DISTRIBUTION:The ATM Forum************************************************************************TITLE:6,312 kbps UNI SPECIFICATION (Final version)************************************************************************SOURCE:NTTYasushi TAKAGINTT ˚Network Service Systems Laboratories9-11, Midori-Cho 3-ChomeMusashino-Shi, Tokyo 180 JapanPhone:+81 422 59 4330Fax:+81 422 59 4549E-mail:takagi@nttssl.nslab.ntt.jp

2.8Physical Layer for 6,312 kbps InterfaceThis section specifies the physical layer for the 6,312 kbpsinterface for the public UNI, which is described as thePhysical Media Dependent (PMD) sublayer and the TransmissionConvergence (TC) sublayer. The PMD sublayer specification isbased on ITU-T Recommendation G.703. The TC sublayerspecification is based on ITU-T Recommendations I.432, G.704and G.804.This specification is not based on North American DS-2interface.2.8.1Physical Media Dependent (PMD) SpecificationThe PMD sublayer specifies both electrical and physicalconditions.2.8.1.1Physical requirements(R) The Terminal Equipment (TE) and the Network Termination 1(NT1) shall be interconnected via BNC coaxial connectors,conforming to JIS C5412-1976 high frequency coaxial CO2-typeconnectors [1], which is equivalent to MIL C 3608 BNCconnectors, and coaxial cables.Figure 2-1 describes the physical connection conditions.User-Network Interface bitrate6,312 kbpsConnectorPair of BNC connectors(Terminals for coaxial cables/ JIS C5412-1976 CO2-typeconnectors)Wiring between TE and NT1Point to point wiringFigure 2-1 Physical connection conditions2.8.1.2Electrical requirements(R) The electrical requirements shall be based on ITU-TRecommendation G.703 Section 3 as shown in Figure 2-2.User-Network Interface bitrate6,312 kbpsTransmission line code50 % pulse width B8ZS codeLoad impedance75 ohmsBalanced/Unbalanced circuitUnbalanced circuitFigure 2-2 Electrical requirements

2.8.2Transmission Convergence (TC) SpecificationThe TC sublayer specifies the transmission frame structure,the mapping of ATM cells into the frame.2.8.2.1Transmission Frame structure(R) The frame structure of the 6,312 kbps UNI shall be basedon ITU-T Recommendation G.704 Section 2.2.The structure is shown in Figure 2-3. A frame consists of 789bits (125 msec). It contains 98 continuous time slots (TS),numbered from 1 to 98, and F bits consisting of the last fivebits of a frame. Excluding F bits plus time slots 97 and 98,6,144 kbps can be used for cell transmission. Each time slotconsists of 8 bits continuously numbered from 1 to 8. F bitsare structured by 4 multiframe and are used for framesynchronization and OAM. Allocation of the F-bits is given inTable 3/G.704 of ITU-T Recommendation G.704.(R) The 6,312 kbps UNI shall meet the synchronizationcharacteristics as described in ITU-T Recommendation G.704Section 2.2.3.1. The synchronization pattern (110010100)consists of F bits of the first and second multiframe exceptfor the bit ’789’ in the first frame.

789 bits/125ms

TS97, 98: ReservedFFFF

ATM cell mapping field: 96 octets (TS1 - TS96)

Provides F3 OAM functions:- Detection of loss of frame alignment- Performance monitoring (CRC-5)- Transmission of Alarm IndicationTS: time slotATM cellFigure 2-3 Frame structure for 6,312 kbps used to transportATM cells

2.8.2.2Mapping of ATM cells into the transmission frame(R) ATM cells shall be directly mapped into TS1 through TS96in the transmission frame with octet alignment as defined inITU-T Recommendation G.804 Section 4.1 (see Figure 2-3).2.8.2.3HEC Generation/VerificationThe Header Error Control (HEC) covers the entire cell header.(R) Equipment supporting the UNI shall implement errordetection as defined in ITU-T Recommendation I.432 Section4.3.(O) Equipment supporting the UNI may also implement single biterror correction in addition to error detection. In thiscase, the two modes of operation shall interact in accordanceto the procedure defined in ITU-T Recommendation I.432 Section4.3.(R) Equipment supporting the UNI shall generate the HEC byteas described in ITU-T Recommendation I.432 Section 4.3.(R) The generator polynomial, coset used and the HEC sequencegeneration procedure shall be in accordance with ITU-TRecommendation I.432 Section 4.3.2.8.2.4Idle Cells(R) Idle cells shall be inserted and discarded for cell rateadaption function based on ITU-T Recommendation I.432 Section4.4. They shall cause no action at a receiving node exceptfor cell delineation including HEC verification.The definition and use of idle cells are described in ITU-TRecommendation I.432 Section 4.4.2.8.2.5Cell Scrambling and DescramblingCell scrambling/descrambling permits the randomization of thecell payload to avoid continuous non-variable bit patterns andimprove the efficiency of the cell delineation algorithm.(R) Equipment supporting the UNI shall implement the selfsynchronizing scrambler polynomial and procedure as defined inITU-T Recommendation I.432 Section 4.5.

2.8.2.6Cell DelineationThe cell delineation function permits the identification ofcell boundaries in the payload. It uses the HEC field in thecell header.(R) Equipment supporting the UNI shall perform celldelineation using the HEC based algorithm described in ITU-TRecommendation I.432 Section 4.5.(O) Equipment supporting the UNI may implement the celldelineation state-machine in conformance with the followingstate transition timing requirements:- The process enters the SYNC state after the HEC codinglaw has been confirmed six cell times consecutively under thePre-SYNC state.- In the SYNC state the cell delineation will be assumedto be lost and the process enters to the Hunt state if the HECcoding law is recognized incorrectly seven cell timesconsecutively.2.8.3Physical Layer OAM (M-plane) SpecificationThis section identifies the physical layer OAM functions andprocedures involved over the UNI. The physical layer containstwo kinds of maintenance functions for Fault Management. Theflows of maintenance signals are shown in Figure 2-4.2.8.3.1Physical layer failure detection functions(R) The following physical layer failures shall be detected atthe UNI.- Loss of signal (LOS)This failure is described in section 6.1 of ITU-TRecommendation I.432. The LOS will be detected at the userand network sides.The LOS detection and removal shall be implementedaccording to ITU-T Draft Recommendation G.775.- Loss of frame (LOF)This failure is described in Section 6.1 of ITU-TRecommendation I.432. The LOF will be detected at the userand network sides.The LOF is detected when 7 or more consecutiveerrored framing patterns (4 multiframe) are received. The LOFis cleared when 3 or more consecutive correct framing patternsare received.- Loss of cell delineation (LOC)This failure is described in Section 6.1 of ITU-TRecommendation I.432. The LOC will be detected at the userside.

The LOC detection and removal shall be implementedaccording to ITU-T Recommendation I.432 Section 6.1.- Physical layer Alarm Indication Signal (AIS)The Physical layer AIS shall be sent from the NT1 tothe user to indicate a loss of the 6,312 kbps frame capabilityon the network side. The Physical layer AIS is defined as abit array of 6,312 kbps in which all binary bits are set to’1’. The Physical Layer AIS will be detected at the userside.The Physical layer AIS detection and removal shallbe implemented according to ITU-T Draft Recommendation G.775.- Payload Alarm Indication Signal (AIS).The Payload AIS shall be sent from the network tothe user to indicate a loss of the transmission capability ofthe 6,312 kbps frame payload [TS1-TS96] in the network. ThePayload AIS is defined as a bit array of the frame payload inwhich all binary bits are set to ’1’. The Payload AIS will bedetected at the user side.The Payload AIS is detected when the incoming signalof the 6,312 kbps frame payload [TS1-TS96] has 2 or less 0’sin a sequence of 3072 bits (0.5 ms). The Payload AIS iscleared when the incoming signal of the 6,312 kbps framepayload [TS1-TS96] has 3 or more 0’s in a sequence of 3072bits (0.5 ms).The VP-RDI signal at the ATM layer, described in section3.5.3.1, will be used to indicate these physical failureindication to the upstream equipment, as described in Figure2-4.2.8.3.2 Physical layer failure indication functions(R) The Remote Alarm Indication (RAI) signal indicates theloss of physical layer capability at the UNI. If the loss ofphysical layer capability, which is a loss of frame alignment(LOF or LOS) and/or Physical layer AIS condition, is detectedat the user side, the RAI signal shall be generated andtransmitted to the network side. If the capability is lost atthe network side, the RAI signal shall be transmitted to theuser side.The RAI signal is defined on m-bits as a repetition ofthe 16-bit sequence consisting of eight binary ’1s’ and eightbinary ’0s’ in m-bits (1111111100000000). When the RAI signalis not sent (in normal operation), the HDLC flag pattern(01111110) in the m-bit is sent.The RAI is detected when 16 or more consecutive RAI-patterns (1111111100000000) are received. The RAI is clearedwhen 4 or more consecutive incorrect-RAI-patterns (other than1111111100000000) are received.

VPVPPHYPHY

RAI Physical layer AISLOC

LOS, LOF

LOS, LOF

RAI

detectiondeclarationperformancemonitordeclarationdetectionperformancemonitorNT1VP-RDIVP-RDIPayload AIS

TE

VP-AIS: Detection: GenerationFigure 2-4 Maintenance signal flow< References >[1] JAPANESE INDUSTRIAL STANDARD, "C02 Type Connectors forRadio Frequency Coaxial Cables (JIS C5412)", revised 1976-10-01, investigated by Japanese Industrial Committee.----------------------------