  i n ternati onal  use  and  are  accepted  by I EC  Nati onal  
Comm i ttees  i n  that  sense.  Whi l e  al l  reasonable  efforts  are  made  to  ensu re  that  the  techn i cal  con ten t  of  I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot  be  held  responsi ble  for  the  way i n  wh i ch  they  are  used  or  fo r any 
m i s i n terpretat i 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  Comm i ttees  undertake  to  apply I EC Publ i cati ons  
transparentl y  to  the  maximum  exten t  poss ible  i n  thei r  nati onal  and  reg i onal  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 cat i on  shal l  be  c l earl y i n d i cated  i n  
the  l atter.  

5)  I EC  i tsel f  does  not  provi de  any attestat i on  of  con form i ty.  I n dependen t  cert i f i cati on  bod ies  provide  conform i ty  
assessment  servi ces  and ,  i n  some  areas,  access  to  I EC marks  of  con form i ty.  I EC i s  not  responsi ble  for  any 
servi ces  carri ed  ou t  by i ndependen t  cert i f i cat i on  bod i es .  

6)  Al l  u sers  shou ld  ensu re  that  they have  the  l atest  ed i t i on  of  th i s  publ i cati on .  

7)  No  l i abi l i ty  shal l  attach  to  I EC  or  i ts  d i rectors,  employees,  servants  o r  agen ts  i ncl ud i ng  i n d i vi dual  experts  and  
members  of  i ts  techn i cal  comm i ttees  and  I EC  Nati onal  Comm i ttees  for  any  personal  i n j u ry,  property  damage  or  
other damage  of  any natu re  whatsoever,  whether d i rect  o r  i nd i rect,  or  for  costs  ( i ncl ud i ng  l egal  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 cat i on  or  any other I EC  
Publ i cat i 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 .  Use  of  the  referenced  publ i cat i ons  i s  
i nd i spensable  for the  correct  appl i cat i on  of  th i s  publ i cat i on .  

9)  Atten ti on  i s  d rawn  to  the  poss ibi l i ty  that  some  of  the  e l ements  of  th i s  I EC  Publ i cati on  may be  the  subject  of  
paten t  ri g h ts .  I EC  shal l  not  be  held  responsibl e  for  i den ti fyi ng  any or a l l  such  patent  ri gh ts .  

I n ternati onal  Standard  I EC  62481 -1 -2  has  been  prepared  under  techn ical  area 8 :  Mu l t imed ia 
home systems  and  appl i cati ons  for  end-user  network I EC techn ical  comm i ttee  1 00:  Aud io,  
vi deo  and  mu l t imed ia  systems  and  equ ipment.  

The  text  of  th is  I n ternational  Standard  i s  based  on  the  fo l lowing  documents :  

CDV Report  on  vot i ng  

1 00/2736/CDV 1 00/2885/RVC  

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of  th is  I n ternati onal  Standard  can  be  found  i n  
the  report  on  voti ng  i nd icated  i n  the  above  table.  

Th is  document has  been  drafted  i n  accordance  wi th  the  I SO/IEC  D i recti ves ,  Part  2.  
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A l i s t  of  al l  parts  of  I EC 62481  series,  publ i shed  under the  general  t i t le  Digital Living Network 
Alliance (DLNA) home networked device interoperability guidelines,  can  be  found  on  the  I EC  
webs i te.  

The  comm ittee  has  decided  that  the  con ten ts  of  th is  document  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 f ic  document.  At  th is  date,  the  document  wi l l  be   

•  reconfi rmed,  

•  wi thdrawn ,  

•  replaced  by a revised  ed i ti on ,  or  

•  amended.  

A bi l i ngual  vers ion  of  th is  publ icati on  may be  i ssued  at  a  l ater date.  

 

IMPORTANT – The  'colour inside'  l ogo  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  
understand ing  of  i ts  contents.  Users  shou ld  therefore print  th is  document  using  a  
colour printer.  
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INTRODUCTION  

Consumers  are  acqu i ri ng ,  viewing ,  and  manag ing  an  i ncreas ing  amount  of  d i g i tal  med ia 
(photos ,  music,  and  video)  on  devices  i n  the  consumer e lectron ics  (CE) ,  mobi l e,  and  personal  
computer (PC)  domains.  As  such ,  they wan t  to  conven ientl y en j oy the  content,  regard less  of  
the  sou rce,  across  d i fferen t  devices  and  l ocati ons  i n  the  home.  The  d ig i tal  home vis i on  
i n tegrates  the  I n ternet,  mobi le ,  and  broadcast  networks  th rough  a seam less,  i n teroperable  
network,  wh ich  wi l l  provide  a  u n i que  opportun i ty for manufacturers  and  consumers  al ike.  I n  
order  to  de l i ver on  th is  vis ion ,  a  common  set  of  i ndustry des ign  gu idel ines  i s  needed  that  
al l ows  vendors  to  part ic ipate  in  a  g rowing  marketplace,  l ead ing  to  more  i nnovati on ,  s impl ici ty,  
and  value  for  consumers.  Th is  documen t  serves  that  purpose  and  provides  vendors  wi th  the  
i n formation  needed  to  bu i l d  i n teroperable  networked  platforms  and  devices  for the  d ig i tal  
home.  
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DIGITAL LIVING  NETWORK ALLIANCE (DLNA)  HOME  
NETWORKED DEVICE INTEROPERABILITY GUIDELINES 

 
Part  1 -2:  Arch i tecture and  protocols  –  

Extended  Dig i tal  Media Renderer 
 
 
 

1  Scope 

The DLNA Gu idel i nes  Parts  1  to  3  i n troduce  a number of  device  classes  to  i den ti fy speci fi c  
ro les  that  connected  endpoin ts  implement i n  the  network.  Devices  can  act  as  con ten t  sources  
(e. g . ,  D ig i tal  Med ia Servers,  Push  Contro l l ers) ,  and  as  content  s i nks  (D ig i tal  Med ia Renderers  
or  D ig i tal  Med ia  P layers) .  

Having  two  types  of  con ten t  s i nks  has  been  a usefu l  s trategy to  accelerate  the  in i t i al  
deployment  phase.  However,  many of  the  modern  receiver  devices  now i nclude  both  types.  
Consequen tl y,  there  i s  a  need  to  defi ne  a  receiver  device  that  combines  both  types.  Th is  
document addresses  th is  i ssue  and ,  speci fi cal l y,  i t  describes  a  device  c lass  for an  Extended  
Dig i tal  Med ia Renderer (XDMR)  and  implementati on  gu ide l ines  for combin ing  a D ig i tal  Med ia 
Renderer  and  a UPnP  Med ia Server Con tro l  Po in t.  

2 Normative references  

The fo l l owing  documents  are  referred  to  i n  the  text  i n  such  a  way that  some or al l  of  the i r  
con ten t  consti tu tes  requ i rements  of  th is  document.  For  dated  references,  on l y the  ed i t i on  
ci ted  appl i es.  For undated  references,  the  latest  ed i t i on  of  the  referenced  documen t  ( i ncl ud ing  
any amendments)  appl i es.  

IEC 62481 -1 -1 :201 7,  Digital living network alliance (DLNA) Guidelines – Part 1-1: Architecture 
and protocols 

IEC  62481 -2:201 7,  Digital living network alliance (DLNA) Guidelines – Part 2: Media format 
profiles 

IEC  62481 -3:201 7,  Digital living network alliance (DLNA) Guidelines – Part 3: Link Protection 

IEC  62481 -4:201 7,  Digital living network alliance (DLNA) Guidelines – Part 4: DRM 
Interoperability Solutions 

ISO/IEC  29341 -1 ,  Information Technology – UPnP Device Architecture – Part 1-1: UPnP 
Device Architecture Version 1 .0 

ISO/IEC 29341 -3-1 0,  Information Technology – UPnP Device Architecture – Part 3-10: Audio 
Video Device Control Protocol – Audio Video Transport Service 

ISO/IEC 29341 -3-1 1 ,  Information Technology – UPnP Device Architecture – Part 3-11: Audio 
Video Device Control Protocol – Connection Manager Service 

ISO/IEC 29341 -3-1 3,  Information Technology – UPnP Device Architecture – Part 3-13: Audio 
Video Device Control Protocol – Rendering Control Service 
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3 Terms,  defin i tions and  conventions 

For the  purposes  of  th is  documen t,  the  terms  and  defi n i t ions  g i ven  i n  IEC  62481 -1 -1 :201 7  and  
the  fo l l owing  appl y.  

ISO and  I EC main tain  term inolog ical  databases  for  use  i n  standard ization  at  the  fo l l owing  
addresses:  

•  I EC  E lectroped ia:  avai lable  at  h ttp: //www.electroped ia.org /  

•  I SO On l ine  browsing  platform :  avai lable  at  h ttp: //www. iso .org /obp  

3.1  General  terms  

3. 1 . 1   
comply 
conform  
be  i n  accordance  wi th  referenced  requ i rements   

Note  1  to  en try:  Where  the  reference  i ncl udes  both  mandatory  and  opti onal  requ i rements ,  on l y  the  mandatory 
e l ements  are  considered  necessary for  compl i ance.   

Note  2  to  en try:  "Comply wi th "  can  be  used  i n terchangeabl y wi th  "con form  to"  ( i ncl udes  the  variat i ons  of  compl i es,  
complyi ng ,  compl i an t,  compl i ance;  con forms,  con form ing ,  con form ,  conformant) .  

Note  3  to  en try:  Opti onal  requ i rements  con t i nue  to  be  opti onal .  Any variat i on  from  these  expectat i ons  shal l  be  
speci f i cal l y  noted .  

3.1 .2   
Extended  Dig i tal  Med ia Renderer  
XDMR 
Dig i tal  Med ia Renderer (DMR)  that  also  implements  a  Med ia Server  Con tro l  Po in t  (MSCP) ;  
th is  device  class  defi nes  the  combined  implementation  of  a  D ig i tal  Med ia  Renderer  and  a 
D i g i tal  Media  P layer  

Note  1  to  en try:  The  g u i del i nes  establ i shed  i n  th i s  document  defi ne  the  requ i rements  for  implementi ng  an  
Extended  Di g i tal  Med ia  Renderer (XDMR)  devi ce  class .  

3.1 .3   
AVT 
AVTransport  Service  
UPnP  service  that  provides  network-based  con tro l  for  common  transport  operati ons  such  as  
play,  s top,  pause,  next,  previous,  and  seek  

Note  1  to  en try:  The  AVTransport  Servi ce  speci f i cati on  i s  a  s tandard  UPnP  DCP.  

3.1 .4   
CDS 
ContentDi rectory Service  
UPnP  service  that  provides  network-based  d iscovery of  con ten t  

Note  1  to  en try:  The  Conten tDi rectory Servi ce  speci f i cat i on  i s  a  s tandard  UPnP  Device  Contro l  P rotocol .  

3.1 .5   
CMS 
ConnectionManager Service  
UPnP  service  that  provides  i n formation  abou t  the  supported  transport  protocols  and  med ia 
formats  of  a  UPnP device  

Note  1  to  en try:  The  Connecti onManager Servi ce  speci f i cat i on  i s  a  s tandard  UPnP  Device  Control  Protocol .  

http://www.iso.org/obp
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3.1 .6   
DMP 
Dig i tal  Med ia  Player 
DLNA Device  Class  having  home network envi ronmen tal  characterist ics  wi th  the  ro le  of  
f i nd ing  conten t  exposed  by a DMS and  rendering  the  content  l ocal l y 

3. 1 .7   
DMR 
Dig i tal  Med ia  Renderer 
DLNA Device  Class  having  home network envi ronmental  characterist ics,  wi th  the  ro le  of  
rendering  content  i t  receives  after bei ng  setup by another network en t i ty  

3. 1 .8   
DMS 
Dig i tal  Med ia  Server 
DLNA Device  C lass  having  home network envi ronmental  characteristics,  wi th  the  ro le  of  
exposing  and  d istribu ti ng  content  th roughou t  the  home  

3.1 .9   
DNS 
Domain  Name System  
protoco l  that  enables  h ierarch ical  names  for I n ternet  domains  and  addresses  

Note  1  to  en try:  The  protoco l  i ncl udes  the  means  to  trans late  between  numeri cal  I P  addresses  and  text  h ost  
names.  

3.1 . 1 0   
MRCP 
MediaRenderer Control  Point  
UPnP  contro l  po in t  that  i ssues  acti ons  to  a  DMR or and  XDMR  

3.1 . 1 1   
MSCP 
MediaServer Control  Point  
UPnP  AV con tro l  po in t  that  i ssues  acti ons  to  a DMS 

3. 1 . 1 2   
RCS 
RenderingControl  Service  
UPnP service  that  provides  network-based  con tro l  for  the  ad j ustment of  rendering  attr ibu tes  
such  as  vo lume,  bri gh tness,  con trast,  and  mu te  

Note  1  to  en try:  The  Renderi ngControl  Servi ce  speci f i cati on  i s  a  s tandard  UPnP  Device  Con tro l  Protocol .  

3.1 . 1 3   
XDMR 
Extended  DMR 
device  c lass  defi ned  to  combine  the  functional i ty of  a  D ig i tal  Med ia Renderer (DMR)  and  a 
Med ia Server Contro l  Po in t  (MSCP)  

Note  1  to  en try:  Th i s  devi ce  c lass  i s  equ i valen t  to  combin i ng  previ ous  devi ce  classes  known  as  a  DMR and  a  
DMP.  

3.2  Conventions  

I n  th is  document,  a  number of  terms,  cond i t ions ,  mechan isms,  sequences,  parameters,  even ts,  
states ,  or  s im i lar  terms  are  pri n ted  wi th  the  f i rs t  l etter  of  each  word  i n  uppercase  and  the  rest  
i n  l owercase  (e . g . ,  Move) .  Any l owercase  uses  of  these  words  have  the  normal  techn ical  
Eng l i sh  mean ing .  
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4 Networking  archi tecture,  device models and  guidel ine conventions  

4.1  DLNA home networking  arch i tectu re  

See C lause  4  i n  I EC  62481 -1 -1 :201 7  for a  fu l l  descripti on  of  the  DLNA home networking  
arch i tecture,  wh ich  i s  augmented  i n  th is  documen t as  fo l l ows.  

Th is  document  describes  a  device  model  referred  to  as  an  Extended  D ig i tal  Med ia Renderer  
(XDMR)  match ing  the  fo l l owing  DLNA classi f ication .  

– An  XDMR is  a  Device  Class  that  belongs  to  the  Home Network Device  (HND)  category.  

– The  XDMR Device  Class  un i f i es  previous  Device  C lasses  known  as  D ig i tal  Med ia  
Renderer (DMR)  and  D ig i tal  Med ia P layer (DMP) .  Consequen tl y,  an  XDMR behaves  as  a 
Content  Receiver  for  the  fo l l owing  system  usages:  2-box Pu l l ,  2-box Push ,  and  3-box.  
These  system  usages  are  defi ned  i n  5 . 7  of  I EC  62481 -1 -1 :201 7.  See  Annex  A regard ing  
the  evo lu tion  of  DMR and  DMP device  classes  i n to  XDMR.  

The  XDMR Device  Class  i ncl udes  the  fo l l owing  functi onal i ty.  

– A UPnP AV Med iaRenderer combined  wi th  a UPnP AV Med iaServer contro l  po in t.  Sub-
clause  5 . 2  speci fi es  the  correspond ing  implementation  g u i del i nes.  

– A DNS  Cl ien t  that  reso lves  domain  names  i n to  I Pv4 addresses  as  defi ned  i n  IEC  62481 -1 -
1 :201 7.   

– Support  for  HTTP protocol  messages  to  request  and  receive  med ia resources  from  servers  
i n ternal  or  external  to  the  home network as  defi ned  i n  I EC  62481 -1 - 1 :201 7.  

– Support  for  the  AVT:SetNextAVTransportURI  act ion  as  def ined  i n  I EC  62481 -1 -1 :201 7.  

Because  an  XDMR implements  a  UPnP AV Med iaRenderer,  any UPnP  Con tro l  Po in t  can  send  
AVT,  RCS,  and  CMS acti ons  to  the  XDMR and  transfer URIs  (and  HTTP URLs)  for playback.  
Because  an  XDMR implements  a  UPnP AV Med iaServer Con trol  Po in t,  an  XDMR can  send  
CDS acti ons  to  UPnP  AV Med iaServers.  Using  term inology defi ned  i n  I EC  62481 -1 -1 :201 7,  an  
XDMR i n tegrates  previous  functi onal i ty from  the  DMR device  class  and  from  the  DMP  device  
class.  F igure  1  shows  the  main  componen ts  that  characteri ze  the  XDMR device  c lass .  

Because  an  XDMR implements  a DNS  Cl ien t,  the  XDMR can  process  HTTP URLs  that  i nclude  
textual  domain  names.  The  DNS Cl i en t  i s  used  to  resolve  domain  names  i n to  I Pv4  addresses.  
As  defi ned  i n  I EC  62481 -1 - 1 :201 7,  an  XDMR i s  capable  of  us ing  generi c  HTTP URLs  that  
i denti fy med ia resources  l ocated  i ns i de  or ou ts ide  the  home network.  
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Figure 1  – Main  components in  the XDMR Device  Class  

4.2  DLNA system  usages  

Figu re  2,  F i gure  3 ,  and  Fi gure  4  i l l us trate  the  XDMR Device  Class  in teractions  wi th  other 
Device  Classes  accord ing  to  the  2-box  Pu l l ,  2-box Push ,  and  3-box system  usages 
respecti ve l y and  as  defi ned  i n  5. 7  of  I EC 62481 -1 - 1 :201 7.  
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B/S I nvoke  UPnP  acti ons  to  browse  and/or search  for  con ten t.  

RQ  Request  con ten t  for p layback.  

TR  Transfer the  con tent  bi nary data to  the  XDMR.  

SET I nvoke  UPnP  act i ons  to  determ ine  the  XDMR supported  formats  and  to  set  up  a  p layback sess ion .  

Figure 2  – 2-box Pu l l  usage model  for an  XDMR 



IEC  62481 -1 -2:201 7 © I EC 201 7  – 1 1  –  

 
IEC 

Key 

B/S I nvoke  UPnP  acti ons  to  browse  and/or search  for  con ten t.  

RQ  Request  con ten t  for p layback.  

TR  Transfer the  con tent  bi nary data to  the  XDMR.  

SET I nvoke  UPnP  act i ons  to  determ ine  the  XDMR supported  formats  and  to  set  up  a  playback sess ion .  

Figure 3  – 2-box Push  usage model  for  an  XDMR 
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Key 

B/S I nvoke  UPnP  acti ons  to  browse  and/or search  for  con ten t.  

RQ  Request  con ten t  for p layback.  

TR  Transfer the  con tent  bi nary data to  the  XDMR.  

SET I nvoke  UPnP  act i ons  to  determ ine  the  XDMR supported  formats  and  to  set  up  a  playback sess ion .  

Figure 4  – 3-box usage model  for an  XDMR 

4.3  Document  conventions  and  conventions  

See  C lause  6  i n  I EC  62481 -1 - 1 :201 7  for a  fu l l  descript ion  of  the  DLNA document  conventi ons .  

5 XDMR guidel ines  

5.1  General  

See  7. 1  i n  I EC  62481 -1 -1 :201 7,  for  gu idel i ne  and  attribu te  table  l ayou t  descripti ons .  

5.2  Combined  renderer-player functional i ty 

5.2. 1  Arch i tectu re and  protocols  

5.2. 1 .1  Basel ine  rendering  functional i ty 

[GUIDELINE ]  An  Extended  D ig i tal  Med ia Renderer  shal l  compl y wi th  al l  the  gu i de l i nes  for  the  
DMR Device  Class  def ined  i n  I EC  62481 -1 -1 :201 7,  I EC  62481 -2:201 7,  I EC  62481 -3 :201 7,  and  
IEC 62481 -4:201 7.  
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[ATTRIBUTES]  

M  R  XDMR  n /a  n /a  I EC  62481 -1 -
1 :201 7  
I EC  62481 -
2:201 7  
I EC  62481 -
3:201 7  
I EC  62481 -
4:201 7  

8ARO3   

 

[COMMENT]  An  Extended  DMR Device  C lass  i s  s impl y a  DMR as  def ined  i n  I EC  62481 -1 -
1 :201 7  that  add i ti onal l y implements  an  AV Med ia  Server Con trol  Po in t  (MSCP) .  The  MSCP 
component  bri ngs  the  abi l i ty to  do  browse/search  operati ons  to  the  DMR.  The  orig inal  DLNA 
Gu idel ines  I EC  62481 -1 - 1 :201 7  l eave  the  MSCP  componen t  as  an  optional  function  for any 
DMR.  Th is  document  s impl y clari f i es  the  expected  behaviour for DMR devices  that  implement  
the  MSCP component.  

5.2. 1 .2  Basel ine  Control  Point  functional i ty 

[GUIDELINE ]  An  Extended  D ig i tal  Med ia  Renderer shal l  compl y wi th  al l  the  gu i del i nes  for  a  
UPnP  con trol  po in t  and  UPnP  AV Med iaServer  con trol  po in t  defi ned  i n  I EC  62481 -1 -1 :201 7,  
IEC  62481 -2:201 7,  I EC 62481 -3:201 7,  and  I EC  62481 -4:201 7.  

[ATTRIBUTES]  

M  R  XDMR  n /a  n /a  I EC  62481 -1 -
1 :201 7  
I EC  62481 -
2:201 7  
I EC  62481 -
3:201 7  
I EC  62481 -
4:201 7  

6B5AM   

 

[COMMENT]  An  Extended  DMR i ncludes  functi onal i ty for  a  DMR and  for a  Med ia Server 
Contro l  Poin t  (MSCP) .  The  MSCP al lows  an  XDMR to  communicate  wi th  DMS or M-DMS 
devices  us i ng  the  Conten t  D i rectory and  Connecti on  Manager  Services.  

5.2. 1 .3  Root  device  

[GUIDELINE ]  The  root  device  i n  a  device  descripti on  document  may describe  an  Extended  
D ig i tal  Media  Renderer.  

[ATTRIBUTES]  

O R  XDMR  n /a  n /a  I EC  62481 -1 -
1 :201 7  
I SO/IEC  29341 -
1  

I RWDP  

 

[COMMENT]  An  Extended  DMR i s  s impl y a  more  complex  DMR.  An  implementation  can  
declare  a  DMR or  an  XDMR as  the  root  device  i n  the  device  descript ion  document.  

5.2. 1 .4  Embedded  device  

[GUIDELINE ]  An  embedded  device  i n  a  device  descript ion  document  may describe  an  
Extended  D ig i tal  Med ia  Renderer.  
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[ATTRIBUTES]  

O R  XDMR  n /a  n /a  I EC  62481 -1 -
1 :201 7  
I SO/IEC  29341 -
1  

LRQAA  

 

[COMMENT]  An  Extended  DMR i s  s impl y a  more  complex  DMR.  An  implementation  can  
declare  a DMR or an  XDMR as  one  of  the  embedded  devices  i n  the  device  descript ion  
documen t.  

5.2. 1 .5  Identi fier  in  device  descript ion  document  

[GUIDELINE ]  An  XDMR shal l  adverti se  a  DMR implemen tation  us ing  <d lna:X_DLNADOC> i n  
the  device  descripti on  document  wi th  a  value  of  DMR-1 .50.  

I n  add i t i on ,  an  XDMR shal l  use  a  second  i nstance  of  the  same e lement  to  advert ise  the  
implementation  of  the  gu idel i nes  described  i n  th is  document  wi th  a value  of  XDMR-1 . 50.  

[ATTRIBUTES]  

M  A XDMR  n /a  n /a  I EC  62481 -1 -
1 :201 7  
I SO/IEC  29341 -
1  

EQ5D7   

 

[COMMENT]  An  Extended  DMR advert ises  the  implementati on  of  a  DMR in  the  device  
descript ion  document.  Th is  i s  necessary for  backward  compatibi l i ty.  Con tro l  Po in ts  access  the  
device  descript i on  document  to  determ ine  essential  device  characteristics.  I n  add i t i on  to  
adverti s i ng  the  DMR function ,  an  Extended  DMR advertises  adherence  to  the  XDMR 
gu idel i nes.  Hence,  the  XDMR i ncludes  the  fo l l owing  XML fragment  i n  i ts  device  description  
documen t:  

<dlna: X_DLNADOC  xmlns : dlna=”urn: s chemas-dlna-org: device-1 -0 ”>DMR-1 . 50 </dlna: X_DLNADOC>  

<dlna: X_DLNADOC  xmlns : dlna=”urn: s chemas-dlna-org: device-1-0 ”>XDMR-1 . 5 0 </dlna: X_DLNADOC>  

5.2. 1 .6  Value of  protocol Info  for selected  content  

[GUIDELINE ]  An  XDMR shal l  be  able  to  p lay any con ten t  wi th  a  protocol I n fo  value  match ing  
one  of  the  values  l i sted  i n  the  CMS.SinkProtocol I n fo  i nstance  state  variable.  

[ATTRIBUTES]  

M  A XDMR  n /a  n /a  I EC  62481 -1 -
1 :201 7  
I SO/IEC  29341 -
3-1 1  

JGNTH   

 

[COMMENT]  An  Extended  DMR obtains  con ten t  for  p layback us i ng  two  methods.  I n  one 
method,  the  XDMR receives  an  acti on  request  to  p lay con ten t  from  a UPnP  Contro l  Po in t.  I n  
the  second  method ,  the  XDMR can  browse  or search  for external  con ten t  us i ng  the  UPnP AV 
Med iaServer  Contro l  Po in t  component.  Th is  gu idel i ne  i nd icates  that  regard less  of  the  method  
used  to  obtain  con ten t,  the  CMS.SinkProtocol I n fo  state  variable  describes  the  complete  l i s t  of  
p layable  protoco l I n fo  values  i n  an  XDMR.  
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5.2. 1 .7  CMS state variables  

[GUIDELINE ]  The  XDMR shal l  describe,  expose,  and  update  the  CMS i nstance  state  variables  
as  a  resu l t  of  i n teractions  i n  e i ther mode  of  operation :  

– the  s tate  variables  are  updated  i f  the  XDMR i s  external l y contro l l ed  by a UPnP  contro l  
po i n t;  

– the  s tate  variables  are  updated  i f  the  XDMR uses  i ts  UPnP AV Med iaServer con tro l  po in t  
to  browse/search  for  con tent  and  then  acqu i re  the  content  d i rectl y from  a  UPnP  AV 
Med iaServer.  

[ATTRIBUTES]  

M  A XDMR  n /a  n /a  I EC  62481 -1 -
1 :201 7  
I SO/IEC  29341 -
3-1 1  

LL5G6   

5.2. 1 .8  AVT state  variables  

[GUIDELINE ]  The  XDMR shal l  describe,  expose,  and  update  the  AVT i nstance  state  variables  
as  a  resu l t  of  i n teractions  i n  e i ther mode  of  operati on :  

– the  s tate  variables  are  updated  i f  the  XDMR i s  external l y contro l l ed  by a UPnP  contro l  
po i n t;  

– the  s tate  variables  are  updated  i f  the  XDMR uses  i ts  UPnP AV Med iaServer con tro l  po i n t  
to  browse/search  for  content  and  then  acqu i re  the  content  d i rectl y from  a  UPnP  AV 
Med iaServer.  

[ATTRIBUTES]  

M  A XDMR  n /a  n /a  I EC  62481 -1 -
1 :201 7  
I SO/IEC  29341 -
3-1 0  

3NKWF  

5.2. 1 .9  RCS state variables  

[GUIDELINE ]  The XDMR shal l  describe,  expose,  and  update  the  RCS i nstance  state  variables  
as  a  resu l t  of  i n teractions  i n  e i ther mode  of  operati on :  

– the  s tate  variables  are  updated  i f  the  XDMR i s  external l y contro l l ed  by a UPnP  contro l  
po i n t;  

– the  s tate  variables  are  updated  i f  the  XDMR uses  i ts  UPnP AV Med iaServer con tro l  po i n t  
to  browse/search  for  con ten t  and  then  acqu i re  the  con ten t  d i rectl y from  a  UPnP  AV 
Med iaServer.  

[ATTRIBUTES]  

M  A XDMR  n /a  n /a  I EC  62481 -1 -
1 :201 7  
I SO/IEC  29341 -
3-1 3  

7IR4T  

5.2. 1 . 1 0  Current  track URI  

[GUIDELINE ]  As  a coro l l ary of  Gu idel i ne  5. 2. 1 . 8 ,  the  AVT.CurrentTrackURI  i nstance  state  
variable  shal l  describe  the  URI  of  the  track curren tl y p laying  i n  an  XDMR.  The  XDMR obtains  
the  URI  from  a UPnP  AV Med iaRenderer con tro l  po in t  or  from  a UPnP  AV Med iaServer.  
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[ATTRIBUTES]  

M  A XDMR  n /a  n /a  I EC  62481 -1 -
1 :201 7  
I SO/IEC  29341 -
3-1 0  

FOQQM   

 

[COMMENT]  

The  AVT.CurrentTrackURI  s tate  variable  always  i ncludes  the  URI  of  the  track that  i s  curren tl y 
p laying .  Th is  gu i de l i ne  s imply c lari f i es  that,  for  an  XDMR,  the  URI  cou ld  have  been  obtained  
from  in teractions  wi th  a UPnP AV Med iaRenderer Contro l  Po in t  or  from  in teracti ons  wi th  a 
UPnP  AV Med iaServer.   

I f  an  XDMR in teracts  wi th  a  UPnP AV Med iaRenderer  con tro l  po i n t,  the  track URI  i s  obtained  
from  action  arguments  i ncluded  i n  AVT:SetAVTransportURI  and  AVT:SetNextAVTransportURI .  
The  track URI  can  also  be  obtained  from  entri es  i n  med ia co l l ect i ons.  I f  an  XDMR i n teracts  
wi th  a DMS or M-DMS,  the  Med ia  Server  con tro l  po in t  (MSCP)  componen t  i n  an  XDMR makes  
CDS:Browse or CDS:Search  requests  against  the  server.  The  track URI  i s  obtained  from  
<res>  e lements  i ncl uded  i n  the  response  to  CDS:Browse or  CDS:Search  acti ons .  

5.2.2  Media Format  profi les  

[GUIDELINE ]  An  XDMR shal l  se lect  con ten t  for  p layback wi th  a Med ia  Format  Profi l e  value  
that  matches  one  of  the  values  i ncluded  i n  the  CMS.SinkProtocol I n fo  i nstance  s tate  variable.  

[ATTRIBUTES]  

M  R  XDMR  n /a  n /a  I EC  62481 -1 -
1 :201 7  
I EC  62481 -
2:201 7  
I EC  62481 -
3:201 7  
I SO/IEC  29341 -
3-1 1  

LANIR   

 

[COMMENT]  An  Extended  DMR obtains  con ten t  for  p layback us i ng  two  methods.  I n  one 
method,  the  XDMR receives  an  acti on  request  to  p lay con ten t  from  a UPnP  Contro l  Po in t.  I n  
the  second  method ,  the  XDMR can  browse  or search  for external  con ten t  us i ng  the  UPnP AV 
Med iaServer  Contro l  Po in t  component.  Th is  gu idel i ne  i nd icates  that  regard less  of  the  method  
used  to  obtain  con ten t,  the  CMS.SinkProtocol I n fo  state  variable  describes  the  complete  l i s t  of  
p layable  Med ia  Format Profi l es  i n  an  XDMR.  

Th is  gu i del ine  appl ies  to  al l  Med ia Format  Profi l es  i ncl ud ing  those  def ined  for  Link Protection .  
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Annex A 
( in formative)  

 
Evolution  of DMR and  DMP device classes into an  XDMR 

The  DLNA Gu ide l i nes  defi ne  two  Device  Classes  that  act  as  med ia  s i nks  for  the  Device  
Category of  Home  Networked  Devices  (HND) .  These  two  Device  C lasses  are  a  D i g i tal  Med ia 
Renderer  (DMR)  and  a  D ig i tal  Med ia P layer  (DMP) .  

Implementing  a DMP  i s  l ess  complex  than  implementing  a  DMR.  Th is  i s  the  reason  why DLNA 
Gu ide l ines  defi ne  two  separate  Device  Classes  for media s i nks.  However,  after  several  years  
of  successfu l  deployments ,  i t  i s  now common  that  many devices  implement both  Device 
Classes.  There  are  several  s trateg ies  that  can  be  used  to  combine  DMR and  DMP  devices ,  
bu t  not  al l  strateg ies  l ead  to  i n teroperable  so lu t i ons .  Th is  documen t describes  the  preferred  
strategy:  def in i ng  so lu t ions  that  i n teroperate  wi th  l egacy and  fu tu re  devices.  

A DMP  implementation  uses  the  protocol  l ayers  shown  i n  F igure  A. 1 .  S im i larl y,  a  DMR 
implementation  uses  the  protocol  l ayers  shown  i n  F i gure  A. 2.  Notice  that  the  two  Device  
Classes  share  many common  componen ts.  

Fi gu re  A. 3  shows  a  d iag ram  of  the  combined  DMP/DMR device  described  i n  th is  document.  
Notice  that  th is  combined  device  i ncludes  a  s i ng le  i nstance  for each  of  the  common  
components  (b lue  boxes  i n  Fi gu res  A. 1  to  A.3)  p l us  al l  the  speci fi c  components  that  belong  
exclus i ve l y to  the  DMP  or  DMR.  

I f  you  compare  the  DMR (Figure  A. 2)  wi th  the  combined  DMP/DMR (Figure  A. 3) ,  i t  i s  easy to  
notice  that  they are  very s im i lar.  I n  fact,  the  two  f ig ures  show that  the  combined  DMP/DMR 
can  be  formed  as  fo l lows:  combined  DMP/DMR =  DMR +  MSCP.  

For  th is  reason ,  i n  th is  document  the  combined  DMP/DMR i s  cal l ed  an  Extended  DMR (XDMR)  
described  as  fo l l ows:  XDMR =  DMR +  MSCP.  

The  publ ished  DLNA Gu ide l ines  IEC  62481 -1 -1 :201 7  al ready acknowledge  that  DMRs  can  
optional l y implement  an  MSCP  component.  Consequen tl y,  an  XDMR i s  s impl y a  DMR for 
wh ich  the  MSCP componen t  becomes  mandatory.  

Th is  document  def ines  implementation  gu idel i nes  for  an  XDMR Device  C lass.  Th is  document  
also  describes  certain  funct ional i t ies  appl icable  to  contro l lers  that  i n teract  wi th  an  XDMR.  
Most  of  the  functional i ty i n  an  XDMR can  be  i n ferred  from  exist i ng  DLNA Gu idel i nes  and  
UPnP  speci f ications;  hence  th is  document  main l y clari f ies  such  behaviour.  
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Figure A. 1  – DMP protocol  l ayers  
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Figure A.2  – DMR protocol  l ayers  
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Figure A.3  – Protocols  l ayers  for  the  XDMR 
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