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2.8 Physi cal Layer for 6,312 kbps Interface

Thi s section specifies the physical |ayer for the 6,312 kbps
interface for the public UNI, which is described as the Physi cal
Medi a Dependent (PMD) subl ayer and the Transm ssi on Conver gence
(TG subl ayer. The PMD subl ayer specification is based on ITUT
Recommendati on G 703. The TC subl ayer specification is based on
| TUT Recommendations 1.432, G 704 and G 804.

This specification is not based on North Anerican DS-2
interface.

2.8.1 Physi cal Medi a Dependent (PMD) Specification

The PMD subl ayer specifies both electrical and physica
condi ti ons.

2.8.1.1 Physi cal requirenents

(R) The Term nal Equi prent (TE) and the Network Termnation 1
(NT1) shall be interconnected via BNC coaxial connectors,
conformng to JIS C5412-1976 hi gh frequency coaxi al CX2-type
connectors [1], which is equivalent to ML C 3608 BNC
connectors, and coaxial cabl es.

Figure 2-1 describes the physical connection conditions.

User-Network Interface bit 6, 312 kbps

rate

Connect or Pai r of BNC connectors
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Wring between TE and NT1 Point to point wWring

Figure 2-1 Physical connection conditions

2.8.1.2 El ectrical requirenents

(R) The electrical requirenents shall be based on ITUT
Recommendati on G 703 Section 3 as shown in Figure 2-2.

User-Network Interface bit 6, 312 kbps

rate

Transm ssion |ine code 50 % pul se wi dth B8ZS code
Load i npedance 75 ohns

Bal anced/ Unbal anced circuit Unbal anced circuit

Figure 2-2 Electrical requirenents



2.8.2 Transm ssi on Convergence (TC) Specification

The TC subl ayer specifies the transm ssion frame structure, the
mappi ng of ATMcells into the frane.

2.8.2.1 Transm ssi on Frane structure

(R} The frame structure of the 6,312 kbps UNI shall be based on
| TU- T Reconmendati on G 704 Section 2. 2.

The structure is shown in Figure 2-3. A frame consists of 789
bits (125 psec). It contains 98 continuous tine slots (TS),
nunbered from1l to 98, and F bits consisting of the |ast five
bits of a frane. Excluding F bits plus tinme slots 97 and 98,
6, 144 kbps can be used for cell transm ssion. Each tine slot
consists of 8 bits continuously nunbered froml to 8 F bits
are structured by 4 multiframe and are used for frane
synchroni zation and QAM Al location of the F-bits is given in
Table 3/ G 704 of ITU T Reconmmendati on G 704.

(R} The 6,312 kbps UNI shall neet the synchronization
characteristics as described in I TUT Recommendati on G 704
Section 2.2.3.1. The synchroni zation pattern (110010100)
consists of F bits of the first and second nultifrane except for
the bit '789" in the first frane.

TS97, 98: Reserved
789 bits/125ps W

| \‘|
[ N\

T

ATM cell
]

T|imT| T

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

TS: time slot Provides F3 OAM functions:
- Detection of loss of frame alignment
- Performance monitoring (CRC-5)
- Transmission of Alarm Indication

Figure 2-3 Franme structure for 6,312 kbps used to transport ATM
cells



2.8.2.2 Mappi ng of ATMcells into the transm ssion frame

(R ATMcells shall be directly mapped into TS1 through TS96 in
the transm ssion frane with octet alignment as defined in ITUT
Recommendati on G 804 Section 4.1 (see Figure 2-3).

2.8.2.3 HEC Ceneration/ Verification
The Header Error Control (HEC) covers the entire cell header.

(R) Equi prent supporting the UNIl shall inplenent error detection
as defined in I TU T Recommendation |.432 Section 4. 3.

(O Equi pment supporting the UNI may al so inplenent single bit
error correction in addition to error detection. In this case,
the two nodes of operation shall interact in accordance to the
procedure defined in I TUT Recommendation |.432 Section 4. 3.

(R) Equi prent supporting the UNI shall generate the HEC byte as
described in I TU- T Reconmendation |.432 Section 4. 3.

(R) The generator polynom al, coset used and the HEC sequence
generation procedure shall be in accordance with ITUT
Recommendation |.432 Section 4. 3.

2.8.2.4 ldle Cells

(R Idle cells shall be inserted and discarded for cell rate
adaption function based on | TU T Recommendation |.432 Section
4.4. They shall cause no action at a receiving node except for
cell delineation including HEC verification.

The definition and use of idle cells are described in ITUT
Recomendation |.432 Section 4. 4.

2.8.2.5 Cell Scranbling and Descranbling

Cel |l scranbling/descranbling permts the random zation of the
cell payload to avoid continuous non-variable bit patterns and
i nprove the efficiency of the cell delineation algorithm

(R Equi prent supporting the UNI shall inplenent the self
synchroni zi ng scranbl er pol ynom al and procedure as defined in
| TUT Recommendation 1.432 Section 4.5.



2.8.2.6 Cell Delineation

i cati on of cel
in the cell

The cell delineation function permts the identif
boundaries in the payload. It uses the HEC field
header .

(R Equi prent supporting the UNI shall performcell delineation
usi ng the HEC based al gorithm described in | TUT Recommendati on
|.432 Section 4.5.

(O Equi prent supporting the UNI may inplenment the cel
del i neati on state-nmachine in conformance with the foll ow ng
state transition timng requirenents:

- The process enters the SYNC state after the HEC codi ng
| aw has been confirned six cell times consecutively under the
Pre- SYNC st ate.

- In the SYNC state the cell delineation will be assuned to
be I ost and the process enters to the Hunt state if the HEC
coding law is recogni zed incorrectly seven cell tines
consecuti vely.

2.8.3 Physi cal Layer OAM (M pl ane) Specification

This section identifies the physical |ayer OAM functions and
procedures involved over the UNI. The physical |ayer contains
two ki nds of maintenance functions for Fault Managenent. The
fl ows of mai ntenance signals are shown in Figure 2-4.

2.8.3.1 Physi cal layer failure detection functions

(R) The follow ng physical |ayer failures shall be detected at
the UNI.

- Loss of signal (LOCS)

This failure is described in section 6.1 of ITU-T
Recommendation |.432. The LOS will be detected at the user and
net wor k si des.

The LCS detection and renoval shall be inplenented
according to ITUT Draft Recommendati on G 775.

- Loss of franme (LOF)

This failure is described in Section 6.1 of ITUT
Recommendation |.432. The LOF will be detected at the user and
net wor k si des.

The LCF is detected when 7 or nore consecutive errored
framng patterns (4 nultifrane) are received. The LOF is cleared
when 3 or nore consecutive correct framng patterns are
received.



- Loss of cell delineation (LOC
This failure is described in Section 6.1 of ITUT
Recommendation 1.432. The LOC will be detected at the user
si de.
The LOC detection and renoval shall be inplenented
according to | TUT Recormmendation |.432 Section 6. 1.

- Physical layer AlarmiIndication Signal (AYS)

The Physical layer AIS shall be sent fromthe NT1l to
the user to indicate a | oss of the 6,312 kbps frame capability
on the network side. The Physical layer AIS is defined as a bit
array of 6,312 kbps in which all binary bits are set to '1".

The Physical Layer AIS will be detected at the user side.

The Physical layer AI'S detection and renoval shall be

i npl enented according to ITUT Draft Reconmendation G 775.

- Payload AlarmIndication Signal (A'S).

The Payl oad AI'S shall be sent fromthe network to the
user to indicate a |l oss of the transm ssion capability of the
6, 312 kbps franme payload [TS1-TS96] in the network. The Payl oad
AlS is defined as a bit array of the frame payload in which all
binary bits are set to '1". The Payload AIS will be detected at
t he user side.

The Payload AIS is detected when the incom ng signal
of the 6,312 kbps frane payload [ TS1-TS96] has 2 or less 0's in
a sequence of 3072 bits (0.5 ns). The Payload AIS is cl eared
when the incomng signal of the 6,312 kbps frane payl oad [ TS1-
TS96] has 3 or nore 0's in a sequence of 3072 bits (0.5 ns).

The VP-RDI signal at the ATM | ayer, described in section
3.5.3.1, will be used to indicate these physical failure
indication to the upstream equi pnent, as described in Figure 2-
4.

2.8.3.2 Physi cal layer failure indication functions

(R} The Renote AlarmIndication (RAI) signal indicates the |oss
of physical layer capability at the UNI. [If the |oss of

physi cal |ayer capability, which is a |oss of frane alignnent
(LOF or LCS) and/or Physical layer AIS condition, is detected at
the user side, the RAI signal shall be generated and transmtted
to the network side. |If the capability is lost at the network
side, the RAl signal shall be transmtted to the user side.

The RAI signal is defined on mbits as a repetition of the
16-bit sequence consisting of eight binary '1ls' and eight binary
"0Os' in mbits (1111111100000000). Wen the RAl signal is not
sent (in normal operation), the HOLC flag pattern (01111110) in
the mbit is sent.

The RAI is detected when 16 or nore consecutive RAl-
patterns (1111111100000000) are received. The RAl is cleared
when 4 or nore consecutive incorrect-RAl-patterns (other than
1111111100000000) are received.
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Figure 2-4 Maintenance signal flow
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