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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://www.etsi.org/legal/home.htm).

Pursuant to the ETSI IPR Palicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This European Standard (Telecommunications series) has been produced by ETSI Technical Committee Transmission
and Multiplexing (TM).

The present document is one of afamily of documents that has been produced in order to provide inter-vendor and
inter-operator compatibility of Synchronous Digital Hierarchy (SDH) equipment.

The present document is part 3, sub-part 1 of a multi-part deliverable covering the Generic requirements of transport
functionality of equipment, as identified below:

Part 1-1: "Generic processes and performance”;
Part 1-2: "General information about I mplementation Conformance Statement (1CS) proforma’’;

Part 2-1: "Synchronous Digital Hierarchy (SDH) and Plesiochronous Digital Hierarchy (PDH) physical section
layer functions’;

Part 2-2: "Synchronous Digital Hierarchy (SDH) and Plesiochronous Digital Hierarchy (PDH) physical section
layer functions; I mplementation Conformance Statement (1CS) proforma specification”;

Part 3-1: " Synchronous Transport Module-N (STM-N) regenerator and multiplex section layer functions';

Part 3-2: " Synchronous Transport Module-N (STM-N) regenerator and multiplex section layer functions;
Implementation Conformance Statement (1CS) proforma specification";

Part 4-1: "Synchronous Digital Hierarchy (SDH) path layer functions”;

Part 4-2: "Synchronous Digital Hierarchy (SDH) path layer functions; |mplementation Conformance Statement
(ICS) proforma specification”;

Part 5-1: "Plesiochronous Digital Hierarchy (PDH) path layer functions';

Part 5-2: "Plesiochronous Digital Hierarchy (PDH) path layer functions; I mplementation Conformance Statement
(ICS) proforma specification”;

Part 6-1: "Synchronization layer functions';
Part 6-2: "Synchronization layer functions; |mplementation Conformance Statement (ICS) proforma specification”;
Part 7-1: "Equipment management and auxiliary layer functions”;
Part 9-1: "Synchronous Digital Hierarchy (SDH) concatenated path layer functions; Requirements'.
Parts 2 to 7 specify the layers and their atomic functions.
Parts 2 to 7 specify the layers and their atomic functions.

NOTE: The SDH radio equipment functional blocks are addressed by ETS| WG TM4.
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Various of the above parts have previously been published as parts of ETS 300 417.

They have been converted to parts of EN 300 417 without technical changes, but some editorial changes have been
necessary (e.g. references). In particular:

- Parts 2-1 and 3-2 have been modified to take account of editorial errors present in edition 1.
- Part 1-1 has had its title change of to align with other parts published at alater date.

Also note that in the meantime parts 8-1, 8-2 and 8-3 have been stopped.

National transposition dates

Date of adoption of this EN: 12 October 2001
Date of latest announcement of this EN (doa): 31 January 2002
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 July 2002
Date of withdrawal of any conflicting National Standard (dow): 31 July 2002
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1 Scope

The present document specifies alibrary of basic building blocks and a set of rules by which they are combined in order
to describe transport functionality of equipment. The library comprises the functional building blocks needed to
completely specify the generic functional structure of the European Transmission Hierarchies. Equipment which is
compliant with the present document needs to be describable as an interconnection of a subset of these functional

blocks contained within the present document. The interconnections of these blocks need to obey the combination rules
given. The generic functionality is described in EN 300 417-1-1 [3].

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

« References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

¢ For aspecific reference, subsequent revisions do not apply.
« For anon-specific reference, the latest version applies.

[1] ETSI EN 300 147: "Transmission and Multiplexing (TM); Synchronous Digital Hierarchy (SDH);
Multiplexing structure".

[2] ETSI EN 300 166 (1993): "Transmission and Multiplexing (TM); Physical and electrical
characteristics of hierarchical digital interfaces for equipment using the 2 048 kbit/s - based
plesiochronous or synchronous digital hierarchies".

[3] ETSI EN 300 417-1-1: "Transmission and Multiplexing (TM); Generic requirements of transport
functionality of equipment; Part 1-1: Generic processes and performance”.

[4] ETSI EN 300 417-4-1: "Transmission and Multiplexing (TM); Generic requirements of transport
functionality of equipment; Part 4-1: Synchronous Digital Hierarchy (SDH) path layer functions”.

[5] ETSI EN 300 417-6-1: "Transmission and Multiplexing (TM); Generic requirements of transport
functionality of equipment; Part 6-1: Synchronization layer functions'.

[6] ETSI ETS 300 746: "Transmission and Multiplexing (TM); Synchronous Digital Hierarchy
(SDH); Network protection schemes; Automatic Protection Switch (APS) protocols and
operation”.

3 Definitions, abbreviations and symbols

3.1 Definitions

The functional definitions are described in EN 300 417-1-1 [3].

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

A Adaptation function
AcTI Accepted Trace Identifier
ADM Add-Drop Multiplexer
Al Adapted Information
AlS Alarm Indication Signal
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AP
APId
APS
AU
AUG
AU-n
BER
BIP
BIP-N
C

Cl

CK
CM
CP
CS

D
DCC
DEC
DEG
DEGTHR
EBC
ECC
ECC(x)
EDC
EDCV
EMF
EQ
ES
ES
ExTI
FB
FAS
FOP
FS
HO
HOVC
HP

ID

IF
INC
INV
LC
LO
LOA
LOF
LOP
LOS
LOvC
MC
MCF
MDT
mei
Ml
MO
MON
MP
MS
MS1
MS16
M
MSB
MSOH

12

Access Point

Access Point Identifier
Automatic Protection Switch
Administrative Unit
Administrative Unit Group
Administrative Unit, level n
Bit Error Ratio

Bit Interleaved Parity

Bit Interleaved Parity, width N
Connection function
Characteristic Information
ClockK

Connection Matrix
Connection Point

Clock Source

Data

Data Communications Channel
DECrement

DEGraded

DEGraded THReshold
Errored Block Count
Embedded Communications Channel

Embedded Communications Channel, layer x

Error Detection Code

Error Detection Code Violation
Equipment Management Function
EQuipment

Electrical Section

Errored Second

Expected Trace |dentifier
Far-end Block

Frame Alignment Signal
Failure Of Protocol

Frame Start signal

Higher Order

Higher Order Virtual Container
Higher order Path

IDentifier

In Frame state

INCrement

INValid

Link Connection

Lower Order

Loss Of Alignment; generic for LOF, LOM, LOP

Loss Of Frame

Loss Of Pointer

Loss Of Signal

Lower Order Virtual Container
Matrix Connection

M essage Communications Function
Mean Down Time

mai ntenance event information
Management I nformation
Managed Object

MONitored

Management Point

Multiplex Section

STM-1 Multiplex Section
STM-16 Multiplex Section
STM-4 Multiplex Section
Most Significant Bit

Multiplex Section OverHead

ETSI

ETSI EN 300 417-3-1 V1.2.1 (2001-10)



MSP
MSPG
N_B
NC
NC
NDF
NE
nF B
NMON
nN_B
NNI
NU
NUx
OAM
OOF
(O
0SI(x)
ow

P A
PC
PTT
PDH
PJE
PM
Pn
POH
PRC
PS
PSC
PTR
QOs
RDI
REI
RI
RP
RS
RS1
RS16
R34
RSOH
RxTI
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Multiplex Section Protection
Multiplex Section Protection Group
Near-end Block

Network Connection

Not Connected

New Data Flag

Network Element

Number of errored Far-end Blocks
Not MONitored

Number of errored Near--end Blocks
Network Node Interface

National Use (bits, bytes)

National Use, bit rate order x
Operation, Administration and Maintenance
Out Of Frame state

Optical Section

Open Systems Interconnection, layer x
Order Wire

Protection

Protection Adaptation

Protection Connection

Protection Trail Termination
Plesiochronous Digital Hierarchy
Pointer Justification Event
Performance Monitoring
Plesiochronous signal, level n

Path OverHead

Primary Reference Clock

Protection Switching

Protection Switch Count

PoinTeR

Quality Of Service

Remote Defect Indication

Remote Error Indication

Remote Information

Remote Point

Regenerator Section

STM-1 Regenerator Section

STM-16 Regenerator Section

STM-4 Regenerator Section
Regenerator Section OverHead
Received Trace Identifier

V C-4 path layer

Stand-Alone Synchronization Equipment
Synchronization Distribution layer, Signal Degrade
Synchronous Digital Hierarchy

SDH Equipment Clock

Signal Fail

Sink

Sub-Network Connection

Inherently monitored Sub-Network Connection protection
Non-intrusively monitored Sub-Network Connection protection
Sublayer monitored Sub-Network Connection protection
Source

Section OverHead

Shared Protection RING

Selected Reference

Server Signal Degrade

Server Signal Fail

Synchronization Status Message
Synchronization Supply Unit
Synchronous Transport Module
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STM-N
TCP
TI

TIM
™
TMN
TP
TPmode
TS
TSD
TSF
TT
TTI
TTs
TXTI
UNEQ
UNI
USR
VO
VC
VC-n
w
XDCC

3.3
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Synchronous Transport Module, level N
Termination Connection Point

Timing Information

Trace Identifier Mismatch
Transmission_Medium
Telecommunications Management Network
Timing Point

Termination Point mode

Time Slot

Trail Signal Degrade

Trail Signal Fall

Trail Termination function

Trail Trace Identifier

Trail Termination supervisory function
Transmitted Trace Identifier
UNEQUuIipped

User Network Interface

USeR channels

64 kbit/s contradirectional data layer
Virtual Container

Virtual Container, level-n

Working

eXtended DCC

ETSI EN 300 417-3-1 V1.2.1 (2001-10)

Symbols and Diagrammatic Conventions

The symbols and diagrammatic conventions are described in EN 300 417-1-1 [3].

3.4

Introduction

The atomic functions defining the regenerator and multiplex section layers are described below (clause 4 onwards).

4

DCC_Cl

|

VOx_CI POs_ClI MS1 _CI STM1_TI

J

RS]JDC% RSﬂ;VOx/N RSl/%OS—N/N RS]J‘MS],/

D1-D3

E1,F1 \/RS1_Al
RS

< RS1

RS1_Cl

STM-1 Regenerator Section Layer Functions

MS1_CI POs_CI VOx_ClI DCC_CI

1 ] { )

RSUMS1/ “\RSUPOsN/ \RS1/VOx/ \RS1/DCC

RS1_Al E1,F1 F1 D1-D3
RS

I

RS1_Cl

Figure 1: STM-1 Regenerator Section atomic functions
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The Cl at this point is an octet structured, 125 ps framed data stream with co-directional timing. It isthe entire STM-1
signal asdefined in EN 300 147 [1]. Figure 2 depicts only bytes handled in the RSL layer.

NOTE 1. Theunmarked bytes[2, 6], [3, 6], [3, 8], [3, 9] inrows 2,3 (figure 2) are reserved for future international
standardization. Currently, they are undefined.

NOTE 2:

NOTE 3:

The unmarked bytes[2, 2], [2, 3], [2, 5], [3, 2], [3, 3], [3, 5] inrows 2, 3 (figure 2) are reserved for media
specific usage (e.g. radio sections). In optical and electrical section applications they are undefined.

The bytes for National Use (NU) inrows 1,2 (figure 2) are reserved for operator specific usage. Their
processing is not within the province of the present document. If NU bytes[1, 8] and [1, 9] are unused,
care should be taken in selecting the binary content of the bytes which are excluded from the scrambling

process of the STM-N signal to ensure that long sequences of "1"s or "0"s do not occur.

1 2 3 4 5 6 7 8 9 10 270
11 A1 | A1 | A1 | A2 | A2 | A2 | JO [ NU | NU
2|1 B1 El F1 | NU [ NU
3| D1 D2 D3
4
5
6 MS1_CI
7
8
9
Figure 2: RS1_CI_D signal
RS1 Layer AP

The Al at this point is octet structured and 125 ps framed with co-directional timing and represents the combination of
adapted information from the MS1 layer (2 403 bytes per frame), the management communication DCC layer (3 bytes
per frame if supported), the OW layer (1 byte per frame if supported) and the user channel F1 (1 byte per frame if
supported). The location of these four componentsin the frame is defined in EN 300 147 [1] and depicted in figure 3.

NOTE 4: BytesE1, F1 and D1-D3 will be undefined when the adaptation functions sourcing these bytes are not
present in the network element.

1 2 3 4 5 6 7 8 9 10 270

1 NU [ NU

2 E1l F1 | NU | NU

3| D1 D2 D3

4

5

6 MS1_Cl

7

8

9

Figure 3: RS1_AIl_D signal

4.1 STM-1 Regenerator Section Connection functions
For further study.
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4.2 STM-1 Regenerator Section Trail Termination functions

4.2.1 STM-1 Regenerator Section Trail Termination Source RS1 _TT_So
Symbol:

RS1_Al

RS1
RS1 TT_So_MI

RS1_Cl

Figure 4. RS1_TT_So symbol

I nterfaces:
Table 1: RS1_TT_So input and output signals
Input(s) Output(s)
RS1_AID RS1_CI_ D
RS1_AI_CK RS1 _CI_CK
RS1_AI_FS
RS1 TT So MI TxTI
Processes:

The function builds the STM-1 signal by adding the frame alignment information, bytes A1A2, the STM Section Trace
Identifier (STI1) byte JO, computing the parity and inserting the B1 byte.

JO: In this byte the function shall insert the Transmitted Trail Trace Identifier TXTI. Itsformat is described in
EN 300 417-1-1 3], clause 7.1.

B1: The function shall calculate a Bit Interleaved Parity 8 (BIP-8) code using even parity. The BIP-8 shall be calculated
over al bits of the previous STM-1 frame after scrambling and is placed in byte position B1 of the current STM-1 frame
before scrambling (figure 5).

A1A2: The function shall insert the STM-1 frame alignment signal AIA1A1A2A2A2 into the regenerator section
overhead as defined in EN 300 147 [1].

Scrambler: This function provides scrambling of the RS1_Cl. The operation of the scrambler shall be functionally
identical to that of aframe synchronous scrambler of sequence length 127 operating at the line rate. The generating
polynomial shall be 1 + X8 + X7. The scrambler shall be reset to "1111 1111" on the most significant bit (MSB) of the
byte [1, 10] following the last byte of the STM-1 SOH in the first row. This bit and all subsequent bits to be scrambled
shall be modulo 2 added to the output of the X7 position of the scrambler. The scrambler shall run continuously
throughout the remaining STM-1 frame.
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RSTRACEID _  _ _
Jo| INSERTION <%1 x

FAS INSERTION

‘ Al
‘ A2

BIP-8
g1 | COMPUTATION

SCRAMBLER

RS_ClI

Figure 5: Some processes within RS1_TT_So

Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Performance Monitoring: None.

4.2.2 STM-1 Regenerator Section Trail Termination Sink RS1 _TT_Sk
Symbol:

RS1_Al

RS1
RS1_TT_Sk_MI

RS1_CI

Figure 6: RS1_TT_Sk symbol
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Interfaces:
Table 2: RS1_TT_Sk input and output signals
Input(s) Output(s)
RS1_CID RS1_AID
RS1_CI_CK RS1_AI_CK
RS1_CI_FS RS1_Al_FS
RS1_CI_SSF RS1_Al_TSF
RS1 _TT_Sk_MI_EXTI RS1 _TT_Sk_MI_AcTI
RS1 _TT_Sk_MI_TPmode RS1 TT_Sk_MI_cTIM
RS1_TT_Sk_MI_TIMdis RS1_TT_Sk_MI_pN_EBC
RS1_TT_Sk_MI_ExTlmode RS1_TT_Sk_MI_pN_DS
RS1 TT Sk Ml 1second
Processes:

This function monitors the STM-1 signal for RS errors, and recovers the RS trail termination status. It extracts the
payload independent overhead bytes (JO, B1) from the RS1 layer Characteristic Information.

Descrambling: The function shall descramble the incoming STM-1 signal. The operation of the descrambler shall be
functionally identical to that of ascrambler inRS1_TT_So.

B1: Even bit parity is computed for each bit n of every byte of the preceding scrambled STM-1 frame and compared
with bit n of B1 recovered from the current frame (n = 1 to 8 inclusive) (figure 6a). A difference between the computed
and recovered B1 values istaken as evidence of one or more errors (nN_B) in the computation block.

JO: The Received Trail Trace Identifier RxTI shall be recovered from the JO byte and shall be made available as AcTI
for network management purposes. The application and acceptance and mismatch detection process shall be performed
as specified in EN 300 417-1-1 [3], clauses 7.1 and 8.2.1.3.

RS1_Al
(“*“*/T"“"‘*“*“"‘ﬁ

JO| PROCESS ExTI
TIMdis

AcTI
RS TRACE ID dTIM

ExTImode

‘ COMPARISON ——> BIP-8
‘ B1 violations
‘ DESCRAMBLER
‘ BIP-8 ‘
‘ COMPUTATION
R
RS1_ClI

Figure 6a: Some processes within RS1_TT_Sk
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Defects:
The function shall detect for dTIM defect according the specification in EN 300 417-1-1 [3], clause 8.2.1.
Consequent Actions:

aAlS - Cl_SSF or dTIM.

al Sk . Cl_SSF or dTIM.

On declaration of aAlS the function shall output an all-ONEs (AIS) signal within 250 ps; on clearing of aAl S the
function shall output normal data within 250 ps.

NOTE 1. Theterm"Cl_SSF" has been added to the conditions for aAlS while the descrambler function has been
moved from the e.g. OS1I/RS1_A_Sk to this function. Consequently, an all-ONEs (AlS) pattern inserted
in the mentioned adaptation function would be descrambled in this function. A "refreshment” of all-ONEs
isrequired.

NOTE 2: Theinsertion of AlS - especially due to detection of dTIM - will cause the RS-DCC channel to be
"squelched"” too, so that control of the NE viathis channel islost. If control is viathis channel only, there
isarisk of adead-lock situation if dTIM is caused by a misprovisioning of EXTI.

Defect Correlations:
cTIM - MON and dTIM.
Performance Monitoring:

For further study.

4.3 STM-1 Regenerator Section Adaptation functions

4.3.1 STM-1 Regenerator Section to Multiplex Section Adaptation Source
RS1/MS1 A _So

Symbol:
MS1 ClI
RS1/MS1
RS1_Al
Figure 7: RS1/MS1_A_So symbol
Interfaces:

Table 3: RS1/MS1_A_So input and output signals

Input(s) Output(s)
MS1_CI_D RS1 Al D
MS1_CI_CK RS1_Al_CK
MS1_CI_FS RS1_Al_FS
MS1 Cl _SSF
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Processes.

The function multiplexesthe MS1_CI data (2 403 bytes / frame) into the STM-1 byte locations defined in
EN 300 147 [1] and depicted in figure 3.

NOTE 1. There might be cases in which the network element knows that the timing reference for a particular
STM-1 interface can not be maintained within £4,6 ppm. For such cases MS-AIS can be generated. This
is network element specific and outside the scope of the present document.

Defects: None.
Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output all ONEs signal within 250 ps; on clearing of aAlS the function shall
output normal data within 250 us. The frequency of the all ONEs signal shall be within 155 520 kHz £ 20 ppm.

NOTE 2: If Cl_SSF is not connected (when RSL/MS1_A_Soisconnected to aMS1 TT_S0), SSF is assumed to be

false.
Defect Correlations: None.
Perfor mance M onitoring: None.

4.3.2 STM-1 Regenerator Section to Multiplex Section Adaptation Sink
RS1/MS1 A Sk

Symbol:
MS1 ClI
RS1/MS1
RS1 Al
Figure 8: RS1/MS1_A_Sk symbol
I nterfaces:
Table 4: RS1/MS1_A_Sk input and output signals
Input(s) Output(s)
RS1_Al D MS1_CI_D
RS1_Al_CK MS1_CI_CK
RS1_Al_FS MS1_CI_FS
RS1 Al TSF MS1 CI_SSF
Processes:

The function separates MS1_CI datafrom RS1_Al as depicted in figure 3.
Defects: None.
Consequent Actions:

aSSF « Al TSF

Defect Correlations: None.

ETSI



21 ETSI EN 300 417-3-1 V1.2.1 (2001-10)

Perfor mance M onitoring: None.

4.3.3 STM-1 Regenerator Section to DCC Adaptation Source
RS1/DCC_A_So

Symbol:
DCC _CI. D DCC_CI _CK
RS1/DCC /<—— STM-1_TI
RS1 Al
Figure 9: RS1/DCC_A_So symbol
Interfaces:
Table 5: RS1/DCC_A_So input and output sighals
Input(s) Output(s)

DCC_CI_D RS1_AID

STM1_TI_CK DCC_Cl_CK

STM1 Tl FS
Processes:

The function multiplexes the DCC Cl data (192 kbit/s) into the byte locations D1, D2 and D3 as defined in
EN 300 147 [1] and depicted in figure 3.

NOTE: DCC transmission can be "disabled” when the matrix connection in the connected DCC_C functionis

removed.
Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Performance Monitoring: None.
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4.3.4  STM-1 Regenerator Section to DCC Adaptation Sink
RS1/DCC_A_Sk

Symbol:
DCC_CI
RS1/DCC
RS1_Al
Figure 10: RS1/DCC_A_Sk symbol
Interfaces:
Table 6: RS1/DCC_A_Sk input and output signals
Input(s) Output(s)
RS1_AID DCC_CI_D
RS1_Al_CK DCC_Cl_CK
RS1_Al_FS DCC_CI_SSF
RS1 Al TSF
Processes:

The function separates DCC data from RS Overhead as defined in EN 300 147 [1] and depicted in figure 3.

NOTE: DCC processing can be "disabled" when the matrix connection in the connected DCC_C functionis
removed.

Defects: None.
Consequent Actions:

aSSF ~  ALTSF
Defect Correlations: None.

Perfor mance M onitoring: None.

4.3.5 STM-1 Regenerator Section to POs Adaptation Source
RS1/POs_A So/N

Symbol:

POs_ClI
N=E1,F1

RS1/POs-N /<— STM-1_TI

i

RS1_Al

Figure 11: RS1/P0Os_A_So symbol
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I nterfaces:
Table 7: RS1/POs_A_So input and output signals
Input(s) Output(s)
POs_CI_D RS1_Al D
POs_CI_CK
POs_CI_FS
STM1_TI_CK
STM1_TI_FS
Processes:

This function provides the multiplexing of a 64 kbit/s orderwire or user channel information stream into the RS1_Al
using dip buffering. It takes POs_Cl, a 64 kbit/s signal as defined in EN 300 166 [2] , as an octet structured bit-stream
with a synchronous bit rate of 64 kbit/s, present at itsinput and insertsit into the RSOH byte E1 or F1 as defined in
EN 300 147 [1] and depicted in figure 3.

NOTE: Any frequency deviation between the 64 kbit/s signal and the associated STM-1 signal leads to octet slips.

Frequency justification and bitrate adaptation: The function shall provide an elastic store (slip buffer) process. The data
signal shall be written into the store under control of the associated input clock. The data shall be read out of the store
under control of the STM-1 clock, frame position (STM1_TI), and justification decisions.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification (dlip) action, the reading of one 64 kbit/s octet (8 bits) shall be cancelled once. Upon a negative justification
(dip) action, the same 64 kbit/s octet (8 bits) shall be read out a second time.

The elastic store (slip buffer) shall accommodate at least 18 s of wander without introducing errors.

64 kbit/s timeslot: The adaptation source function has access to a specific 64 kbit/s channel of the RS access point. The
specific 64 kbit/s channel is defined by the parameter N (N = E1, F1).

Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Performance Monitoring: None.

4.3.6 STM-1 Regenerator Section to POs Adaptation Sink
RS1/POs A Sk/N

Symbol:

POs_Cl

N=E1,F1

RS1/P0s-N

RS1_Al

Figure 12: RS1/P0Os_A_Sk symbol
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I nterfaces:
Table 8: RS1/POs_A_Sk input and output signals
Input(s) Output(s)
RS1_Al D POs_CI_D
RS1_Al_CK POs_CI_CK
RS1_Al_FS POs_CI_FS
RS1 Al TSF POs_CI_SSF
Processes:

The function separates POs data from RS Overhead byte E1 or F1 as defined in EN 300 147 [1] and depicted in figure 3.

Data latching and smoothing process. The function shall provide a data latching and smoothing function. Each 8-bit
octet received shall be written and latched into a data store under the control of the STM-1 signal clock. The eight data
bits shall then be read out of the store using a nominal 64 kHz clock which may be derived directly from the incoming
STM-1 signal clock (e.g. 155 520 kHz divided by a factor of 2 430).

64 kbit/s timeslot: The adaptation sink function has access to a specific 64 kbit/s of the RS access point. The specific
64 kbit/sis defined by the parameter N (N = E1, F1).

Defects: None.
Consequent Actions:

aSSF ~  ALTSF

aAlS - Al_TSF.

On declaration of aAlS the function shall output an all-ONEs (AIS) signal - complying with the frequency limits for this
signal (abit rate in range 64 kbit/s + 100 ppm) - within 1 ms; on clearing of aAlS the function shall output normal data
within 1 ms.

Defect Correlations: None.

Perfor mance M onitoring: None.

4.3.7 STM-1 Regenerator Section toVOx Adaptation Source
RS1/VOx_A_So

Symbol:

VOx_CI_D VOx_CI_CK

T

RS1/VOx /< STM-1_TI

i

RS1_Al

Figure 13: RS1/VOx_A_So symbol
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Interfaces:
Table 9: RS1/VOx_A_So input and output signals
Input(s) Output(s)
VOx_CI_D RS1_Al D
STM1_TI_CK VOx_CI_CK
STM1 Tl FS
Processes: None.

This function shall multiplex the VOx_CI data (64 kbit/s) into the byte location F1 as defined in EN 300 147 [1] and

depicted in figure 3.
Defects:

Consequent Actions:
Defect Correlations:

Perfor mance M onitoring:

None.
None.
None.

None.

VOx_Cl

RS1/VOx

RS1_Al

STM-1 Regenerator Section to VOx Adaptation Sink RS1/VOx_A_Sk

Figure 14: RS1/VOx_A_Sk symbol

Table 10: RS1/VOx_A_Sk input and output signhals

Input(s)

Output(s)

VOx_CI_D
VOx_CI_CK
VOx_CI_SSF

4.3.8

Symbol:

Interfaces:
RS1 Al D
RS1_Al_CK
RS1_Al_FS
RS1 Al TSF

Processes.

This function separates user channel datafrom RS Overhead (byte F1) as defined in EN 300 147 [1] and depicted in

figure 3.
Defects:
Consequent Actions:
aSSF ~ Al TSk

aAlS  «  ALTSF.

None.
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On declaration of aAlS the function shall output an all-ONEs (AIS) signal within 1 ms; on clearing of aAl S the function
shall output normal datawithin 1 ms.

Defect Correlations: None.
Perfor mance M onitoring: None.
5 STM-1 Multiplex Section Layer Functions
SD_Cl
\MS1-LC/

DCC_ClI SD_Cl POs_ClI sS4 CI STML_TI S4_Cl POs_ClI SD Cl  DCC_CI

WS1/DCG MSl/SD,< MS1/P0s MSl/S4,é MS1/s4/ \ MS1/POs/ \MS1/SD/ "MS1/DCQ
N — \ N \ 4\ 4\ 4\ 4\
\ \ |
D4-D12 S1[5-8] E2 Rl RDI E2 S1[5-8] D4-D12
MS RI_REI MS
é - - =
MS1_Cl MS1_Cl

Figure 15: STM-1 Multiplex Section atomic functions

MS1 Layer CP

The Cl at this point is octet structured and 125 ps framed with co-directional timing. Itsformat is characterized asthe
MS1_Al with an additional MS Trail Termination overhead in the three B2 bytes, byte M1, and bits 6-8 of the K2 byte
in the frame locations defined in EN 300 147 [1] and depicted in figure 16.

NOTE 1. The unmarked bytesinrowsb5, 6, 7, 8 and 9 (see figure 16) are reserved for future international
standardization. Currently, they are undefined.

NOTE 2: The bytesfor National Use (NU) inrow 9 (see figure 16) are reserved for operator specific usage. Their
processing is not within the province of the present document.

1 2 3 4 5 6 7 8 9 10 270
1
2
3
41 HL | "Yy" ["Y" | H2 [ "1" | "1" | H3 | H3 | H3
5 B2 | B2 | B2 | K1 K2 AU4 payload capacity
6| D4 D5 D6 (261 x 9 bytes)
7| D7 D8 D9
8| D10 D11 D12
9| s1 M1 | E2 | NU | NU

Figure 16: MS1_CI_D
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MSL1 Layer AP

The Al at this point is octet structured and 125 ps framed with co-directional timing. It represents the combination of
information adapted from the VC-4 layer (150 336 kbit/s), the management communications DCC layer (576 kbit/s),
the OW layer (64 kbit/sif supported), the AU-4 pointer (3 bytes per frame), the APS signalling channel (13 or 16 bits
per frame if supported, see note 3), and the Synchronization Status Message (SSM) channel (4 bits per frame if
supported). The location of these five componentsin the frame is defined in EN 300 147 [1] and depicted in figure 17.

NOTE 3:

13 bits APS channel for the case of linear MS protection. 16 bits APS channel for the case of MS
SPRING protection

NOTE 4: Bytes E2 and D4-D12 will be undefined when the adaptation functions sourcing these bytes are not
present in the network element.
1 2 3 4 5 6 7 8 9 10 270
1
2
3
41 HL | "Yy" ["Y" | H2 [ "1" | "1" | H3 | H3 | H3 |H3+| H3+ | H3 +
1 1 1
5 K1 K2 AU4 payload capacity
6| D4 D5 D6 (261 x 9 bytes)
7| D7 D8 D9
8| D10 D11 D12
9| sS1 E2 | NU | NU
Figure 17: MS1_Al_D
NOTE 5: The allocation of definitions and associated processing of unused MS OH bytes might change due to their

future application.

Figure 18 shows the MStrail protection specific sublayer atomic functions (MSL/MS1P_A, MS1P_C, MS1P_TT)
within the MS1 layer. Note that the DCC (D4-D12), OW (E2), and SSM (S1[5-8]) signals can be accessible before
(unprotected) and after (protected) the MS1P_C function. The choice is outside the scope of the present document.

NOTE 6:

Equipment may provide M S protection and bi-directional services such as DCC and OW inthe MS layer.
Where alink uses this provision both ends of the link shall be configured to operate these servicesin the
same mode (i.e. either protected or unprotected).

POs_CISTM1_TI pcc_cl SD_CI S4_Cl S4_Cl Sb_Cl P0s_CI bec_cl
MS1/P0s \WMS1/DCZ \MS1/SD/ \ MS1/S4 § MS1/54 MS1/SD/ \ MS1/P0s/ “MS1/DCG
[ | [ |
| | | MS1_Al MS1_Al 1
E2 D4-D12  S1[5-8] S1[5-8]
%7
MS1P_CI MS1P_CI

sp_cl DCC_CI POs_Cl POs_ClI DCC_CI SD_Cl
$ MS1P_CI MS1P_Cl ¢

MS1/SD, \M81/ch7N MS1/P0s NW|51/|\/|51VN \MS1/MS1P’ \ MS1/P0s/ MS1/DCG \MS1/SD

| ] I
| ! ! MS1_Al MSL_Al

S1[5-8] D4-D12 E2 R RI RDI o E2 D4-D12  S1[5-8]
MS RI_REI MS1
MS1_Cl Ms1_cl

Figure 18: STM-1 Multiplex Section Linear Trail Protection Functions
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The Cl at this point is octet structured and 125 ps framed with co-directional timing. Its format is equivalent to the
MS1 Al and depicted in figure 19.

NOTE 7: Bytes S1, E2 and D4-D12 will be undefined when the adaptation functions sourcing these bytes are not
present in the network element or are unprotected (see above).

1 2 3 4 5 6 7 8 9 10 270
1
2
3
40 HL ["y" ["y" [ H2 |"1" [ "1" [ H3 | H3 | H3
5 K1 K2* AU4 payload capacity
6| D4 D5 D6 (261 x 9 bytes)
7| D7 D8 D9
8 (D10 D11 D12
9| S1 E2 | NU | NU

Figure 19: MS1P_CI_D

NOTE 8: K2* represents bits 1to 5 of K2.

5.1

5.2

5.2.1
Symbol:

Interfaces:

STM-1 Multiplex Section Connection functions

For further study.

STM-1 Multiplex Section Trail Termination functions

MS1_Al

MS1_Cl

STM-1 Multiplex Section Trail Termination Source MS1 TT_So

MS1_RI

Figure 20: MS1_TT_So symbol

Table 11: MS1_TT_So input and output signals

Input(s)

Output(s)

MS1_Al_D
MS1_Al_CK
MS1_Al_FS
MS1_RI_REI
MS1 RI_RDI

MS1_CI_D
MS1_CI_CK
MS1_CI_FS
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Processes:
This function adds error monitoring capabilities and remote maintenance information signalsto the MS1_Al.

M 1: The function shall within 1 msinsert the value of MS1_RI_REI into the REI (Remote Error Indication) - to convey
the count of interleaved bit blocks that have been detected in error by the BIP-24 processin the companion
MSL TT_Sk - inthe range of "0000 0000" (0) to "0001 1000" (24).

K 2[6-8]: These bits represents the defect status of the associated MS1_TT_Sk. The RDI indication shall be set to "110"
on activation of MS1_RI_RDI within 1 ms, determined by the associated MS1_TT_Sk function, and set to 000" within
1 msontheclearing of MS1_RI_RDI.

B2: The function shall calculate a Bit Interleaved Parity 24 (BIP-24) code using even parity. The BIP-24 shal be
calculated over dl bits, except those in the RSOH bytes, of the previous STM-1 frame and placed in three B2 bytes of
the current STM-1 frame.

NOTE: The BIP-24 procedure is described in EN 300 147 [1].

Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Perfor mance Monitoring: None.

5.2.2 STM-1 Multiplex Section Trail Termination Sink MS1_TT_Sk
Symbol:

MS1_Al

MS1
MS1_TT_Sk_MI MS1_RI

T

MS1_Cl

Figure 21: MS1_TT_Sk symbol
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Interfaces:
Table 12: MS1_TT_Sk input and output signals
Input(s) Output(s)
MS1_CI_D MS1_Al D
MS1_CI_CK MS1_Al_CK
MS1_CI_FS MS1_Al_FS
MS1_CI_SSF MS1_Al_TSF
MS1 TT_Sk _MI_DEGTHR MS1_Al_TSD
MS1_TT_Sk_MI_DEGM MS1_TT_Sk_MI_cAIS
MS1 TT_Sk MI_1second MS1 TT_Sk MI_cDEG
MS1_TT_Sk_MI_TPmode MS1_TT_Sk_MI_cRDI
MS1_TT_Sk_MI_SSF_Reported MS1_TT_Sk_MI_cSSF
MS1_TT_Sk_MI_AIS_Reported MS1_TT_Sk_MI_pN_EBC
MS1_TT_Sk_MI_RDI_Reported MS1_TT_Sk_MI_pF_EBC
MS1_TT_Sk_MI_M1_lIgnored MS1_TT_Sk_MI_pN_DS
MS1_TT_Sk_MI_pF_DS
MS1_RI_REI
MS1 Rl RDI
Processes:

This function monitors error performance of associated MS1 including the far end receiver.

B2: The BIP-24 shall be calculated over al bits, except of those in the RSOH bytes, of the previous STM-1 frame and
compared with the three error monitoring bytes B2 recovered from the MSOH of the current STM-1 frame. A
difference between the computed and recovered B2 values is taken as evidence of one or more errors (nN_B) in the
computation block.

NOTE 1. There are 24 blocks consisting of 801 bitsand a BIP-1 as EDC per STM-1 frame in the MS1 layer.

M 1: The REI information carried in these bits shall be extracted to enable single ended maintenance of a bi-directional
trail (section). The REI (nF_B) is used to monitor the error performance of the other direction of transmission. The
application processis described in EN 300 417-1-1 [3], clause 7.4.2 (REI). If M1_ignored istrue, nF_B shall be forced
to"0"; if M1_ignored isfalse, nF_B shall equal the valuein REI.

NOTE 2: M1 ignored isaparameter provisioned by the operator to indicate the support of the M1 byte in the
incoming STM-1 signal. For the case M1 is supported, M1 _ignored should be set to false, otherwise
M1 _ignored should be set to true.

The function shall interpret the value of the byte (for interworking with old equipment generating a 7 bit code) as shown
in table 13.

Table 13: STM-1 M1 interpretation

M1[2-8] code, bits code interpretation [#BIP
234 5678 violations], (nF_B)
000 0000 0
000 0001 1
000 0010 2
000 0011 3
001 1000 24
001 1001 0
001 1010 0
1111111 0
NOTE:  Bit1 of byte M1 is ignored.

NOTE 3: In case of interworking with old equipment not supporting MS-REI, the information extracted from M1 is
not relevant.
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K2[6-8] - RDI: The RDI information carried in these bits shall be extracted to enable single ended maintenance of a bi-
directional trail (section). The RDI provides information as to the status of the remote receiver. A "110" indicates a
Remote Defect Indication state, while other patterns indicate the normal state. The application process is described in
EN 300 417-1-1 [3], clauses 7.4.11 and 8.2.

K2[6-8] - AlS: The MS-AlSinformation carried in these bits shall be extracted.
Defects:
The function shall detect for dDEG and dRDI defects according the specification in EN 300 417-1-1 [3], clause 8.2.1.

dAIS. If at least x consecutive frames contain the "111" pattern in bits 6, 7 and 8 of the K2 byte a dAIS defect shall be
detected. dAIS shall be cleared if in at least x consecutive frames any pattern other then the 111" is detected in bits 6, 7
and 8 of byte K2. Thex isinrange 3to 5.

Consequent Actions:
aAlS - dAlS.
aRDI - dAlS.
aREl - #EDCV.
arSF - dAlS.
arsb - dDEG.

On declaration of aAlS the function shall output an all-ONEs signal within 250 ps; on clearing of aAlS the function
shall output normal data within 250 ps.

Defect Correlations:
CAIS - MON and dAIS and (not CI_SSF) and AlS_Reported.
cDEG - MON and dDEG.
cRDI - MON and dRDI and RDI_Reported.
CSSF - MON and dAIS and SSF_Reported.
Perfor mance monitoring:
The performance monitoring process shall be performed as specified in EN 300 417-1-1 [3], clause 8.2.4 through 8.2.7.
pN_ DS « al SF or dEQ.
pF DS ~  dRDI.
pN_EBC —  =nN_B.

pF EBC ~ 3InFB.
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5.3 STM-1 Multiplex Section Adaptation functions

5.3.1 STM-1 Multiplex Section to S4 Layer Adaptation Source

MS1/S4_A So
Symbol:
sS4 Cl
MS1/S4 A_So M« -\ MS1/S4 /< STML_TI
MS1_Al
Figure 22: MS1/S4_A_So symbol
Interfaces:
Table 14: MS1/S4_A_So input and output sighals
Input(s) Output(s)
S4 CILD MS1_Al D
S4 Cl_CK MS1_Al_CK
S4 CIFS MS1_Al_FS
S4 Cl_SSF
STM1_TI_CK MS1/S4_A_So_MI_pPJE+
STM1 Tl _FS MS1/S4 A _So Ml _pPJE-
Processes:

This function provides frequency justification and bitrate adaptation for aVVC-4 signal, represented by a nominally
(261 x 9 x 64) = 150 336 khit/s information stream and the related frame phase with a frequency accuracy
within £4,6 ppm, to be multiplexed into a STM-1 signal.

NOTE 1. Degraded performance may be observed when interworking with SONET equipment having a+20 ppm
network element clock source.

The frame phase of the VC-4 is coded in the related AU-4 pointer. Frequency justification, if required, is performed by
pointer adjustments. The accuracy of this coding process is specified below. See EN 300 417-4-1 [4], annex A.

Frequency justification and bitrate adaptation: The function shall provide for an elastic store (buffer) process. The data
and frame start signals shall be written into the buffer under control of the associated input clock. The data and frame
start signals shall be read out of the buffer under control of the STM-1 clock, frame position, and justification decision.

The justification decisions determine the phase error introduced by the MS1/S4_A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the AU-4 pointer actions. An exampleisgivenin
EN 300 417-4-1 [4], clause A.2.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification action, the reading of 24 data bits shall be cancelled once and no data written at the three positions H3 + 1.
Upon a negative justification action, an extra 24 data bits shall be read out once into the three positions H3.

NOTE 2: A requirement for maximum introduced phase error cannot be defined until a reference path is defined
from which the requirements for network elements can be deduced. Such a requirement would also limit
excessive phase error caused by pointer processors under fixed frequency offset conditions.
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CLFS
CISSF CI.D CICK
I N k
! |
! |
! |
! |
| |
|
| WR |
| Elastic Justification | |
‘ Store RD Control |
1 & ‘
| \ . !
| Pointer !
| Generator !

STML Tl CK |~ MI_pPJE-
|

STML_TI_FS | = MI_pPJE+

|
! |
| |
|
| H1H2 |
| |
! |
| all-ONEs !
|
! — (AIS) insert i
! |
A Vb |
ALD Al_CK

Al_FS
Figure 23: Main processes within MS1/S4_A_So

Buffer size: For further study.

Behaviour at recovery from defect condition: The incoming frequency ($4_Cl_CK) of a passing through VC-4 may
exceed its limits during a STM 1dL OS condition. As a consequence, the buffer (elastic store) fill is not reliable any
more. Due to al-ONEs (AlS) insertion after the pointer generator this reliability is not important for the operation of the
network element. However, it shall be prevented to generate excessive pointer adjustments when recovering from the
defect condition.

NOTE 3: The definition of excessive pointer adjustmentsis for further study.

The AU-4 pointer is carried in 2 bytes of payload specific OH (H1, H2) in each STM-1 frame. The AU-4 pointer is
aligned in the STM-1 payload in fixed position relative to the STM-1 frame. The AU-4 pointer points to the begin of the
V C-4 frame within the STM-1. The format of the AU-4 pointer and its location in the frame are defined in

EN 300 147 [1].

H1H?2 - Pointer generation: The function shall generate the AU-4 pointer asis described in EN 300 417-1-1 [3],
annex A: Pointer Generation. It shall insert the pointer in the H1 [4, 1], H2 [4, 4] positions with the SSfield set to 10 to
indicate AU-4.

YY1*1* - Fixed stuff insertion: The function shall insert fixed stuff codes Y = 1001ss11 in bytes[4, 2], [4, 3] and code
"1" =11111111 in bytes[4, 5], [4, 6]. Bits ss are undefined.

Defects: None.
Consequent Actions.
aAlS - Cl_SSF.

On declaration of aAlS the function shall output an all-ONEs signal within 250 ps; on clearing of aAlS the function
shall output normal data within 250 ps.

NOTE 4: If Cl_SSF is not connected (when MS1/S4 A _Soisconnectedtoa$S4 TT_So), Cl_SSF is assumed to be
false.

Defect Correlations: None.
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Perfor mance M onitoring:

Every second the number of generated pointer increments within that second shall be counted as the pPJE+. Every
second the number of generated pointer decrements within that second shall be counted as the pPJE-.

NOTE 5: Thisisapplicable for a passing through VC-4 only. A locally generated VC-4 may have afixed frame
phase; pointer justifications will not occur.

5.3.2 STM-1 Multiplex Section to S4 Layer Adaptation Sink MS1/S4 A Sk
Symbol:

sS4 _Cl

MS1/S4_A_Sk_Ml<————>\  MS1/S4

MS1_Al

Figure 24: MS1/S4_A_Sk symbol

Interfaces:
Table 15: MS1/S4_A_Sk input and output signals
Input(s) Output(s)
MS1_AI_D S4 CILD
MS1_Al_CK S4 Cl_CK
MS1_Al_FS S4 CILFS
MS1_Al_TSF S4 _Cl_SSF
MS1/S4_A_Sk_MI_AIS_Reported MS1/S4_A_Sk_MI_cAIS
MS1/S4 A Sk Ml _cLOP
Processes:

This function recovers the V C-4 data with frame phase information from the STM-1 as defined in EN 300 147 [1].

H1H2 - AU-4 pointer interpretation: An AU-4 pointer consists of 2 bytes, [4, 1] and [4, 4]. The function shall perform
AU-4 pointer interpretation according to annex B of EN 300 417-1-1 [3] to recover the V C-4 frame phase within the
STM-1. The process shall maintain its current phase on detection of an invalid pointer and searchesin parallel for anew
phase.

YY1*1*: The bytes[4, 2], [4, 3], [4, 5], [4, 6] contain fixed stuff, of a specified value, ignored by the AU-4 pointer
interpreter.

Defects:

dAIS The dAIS defect shall be detected if the pointer interpreter isin the AlS_state (see EN 300 417-1-1 [3], annex B).
The dAIS defect shall be cleared if the pointer interpreter isnot in the AIS_state.

dLOP: The dLOP defect shall be detected if the pointer interpreter isin the LOP_state (see EN 300 417-1-1 [3],
annex B). The dLOP defect shall be cleared if the pointer interpreter is not in the LOP_state.

Consequent Actions:
aAlS - dAISor dLOP.
aSSF - dAlS or dLOP.

On declaration of aAlS the function shall output an all-ONEs (AlS) signal within 250 us; on clearing of aAlS the
function shall output the recovered data within 250 ps.
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Defect Correlations:
CAIS - dAlIS and (not Al_TSF) and AIS_Reported.
cLOP - dLOP.

Perfor mance M onitors: None.

5.3.3 STM-1 Multiplex Section to DCC Adaptation Source
MS1/DCC_A So

Symbol:
DCC_CI_DDCC_Cl_CK
MS1/DCC /<—— STM-1_TI
MS1_Al
Figure 25: MS1/DCC_A_So symbol
Interfaces:
Table 16: MS1/DCC_A_So input and output signals
Input(s) Output(s)
DCC_CI_D MS1 Al D
STM1_TI_CK DCC_CI_CK
STM1 Tl FS
Processes:

The function multiplexes the DCC CI data (576 kbit/s) into the byte locations D4 to D12 as defined in EN 300 147 [1]
and depicted in figure 17.

NOTE: DCC transmission can be "disabled" when the matrix connection in the connected DCC_C functionis

removed.
Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Perfor mance M onitoring: None.
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5.3.4 STM-1 Multiplex Section to DCC Adaptation Sink MS1/DCC_A Sk
Symbol:

DCC_ClI

T

MS1/DCC

MS1_Al

Figure 26: MS1/DCC_A_Sk symbol

Interfaces:
Table 17: MS1/DCC_A_Sk input and output signals
Input(s) Output(s)
MS1_Al_D DCC_CI_D
MS1_Al_CK DCC_CI_CK
MS1_Al_FS DCC_CI_SSF
MS1 Al TSF
Processes:

The function separates DCC data from M S Overhead as defined in EN 300 147 [1] and depicted in figure 17.

NOTE: DCC processing can be "disabled" when the matrix connection in the connected DCC_C functionis
removed.

Defects: None.
Consequent Actions:

aSSF ~  ALTSF
Defect Correlations: None.

Perfor mance M onitoring: None.

5.3.5  STM-1 Multiplex Section to POs Adaptation Source MS1/POs_A So
Symbol:

POs_ClI

MS1/POs /<—— STML_TI

MS1_Al

Figure 27: MS1/P0Os_A_So symbol
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I nterfaces:
Table 18: MS1/POs_A_So input and output signals
Input(s) Output(s)
POs_CI_D MS1_Al D
POs_CI_CK
POs_CI_FS
STM1_TI_CK
STM1_TI_FS
Processes:

This function provides the multiplexing of a 64 kbit/s orderwire information stream into the MS1_Al using slip
buffering. It takes POs_ClI, defined in EN 300 166 [2] as an octet structured bit-stream with a synchronous bit rate of
64 kbit/s, present at itsinput and insertsit into the MSOH byte E2 as defined in EN 300 147 [1] and depicted in
figure 17.

NOTE: Any frequency deviation between the 64 kbit/s signal and the associated STM-1 signal leads to octet slips.

Frequency justification and bitrate adaptation: The function shall provide for an elastic store (dlip buffer) process. The
data signal shall be written into the store under control of the associated input clock. The data shall be read out of the
store under control of the STM-1 clock, frame position and justification decisions.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification (dlip) action, the reading of one 64 kbit/s octet (8 bits) shall be cancelled once. Upon a negative justification
(dip) action, the same 64 kbit/s octet (8 bits) shall be read out a second time.

Buffer size: The elastic store (dip buffer) shall accommodate at least 18 us of wander without introducing errors.

Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Performance Monitoring: None.

5.3.6 STM-1 Multiplex Section to POs Adaptation Sink MS1/POs_A_ Sk
Symbol:

POs_Cl

MS1/P0Os

MS1_Al

Figure 28: MS1/P0Os_A_Sk symbol
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I nterfaces:
Table 19: MS1/POs_A_Sk input and output signals
Input(s) Output(s)
MS1_Al D POs_CI_D
MS1_Al_CK POs_CI_CK
MS1_Al_FS POs_CI_FS
MS1 Al TSF POs_CI_SSF
Processes:

The function separates POs data from MS Overhead byte E2 as defined in EN 300 147 [1] and depicted in figure 17.

Data latching and smoothing process. The function shall provide a data latching and smoothing function. Each 8-bit
octet received shall be written and latched into a data store under the control of the STM-1 signal clock. The eight data
bits shall then be read out of the store using a nominal 64 kHz clock which may be derived directly from the incoming
STM-1 signal clock (e.g. 155 520 kHz divided by a factor of 2 430).

Defects: None.
Consequent Actions:

aSSF ~ Al TSk

aAlS - Al_TSF.

On declaration of aAlS the function shall output an all-ONEs (AlS) signal - complying with the frequency limits for this
signal (abit rate in range 64 kbit/s + 100 ppm) - within 1 ms; on clearing of aAlS the function shall output normal data
within 1 ms.

Defect Correlations: None.

Performance Monitoring: None.

5.3.7 STM-1 Multiplex Section to Synchronization Distribution Adaptation
Source MS1/SD_A _So

See EN 300 417-6-15].

5.3.8 STM-1 Multiplex Section to Synchronization Distribution Adaptation
Sink MS1/SD_A Sk

See EN 300 417-6-15].

5.3.9 STM-1 Multiplex Section Layer Clock Adaptation Source
MS1-LC_A So

See EN 300 417-6-1 [5].

5.4 STM-1 Multiplex Section Layer Monitoring Functions

For further study.
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Symbol:

Interfaces:
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STM-1 Multiplex Section Linear Trail Protection Functions

STM-1 Multiplex Section Linear Trail Protection Connection

Functions

STM-1 Multiplex Section 1+1 Linear Trail Protection Connection MS1P1+1 C

MS1P_CI MS1P_CI
/NWW—N&@\
MS1P_C_MI i Workin MS1P (1+1 linear) . )
9 Protection Working
l A
| |
I APS I SSF APS 1SSF
; 'SSD ‘ SSD
% |
MS1P_CI MS1P_CI MS1P_CI MS1P_Cl

Figure 29: MS1P1+1 C symbol

Table 20: MS1P1+1 C input and output signals

Input(s)

Output(s)

For connection points W and P:
MS1P_CI_D

MS1P_CI_CK

MS1P_CI_FS

MS1P_CI_SSF
MS1P_CI_SSD

For connection points N:
MS1P_CI_D
MS1P_CI_CK
MS1P_CI_FS

Per function:
MS1P_CI_APS

MS1P_C_MI_SWtype
MS1P_C_MI_OPERtype
MS1P_C_MI_WTRTime
MS1P_C_MI_EXTCMD

MS1P_CI_D
MS1P_CI_CK
MS1P_CI_FS

MS1P_CI_D
MS1P_CI_CK
MS1P_CI_FS
MS1P_CI_SSF

Per function:
MS1P_CI_APS

For connection points W and P:

For connection points N:

MS1P_C_MI_cFOP

NOTE:

Protection status reporting signals are for further study.

The function performs the STM-1 linear multiplex section protection process for 1 + 1 protection architectures; see

EN 300 417-1-1[3], clause 9.2. It performs the bridge and selector functionality as presented in figure 48 of

EN 300 417-1-1[3]. Inthe sink direction, the signal output at the normal #1 reference point can be the signal received
via either the associated working #1 section or the protection section; thisis determined by the SF, SD conditions
(relayed via Cl_SSF, Cl_SSD signals), the external commands and the information relayed viathe APS signal. In the
source direction, the working outputs are connected to the associated normal inputs. The protection output connected to
the normal #1 input.
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Provided no protection switching action is activated / required the following changes to (the configuration of) a
connection shall be possible without disturbing the CI passing the connection:
- change between switching types;
- change between operation types;
- change of WTR time.

MS Protection Operation: The MStrail protection process shall operate as specified in annex A, according the
following characteristics.

Table 21: "Parameters for MS1P1+1_ C protection process”

Architecture: 1+1
Switching type: uni-directional or bi-directional
Operation type: revertive or non-revertive
APS channel: 13 bits, K1[1-8] and K2[1-5]
Wait-To-Restore time: in the order of 0-12 minutes
Switching time: <50 ms
Hold-off time: not applicable
Signal switch conditions: SF, SD
External commands: (revertive operation) LO, FSw-#1, MSw-#1, CLR, EXER-#1
(non-revertive operation) LO or FSw, FSw-#i, MSw, MSw-#i, CLR,
EXER-#i
SFpriority, SDpriority: high
Defects: None.
Consequent Actions: None.

Defect Correlations:

CFOP  ~  (seeEN 300417-1-1[3] annex L).

Perfor mance M onitoring: None.
5.5.1.2 STM-1 Multiplex Section 1:n Linear Trail Protection Connection MS1P1:n_C
Symbol:
MS1P_ CI  MS1P_CI  MSIP_CI MSIP_CI MS1P_CI  MSLP Cl
//E)lﬁa/No_rAal #1 Norm'\jlsﬁi wni Norn;;’;ll #1 NormmxtraL\x
MS1P_C_MI < < Working #1 . N linear, n= ) Protection >
- 9 Working #2 Protection Working #1 Working #2
l A\ ;
| |
| APS 'SSF ‘ ' SSF
\:/ : ssb i s 'SSD
|
MS1P_CI MS1P_CI MS1P_Cl MS1P_Cl MS1P_CI MS1P_Cl

Figure 30: MS1P1:n_C symbol
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I nterfaces:
Table 22: MS1P1:n_C input and output signals
Input(s) Output(s)

For connection points W and P: For connection points W and P:

MS1P_CI_D MS1P_CI_D

MS1P_CI_CK MS1P_CI_CK

MS1P_CI_FS MS1P_CI_FS

MS1P_CI_SSF

MS1P_CI_SSD For connection points N and E:

MS1P_C_MI_Sfpriority MS1P_CI_D

MS1P_C_MI_Sdpriority MS1P_CI_CK
MS1P_CI_FS

For connection points N and E: MS1P_CI_SSF

MS1P_CI_D

MS1P_CI_CK Per function:

MS1P_CI_FS MS1P_CI_APS

Per function: MS1P_C_MI_cFOP

MS1P_CI_APS

MS1P_C_MI_Swtype

MS1P_C_MI_EXTRAtraffic

MS1P_C_MI_WTRTime

MS1P_C_MI_EXTCMD

NOTE: Protection status reporting signals are for further study.

Processes:

The function performs the STM-1 linear multiplex section protection process for 1:n protection architectures; see

EN 300 417-1-1[3], clause 9.2. It performs the bridge and selector functionality as presented in figure 47 of

EN 300 417-1-1[3]. In the sink direction, the signal output at the normal #i reference point can be the signal received
viaeither the associated working #i section or the protection section; thisis determined by the SF, SD conditions
(relayed via Cl_SSF, Cl_SSD signals), the external commands and the information relayed viathe APS signa. In the
source direction, the working outputs are connected to the associated normal inputs. The protection output is outsourced
(no input connected), connected to the extra traffic input, or connected to any normal input.

Provided no protection switching action is activated / required the following changes to (the configuration of) a
connection shall be possible without disturbing the Cl passing the connection:

- change between switching types,

- change of WTR time.

MS Protection Operation: The MStrail protection process shall operate as specified in annex A, according the

following characteristics.

Table 23: "Parameters for MS1P1:n_C protection process"”

Architecture: 1l:n(n<14)
Switching type: uni-directional or bi-directional
Operation type: Revertive

APS channel:

13 bits, K1 [1-8] and K2 [1-5]

Wait-To-Restore time:

in the order of 0-12 minutes

Switching time: <50 ms
Hold-off time: not applicable
Signal switch conditions: SF, SD

External commands:

LO, FSw-#i, MSw-#i, CLR, EXER

Defects:

None.
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Consequent Actions:

For the case where neither the extratraffic nor anormal signal input isto be connected to the protection section output,
the null signal shall be connected to the protection output. The null signal is either one of the normal signals, an
all-ONEs, or atest signal.

For the case of a protection switch, the extra traffic output (if applicable) is disconnected from the protection input, set
to all-ONEs (AIS) and aSSF is activated.

Defect Correlations:
cFOP - (see EN 300 417-1-1[3] annex L).

Perfor mance M onitoring: None.

5.5.2 STM-1 Multiplex Section Linear Trail Protection Trail Termination

Functions
5521 Multiplex Section Protection Trail Termination Source MS1P_TT_So
Symbol:
MS1_Al
MS1P_CI
Figure 31: MS1P_TT_So symbol
I nterfaces:
Table 24: MS1P_TT_So input and output signals
Input(s) Qutput(s)
MS1_AlI_D MS1P_CI_D
MS1_Al_CK MS1P_CI_CK
MS1_Al_FS MS1P_CI_FS
Processes:

No information processing isrequired in the MS1P_TT_So, the MS1_Al at its output being identical to the MS1P_ClI at
itsinput.

Defects: None.
Consequent Actions: None
Defect Correlations: None.
Perfor mance Monitoring: None.
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55.2.2 Multiplex Section Protection Trail Termination Sink MS1P_TT_Sk
Symbol:

MS1_Al

MS1P_TT_Sk_MI

MS1P_Cl

Figure 32: MS1P_TT_Sk symbol

I nterfaces:
Table 25: MS1P_TT_Sk input and output signals
Input(s) Output(s)
MS1P_CI_D MS1_Al_D
MS1P_Cl_CK MS1_Al_CK
MS1P_Cl_FS MS1_Al_FS
MS1P_CI_SSF MS1_Al_TSF
MS1P_TT Sk MI_SSF_Reported MS1P _TT Sk Ml _cSSF
Processes:

The MS1P_TT_Sk function reports, as part of the MS1 layer, the state of the protected MS1 trail. In case dl
connections are unavailable the MS1P_TT_Sk reports the signal fail condition of the protected trail.

Defects: None.
Consequent Actions:

alTSF  ~  CI_SSF
Defect Correlations:

CSSF - Cl_SSF and SSF_Reported.

Performance Monitoring: None.
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5.5.3 STM-1 Multiplex Section Linear Trail Protection Adaptation

Functions
55.3.1 STM-1 Multiplex Section to STM-1 Multiplex Section Protection Layer
Adaptation Source MS1/MS1P_A_So
Symbol:
MS1P_CI_
D CKFSAPS
MS1/MS1P
MS1_Al
Figure 33: MS1/MS1P_A_So symbol
Interfaces:
Table 26: MS1/MS1P_A_So input and output signals
Input(s) Qutput(s)
MS1P_CI_D MS1_Al_D
MS1P_CI_CK MS1_Al_CK
MS1P_CI_FS MS1_Al_FS
MS1P_CI_APS
Processes.

The function shall multiplex the MS1 APS signal and MS1 data signal onto the M S1 access point.

Defects:
Consequent actions:
Defect Correlations:

Performance Monitoring:

None.
None.
None.

None.
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5.5.3.2 STM-1 Multiplex Section to STM-1 Multiplex Section Protection Layer
Adaptation Sink MS1/MS1P_A Sk
Symbol:
MS1P _CI_
D CKFS SF SD APS
MS1/MS1P
MS1_Al
Figure 34: MS1/MS1P_A_Sk symbol
I nterfaces:
Table 27: MS1/MS1P_A_Sk input and output signals
Input(s) Output(s)
MS1 Al D MS1P_CI_D
MS1_Al_CK MS1P_CI_CK
MS1_Al_FS MS1P_CI_FS
MS1_Al_TSF MS1P_CI_SSF
MS1_AI_TSD MS1P_Cl_SSD
MS1P_CI_APS (for Protection signal
only)
Processes:

The function shall extract and output the MS1P_CI_D signal fromthe MS1_Al_D signal.

K1[1-8]K 2[1-5]: The function shall extract the 13 APS bits K1[1-8] and K2[1-5] fromthe MS1_Al_D signal. A new
value shall be accepted when the value isidentical for three consecutive frames. This value shall be output via

MS1P_CI_APS. This processis required only for the protection section.

Defects: None.

Consequent actions:
aSSF ~  AlTSF
assD - Al_TSD.

Defect Correlations: None.

Perfor mance Monitoring: None.
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6 STM-4 Regenerator Section Layer Functions

DCC_CI  VOx_Cl POs_Cl MS4_Cl STM4_TI MS4_Cl POs_Cl VOx CI  DCC_Cl

\RS4/DC(/‘/N RS4‘NO>§< \RS4/I‘:>OS-I>YN \RS4‘/MS§|/ \RS%MSA/ \RSM/EOS-N RS%NO);/ \RS%DC(;/
\ \ |

D1-D3 F1 E1,F1 RS4_Al RS4_Al E1,F1 F1 D1-D3

7 W

v 1

RS4 Cl RS4 Cl

Figure 35: STM-4 Regenerator Section atomic functions

R34 Layer CP

The ClI at this point is an octet structured, 125 ps framed data stream with co-directional timing. It isthe entire STM-4
signal asdefined in EN 300 147 [1]. Figure 36 depicts only bytes handled in the R4 layer.

NOTE 1: Theunmarked bytes[2, 2] to[2, 12], [2, 14] to [2, 24], [3, 2] to[3, 12], [3, 14] to [3, 24], and [3, 26]
to[3, 36] inrows 2 and 3 (see figure 36) are reserved for future international standardization. Currently,
they are undefined.

NOTE 2: The bytes for National Use (NU) inrows 1, 2 (see figure 36) are reserved for operator specific usage.
Their processing is not within the province of the present document. If NU bytes[1, 29] to[1, 36] are
unused, care should be taken in selecting the binary content of the bytes which are excluded from the
scrambling process of the STM-N signal to ensure that long sequences of "1"s or "0"s do not occur.

NOTE 3: Thebytes Z0 [1, 26] to [1, 28] are reserved for future international standardization. Currently, they are
undefined Care should be taken in selecting the binary content of these bytes which are excluded from the
scrambling process of the STM-N signal to ensure that long sequences of "1"s or "0"s do not occur.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 1080

1la1 (a1 |1 |a1 a1 |A1 AL |A1 |A1 |AL |AL |AL |A2 |A2 A2 A2 A2 [A2 [A2 [A2 |A2 |A2 |A2 |A2 |30 |20 |0 |zo |NU|NU|NU|NUINUINUINUINU
2 B1 E1 F1 NU|NU|NU [NU|NU|NU|NU |NU|NU|NU|NU

b1 D2 D3

MS4_Cl

Figure 36: RS4_CI_D signal
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R3A Layer AP

The Al at this point is octet structured and 125 ps framed with co-directional timing and represents the combination of
adapted information from the M4 layer (9 612 bytes per frame), the management communication DCC layer (3 bytes
per frame if supported), the OW layer (1 byte per frame if supported) and the user channel F1 (1 byte per frame if

supported). The location of these four components in the frame is defined in EN 300 147 [1] and depicted in figure 37.

NOTE 4: BytesE1, F1 and D1-D3 will be undefined when the adaptation functions sourcing these bytes are not
present in the network element.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 1080
1 20 |20 |20 |NU|[NU|NU|NU|NU|NU |NU|NU
2 E1l F1 NU|NU|NU [NU |NU|NU|NU |NU |NU|NU|NU
3

b1 D2 D3
4
5
6 MS4_Cl
7
8
9

Figure 37: RS4_AI_D signal

6.1 STM-4 Regenerator Section Connection functions
For further study.
6.2 STM-4 Regenerator Section Trail Termination functions

6.2.1 STM-4 Regenerator Section Trail Termination Source RS4 TT_So
Symbol:

RS4_Al

RS4_TT_So_MI

RS4_Cl

Figure 38: RS4_TT_So symbol
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Interfaces:
Table 28: RS4_TT_So input and output signals
Input(s) Output(s)
RS4 AlLD RS4 _CI.D
RS4_Al_CK RS4_CI_CK
RS4_Al_FS
RS4 TT So MI_TxTI
Processes:

The function builds the STM-4 signal by adding the frame alignment information, bytes A1A2, the STM Section Trace
Identifier (STI1) byte JO, computing the parity and inserting the B1 byte.

JO: In this byte the function shall insert the Transmitted Trail Trace Identifier TxTI. Itsformat is described in
EN 300 417-1-1[3], clause 7.1.

B1: The function shall calculate a Bit Interleaved Parity 8 (BIP-8) code using even parity. The BIP-8 shall be calculated
over al bits of the previous STM-4 frame after scrambling and is placed in byte position B1 of the current STM-4 frame
before scrambling (see figure 39).

A1A2: Thefunction shall insert the STM-4 frame alignment signal A1...A1A2...A2 into the regenerator section
overhead as defined in EN 300 147 [1] and depicted in figure 36.

Scrambler: This function provides scrambling of the RS4_Cl. The operation of the scrambler shall be functionally
identical to that of aframe synchronous scrambler of sequence length 127 operating at the line rate. The generating
polynomial shall be 1 + X8 + X7. The scrambler shall be reset to "1111 1111" on the most significant bit (MSB) of the
byte [1, 37] following the last byte of the STM-4 SOH in the first row. This bit and all subsequent bits to be scrambled
shall be modulo 2 added to the output of the X7 position of the scrambler. The scrambler shall run continuously
throughout the remaining STM-4 frame.

RS TRACE ID
30| INSERTION ﬂ

FAS INSERTION

A2

BIP-8
g1 | COMPUTATION

SCRAMBLER

Figure 39: Some processes within RS4_TT_So
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Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Performance Monitoring: None.

6.2.2 STM-4 Regenerator Section Trail Termination Sink RS4_TT_Sk
Symbol:

RS4_Al

RS4_TT_Sk_MI

RS4 _Cl

Figure 40: RS4_TT_Sk symbol

Interfaces:
Table 29: RS4_TT_Sk input and output signals
Input(s) Output(s)

RS4 CI D RS4 Al D
RS4 _Cl_CK RS4 _Al_CK
RS4_CI_FS RS4_Al_FS
RS4_CI_SSF RS4_Al_TSF
RS4_TT_Sk_MI_EXTI RS4_TT_Sk_MI_AcTI
RS4_TT_Sk_MI_TPmode RS4_TT_Sk_MI_cTIM
RS4 _TT_Sk_MI_TIMdis RS4_TT_Sk_MI_pN_EBC
RS4 TT_Sk_MI_ExTImode RS4_TT_Sk_MI_pN_DS
RS4 TT Sk Ml 1second

Processes:

This function monitors the STM-4 signal for RS errors, and recovers the RS trail termination status. It extracts the
payload independent overhead bytes (JO, B1) from the RS4 layer Characteristic Information:

Descrambling: The function shall descramble the incoming STM-4 signal. The operation of the descrambler shall be
functionally identical to that of ascrambler inRS4_TT_So.

B1: Even bit parity is computed for each bit n of every byte of the preceding scrambled STM-4 frame and compared
with bit n of B1 recovered from the current frame (n = 1 to 8 inclusive) (see figure 41). A difference between the
computed and recovered B1 valuesis taken as evidence of one or more errors (NN_B) in the computation block.

JO: The Received Trail Trace Identifier RXTI shall be recovered from the JO byte and shall be made available as AcTl
for network management purposes. The application and acceptance and mismatch detection process shall be performed
as specified in EN 300 417-1-1 [3], clauses 7.1 and 8.2.1.3.
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RS4_Al
{ - KN — — —
‘ AcTl
15| RSTRACEID — dTiM
= Ex
‘ PROCESS =4
‘ :‘ ExTImode
‘ COMPARISON BIP-8
B1 violations
‘ DESCRAMBLER ‘
‘ BIP-8 ‘
‘ COMPUTATION
A R
RS4_Cl

Figure 41: Some processes within RS4_TT_Sk

Defects:
The function shall detect for dTIM defects according the specification in EN 300 417-1-1 [3], clause 8.2.1.
Consequent Actions:

aAlS - Cl_SSF or dTIM.

arSF - Cl_SSF or dTIM.

On declaration of aAlS the function shall output an all-ONEs (AlS) signal within 250 ps; on clearing of aAlSthe
function shall output normal data within 250 ps.

NOTE 1: Theterm"Cl_SSF" has been added to the conditions for aAlS while the descrambler function has been
moved from the e.g. OS4/RSA_A_Sk to this function. Consequently, an all-ONEs (AlS) pattern inserted
in the mentioned adaptation function would be descrambled in this function. A "refreshment” of all-ONEs
isrequired.

NOTE 2: Theinsertion of AlS - especially due to detection of dTIM - will cause the RS-DCC channel to be
"squelched" too, so that control of the NE viathis channel islost. If control is viathis channel only, there
isarisk of adead-lock situation if dTIM is caused by a misprovisioning of ExTI.

Defect Correlations:
cTIM - MON and dTIM.
Perfor mance M onitoring:

For further study.

ETSI



51 ETSI EN 300 417-3-1 V1.2.1 (2001-10)

6.3 STM-4 Regenerator Section Adaptation functions

6.3.1 STM-4 Regenerator Section to Multiplex Section Adaptation Source
RS4/MS4_A_So

Symbol:
MS4_ClI
RS4/MS4
RS4_Al
Figure 42: RS4/MS4_A_So symbol
Interfaces:
Table 30: RS4/MS4_A_So input and output signals
Input(s) Output(s)
MS4_CI_D RS4 _AlLD
MS4_Cl_CK RS4_Al_CK
MS4 _Cl_FS RS4_Al_FS
MS4 Cl_SSF
Processes:

The function multiplexesthe M4 _ClI data (9 612 bytes/ frame) into the STM-4 byte locations defined in
EN 300 147 [1] and depicted in figure 37.

NOTE 1. There might be cases in which the network element knows that the timing reference for a particular
STM-4 interface can not be maintained within £4,6 ppm. For such cases MS-AIS can be generated. This
is network element specific and outside the scope of the present document.

Defects: None.
Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output all ONEs signal within 250 ps; on clearing of aAlS the function shall
output normal data within 250 us. The frequency of the all ONEs signal shall be within 622,080 kHz £ 20 ppm.

NOTE 2: If Cl_SSF is not connected (when RS4/MS4_A_Sois connected to aMS4 TT_S0), SSF is assumed to be

false.
Defect Correlations: None.
Perfor mance M onitoring: None.
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6.3.2 STM-4 Regenerator Section to Multiplex Section Adaptation Sink
RS4/MS4 A Sk

Symbol:
MS4_ClI
RS4/MS4
RS4_Al
Figure 43: RS4/MS4_A_Sk symbol
Interfaces:
Table 31: RS4/MS4_A_Sk input and output signals
Input(s) Qutput(s)
RS4 AlLD MS4_CI_D
RS4_Al_CK MS4_Cl_CK
RS4_Al_FS MS4 _Cl_FS
RS4 Al TSF MS4 CI _SSF
Processes:

The function separates MS4_Cl datafrom RS4_Al asdepicted in figure 37.
Defects: None.
Consequent Actions:
aSSF ~  ALTSF
Defect Correlations: None.

Perfor mance M onitoring: None.
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6.3.3 STM-4 Regenerator Section to DCC Adaptation Source
RS4/DCC_A_So

Symbol:
DCC_CI_DDCC_CI_CK
RS4/DCC <—— STMA_TI
RS4_Al
Figure 44. RS4/DCC_A_So symbol
I nterfaces:
Table 32: RS4/DCC_A_So input and output signals
Input(s) Output(s)
DCC_CI_D RS4_Al D
STM4_TI_CK DCC_CI_CK
STM4 TI_FS
Processes:

The function multiplexes the DCC CI data (192 kbit/s) into the byte locations D1, D2 and D3 as defined in
EN 300 147 [1] and depicted in figure 37.

NOTE: DCC transmission can be "disabled" when the matrix connection in the connected DCC_C functionis

removed.
Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Perfor mance M onitoring: None.

6.3.4  STM-4 Regenerator Section to DCC Adaptation Sink
RS4/DCC_A_Sk

Symbol:

DCC_ClI

T

RS4/DCC

RS4_Al

Figure 45: RS4/DCC_A_Sk symbol

ETSI



54 ETSI EN 300 417-3-1 V1.2.1 (2001-10)
I nterfaces:
Table 33: RS4/DCC_A_Sk input and output signals
Input(s) Output(s)

RS4 AlLD DCC_CI_D

RS4_Al_CK DCC_CI_CK

RS4_Al_FS DCC_CI_SSF

RS4 Al TSF
Processes:

The function separates DCC data from RS Overhead as defined in EN 300 147 [1] and depicted in figure 37.

NOTE: DCC processing can be "disabled" when the matrix connection in the connected DCC_C functionis
removed.
Defects: None.
Conseguent Actions:
aSSF ~  ALTSF
Defect Correlations: None.
Perfor mance M onitoring: None.

6.3.5 STM-4 Regenerator Section to POs Adaptation Source
RS4/POs_A_ So/N
Symbol:
POs_ClI
N=E1,F1
RS4/P0s-N /<—— STM4_TI
RS4_Al
Figure 46: RS4/P0s_A_So symbol
Interfaces:
Table 34: RS4/P0s_A_So input and output signals
Input(s) Output(s)
POs_CI_D RS4_Al_D
POs_CI_CK
POs_CI_FS
STM4_TI_CK
STM4_TI_FS
Processes:

This function provides the multiplexing of a 64 kbit/s orderwire or user channel information stream into the RS4_Al
using dlip buffering. It takes POs_ClI, defined in EN 300 166 [2] as an octet structured bit-stream with a synchronous bit
rate of 64 khit/s, present at itsinput and insertsit into the RSOH byte E1 or F1 as defined in EN 300 147 [1] and
depicted in figure 37.
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NOTE: Any frequency deviation between the 64 kbit/s signal and the associated STM-4 signal leads to octet dips.

Freguency justification and bitrate adaptation: The function shall provide an elastic store (dip buffer) process. The data
signal shall be written into the store under control of the associated input clock. The data shall be read out of the store
under control of the STM-4 clock, frame position (STM4_TI), and justification decisions.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification action, the reading of one 64 kbit/s octet (8 bits) shall be cancelled once. Upon a negative justification
action, the same 64 kbit/s octet (8 bits) shall be read out a second time.

Buffer size: The elastic store (slip buffer) shall accommodate at least 18 ps of wander without introducing errors.

64 kbit/s timeslot: The adaptation source function has access to a specific 64 kbit/s channel of the RS access point. The
specific 64 kbit/s channel is defined by the parameter N (N = E1, F1).

Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Perfor mance M onitoring: None.

6.3.6 STM-4 Regenerator Section to POs Adaptation Sink
RS4/P0Os_A_ Sk/N

Symbol:

POs_Cl

TN:El,Fl

RS4/P0s-N

RS4_Al

Figure 47: RS4/POs_A_Sk symbol
I nterfaces:

Table 35: RS4/POs_A_Sk input and output signals

Input(s) Qutput(s)
RS4 Al D POs_ClI_Sk D
RS4_Al_CK POs_Cl_Sk_CK
RS4 Al FS POs_CI_FS
RS4 Al TSF POs Cl_SSF

Processes:

The function separates POs data from RS Overhead byte E1 or F1 as defined in EN 300 147 [1] and depicted in
figure 37.

Data latching and smoothing process: The function shall provide a data latching and smoothing function. Each 8-bit
octet received shall be written and latched into a data store under the control of the STM-4 signal clock. The eight data
bits shall then be read out of the store using a nominal 64 kHz clock which may be derived directly from the incoming
STM-4 signal clock (e.g. 622 080 kHz divided by afactor of 9 720).

64 kbit/s timeslot: The adaptation sink function has access to a specific 64 kbit/s of the RS access point. The specific
64 kbit/sis defined by the parameter N (N = E1, F1).
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Defects: None.
Consequent Actions:

aSSF ~  ALTSF

aAlS - Al_TSF.

On declaration of aAlS the function shall output an all-ONEs (AIS) signal - complying with the frequency limits for this
signal (abit rate in range 64 kbit/s + 100 ppm) - within 1 ms; on clearing of aAlS the function shall output normal data
within 1 ms.

Defect Correlations: None.

Perfor mance M onitoring: None.

6.3.7 STM-4 Regenerator Section to VOx Adaptation Source

RS4/VOx_A_So
Symbol:
VOx_CI_D VOx_CI_CK
RS4/VOx /< STM4_TI
RS4_Al
Figure 48: RS4/VOx_A_So symbol
Interfaces:
Table 36: RS4/VOx_A_So input and output signals
Input(s) Output(s)
VOx_CI_D RS4 AlLD
STM4_TI_CK VOx_CI_CK
STM4 Tl _FS
Processes: None.

This function shall multiplex the VOx_CI data (64 kbit/s) into the byte location F1 as defined in EN 300 147 [1] and
depicted in figure 37.

Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Perfor mance M onitoring: None.
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6.3.8 STM-4 Regenerator Section to VOx Adaptation Sink RS4/VOx_A_Sk
Symbol:

VOx_Cl

T

RS4/VOx

RS4_Al

Figure 49: RS4/VOx_A_Sk symbol

I nterfaces:
Table 37: RS4/VOx_A_Sk input and output signals
Input(s) Output(s)
RS4 AlLD VOx_CI_D
RS4_Al_CK VOx_Cl_CK
RS4_Al_FS VOx_Cl_SSF
RS4 Al TSF
Processes:

This function separates user channel datafrom RS Overhead (byte F1) as defined in EN 300 147 [1] and depicted in
figure 37.

Defects: None.
Consequent Actions:

aSSF ~ Al TSk

aAlS  ~  ALTSF

On declaration of aAlS the function shall output an all-ONEs (AlS) signal within 1 ms; on clearing of aAlS the function
shall output normal data within 1 ms.

Defect Correlations: None.

Performance Monitoring: None.
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7 STM-4 Multiplex Section Layer Functions

SD_CI

\ MS4-LC /

S4-4¢_Cl S4 _ClI STM4_TI S4_ClI S4-4c_ClI

W O/ (4,0) (4,0)
V__(1,0)
MS4/S4-4§§ MS4/S4 /N MS4/S4 \MS4/S4-4c/

DCC_Cl SD_Cl POs_ClI POs_ClI SD_Cl DCC_Cl
MS4/DCG/ \ MS4/SD ‘Q MS4/PO0s MS4/P0s MS4/SD/ \MS4/DCC/
T S, N

D4-D12 S1[5-8] B2 \/ Rl RDI E2 S1[5-8] D4-D12

MS4 RI_REI MS4

MS4

MS4_Cl MS4_Cl

Figure 50: STM-4 Multiplex Section atomic functions

MSA Layer CP

The ClI at this point is octet structured and 125 ps framed with co-directional timing. Its format is characterized as the
M$S4_Al with an additional MS Trail Termination overhead in the twelve B2 bytes, byte M1, and bits 6-8 of the
K2 byte in the frame locations defined in EN 300 147 [1] and depicted in figure 51.

NOTE 1: The unmarked bytesinrows5, 6, 7, 8, 9 (see figure 51) are reserved for future international
standardization. Currently, they are undefined.

NOTE 2: The bytes for National Use (NU) in row 9 (see figure 51) are reserved for operator specific usage. Their
processing is not within the province of the present document.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 1080

3
STM-4 payload
(4 x 261 x 9 bytes)

A HL|HL[HL|HL| Y | Y | Y | Y |Y|Y]|Y|Y |H2|H2|H2|H2|"1" |1 |'1|'1|'1|'1|'1 |1 |H3|H3|H3|H3|H3|H3|H3|H3|H3|H3|H3|H3

5182 |B2 B2 |B2 |B2 |B2 |B2 |B2 |B2 B2 |B2 |B2 |K1 K2
6lpa D5 D6
7b7 D8 D9
8 p1q D11 D12

9 s1 M1 g2 |NU|NU|NU|NU|NU|NU|NUNUNU|NUNU

Figure 51: MS4_CI_D
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M Layer AP

The Al at this point is octet structured and 125 ps framed with co-directional timing. It represents the combination of
information adapted from the VC-4 layer (150 336 kbit/s), the management communications DCC layer (576 kbit/s),
the OW layer (64 kbit/sif supported), the AU-4 pointer (3 bytes per frame), the APS signalling channel (13 or 16 bits
per frame if supported, see note 3), and the SSM channel (4 bits per frame if supported). The location of these five
componentsin the frameis defined in EN 300 147 [1] and depicted in figure 52.

NOTE 3: 13 bits APS channel for the case of linear M S protection. 16 bits APS channel for the case of MS
SPRING protection.

NOTE 4: Bytes E2 and D4-D12 will be undefined when the adaptation functions sourcing these bytes are not
present in the network element.

The composition of the payload transported by an STM-4 will be determined by the client layer application. Typical
compositions of the payload include:

- one VC-4-4c of 601 344 khit/s;
- four VC-4s of 150 336 kbit/s.

Figure 50 shows that more than one adaptation source function exists in the M$4 layer that can be connected to one
M$4 access point. For such case, a subset of these adaptation source functionsis allowed to be activated together, but
only one adaptation source function may have access to a specific AU timedot. Access to the same AU timeslot by
other adaptation source functions shall be denied. In contradiction with the source direction, adaptation sink functions
may be activated all together. This may cause faults (e.g. cLOP) to be detected and reported. To prevent thisan
adaptation sink function can be deactivated.

NOTE 5: If one adaptation function only is connected to the AP, it will be activated. If one or more other functions
are connected to the same AP accessing the same AU timeslot, one out of the set of functions will be
active.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37-48 49 1080

4 Hl‘Hl‘Hl‘Hl‘ Y ‘ Y ‘ Y ‘Y ‘ Y ‘ Y ‘ Y ‘Y He|H2|H2[H2| v [ [ [ 1] 1| 1 [He|Ha[Ha|Ha|Ha |3 | Ha | Ha [H3 [Ha [ Ha| H3 g4

5 K1 K2 STM-4 payload
(4 x 261 x 9 bytes)

6lpa D5 D6

7b7 D8 D9

8p1q D11 D12

9lg; £ |NU[NU N INu [NU o nu NU o N g

Figure 52: MS4_Al_D

Figure 53 shows the M Strail protection specific sublayer atomic functions (MSA/MSAP_A, MSAP_C, MHAP_TT)
within the M$4 layer. Note that the DCC (D4-D12), OW (E2), and SSM (S1[5-8]) signals can be accessible before
(unprotected) and after (protected) the M S4P_C function. The choice is outside the scope of the present document.

NOTE 6: Equipment may provide M S protection and bi-directional services such as DCC and OW in the M S layer.
Where alink uses this provision both ends of the link shall be configured to operate these servicesin the
same mode (i.e. either protected or unprotected).
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pce_cl POs Cl STM4 TI S4.CI SD_Cl S4-4c_Cl S4-4¢_Cl SD_cl s4_Cl POs_Cl pec_cl
) M 40
_\MS4/DCG/ \ MS4/P0s MS4/S ’%MSMSD MS4/S4-4¢/ MS4/S4-4¢/  \ MS4/SD MS4/S4”) MS4/P0s,/ \MS4/DCC/
| | [ [
\ I \ \ MS4_Al MS4 Al N N
S1[5-8] N/ - S1[5-8]
S4P S4p
MS4P_CI MS4P_Cl
SD_Cl pec_cl POs_CI MS4P POs_C pee_cl SD_Cl
\V \V \V \V Ms4p_CI MS4P_Cl 4\
- MS4/SD, %MSMDC(y MS4/P0s %MSMMSM?/ MS4/Ms4p/ \ MS4/P0s/ \MS4/DCG/ \ MS4/SD
I [ [
\ \
S1[5-8] D4-D12 E2 /. RI RDI L E2 D4-D12 S1[5-8]
MS4, < RI_REI MS4,
Ms4_Cl Ms4_Cl

Figure 53: STM-4 Multiplex Section Linear Trail Protection Functions

M AP Sublayer CP

The Cl at this point is octet structured and 125 ps framed with co-directional timing. Its format is equivalent to the
M$S4 Al and depicted in figure 54.

NOTE 7: Bytes S1, E2 and D4-D12 will be undefined when the adaptation functions sourcing these bytes are not
present in the network element or are unprotected (see above).

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 1080

STM-4 payload

4 Hl‘Hl‘Hl‘Hl‘ Y ‘ Y ‘ Y ‘Y ‘ Y ‘ Y ‘ Y ‘Y He2|H2[H2[H2 [ [ 1|2 1|1 [H3[Ha|H3[H3 |Ha| Ha| H3|H3 | H3| H3[ H3[Ha| (4% 261 x 9 bytes)
5 K1 K2

61pa D5 D6

7|7 D8 D9

8 p1q D11 D12

9ls; £2 |NU[NU[NU NU[NUNU[NU INu [NU N vu

Figure 54: MS4P_CI_D

7.1 STM-4 Multiplex Section Connection functions

For further study.
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7.2 STM-4 Multiplex Section Trail Termination functions

7.2.1 STM-4 Multiplex Section Trail Termination Source MS4_TT_So
Symbol:

MS4_Al

MS4_RI

MS4_Cl

Figure 55: MS4_TT_So symbol

Interfaces:
Table 38: MS4_TT_So input and output sighals
Input(s) Output(s)
MS4_Al_D MS4_CI_D
MS4_Al_CK MS4_Cl_CK
MS4_Al_FS MS4 _Cl_FS
MS4 RI_REI
MS4 Rl RDI
Processes:

This function adds error monitoring capabilities and remote maintenance information signals to the MS4_All.

M1: Thefunction shall within 1 msinsert the value of M$4_RI_REI into the REI (Remote Error Indication) - to
convey the count of interleaved bit blocks that have been detected in error by the BIP-96 processin the companion
MS4 TT_Sk - inthe range of "0000 0000" (0) to "0110 0000" (96).

K2[6-8]: These bits represents the defect status of the associated MS4_TT_Sk. The RDI indication shall be set to
"110" on activation of MS4_RI_RDI within 1 ms, determined by the associated MS4_TT_Sk function, and passed
through transparently (except for incoming codes "111" and "110") within 1 mson the MS4_RI_RDI removal. If
M$S4 _RI_RDI isinactive an incoming codes 111" or "110" shall be replaced by code "000".

NOTE 1: K2[6-8] can not be set to "000" on clearing of RI_RDI; MS SPRING APS extends into those bits. The
bits shall be passed transparently in this case. With linear MS protection or without protection it shall be
guaranteed that neither code "111" nor "110" will be output.

B2: Thefunction shall calculate a Bit Interleaved Parity 96 (BIP-96) code using even parity. The BIP-96 shall be
calculated over al bits, except those in the RSOH bytes, of the previous STM-4 frame and placed in twelve B2 bytes of
the current STM-4 frame.

NOTE 2: The BIP-96 procedure is described in EN 300 147 [1].
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Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Performance Monitoring: None.

71.2.2 STM-4 Multiplex Section Trail Termination Sink MS4_TT_Sk
Symbol:

MS4_Al

MS4
MS4_TT_Sk_MI MS4_RI

T

MS4_Cl

Figure 56: MS4_TT_Sk symbol

Interfaces:
Table 39: MS4_TT_Sk input and output signals
Input(s) Output(s)
MS4 CI D MS4_Al_D
MS4_Cl_CK MS4_Al_CK
MS4_CI_FS MS4_Al_FS
MS4_CI_SSF MS4_Al_TSF
MS4_TT_Sk_MI_DEGTHR MS4_AI_TSD
MS4_TT_Sk_MI_DEGM MS4_TT_Sk_MI_cAIS
MS4 _TT_Sk_MI_1second MS4 _TT_Sk MI_cDEG
MS4_TT_Sk_MI_TPmode MS4_TT_Sk_MI_cRDI
MS4_TT_Sk_MI_SSF_Reported MS4_TT_Sk MI_cSSF
MS4_TT_Sk_MI_AIS_Reported MS4 TT_Sk_MI_pN_EBC
MS4_TT_Sk_MI_RDI_Reported MS4_TT_Sk_MI_pF_EBC
MS4_ TT_Sk_MI_M1_Ignored MS4_TT_Sk_MI_pN_DS
MS4_TT_Sk_MI_pF_DS
MS4_RI_REI
MS4 RI RDI
Processes:

This function monitors error performance of associated M4 including the far end receiver.

B2: The BIP-96 shall be calculated over al bits, except of those in the RSOH bytes, of the previous STM-4 frame and
compared with the three error monitoring bytes B2 recovered from the MSOH of the current STM-4 frame. A
difference between the computed and recovered B2 values is taken as evidence of one or more errors (nNN_B) in the
computation block.

NOTE 1: There are 96 blocks consisting of 801 bits and a BIP-1 as EDC per STM-4 frame in the M4 layer.
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M 1: The REI information carried in these bits shall be extracted to enable single ended maintenance of a bi-directional
trail (section). The REI (nF_B) is used to monitor the error performance of the other direction of transmission. The
application processis described in EN 300 417-1-1 [3], clause 7.4.2 (REI). If M1 _ignored istrue, nF_B shall be forced
to"0"; if M1 _ignored isfase, nF_B shall equal the value in REI.

NOTE 2: M1 ignored isaparameter provisioned by the operator to indicate the support of the M1 bytein the
incoming STM-4 signal. For the case M1 is supported, M1 _ignored should be set to false, otherwise
M1 _ignored should be set to true.

The function shall interpret the value in the byte (to allow interworking with old equipment generating a 7 bit code), as
shown in table 40.

Table 40: STM-4 M1 interpretation

M1[2-8] code, bits code interpretation [#BIP
234 5678 violations], (nF_B)
000 0000 0
000 0001 1
000 0010 2
000 0011 3
000 0100 4
000 0101 5
110 0000 96
110 0001 0
110 0010 0
1111111 0
NOTE:  Bit1 of byte M1 is ignored.

NOTE 3: In case of interworking with old equipment not supporting MS-REI, the information extracted from M1 is
not relevant.

K2[6-8] - RDI: The RDI information carried in these bits shall be extracted to enable single ended maintenance of a bi-
directional trail (section). The RDI provides information as to the status of the remote receiver. A "110" indicates a
Remote Defect Indication state, while other patterns indicate the normal state. The application process is described in
EN 300 417-1-1 [3], clauses 7.4.11 and 8.2.

K2[6-8] - AlS: The MS-AlSinformation carried in these bits shall be extracted.
Defects:
The function shall detect for dDEG and dRDI defects according the specification in EN 300 417-1-1 [3], clause 8.2.1.

dAIS If at least x consecutive frames contain the "111" pattern in bits 6, 7 and 8 of the K2 byte a dAIS defect shall be
detected. dAIS shall be cleared if in at least x consecutive frames any pattern other then the 111" is detected in bits 6, 7
and 8 of byte K2. The x shall beinrange 3to 5.

Consequent Actions:
aAlS - dAlS.
aRDI - dAlS.
aREl - #EDCV.
arSF - dAlS.
arsb - dDEG.

On declaration of aAlS the function shall output an all-ONEs signal within 250 ps; on clearing of aAlS the function
shall output normal data within 250 ps.
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Defect Correlations:

CAIS - MON and dAIS and (not CI_SSF) and AlS_Reported.

cDEG - MON and dDEG.
cRDI - MON and dRDI and RDI_Reported.
CSSF - MON and dAIS and SSF_Reported.

Perfor mance monitoring:

ETSI EN 300 417-3-1 V1.2.1 (2001-10)

The performance monitoring process shall be performed as specified in EN 300 417-1-1 [3], clause 8.2.4 through 8.2.7.

pN_ DS « aT SF or dEQ.
pF DS < dRDI.
pN_EBC - > nN_B.

pF EBC ~ 3InFB.

7.3 STM-4 Multiplex Section Adaptation functions

7.3.1 STM-4 Multiplex Section to S4 Layer Adaptation Source

MS4/S4_A_Sol/(B,0)

Symbol:
S4 Cl
N=(1,0) .. (4,0)
MS4/S4 A So Ml<—————>\  MSA/SA-N /< STMAT
M4 Al
Figure 57: MS4/S4_A_So symbol
Interfaces:

Table 41: MS4/S4_A_So input and output signals

Input(s) Qutput(s)
S4_CI_D MS4_Al_D
S4_CI_CK MS4_Al_CK
S4_CI_FS MS4_Al_FS
S4_CI_SSF
STM4_TI_CK MS4/S4_A_So_MI_pPJE+
STM4_TI_FS MS4/S4_A_So_MI_pPJE-
MS4/S4_A_So_MI_Active
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Processes.

This function provides frequency justification and bitrate adaptation for aVVC-4 signal, represented by a nominally

(261 x 9 x 64) = 150 336 kbit/s information stream and the related frame phase with a frequency accuracy within

+4,6 ppm, to be multiplexed into a STM-4 signal at the AU tributary location indicated by (B,0), where B designates the
AUG-1 number (1 to 4). The function can be activated / deactivated when multiple payl oad adaptation functions are
connected to the access point.

NOTE 1: Degraded performance may be observed when interworking with SONET equipment having a+20 ppm
network element clock source.

The frame phase of the VC-4 is coded in the related AU-4 pointer. Frequency justification, if required, is performed by
pointer adjustments. The accuracy of this coding processis specified below. See EN 300 417-4-1 [4], annex A.

Frequency justification and bitrate adaptation: The function shall provide for an elastic store (buffer) process. The data
and frame start signals shall be written into the buffer under control of the associated input clock. The data and frame
start signals shall be read out of the buffer under control of the STM-4 clock, frame position, and justification decision.

The justification decisions determine the phase error introduced by the MS4/S4_A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the AU-4 pointer actions. An example isgivenin
EN 300 417-4-1[4], clause A 2.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification action, the reading of 24 data bits shall be cancelled once and no data written at the three positions H3 + 1.
Upon a negative justification action, an extra 24 data bits shall be read out once into the three positions H3.

NOTE 2: A requirement for maximum introduced phase error cannot be defined until a reference path is defined
from which the requirements for network elements can be deduced. Such a requirement would also limit
excessive phase error caused by pointer processors under fixed frequency offset conditions.

CLFS
CI_SSF CI_.D CI_CK
o I |
‘ |
‘ |
‘ |
‘ |
| |
|
: WR |
; Elastic ~p | Justification 1
! Store Control |
| & |
| ‘ Pointer !
| Generator |
STM4_TI_CK —> MI_pPJE-
STM4_TI_FS . MI_pPIE+
|
‘ |
| |
|
1 H1H2 |
‘ |
i < MI_Active
| all-ONEs |
L . |
| (AIS) insert <N
|
|
|

AlLD Al_CK
Al_FS

Figure 58: Main processes within MS4/S4_A_So
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Buffer size: For further study.

Behaviour at recovery from defect condition: The incoming frequency (S4_Cl_CK) of a passing through V C-4 may
exceed itslimits during a STM4dL OS condition. As a consequence, the buffer (elastic store) fill is not reliable any
more. Due to all-ONEs (AlS) insertion after the pointer generator this reliability is not important for the operation of the
network element. However, it shall be prevent to generate excessive pointer adjustments when recovering from the
defect condition.

NOTE 3: The definition of excessive pointer adjustmentsis for further study.

The AU-4 pointer is carried in 2 bytes of payload specific OH (H1, H2) in each STM-4 frame. The AU-4 pointer is
aligned in the STM-4 payload in fixed position relative to the STM-4 frame. The AU-4 pointer points to the begin of the
V C-4 frame within the STM-4. The format of the AU-4 pointer and its location in the frame are defined in

EN 300 147 [1].

H1H?2 - Pointer generation: The function shall generate the AU-4 pointer asis described in EN 300 417-1-1 [3],
annex A: Pointer Generation. It shall insert the pointer in the H1 [4, N], H2 [4, 12+N] positions with the SSfield set to
10to indicate AU-4. N=B + 1.

YY1*1* - Fixed stuff insertion: The function shall insert fixed stuff codesY = 1001ss11 in bytes[4, 4+N] and [4, 8+N]
and code"1" = 11111111 in bytes [4, 16+N] and [4, 20+N]. N=B + 1. Bits ss are undefined.

AU-4 timeslot: The adaptation source function has access to a specific AU-4 of the M4 access point. The AU-4 is
defined by the parameter (B,0) (B = 1..4).

Activation: The function shall access the access point when it is activated (MI_Active istrue). Otherwise, it shall not
access the access point.

Defects: None.
Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output an all-ONEs signal within 250 Ls; on clearing of aAlS the function
shall output normal data within 250 ps.

NOTE 4: If Cl_SSF is not connected (when MS4/S4 A _SoisconnectedtoaS4 TT_So), Cl_SSF is assumed to be
false.

Defect Correlations: None.
Perfor mance M onitoring:

Every second the number of generated pointer increments within that second shall be counted as the pPJE+. Every
second the number of generated pointer decrements within that second shall be counted as the pPJE-.

NOTE 5: Thisisapplicable for a passing through VC-4 only. A locally generated V C-4 may have a fixed frame
phase; pointer justifications will not occur.
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7.3.2 STM-4 Multiplex Section to S4 Layer Adaptation Sink
MS4/S4_A_Sk/(B,0)

Symbol:
A d
N=(1,0) .. (4,0)
MS4/S4 A SK M<—————>\  MS4/S4-N
M34 Al
Figure 59: MS4/S4_A_Sk symbol
Interfaces:
Table 42: MS4/S4_A_Sk input and output signals
Input(s) Qutput(s)
MS4_Al_D S4_CI_D
MS4_Al_CK S4 Cl_CK
MS4_Al_FS S4 CIFS
MS4_Al_TSF S4 _Cl_SSF
MS4/S4_A_Sk_MI_Active MS4/S4_A_Sk_MI_cAIS
MS4/S4 A Sk MI_AIS Reported MS4/S4 A Sk _MI cLOP
Processes:

This function recovers the V C-4 data with frame phase information from the STM-4 as defined in EN 300 147 [1]. The
VC-4 is extracted from the AU tributary location indicated by (B,0), where B designates the AUG-1 number (1 to 4).
The function can be activated / deactivated when multiple payload adaptation functions are connected to the access
point.

H1H2 - AU-4 pointer interpretation: An AU-4 pointer consists of 2 bytes, [4, N] and [4, 12+N]. The function shall
perform AU-4 pointer interpretation according to annex B of EN 300 417-1-1 [3] to recover the V C-4 frame phase
within the STM-4. The process shall maintain its current phase on detection of an invalid pointer and searchesin
paralel for anew phase. N=B + 1.

YY1*1*: The bytes[4, 4+N], [4, 8+N], [4, 16+N], and [4, 20+N] contain fixed stuff, of a specified value, ignored by
the AU-4 pointer interpreter. N=B + 1.

AU-4 timedlot: The adaptation sink function has access to a specific AU-4 of the M$4 access point. The AU-4 is
defined by the parameter (B,0) (B = 1..4).

Activation: The function shall perform the operation specified above when it is activated (M1_Activeistrue).
Otherwise, it shall transmit the all-ONEs signal at its output (Cl_D) and not report its status via its management point.
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Defects:

dAIS. The dAIS defect shall be detected if the pointer interpreter isin the AIS_state (see EN 300 417-1-1[3],
annex B). The dAIS defect shall be cleared if the pointer interpreter is not in the AIS_state.

dLOP: The dLOP defect shall be detected if the pointer interpreter isin the LOP_state (see EN 300 417-1-1[3],
annex B). The dLOP defect shall be cleared if the pointer interpreter is not in the LOP_state.

Consequent Actions:
aAlS - dAISor dLOP.
aSSF - dAlS or dLOP.

On declaration of aAlS the function shall output an all-ONEs (AIS) signal within 250 us; on clearing of aAlS the
function shall output the recovered data within 250 ps.

Defect Correlations:
CAIS - dAlSand (not Al_TSF) and AIS_Reported.
cLOP - dLOP.

Performance Monitoring: None.

7.3.3 STM-4 Multiplex Section to S4-4c Layer Adaptation Source
MS4/S4-4¢c_A _So

Symbol:
S4-4¢_Cl
MS4/S4-4c_A_ So Ml >\ MS4/S4-4¢c /< STMA_TI
MS4 Al
Figure 60: MS4/S4-4c_A_So symbol
I nterfaces:
Table 43: MS4/S4-4c_A_So input and output signals
Input(s) Output(s)
S4-4c_CI_D MS4_Al_D
S4-4c_Cl_CK MS4_Al_CK
S4-4c_CI_FS MS4_Al_FS
S4-4c_Cl_SSF
STM4_TI_CK MS4/S4-4c_A_So_MI_pPJE+
STM4_TI_FS MS4/S4-4c_A_So_MI_pPJE-
MS4/S4-4c_ A So MI_Active
Processes:

This function provides frequency justification and bitrate adaptation for aVVC-4-4c signal, represented by a nominally
(4 x 261 x 9 x 64) = 601 344 kbit/s information stream and the related frame phase with a frequency accuracy within
+ 4,6 ppm, to be multiplexed into a STM-4 signal. The function can be activated / deactivated when multiple payl oad
adaptation functions are connected to the access point.
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NOTE 1. Degraded performance may be observed when interworking with SONET equipment having a+ 20 ppm
network element clock source.

The frame phase of the VC-4-4c is coded in the related AU-4-4c pointer. Frequency justification, if required, is
performed by pointer adjustments. The accuracy of this coding process is specified below. See EN 300 417-4-1 [4],
annex A.

Frequency justification and bitrate adaptation: The function shall provide for an elastic store (buffer) process. The data
and frame start signals shall be written into the buffer under control of the associated input clock. The data and frame
start signals shall be read out of the buffer under control of the STM-4 clock, frame position, and justification decision.

The justification decisions determine the phase error introduced by the MS4/S4-4¢c_A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the AU-4-4c pointer actions. An exampleis given
in EN 300 417-4-1 [4], clause A.2.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification action, the reading of 96 data bits shall be cancelled once and no data written at the twelve positions H3 +
1. Upon a negative justification action, an extra 96 data bits shall be read out once into the twelve positions H3.

NOTE 2: A requirement for maximum introduced phase error cannot be defined until areference path is defined
from which the requirements for network elements can be deduced. Such a requirement would also limit
excessive phase error caused by pointer processors under fixed frequency offset conditions.

Buffer size: For further study.

CILFS
CI.SSF CI.D CI_CK

L ___ |

T |

! |

! |

! |

! |

| 1

| WR !

| Elastic Justification |

! Store RD | control |

| & :

| | Pointer |

| Generator !

STM4_TI_CK | ! MI_pPJE-
|
STM4_TI_FS ! MI_pPJE+

|

|

l

|

H1H2 & Cls :

|

|

<— MI_Active

all-ONEs !
— (AIS) insert i
|
|

Figure 61: Main processes within MS4/S4-4c_A_So

Behaviour at recovery from defect condition: The incoming frequency (S4-4c_Cl_CK) of a passing through V C-4-4c
may exceed its limits during a STM4dL OS condition. As a consequence, the buffer (elastic store) fill is not reliable any
more. Due to al-ONEs (AlS) insertion after the pointer generator this reliability is not important for the operation of the
network element. However, it shall be prevent to generate excessive pointer adjustments when recovering from the
defect condition.

NOTE 3: The definition of excessive pointer adjustmentsis for further study.
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The AU-4-4c pointer is carried in 2 + 6 bytes of payload specific OH in each STM-4 frame. The AU-4-4c pointer is
aigned in the STM-4 payload in fixed position relative to the STM-4 frame. The AU-4-4c pointer points to the begin of
the V C-4-4c frame within the STM-4. The format of the AU-4-4c pointer and itslocation in the frame are defined in
EN 300 147 [1].

HI1IH1HIH1H2H2H2H?2 - Pointer generation: The function shall generate the AU-4-4c pointer as is described in

EN 300 417-1-1[3], annex A: Pointer Generation. It shall insert the pointer inthe H1 [4, 1], H2 [4, 13] positions with
the SSfield set to 10 to indicate AU-3/AU-4/AU-4-4c. It shall insert the concatenation indicator in the other pointer
locations H1 [4, 2] to [4, 4], H2 [4, 14] to [4, 16]. The concatenation indicator is defined as 1001ss11 11111111, with ss
being undefined bits.

YYYYYYYY1*1*1*1*1*1*1* 1* - Fixed stuff insertion: The function shall insert fixed stuff codesY = 1001ssl11 in
bytes[4, 5] to [4, 12] and code "1" = 11111111 in bytes[4, 17] to [4, 24]. Bits ss are undefined.

Activation: The function shall access the access point when it is activated (MI_Active istrue). Otherwise, it shall not
access the access point.

Defects: None.
Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output an all-ONEs signal within 250 us; on clearing of aAlS the function
shall output normal data within 250 ps.

NOTE 4: If Cl_SSF is not connected (when MS4/S4-4c_A_So is connected to aS4-4¢c_TT_So), CI_SSFis
assumed to be false.

Defect Correlations: None.
Performance Monitoring:

Every second the number of generated pointer increments within that second shall be counted as the pPJE+. Every
second, the number of generated pointer decrements within that second shall be counted as the pPJE-.

NOTE 5: Thisisapplicable for a passing through VC-4-4c only. A locally generated V C-4-4¢ may have a fixed
frame phase; pointer justifications will not occur.

7.3.4  STM-4 Multiplex Section to S4-4c Layer Adaptation Sink
MS4/S4-4¢c_A_Sk

Symbol:

S4-4¢c_Cl

MS4/S4-4c_A_Sk_Mi= ~\ MS4/S4-4c

MS4_Al

Figure 62: MS4/S4-4c_A_Sk symbol
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Interfaces:
Table 44: MS4/S4-4c_A_Sk input and output signals
Input(s) Output(s)
MS4_Al_D S4-4c_CI_D
MS4_Al_CK S4-4c_Cl_CK
MS4_Al_FS S4-4c_Cl_FS
MS4_Al_TSF S4-4c_Cl_SSF
MS4/S4-4c_A_Sk_MI_Active MS4/S4-4c_A_Sk_MI_cAIS
MS4/S4-4c_A_Sk_MI_AIS_Reported MS4/S4-4c A Sk Ml cLOP
Processes:

This function recovers the V C-4-4c data with frame phase information from the STM-4 as defined in EN 300 147 [1].
The function can be activated / deactivated when multiple payload adaptation functions are connected to the access
point.

H1H2 - AU-4-4c pointer interpretation: An AU-4-4c pointer consists of 4 x 2 bytes, [4, 1]/[4, 13], [4, 2]/[4, 14],

[4, 3]/[4, 15], and [4, 4]/[4, 16]. The last three pairs of pointer bytes contain the concatenation indication. The function
shall perform AU-4-4c pointer interpretation according to annex B of EN 300 417-1-1 [3] to recover the VC-4-4c frame
phase within the STM-4. The process shall maintain its current phase on detection of an invalid pointer and searchesin
parallel for a new phase.

YY1*1*: The bytes[4, 5] to [4, 12] and [4, 17] to [4, 24] contain fixed stuff, of a specified value, ignored by the
AU-4-4c pointer interpreter.

Activation: The function shall perform the operation specified above when it is activated (M1_Activeistrue).
Otherwise, it shall transmit the all-ONEs signal at its output (Cl_D) and not report its status via its management point.

Defects:

dAIS The dAIS defect shall be detected if the pointer interpreter isin the AISX_state (see EN 300 417-1-1 [3],
annex B). The dAIS defect shall be cleared if the pointer interpreter is not in the AISX_state.

dLOP: The dLOP defect shall be detected if the pointer interpreter isin the LOPX_state (see EN 300 417-1-1[3],
annex B). The dLOP defect shall be cleared if the pointer interpreter is not in the LOPX_state.

Consequent Actions:
aAlS - dAlS or dLOP.
asSSsF - dAISor dLOP.

On declaration of aAlS the function shall output an all-ONEs (AIS) signal within 250 us; on clearing of aAlS the
function shall output the recovered data within 250 us.

Defect Correlations:
cAIS - dAIS and (not aTSF) and AIS_Reported.
cLOP - dLOP.

Perfor mance M onitoring: None.
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7.3.5 STM-4 Multiplex Section to DCC Adaptation Source
MS4/DCC_A_So

Symbol:
DCC_CI_DDCC_CI_CK
MS4/DCC /< STMA_TI
MS4_Al
Figure 63: MS4/DCC_A_So symbol
I nterfaces:
Table 45: MS4/DCC_A_So input and output signals
Input(s) Output(s)
DCC_CI_D MS4_Al_D
STM4_TI_CK DCC_CI_CK
STM4 TI_FS
Processes:

The function multiplexes the DCC CI data (576 kbit/s) into the byte locations D4 to D12 as defined in EN 300 147 [1]
and depicted in figure 52.

NOTE: DCC transmission can be "disabled" when the matrix connection in the connected DCC_C functionis

removed.
Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Perfor mance M onitoring: None.

7.3.6 STM-4 Multiplex Section to DCC Adaptation Sink MS4/DCC_A_Sk
Symbol:

DCC_ClI

MS4/DCC

MS4_Al

Figure 64: MS4/DCC_A_Sk symbol
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Interfaces:
Table 46: MS4/DCC_A_Sk input and output signals
Input(s) Output(s)
MS4_Al_D DCC_CI_D
MS4_Al_CK DCC_Cl_CK
MS4_Al_FS DCC_CI_SSF
MS4 Al _TSF
Processes:

The function separates DCC data from M S Overhead as defined in EN 300 147 [1] and depicted in figure 52.

NOTE: DCC processing can be "disabled" when the matrix connection in the connected DCC_C functionis
removed.

Defects: None.
Consequent Actions:

aSSF ~  ALTSF
Defect Correlations: None.

Perfor mance M onitoring: None.

7.3.7 STM-4 Multiplex Section to POs Adaptation Source MS4/P0Os_A_So
Symbol:

POs_ClI

MS4/P0s /< STM4_TI

MS4_Al

Figure 65: MS4/P0s_A_So symbol

Interfaces:
Table 47: MS4/P0Os_A_So input and output signals
Input(s) Output(s)
POs_CI_D MS4/P0s_Al_So_D
POs_Cl_CK
POs_CI_FS
STM4_TI_CK
STM4 Tl FS
Processes:

This function provides the multiplexing of a 64 kbit/s orderwire information stream into the MS4_Al using slip
buffering. It takes POs_Cl, defined in EN 300 166 [2] as an octet structured bit-stream with a synchronous bit rate of
64 kbit/s, present at itsinput and insertsit into the MSOH byte E2 as defined in EN 300 147 [1] and depicted in
figure 52.

NOTE: Any frequency deviation between the 64 kbit/s signal and the associated STM-4 signal leads to octet dips.
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Frequency justification and bitrate adaptation: The function shall provide for an elastic store (dip buffer) process. The
data signal shall be written into the store under control of the associated input clock. The data shall be read out of the
store under control of the STM-4 clock, frame position, and justification decisions.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification (dip) action, the reading of one 64 kbit/s octet (8 bits) shall be cancelled once. Upon a negative justification
(dlip) action, the same 64 kbit/s octet (8 bits) shall be read out a second time.

Buffer size: The elastic store (dip buffer) shall accommodate at least 18 us of wander without introducing errors.

Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Performance Monitoring: None.

7.3.8 STM-4 Multiplex Section to POs Adaptation Sink MS4/P0s_A_Sk
Symbol:

POs_Cl

T

MS4/P0s

MS4_Al

Figure 66: MS4/P0s_A_Sk symbol

Interfaces:
Table 48: MS4/POs_A_Sk input and output signals
Input(s) Output(s)
MS4_Al D POs_CI_Sk D
MS4_Al_CK POs_Cl_Sk_CK
MS4_Al_FS POs_CI_FS
MS4 Al TSF POs_CI_SSF
Processes:

The function separates POs data from M S Overhead byte E2 as defined in EN 300 147 [1] and depicted in figure 52.

Data latching and smoothing process: The function shall provide a data latching and smoothing function. Each 8-bit
octet received shall be written and latched into a data store under the control of the STM-4 signal clock. The eight data
bits shall then be read out of the store using anominal 64 kHz clock which may be derived directly from the incoming
STM-4 signal clock (e.g. 622 080 kHz divided by a factor of 9 720).

Defects: None.
Consequent Actions:
asSSsF - Al_TSF.

aAlS  «  ALTSF.
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On declaration of aAlS the function shall output an all-ONEs (AIS) signal - complying with the frequency limits for this
signal (abit rate in range 64 kbit/s + 100 ppm) - within 1 ms; on clearing of aAlS the function shall output normal data
within 1 ms.

Defect Correlations: None.

Perfor mance M onitoring: None.

7.3.9 STM-4 Multiplex Section to Synchronization Distribution Adaptation
Source MS4/SD_A_So

See EN 300 417-6-1 [5].

7.3.10 STM-4 Multiplex Section to Synchronization Distribution Adaptation
Sink MS4/SD_A_Sk

See EN 300 417-6-1 [5].

7.3.11 STM-4 Multiplex Section Layer Clock Adaptation Source
MS4-LC_A So

See EN 300 417-6-1 [5].

7.4 STM-4 Multiplex Section Layer Monitoring Functions

For further study.

7.5 STM-4 Multiplex Section Linear Trail Protection Functions

7.5.1 STM-4 Multiplex Section Linear Trail Protection Connection
Functions

7511 STM-4 Multiplex Section 1+1 Linear Trail Protection Connection MS4P1+1_C

Symbol:

MS4P_Cl MS4P_Cl

|

orma Normal
MS4P (1+1 linear)
Protection Working

MS4P_C_MI H//

Working Protection

APS

|
|
|
|
|
! 1
|
\Y | |
MS4P_ClI MS4P_ClI MS4P_ClI MS4P_Cl

Figure 67: MS4P1+1_C symbol
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Interfaces:
Table 49: MS4P1+1 C input and output signals
Input(s) Output(s)
For connection points W and P: For connection points W and P:
MS4P_CI_D MS4P_CI_D
MS4P_CI_CK MS4P_CI_CK
MS4P_CI_FS MS4P_CI_FS
MS4P_CI_SSF MS4P_CI_SSF
MS4P_CI_SSD
For connection points N:
For connection points N: MS4P_CI_D
MS4P_CI_D MS4P_CI_CK
MS4P_CI_CK MS4P_CI_FS
MS4P_CI_FS MS4P_CI_SSF
Per function: Per function:
MS4P_CI_APS MS4P_CI_APS
MS4P_C_MI_SWtype MS4P_C_MI_cFOP
MS4P_C_MI_OPERtype
MS4P_C_MI_WTRTime
MS4P_C_MI_EXTCMD
NOTE:  Protection status reporting signals are for further study.
Processes:

The function performs the STM-4 linear multiplex section protection process for 1 + 1 protection architectures,

see EN 300 417-1-1 [3], clause 9.2. It performs the bridge and selector functionality as presented in figure 48 of

EN 300 417-1-1[3]. Inthe sink direction, the signal output at the normal #1 reference point can be the signal received
via either the associated working #1 section or the protection section; thisis determined by the SF, SD conditions
(relayed via Cl_SSF, Cl_SSD signals), the external commands and the information relayed viathe APS signal. In the
source direction, the working outputs are connected to the associated normal inputs. The protection output is connected

to the normal #1 input.

Provided no protection switching action is activated / required, the following changes to (the configuration of) a
connection shall be possible without disturbing the CI passing the connection:

- change between switching types;
- change between operation types;

- change of WTR time.

MS Protection Operation: The MStrail protection process shall operate as specified in annex A, according the

following characteristics:

Table 50 "Parameters for MS41P1+1_C protection process”

Architecture: 1+1

Switching type:

uni-directional or bi-directional

Operation type:

revertive or non-revertive

APS channel:

13 bits, K1[1-8] and K2[1-5]

Wait-To-Restore time:

in the order of 0-12 minutes

Switching time: <50 ms
Hold-off time: not applicable
Signal switch conditions: SF, SD

External commands:

(revertive operation) LO, FSw-#1, MSw-#1, CLR, EXER-#1

(non-revertive operation) LO or FSw, FSw-#i, MSw, MSw-#i, CLR,
EXER-#1

SFpriority, SDpriority:

high
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Defects: None.
Consequent Actions: None.
Defect Correlations:

CFOP  «  (seeEN 300417-1-1[3] annex L).

Perfor mance M onitoring: None.
7.5.1.2 STM-4 Multiplex Section 1:n Linear Trail Protection Connection MS4P1:n_C
Symbol:
MS4P_CI  MS4P_CI  MS4P_Cl MS4P_CI MS4P_Cl  MS4P_Cl
//ﬁtraLN#al #1 Norm“jls’ii Lol Noin21al #1 NormaI#ZEj\W;\
MS4P_C_MI <——><__ Working #1 Working #2 Protection( N Inearwgrk)ing “ Working #2 Protection >
l N
| ! SSF
IAPS I SSF |
v 'SSD  SSD
MS4p_Cl MS4p_Cl MS4P_Cl Ms4P_d| MS4P_ClI MS4P_ClI

Figure 68: MS4P1:n_C symbol(s)

Interfaces:
Table 51: MS4P1:n_C input and output signals
Input(s) Qutput(s)

For connection points W and P: For connection points W and P:

MS4P_CI_D MS4P_CI_D

MS4P_CI_CK MS4P_CI_CK

MS4P_CI_FS MS4P_CI_FS

MS4P_CI_SSF MS4P_CI_SSF

MS4P_CI_SSD

MS4P_MI_Sfpriority For connection points N and E:

MS4P_MI_Sdpriority MS4P_CI_D
MS4P_CI_CK

For connection points N and E: MS4P_CI_FS

MS4P_CI_D MS4P_CI_SSF

MS4P_CI_CK

MS4P_CI_FS Per function:
MS4P_CI_APS

Per function:

MS4P_CI_APS MS4P_C_MI_cFOP

MS4P_C_MI_Swtype

MS4P_C_MI_EXTRAtraffic

MS4P_C_MI_WTRTime

MS4P_C_MI_EXTCMD

NOTE:  Protection status reporting signals are for further study.

Processes:

The function performs the STM-4 linear multiplex section protection process for 1:n protection architectures; see

EN 300 417-1-1[3], clause 9.2. It performs the bridge and selector functionality as presented in figure 47 of

EN 300417-1-1[3]. Inthe sink direction, the signal output at the normal #i reference point can be the signal received
via either the associated working #i section or the protection section; thisis determined by the SF, SD conditions
(relayed via Cl_SSF, Cl_SSD signals), the external commands and the information relayed viathe APS signal. In the
source direction, the working outputs are connected to the associated normal inputs. The protection output is outsourced
(no input connected), connected to the extra traffic input, or connected to any normal input.
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Provided no protection switching action is activated / required the following changes to (the configuration of) a
connection shall be possible without disturbing the CI passing the connection:
- change between switching types;
- change of WTR time.

MS Protection Operation: The MStrail protection process shall operate as specified in annex A, according the
following characteristics.

Table 52: "Parameters for MS4P1:n_C protection process"

Architecture: 1n(n<14)

Switching type: uni-directional or bi-directional

Operation type: Revertive

APS channel: 13 bits, K1[1-8] and K2[1-5]

Wait-To-Restore time: in the order of 0-12 minutes

Switching time: <50 ms

Hold-off time: not applicable

Signal switch conditions: SF, SD

External commands: LO, FSw-#i, MSw-#i, CLR, EXER
Defects: None.

Consequent Actions:

For the case where neither the extratraffic nor anormal signal input isto be connected to the protection section output,
the null signal shall be connected to the protection output. The null signal is either one of the normal signals, an
all-ONEs, or atest signal.

For the case of a protection switch, the extra traffic output (if applicable) is disconnected from the protection input, set
to al-ONEs (AlS) and aSSF is activated.

Defect Correlations:
cFOP - (see EN 300 417-1-1 [3] annex L).

Performance Monitoring: None.

7.5.2 STM-4 Multiplex Section Linear Trail Protection Trail Termination

Functions
7521 Multiplex Section Protection Trail Termination Source MS4P_TT_So
Symbol:
MS4_Al
MS4P_TT_So_|
MS4P_ClI

Figure 69: MS4P_TT_So symbol
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Interfaces:
Table 53: MS4P_TT_So input and output signals
Input(s) Output(s)
MS4_Al_D MS4P_CI_D
MS4_Al_CK MS4P_CI_CK
MS4 Al FS MS4P _CI_FS
Processes:

No information processing isrequired inthe MSAP_TT_So, the MS4_All at its output being identical to the MSAP_Cl at
itsinput.

Defects: None.
Consequent Actions: None
Defect Correlations: None.
Perfor mance M onitoring: None.
75.2.2 Multiplex Section Protection Trail Termination Sink MS4P_TT_Sk
Symbol:

MS4_Al

MS4P_TT_Sk_MI
MS4P_ClI

Figure 70: MS4P_TT_Sk symbol

Interfaces:
Table 54: MS4P_TT_Sk input and output signals
Input(s) Output(s)

MS4P_CI_D MS4_Al_D

MS4P_CI_CK MS4_Al_CK

MS4P_CI_FS MS4_Al_FS

MS4P_CI_SSF MS4_Al_TSF

MS4P TT Sk Ml SSF_ Reported MS4P_ TT Sk MI_cSSF
Processes:

The MSAP_TT_Sk function reports, as part of the M$4 layer, the state of the protected M4 trail. In case all
connections are unavailable the MSAP_TT_Sk reports the signal fail condition of the protected trail.

Defects: None.
Consequent Actions:

alSF <  Cl_SSF.
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Defect Correlations: None.
CSSF - Cl_SSF and SSF_Reported.

Perfor mance M onitoring: None.

7.5.3 STM-4 Multiplex Section Linear Trail Protection Adaptation

Functions
7531 STM-4 Multiplex Section to STM-4 Multiplex Section Protection Layer
Adaptation Source MS4/MS4P_A_So
Symbol:
MS4P_CI_
D CK FS APS
MS4/MS4P_A_So_MI <=\  MS4/MS4P
MS4_Al
Figure 71: MS4/MS4P_A_So symbol
Interfaces:
Table 55: MS4/MS4P_A_So input and output signals
Input(s) Output(s)
MS4P_CI_D MS4_Al_D
MS4P_CI_CK MS4_Al_CK
MS4P_CI_FS MS4_Al_FS
MS4P_CI_APS
Processes:

The function shall multiplex the M$4 APS signal and M$4 data signal onto the M $4 access point.

Defects: None.
Consequent actions: None.
Defect Correlations: None.
Performance Monitoring: None.
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STM-4 Multiplex Section to STM-4 Multiplex Section Protection Layer
Adaptation Sink MS4/MS4P_A_ Sk

MS4P_Cl
D CKFS SF SDAPS

[TI11]

MS4/MS4P_A_Sk Ml = =\ MS4/MS4P

MS4_Al

Figure 72: MS4/MS4P_A_Sk symbol

Table 56: MS4/MS4P_A_Sk input and output signals

Input(s) Output(s)
MS4_Al D MS4P_CI_D
MS4_Al_CK MS4P_CI_CK
MS4_Al_FS MS4P_CI_FS
MS4_Al_TSF MS4P_CI_SSF
MS4_AI_TSD MS4P_CI_SSD
MS4P_CI_APS (for Protection signal only)

The function shall extract and output the MSAP_CI_D signal fromthe MS4_Al_D signal.

K1[1-8]K 2[1-5]: The function shall extract the 13 APS bits K1[1-8] and K2[1-5] fromthe MS4_Al_D signal. A new
value shall be accepted when the value isidentical for three consecutive frames. This value shall be output via
MSAP_CI_APS. This processis required only for the protection section.

Defects: None.
Consequent actions:

aSSF Al_TSF.

aSSD Al_TSD.
Defect Correlations: None.
Performance Monitoring: None.
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8 STM-16 Regenerator Section Layer Functions

DCC_ClI

VOx_Cl POs_Cl MS16_CI STM16_TI MS16_CI  POs_Cl VOx_ CI  DCC_CI

) ) ()
'RS16/MS16’ RS16/P0s-N "RS16/VOX “RS16/DCG/

" ) |
N\?{SlG/DC(%\QSle/vo\K RSl6/‘POS-NN RSlG{MSlﬁ/
\

| | T 1 T i

D1-D3

F1 E1F1 E1,F1 F1 D1-D3

RS16_Cl RS16_Cl

Figure 73: STM-16 Regenerator Section atomic functions

RS16 Layer CP

The ClI at this point is an octet structured, 125 ps framed data stream with co-directional timing. It isthe entire STM-16
signal as defined in EN 300 147 [1]. The figure 74 depicts only bytes handled in the RS16 layer.

NOTE 1.

NOTE 2:

NOTE 3:

The unmarked bytes [2, 2] to [2, 48], [2, 50] to [2, 96], [3, 2] to [3, 48], [3, 50] to [3, 96], and [3, 98]
to[3, 144] inrows 2,3 (figure 74) are reserved for future international standardization. Currently, they are
undefined.

The bytes for National Use (NU) in rows 1,2 (figure 74) are reserved for operator specific usage. Their
processing is not within the province of the present document. If NU bytes[1, 113] to[1, 144] are unused,
care should be taken in selecting the binary content of the bytes which are excluded from the scrambling
process of the STM-N signal to ensure that long sequences of "1"s or "0"s do not occur.

The bytes Z0[1, 98] to [1, 112] are reserved for future international standardization. Currently, they are
undefined. Care should be taken in selecting the binary content of these bytes which are excluded from
the scrambling process of the STM-N signal to ensure that long sequences of "1"s or "0"s do not occur.

1 2 11 48 49 50 96 97 98 112113 144145 4320
Al Al A2 A2 30 20 ‘ NU

B1 E1l F1 NU

b1 D2 D3

MS16_Cl

Figure 74: RS16_CI_D signal
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RS16 Layer AP

The Al at this point is octet structured and 125 ps framed with co-directional timing and represents the combination of
adapted information from the MS16 layer (38 448 bytes per frame), the management communication DCC layer

(3 bytes per frame if supported), the OW layer (1 byte per frame if supported) and the user channel F1 (1 byte per frame
if supported). The location of these four components in the frame is defined in EN 300 147 [1] and depicted in

figure 75.

NOTE 4: BytesE1, F1 and D1-D3 will be undefined when the adaptation functions sourcing these bytes are not
present in the network element.

1 2 11 48 49 50 96 97 98 = 112113 144 145 4320
1 30 Z0 NU
2 E1 F1 NU
3
b1 D2 D3

MS16_Cl

Figure 75: RS16_AIl_D signal

8.1 STM-16 Regenerator Section Connection functions
For further study.
8.2 STM-16 Regenerator Section Trail Termination functions
8.2.1 STM-16 Regenerator Section Trail Termination Source
RS16_TT So

Symbol:

RS16_Al

RS16_TT_So_M
RS16_ClI

Figure 76: RS16_TT_So symbol
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Interfaces:
Table 57: RS16_TT_So input and output signals
Input(s) Output(s)
RS16_Al_D RS16_CI_D
RS16_AlI_CK RS16_CI_CK
RS16_Al_FS
RS16_TT So MI_TxTl
Processes:

The function builds the STM-16 signal by adding the frame alignment information, bytes A1A2, the STM Section Trace
Identifier (STI1) byte JO, computing the parity and inserting the B1 byte.

JO: In this byte the function shall insert the Transmitted Trail Trace Identifier TxTI. Itsformat is described in
EN 300 417-1-1[3], clause 7.1.

B1: The function shall calculate a Bit Interleaved Parity 8 (BIP-8) code using even parity. The BIP-8 shall be calculated
over al bits of the previous STM-16 frame after scrambling and is placed in byte position B1 of the current STM-16
frame before scrambling (figure 77).

A1A2: Thefunction shall insert the STM-16 frame alignment signal A1...A1A2...A2 into the regenerator section
overhead as defined in EN 300 147 [1] and depicted in figure 74.

Scrambler: This function provides scrambling of the RS16_Cl. The operation of the scrambler shall be functionally
identical to that of aframe synchronous scrambler of sequence length 127 operating at the line rate. The generating
polynomial shall be 1 + X8 + X7. The scrambler shall be reset to "1111 1111" on the most significant bit (MSB) of the
byte [1, 145] following the last byte of the STM-16 SOH in the first row. Thisbit and all subsequent bitsto be
scrambled shall be modulo 2 added to the output of the X7 position of the scrambler. The scrambler shall run
continuously throughout the remaining STM-16 frame.

RS16_Al

- l

RS TRACE ID
30| INSERTION ﬂ

FAS INSERTION

A2

BIP-8
g1 | COMPUTATION

SCRAMBLER

Figure 77: Some processes within RS16_TT_So
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Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Performance Monitoring: None.

8.2.2 STM-16 Regenerator Section Trail Termination Sink RS16 _TT Sk
Symbol:

RS16_Al

RS16_TT_Sk M

RS16_Cl

Figure 78: RS16_TT_Sk symbol

Interfaces:
Table 58: RS16_TT_Sk input and output signals
Input(s) Output(s)
RS16 CI_D RS16_Al D
RS16_Cl_CK RS16_Al CK
RS16_CI_FS RS16_AI_FS
RS16_Cl_SSF RS16_Al_TSF

RS16_TT_Sk_MI_EXTI
RS16_TT_Sk_MI_TPmode
RS16_TT_Sk_MI_TIMdis
RS16_TT_Sk_MI_ExTImode

RS16_TT_Sk_MI_AcTI
RS16_TT_Sk_MI_cTIM
RS16_TT_Sk_MI_pN_EBC
RS16_TT_Sk_MI_pN_DS

RS16 TT Sk MI lsecond

Processes:

This function monitors the STM-16 signal for RS errors, and recovers the RS trail termination status. It extracts the
payload independent overhead bytes (JO, B1) from the RS16 layer Characteristic |nformation:

Descrambling: The function shall descramble the incoming STM-16 signal. The operation of the descrambler shall be
functionally identical to that of ascrambler in RS16_TT_So.

B1: Even bit parity is computed for each bit n of every byte of the preceding scrambled STM-16 frame and compared
with bit n of B1 recovered from the current frame (n = 1 to 8 inclusive) (figure 79). A difference between the computed
and recovered B1 values is taken as evidence of one or more errors (NN_B) in the computation block.

JO: The Received Trail Trace Identifier RxT| shall be recovered from the JO byte and shall be made available as AcT]
for network management purposes. The application and acceptance and mismatch detection process shall be performed
as specified in EN 300 417-1-1 [3], clauses 7.1 and 8.2.1.3.
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RS16_Al
{ - KN — — —
‘ AcTl
15| RSTRACEID — dTiM
< X
‘ PROCESS =4
‘ :‘ ExTImode
‘ COMPARISON BIP-8
B1 violations
‘ DESCRAMBLER ‘
‘ BIP-8 ‘
‘ COMPUTATION
A R
RS16_Cl

Figure 79: Some processes within RS16_TT_Sk

Defects:
The function shall detect for dTIM defects according the specification in EN 300 417-1-1 [3], clause 8.2.1.
Consequent Actions:

aAlS - Cl_SSF or dTIM.

arSF - Cl_SSF or dTIM.

On declaration of aAlS the function shall output an all-ONEs (AlS) signal within 250 ps; on clearing of aAlSthe
function shall output normal data within 250 ps.

NOTE 1: Theterm"Cl_SSF" has been added to the conditions for aAlS while the descrambler function has been
moved from the e.g. OS16/RS16_A_Sk to thisfunction. Consequently, an all-ONEs (AlS) pattern
inserted in the mentioned adaptation function would be descrambled in this function. A "refreshment" of
all-ONEsisrequired.

NOTE 2: Theinsertion of AlS - especially due to detection of dTIM - will cause the RS-DCC channel to be
"squelched" too, so that control of the NE viathis channel islost. If control is viathis channel only, there
isarisk of adead-lock situation if dTIM is caused by a misprovisioning of ExTI.

Defect Correlations:
cTIM - MON and dTIM.
Perfor mance M onitoring:

For further study.
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8.3 STM-16 Regenerator Section Adaptation functions

8.3.1 STM-16 Regenerator Section to Multiplex Section Adaptation
Source RS16/MS16_A So

Symbol:
MS16_ClI
RS16/MS16
RS16_Al
Figure 80: RS16/MS16_A_So symbol
Interfaces:
Table 59: RS16/MS16_A_So input and output signals
Input(s) Qutput(s)
MS16_CI_D RS16_Al_D
MS16_Cl_CK RS16_Al_CK
STM16_CI_FS RS16_Al_FS
STM16_Cl SSF
Processes:

The function multiplexes the MS16_Cl data (38 448 bytes/ frame) into the STM-16 byte locations defined in
EN 300 147 [1] and depicted in figure 75.

NOTE 1. There might be cases in which the network element knows that the timing reference for a particular
STM-16 interface can not be maintained within +4,6 ppm. For such cases MS-AIS can be generated. This
is network element specific and outside the scope of the present document.

Defects: None.
Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output an all-ONEs signal within 250 us; on clearing of aAlS the function
shall output normal data within 250 ps. The frequency of the all ONEs signal shall be within 2 488,320 kHz + 20 ppm.

NOTE 2: If Cl_SSF is not connected (when RS16/MS16_A_So is connected to aMS16 TT_So), SSF is assumed

to be false.
Defect Correlations: None.
Perfor mance M onitoring: None.
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8.3.2 STM-16 Regenerator Section to Multiplex Section Adaptation Sink
RS16/MS16_A_ Sk

Symbol:
MS16_ClI
RS16/MS16
RS16_Al
Figure 81: RS16/MS16_A_Sk symbol
Interfaces:
Table 60: RS16/MS16_A_Sk input and output signals
Input(s) Qutput(s)
RS16_Al_D MS16_CI_D
RS16_Al_CK MS16_CI_CK
RS16_Al_FS MS16_Cl_FS
RS16 Al TSF MS16 CI SSF
Processes:

The function separates MS16_CI datafrom RS16_Al asdepicted in figure 75.
Defects: None.
Consequent Actions:
aSSF ~  ALTSF
Defect Correlations: None.

Perfor mance M onitoring: None.

8.3.3 STM-16 Regenerator Section to DCC Adaptation Source
RS16/DCC_A So

Symbol:

DCC_CI_DDCC_CI_CK

T

RS16/DCC /< STM16_TI

i

RS16_Al

Figure 82: RS16/DCC_A_So symbol
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I nterfaces:
Table 61: RS16/DCC_A_So input and output signals
Input(s) Output(s)

DCC_CI_D RS16_Al D

STM16_TI_CK DCC_CI_CK

STM16_TI_FS
Processes:

The function multiplexes the DCC CI data (192 kbit/s) into the byte locations D1, D2 and D3 as defined in
EN 300 147 [1] and depicted in figure 75.

NOTE: DCC transmission can be "disabled" when the matrix connection in the connected DCC_C functionis
removed.
Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Perfor mance M onitoring: None.

8.3.4  STM-16 Regenerator Section to DCC Adaptation Sink
RS16/DCC_A_ Sk
Symbol:
DCC_ClI
RS16/DCC
RS16_Al
Figure 83: RS16/DCC_A_Sk symbol
I nterfaces:
Table 62: RS16/DCC_A_Sk input and output signals
Input(s) Output(s)
RS16_AI_D DCC_CI_D
RS16_AI_CK DCC_CI_CK
RS16_Al_FS DCC_Cl_SSF
RS16 _Al_TSF
Processes:

The function separates DCC data from RS Overhead as defined in EN 300 147 [1] and depicted in figure 75.

NOTE:
removed.

Defects:

None.
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Consequent Actions:
aSSF - Al _TSF.
Defect Correlations: None.

Perfor mance Monitoring: None.

8.3.5 STM-16 Regenerator Section to POs Adaptation Source
RS16/P0Os_A So/N

Symbol:
POs_ClI
N=E1,F1
RS16/P0s-N/<—— STM16_TI
RS16_Al
Figure 84: RS16/P0s_A_So symbol
Interfaces:
Table 63: RS16/P0s_A_So input and output signals
Input(s) Output(s)
POs_CI_D RS16_Al D
POs_Cl_CK
POs_CI_FS
MS16_TI_CK
MS16_TI_FS
Processes:

This function provides the multiplexing of a 64 kbit/s orderwire or user channel information stream into the RS16_Al
using dlip buffering. It takes POs_ClI, defined in EN 300 166 [2] as an octet structured bit-stream with a synchronous bit
rate of 64 kbit/s, present at itsinput and insertsit into the RSOH byte E1 or F1 as defined in EN 300 147 [1] and
depicted in figure 75.

NOTE: Any frequency deviation between the 64 kbit/s signal and the associated STM-16 signal leads to octet
dips.

Freguency justification and bitrate adaptation: The function shall provide an elastic store (dip buffer) process. The data
signal shall be written into the store under control of the associated input clock. The data shall be read out of the store
under control of the STM-16 clock, frame position (STM16_TI), and justification decisions.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification action, the reading of one 64 kbit/s octet (8 bits) shall be cancelled once. Upon a negative justification
action, the same 64 kbit/s octet (8 bits) shall be read out a second time.

Buffer size: The elastic store (slip buffer) shall accommodate at least 18 ps of wander without introducing errors.

64 kbit/s timeslot: The adaptation source function has access to a specific 64 kbit/s channel of the RS access point. The
specific 64 kbit/s channel is defined by the parameter N (N = E1, F1).

Defects: None.

Consequent Actions: None.
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Defect Correlations: None.

Perfor mance Monitoring: None.

8.3.6 STM-16 Regenerator Section to POs Adaptation Sink
RS16/P0Os_A_Sk/N

Symbol:

POs_Cl

N=E1,F1

RS16/P0s-N

RS16_Al

Figure 85: RS16/P0s_A_Sk symbol
Interfaces:

Table 64: RS16/P0s_A_Sk input and output signals

Input(s) Output(s)
RS16_AI_D POs_Cl_Sk_D
RS16_Al_CK POs_Cl_Sk_CK
RS16_Al_FS POs_CI_FS
RS16 Al TSF POs_CI_SSF

Processes.

The function separates POs data from RS Overhead byte E1 or F1 as defined in EN 300 147 [1] and depicted in
figure 75.

Data latching and smoothing process: The function shall provide a data latching and smoothing function. Each 8-bit
octet received shall be written and latched into a data store under the control of the STM-16 signal clock. The eight data
bits shall then be read out of the store using a nominal 64 kHz clock which may be derived directly from the incoming
STM-16 signal clock (e.g. 2 488 320 kHz divided by afactor of 38 880).

64 kbit/s timeslot: The adaptation sink function has access to a specific 64 kbit/s of the RS access point. The specific
64 kbit/sis defined by the parameter N (N = E1, F1).

Defects: None.
Consequent Actions:

aSSF ~  ALTSF

aAlS - Al_TSF.

On declaration of aAlS the function shall output an all-ONEs (AlS) signal - complying with the frequency limits for this
signal (abit rate in range 64 kbit/s + 100 ppm) - within 1 ms; on clearing of aAlS the function shall output normal data
within 1 ms.

Defect Correlations: None.

Perfor mance M onitoring: None.
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8.3.7 STM-16 Regenerator Section to VOx Adaptation Source
RS16/VOx_A_So

Symbol:
VOx_CI_D VOx_CI_CK
RS16/VOX /<——— STM16_TI
RS16_Al
Figure 86: RS16/VOx_A_So symbol
Interfaces:
Table 65: RS16/VOx_A_So input and output signals
Input(s) Output(s)

VOx_CI_D RS16_Al_D

STM16_TI_CK VOx_CI_CK

STM16_TI _FS
Processes: None.

This function multiplexes the VOx_CI data (64 kbit/s) into the byte location F1 as defined in EN 300 147 [1] and
depicted in figure 75.

The user channel byte F1 shall be added to the 125 pis frame.

Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Performance Monitoring: None.

8.3.8  STM-16 Regenerator Section to VOx Adaptation Sink
RS16/VOx_A_ Sk

Symbol:

VOx_Cl

RS16/V0x

RS16_Al

Figure 87: RS16/VOx_A_Sk symbol
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I nterfaces:
Table 66: RS16/VOx_A_Sk input and output signals
Input(s) Output(s)
RS16_Al D VOx_CI_D
RS16_AlI_CK VOx_CI_CK
RS16_Al_FS VOx_Cl_SSF
RS16_Al TSF
Processes:

This function separates user channel datafrom RS Overhead (byte F1) as defined in EN 300 147 [1] and depicted in
figure 75.

Defects: None.
Consequent Actions:

aSSF ~ Al TSk

aAlS  ~  ALTSF

On declaration of aAlS the function shall output an all-ONEs (AlS) signal within 1 ms; on clearing of aAlS the function
shall output normal data within 1 ms.

Defect Correlations: None.

Performance Monitoring: None.

9 STM-16 Multiplex Section Layer Functions

S4-16¢ S4-4c MS16-LC S4-4¢

S4-16¢
sS4 Cl STML6_TI sS4 _Cl
‘ (4,0,0) (4,4,0) (4,4,0) (4,0,0)

MS16/S4-16c/ \MS16/S4-4 MS16/S MS16/S4 MS16/S4-4 MS16/S4-16
DCC_Cl Sb_Cl POs_ClI POs_ClI Sb_Cl DCC_ClI
MSlB/DC% Msle/s% MS16/P0s MS16/P0s, MS16/SD/ \MS16/DCC/

e — b N N N
D4-D12 S1[5-8] E2 RI_RDI E2 S1[5-8] D4-D12

< RI_REI

\2 l

MS16_Cl MS16_Cl

Figure 88: STM-16 Multiplex Section atomic functions
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NOTE 1. The modelling of the MS16 to VC-4 and V C-4-4c layer adaptation functionality requires a further
enhancement making it similar to the VC-4 to lower order VC layer adaptation functionality. Thisisfor

further study.

M S16 Layer CP

The ClI at this point is octet structured and 125 ps framed with co-directional timing. Its format is characterized as the
MS16_Al with an additional MS Trail Termination overhead in the forty eight B2 bytes, byte M1, and bits 6-8 of the
K2 byte in the frame locations defined in EN 300 147 [1] and depicted in figure 89.

NOTE 2: The unmarked bytesinrowsb5, 6, 7, 8, 9 (figure 89) are reserved for future international standardization.
Currently, they are undefined.

NOTE 3: The bytesfor National Use (NU) in row 9 (figure 89) are reserved for operator specific usage. Their
processing is not within the province of the present document.

T 16 7 48 49 | 64 65 97 144145 4320
1
2
3
STM-16 payload
4 |HL HL Y H2| T H3 H3 (16 x 261 x 9 bytes)
5
B2 B2 K1 K2
6lpa D5 D6
7Ib7 D8 D9
8 p1g D11 D12
9ls1 E2 NU
- - N
P - N
1-4 5-8 ‘ ML ‘ ‘ ‘ ‘

Figure 89: MS16_CI_D

MSI16 Layer AP

The Al at this point is octet structured and 125 ps framed with co-directional timing. It represents the combination of
information adapted from the VC-4 layer (150 336 kbit/s), the management communications DCC layer (576 kbit/s),
the OW layer (64 kbit/sif supported), the AU-4 pointer (3 bytes per frame), the APS signalling channel (13 or 16 bits
per frame if supported, see note 4), and the SSM channel (4 bits per frame if supported). The location of these five
components in the frameis defined in EN 300 147 [1] and depicted in figure 90.

NOTE 4: 13 bits APS channel for the case of linear M S protection. 16 bits APS channel for the case of MS
SPRING protection.

NOTE 5: Bytes E2 and D4-D12 will be undefined when the adaptation functions sourcing these bytes are not
present in the network element.

The composition of the payload transported by an STM-16 will be determined by the client layer application. Typical
compositions of the payload include:

- oneVC-4-16¢ of 2 405 376 khit/s,;

- four VC-4-4c of 601 344 kbit/s;

- sixteen VC-4sof 150 336 kbit/s;

- combinations of VC-4s and V C-4-4cs up to the maximum of 16 VC-4 equivalents;

- eght [two] working V C-4s[V C-4-4cs] and eight [two] protection V C-4s [V C-4-4cs] (in MS16 SPRING
application).

ETSI



95 ETSI EN 300 417-3-1 V1.2.1 (2001-10)

Figure 88 shows that more than one adaptation source function exists in the MS16 layer that can be connected to one
M S16 access point. For such case, a subset of these adaptation source functionsis allowed to be activated together, but
only one adaptation source function may have accessto a specific AU timedot. Access to the same AU timeslot by
other adaptation source functions shall be denied. In contradiction with the source direction, adaptation sink functions
may be activated all together. This may cause faults (e.g. cLOP) to be detected and reported. To prevent this an
adaptation sink function can be deactivated.

NOTE 6: If one adaptation function only is connected to the AP, it will be activated. If one or more other functions
are connected to the same AP accessing the same AU timeslot, one out of the set of functions will be

active.
1 16 17 48 49 64 65 97 144145 4320
1
2
3
STM-16 payload
4 Hl‘ H1 ‘ Y H2| o BT H3 3 (16 x 261 x 9 bytes)
5 K1 K2
61p4 D5 D6
7 D7 D8 D9
8p1g D11 D12
9ls1 E2 NU
P N
P - N
14 5.8 ‘ ‘

Figure 90: MS16_AI_D

Figure 91 shows the M S trail protection specific sublayer atomic functions (MS16/MS16P_A, MS16P_C, MS16P_TT)
within the MS16 layer. Note that the DCC (D4-D12), OW (E2), and SSM (S1[5-8]) signals can be accessible before
(unprotected) and after (protected) the MS16P_C function. The choice is outside the scope of the present document.

NOTE 7: Equipment may provide M S protection and bi-directional services such as DCC and OW inthe M S layer.
Where alink uses this provision both ends of the link shall be configured to operate these servicesin the
same mode (i.e. either protected or unprotected).

pce ¢l POs CI SD_Cl S4_Cl S4-4¢_Cl S4-4¢_Cl s4_Cl SD_ClI POs_Cl DCC_ClI
N ~ STM16_TI
Vi V \/ 0 400 o 4 A
ysmlbcgz’ %MSlG/POS MS16/SD/ _\ MS16/ S16/S4- 0) S16/SX- MS16/ MS16/SD/ \MS16/P0s/ WS16/DCE
I I
l | \ \ N N A N
S1[5-8] S1[5-8]
MS16P S16
SD_CI DCC_CI POs_Cl » POs_Cl DCC_ClI sD_Cl
MS16/SD/ %\{ISIG/DCQ’ MSlG/PO§/%SlG/MSl§{5 MS4/Ms4p’ \ MS16/P0s/ WIS16/DCZ \MS16/SD,
I I
\ \ \
S1[5-8] D4-D12 E2 N RI RDI ] E2 D4-D12 S1[5-8]
M87 e RI_REI M87
MS16_Cl MS16_Cl

Figure 91: STM-16 Multiplex Section Linear Trail Protection Functions
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M S16P Sublayer CP

The Cl at this point is octet structured and 125 ps framed with co-directional timing. Its format is equivalent to the
MS4_Al and depicted in figure 92.

NOTE 8: Bytes S1, E2 and D4-D12 will be undefined when the adaptation functions sourcing these bytes are not
present in the network element or are unprotected (see above).

1. 16 17 48 49 . 64 65 97 144 11%52' 193 4320
1
2
3
4 Hl‘ HL ‘ Y H2| 7 H3 H3 Ha+1
° K1 K2 (1%T><Mz-éf X %ytl)(;?gs)
6lpa D5 D6
“Io7 D8 D9
8 Ip1g D11 D12
9ls1 E2 NU

1-4 58 ‘

Figure 92: MS16P_CI_D
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- S4 B
. I
T
8x 8x 8x 8x 8x 8x 8x 8x 8x 8x 8x 8x
Vsieiss) Mis16iSa) " \WS16/SE) \\WS16/SA ww ww VSL6/S4) |\ WS16/S4) .\ MS16/54 . \MS16/SA
MS16_Al MS16_Al MS16_Al MS16_Al MS16_Al MS16_Al
S16 6
fs
MS16P_ClI MS16P_ClI MSlGP Cl MS16P_Cl MS16P_ClI MS16P_ClI
W /4 E W
— \
-l \ \ MS16P2fsh >
w P WP
SD_cl Pos_Cl  SSF/ H T } ps PO5Cl SD_Cl SD_Cl POs_CI
SSD ! MS16P_ClI | ‘
i\ I Rps! V! v i 1 sso v J
Ms16/SD/  \WMS16/P0s” MSlG/M516P2f§I’(M316/MSlGPZf% \Ws16/P0s’ \MS16/SD \MS16/SD \MSlG/PO§/ NSIG/MSlGPZW@lG/MSlGPZfS% \Ws16/P0s’  \MS16/SD
T * MS16P_Al v v 1 T MS16P_Al \A V
TSF! -
TSD\vs16 @316 Xsm MS}G/
West ‘ Working ‘ ‘Extra traffi¢ - East
NC ’ NC

Figure 93: STM-16 Multiplex Section 2 flbre Shared Protection Ring model (working: AU-4 #1 to AU-4 #8, protection: AU-4 #9 to AU-4 #16)
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9.1 STM-16 Multiplex Section Connection functions

For further study.

9.2 STM-16 Multiplex Section Trail Termination functions

9.2.1 STM-16 Multiplex Section Trail Termination Source MS16_TT_So
Symbol:

MS16_Al

MS16_RI

MS16_Cl

Figure 94: MS16_TT_So symbol

Interfaces:
Table 67: MS16_TT_So input and output signals
Input(s) Output(s)

MS16_Al_D MS16_Cl_D
MS16_Al_CK MS16_CI_CK
MS16_Al_FS MS16_CI_FS
MS16_RI_REI
MS16_RI_RDI

Processes:

This function adds error monitoring capabilities and remote maintenance information signals to the MS16_Al.

M 1: The function shall within 1 msinsert the value of MS16_RI_REI into the REI (Remote Error Indication) - to
convey the count of interleaved bit blocks that have been detected in error by the BIP-384 process in the companion
MS16_TT_Sk - in the range of "0000 0000" (0) to "1111 1111" (255) where the value conveyed is truncated at 255.

K 2[6-8]: These bits represents the defect status of the associated MS16_TT_Sk. The RDI indication shall be set to
"110" on activation of MS16_RI_RDI within 1 ms, determined by the associated MS16_TT_Sk function, and passed
through transparently (except for incoming codes "111" and "110") within 1 mson the MS16_RI_RDI removal. If
MS16_RI_RDI isinactive an incoming code "111" or "110" shall be replaced by code "000".

NOTE 1. K2[6-8] can hot be set to "000" on clearing of RI_RDI; MS SPRING APS extends into those bits. The
bits shall be passed transparently in this case. With linear M S protection or without protection it shall be
guaranteed that neither code "111" nor "110" will be output.

B2: The function shall calculate a Bit Interleaved Parity 384 (BIP-384) code using even parity. The BIP-384 shall be
calculated over all bits, except those in the RSOH bytes, of the previous STM-16 frame and placed in forty-eight
B2 bytes of the current STM-16 frame.

NOTE 2: The BIP-384 procedure is described in EN 300 147 [1].
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Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Performance Monitoring: None.
9.2.2 STM-16 Multiplex Section Trail Termination Sink MS16 TT Sk
Symbol:
MS16_Al
MS16
MS16_TT_Sk_ML MS16_RI
MS16_Cl
Figure 95: MS16_TT_Sk symbol
Interfaces:
Table 68: MS16_TT_Sk input and output signals
Input(s) Output(s)
MS16_CI_D MS16_Al D
MS16_CI_CK MS16_ Al CK
MS16_CI_FS MS16_Al_FS
MS16_Cl_SSF MS16_AI_TSF
MS16_TT_Sk_MI_DEGTHR MS16_Al_TSD
MS16_TT_Sk_MI_DEGM MS16_TT_Sk_MI_cAIS
MS16_TT_Sk_MI_1second MS16_TT_Sk_MI_cDEG
MS16_TT_Sk_MI_TPmode MS16_TT_Sk_MI_cRDI
MS16_TT_Sk_MI_SSF_Reported MS16_TT_Sk_MI_cSSF
MS16_TT_Sk_MI_AIS_Reported MS16_TT_Sk_MI_pN_EBC
MS16_TT_Sk_MI_RDI_Reported MS16_TT_Sk_MI_pF_EBC
MS16_TT_Sk_MI_M1_Ignored MS16_TT_Sk_MI_pN_DS
MS16_TT_Sk_MI_pF_DS
MS16_RI_REI
MS16 RI RDI
Processes:
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This function monitors error performance of associated MS16 including the far end receiver.

B2: The BIP-384 shall be calculated over all bits, except of those in the RSOH bytes, of the previous STM-16 frame
and compared with the three error monitoring bytes B2 recovered from the MSOH of the current STM-16 frame. A
difference between the computed and recovered B2 values is taken as evidence of one or more errors (nNN_B) in the
computation block.

NOTE 1. There are 384 blocks consisting of 801 bits and a BIP-1 as EDC per STM-16 frame in the MS16 layer.

M 1: The REI information carried in these bits shall be extracted to enable single ended maintenance of a bi-directional
trail (section). The REI (nF_B) is used to monitor the error performance of the other direction of transmission. The
application processis described in EN 300 417-1-1 [3], clause 7.4.2 (REI). If M1_ignored istrue, nF_B shall be forced
to"0"; if M1 _ignored isfalse, nF_B shall equal the value in REI.
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NOTE 2 : M1 _ignored is aparameter provisioned by the operator to indicate the support of the M1 byte in the
incoming STM-16 signal. For the case M1 is supported, M1 _ignored should be set to false, otherwise
M1 _ignored should be set to true.

The function shall interpret the value in the byte as shown in table 69.

Table 69: STM-16 M1 interpretation

M1[1-8] code, bits code interpretation [#BIP
1234 5678 violations], (nF_B)
0000 0000 0
0000 0001 1
0000 0010 2
0000 0011 3
0000 0100 4
11111111 255

NOTE 3: In case of interworking with old equipment not supporting MS-REI, the information extracted from M1 is
not relevant.

K2[6-8] - RDI: The RDI information carried in these bits shall be extracted to enable single ended maintenance of a
bi-directional trail (section). The RDI provides information asto the status of the remote receiver. A "110" indicates a
Remote Defect Indication state, while other patterns indicate the normal state. The application process is described in
EN 300 417-1-1 [3], clauses 7.4.11 and 8.2.

K2[6-8] - AlS: The MS-AlSinformation carried in these bits shall be extracted.
Defects:
The function shall detect for dDEG and dRDI defects according the specification in EN 300 417-1-1 [3], clause 8.2.1.

dAIS: If at least x consecutive frames contain the " 111" pattern in bits 6, 7 and 8 of the K2 byte a dAIS defect shall be
detected. dAIS shall be cleared if in at least x consecutive frames any pattern other then the "111" is detected in bits 6, 7
and 8 of byte K2. The x shall beinrange 3to 5.

Consequent Actions.
aAlS - dAlS.
aRDI - dAlS.
aREl - #EDCV.
arSF - dAlS.
arsb - dDEG.

On declaration of aAlS the function shall output an all-ONEs signal within 250 ps; on clearing of aAlS the function
shall output normal data within 250 ps.

Defect Correlations:
cAlS - MON and dAIS and (not Cl_SSF) and AIS_Reported.
cDEG - MON and dDEG.
cRDI - MON and dRDI and RDI_Reported.

CSSF - MON and dAIS and SSF_Reported.
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Perfor mance monitoring:

The performance monitoring process shall be performed as specified in EN 300 417-1-1 [3], clause 8.2.4 through 8.2.7.
pN_DS al SF or dEQ.
pF DS ~  dRDI.
pN_EBC —  =nN_B.

pF EBC ~ 3InFB.

9.3 STM-16 Multiplex Section Adaptation functions

9.3.1 STM-16 Multiplex Section to S4 Layer Adaptation Source
MS16/S4_A Sol/(C,B,0)

Symbol:
4 Cl
N=(1,1,0) .. (4,4,0)
MS16/S4 A So Ml<—————>\ MS16/S4-N /< STMI6_TI
MS16 Al
Figure 96: MS16/S4_A_So symbol
Interfaces:
Table 70: MS16/S4_A_So input and output signals
Input(s) Output(s)

S4 CLD MS16_Al D

S4_CI_CK MS16_Al_CK

S4 CILFS MS16_Al_FS

S4_CI_SSF

STM16_TI_CK MS16/S4_A_So_MI_pPJE+

STM16_TI_FS MS16/S4_A_So_MI_pPJE-

MS16/S4 A So MI Active
Processes:

This function provides frequency justification and bitrate adaptation for aVC-4 signal, represented by a nominally
(261 x 9 x 64) = 150 336 khit/s information stream and the related frame phase with a frequency accuracy within
+ 4,6 ppm, to be multiplexed into a STM-16 signal at the AU tributary location indicated by (C,B,0), where C
designates the AUG-4 number (1 to 4) and B designates the AUG-1 number (1 to 4). The function can be
activated / deactivated when multiple payload adaptation functions are connected to the access point.

NOTE 1: Degraded performance may be observed when interworking with SONET equipment having a + 20 ppm
network element clock source.

The frame phase of the VC-4 is coded in the related AU-4 pointer. Frequency justification, if required, is performed by
pointer adjustments. The accuracy of this coding process is specified below. See EN 300 417-4-1 [4], annex A.

Frequency justification and bitrate adaptation: The function shall provide for an elastic store (buffer) process. The data
and frame start signals shall be written into the buffer under control of the associated input clock. The data and frame
start signals shall be read out of the buffer under control of the STM-16 clock, frame position, and justification decision.
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The justification decisions determine the phase error introduced by the MS16/S4_A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the AU-4 pointer actions. An exampleisgivenin
EN 300 417-4-1[4], annex A.2.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification action, the reading of 24 data bits shall be cancelled once and no data written at the three positions H3 + 1.
Upon a negative justification action, an extra 24 data bits shall be read out once into the three positions H3.

NOTE 2: A requirement for maximum introduced phase error cannot be defined until a reference path is defined
from which the requirements for network elements can be deduced. Such a requirement would also limit
excessive phase error caused by pointer processors under fixed frequency offset conditions.

ClLFS
CI.SSF CIL.D Cl CK
I k
! |
! |
! |
! |
| |
|
| WR |
| Elastic Justification | |
| Store RD Control |
1 & ‘
| ‘ . !
‘ Pointer !
| Generator !
STM16 Tl CK | |~ MI_pPJE-
|
STM16_TI_FS ! - MI_pPJE+
|
! |
| |
|
| H1H2 |
! |
e < MI_Active
! all- s ;
7 (AIS) insert <IN
! |
o vy o |
ALD Al CK

Al_FS
Figure 97: Main processes within MS16/S4_A_So

Buffer size: For further study.

Behaviour at recovery from defect condition: The incoming frequency (S4_Cl_CK) of a passing through V C-4 may
exceed itslimits during a STM 16dL OS condition. As a consequence, the buffer (elastic store) fill is not reliable any
more. Due to al-ONEs (AlS) insertion after the pointer generator this reliability is not important for the operation of the
network element. However, it shall be prevent to generate excessive pointer adjustments when recovering from the
defect condition.

NOTE 3: The definition of excessive pointer adjustmentsis for further study.

The AU-4 pointer is carried in 2 bytes of payload specific OH (H1, H2) in each STM-16 frame. The AU-4 pointer is
aligned in the STM-16 payload in fixed position relative to the STM-16 frame. The AU-4 pointer points to the begin of
the VC-4 frame within the STM-16. The format of the AU-4 pointer and itslocation in the frame are defined in

EN 300 147 [1].

H1H2 - Pointer generation: The function shall generate the AU-4 pointer asis described in EN 300 417-1-1 [3],
annex A: Pointer Generation. It shall insert the pointer in the H1 [4, N], H2 [4, 48+N] positions with the SSfield set to
10toindicate AU-4, N =4(C-1) + B + 1.

YY1*1* - Fixed stuff insertion: The function shall insert fixed stuff codes Y = 1001ss11 in bytes[4, 16+N] and [4,
32+N] and code"1" = 11111111 in bytes [4, 64+N] and [4, 80+N]. N = 4(C-1) + B + 1. Bits ss are undefined.

AU-4 timedlot: The adaptation source function has access to a specific AU-4 of the MS16 access point. The AU-4 is
defined by the parameter (C,B,0) (C=1..4and B = 1..4).

ETSI



103 ETSI EN 300 417-3-1 V1.2.1 (2001-10)
Activation: The function shall access the access point when it is activated (MI_Active istrue). Otherwise, it shall not
access the access point.
Defects: None.
Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output an all-ONEs signal within 250 Ls; on clearing of aAlS the function
shall output normal data within 250 ps.

NOTE 4: if CI_SSFis not connected (when MS16/S4 A_Soisconnectedto aS4 TT_So), Cl_SSF is assumed to
be false.

Defect Correlations: None.
Perfor mance M onitoring:

Every second the number of generated pointer increments within that second shall be counted as the pPJE+. Every
second the number of generated pointer decrements within that second shall be counted as the pPJE-.

NOTE 5: Thisisapplicable for a passing through VC-4 only. A locally generated V C-4 will have afixed frame
phase; pointer justifications will not occur.

9.3.2 STM-16 Multiplex Section to S4 Layer Adaptation Sink
MS16/S4_A_Sk/(C,B,0)

Symbol:
S4 Cl
N=(1,1,0) .. (4,4,0)
MS16/$4 A Sk M<———\ MS16/S4-N
MS16 Al
Figure 98: MS16/S4_A_Sk symbol
Interfaces:
Table 71: MS16/S4_A_Sk input and output signals
Input(s) Output(s)

MS16_Al_D S4 CILD

MS16_Al_CK S4_Cl_CK

MS16_Al_FS S4 CILFS

MS16_Al_TSF S4 Cl_SSF

MS16/S4_A_Sk_MI_Active MS16/S4_A_Sk_MI_cAIS

MS16/S4 A Sk MI_AIS Reported MS16/S4 A Sk Ml cLOP
Processes:

This function recovers the V C-4 data with frame phase information from the STM-16 as defined in EN 300 147 [1]. The
V C-4 is extracted from the AU tributary location indicated by (C,B,0), where C designates the AUG-4 number (1 to 4)
and B designates the AUG-1 number (1 to 4). The function can be activated / deactivated when multiple payload
adaptation functions are connected to the access point.
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H1H2 - AU-4 pointer interpretation: An AU-4 pointer consists of 2 bytes, [4, N] and [4, 48+N]. The function shall
perform AU-4 pointer interpretation according to annex B of EN 300 417-1-1 [3] to recover the VC-4 frame phase
within the STM-16. The process shall maintain its current phase on detection of an invalid pointer and searchesin
parallel for anew phase. N =4(C-1) +B + 1

YY1*1*: The bytes[4, 16+N], [4, 32+N], [4, 64+N], and [4, 80+N] contain fixed stuff, of a specified value, ignored by
the AU-4 pointer interpreter. N = 4(C-1) + B + 1.

AU-4 timedlot: The adaptation sink function has access to a specific AU-4 of the M S16 access point. The AU-4 is
defined by the parameter (C,B,0) (C=1..4and B = 1..4).

Activation: The function shall perform the operation specified above when it is activated (M1_Activeistrue).
Otherwise, it shall transmit the all-ONEs signal at its output (Cl_D) and not report its status via its management point.

Defects:

dAIS The dAIS defect shall be detected if the pointer interpreter isin the AlS_state (see EN 300 417-1-1 [3], annex B).
The dAIS defect shall be cleared if the pointer interpreter is not in the AIS_state.

dLOP: The dLOP defect shall be detected if the pointer interpreter isin the LOP_state (see EN 300 417-1-1[3],
annex B). The dLOP defect shall be cleared if the pointer interpreter is not in the LOP_state.

Consequent Actions:
aAlS - dAlS or dLOP.
asSSF - dAISor dLOP.

On declaration of aAlS the function shall output an all-ONEs (AIS) signal within 250 us; on clearing of aAlS the
function shall output the recovered data within 250 us.

Defect Correlations:
CAIS - dAlS and (not Al_TSF) and AIS_Reported..
cLOP - dLOP.

Performance Monitoring: None.

9.3.3 STM-16 Multiplex Section to S4-4c Layer Adaptation Source
MS16/S4-4c_A Sol/(C,0,0)

Symbol:

S44c d
N=(1,0,0) .. (4,0,0)

MS16/S4-4c A SO Ml<—————> M816/N84 4c < STMI6_TI

J

MS16 Al

Figure 99: MS16/S4-4c_A_So symbol
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Interfaces:
Table 72: MS16/S4-4c_A_So input and output signals
Input(s) Output(s)
S4-4c_CI_D MS16_Al_D
S4-4c_Cl_CK MS16_Al_CK
S4-4c_CI_FS MS16_Al_FS
S4-4c_Cl_SSF
STM16_TI_CK MS16/S4-4c_A_So_MI_pPJE+
STM16_TI_FS MS16/S4-4c_A_So_MI_pPJE-
MS16/S4-4c A So MI Active
Processes:

This function provides frequency justification and bitrate adaptation for aVVC-4-4c signal, represented by a nominally
(4 x 261 x 9 x 64) = 601 344 kbit/s information stream and the related frame phase with a frequency accuracy within
+ 4,6 ppm, to be multiplexed into a STM-16 signal at the AU-4-4c tributary location indicated by (C,0.0), where C
designates the AUG-4 number (1 to 4). The function can be activated / deactivated when multiple payload adaptation
functions are connected to the access point.

NOTE 1: Degraded performance may be observed when interworking with SONET equipment having a + 20 ppm
network element clock source.

The frame phase of the VC-4-4c is coded in the related AU-4-4c pointer. Frequency justification, if required, is
performed by pointer adjustments. The accuracy of this coding process is specified below. See EN 300 417-4-1 [4],
annex A.

Frequency justification and bitrate adaptation: The function shall provide for an elastic store (buffer) process. The data
and frame start signals shall be written into the buffer under control of the associated input clock. The data and frame
start signals shall be read out of the buffer under control of the STM-16 clock, frame position, and justification decision.

The justification decisions determine the phase error introduced by the MS16/S4-4c_A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the AU-4-4c pointer actions. An exampleis given
in EN 30 417-4-1[4], clause A.2.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification action, the reading of 96 data bits shall be cancelled once and no data written at the twelve positions H3 +
1. Upon a negative justification action, an extra 96 data bits shall be read out once into the twelve positions H3.

NOTE 2: A requirement for maximum introduced phase error cannot be defined until areference path is defined
from which the requirements for network elements can be deduced. Such a requirement would also limit
excessive phase error caused by pointer processors under fixed frequency offset conditions.

Buffer size: For further study.
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Figure 100: Main processes within MS16/S4-4c_A_So

Behaviour at recovery from defect condition: The incoming frequency (S4-4c_Cl_CK) of a passing through V C-4-4c
may exceed its limits during a STM16dL OS condition. As a consequence, the buffer (elastic store) fill is not reliable
any more. Due to all-ONEs (AIS) insertion after the pointer generator this reliability is not important for the operation
of the network element. However, it shall be prevent to generate excessive pointer adjustments when recovering from
the defect condition.

NOTE 3: The definition of excessive pointer adjustmentsis for further study.

The AU-4-4c pointer iscarried in 2 + 6 bytes of payload specific OH in each STM-16 frame. The AU-4-4c pointer is
aligned in the STM-16 payload in fixed position relative to the STM-16 frame. The AU-4-4c pointer points to the begin
of the V C-4-4c frame within the STM-16. The format of the AU-4-4c pointer and its location in the frame are defined in
EN 300 147 [1].

H1IH1HIH1H2H2H2H?2 - Pointer generation: The function shall generate the AU-4-4c pointer as is described in
EN 300 417-1-1[3], annex A: Pointer Generation. It shall insert the pointer in the H1 [4, N], H2 [4, 48+N] positions
with the SSfield set to 10 to indicate AU-3/AU-4/AU-4-4c. It shall insert the concatenation indicator in the other
pointer locations H1 [4, 1+N] to [4, 3+N], H2 [4, 49+N] to [4, 51+N]. The concatenation indicator is defined as
1001ss11 11111111, with ss being undefined. N = 4(C-1) + 1.

YYYYYYYY1*1*1*1*1*1*1* 1* - Fixed stuff insertion: The function shall insert fixed stuff codes Y = 1001ss11 in
bytes[4, 16+N] to [4, 19+N] and [4, 32+N] to [4, 35+N] and code"1" = 11111111 in bytes [4, 64+N] to [4, 67+N]
and [4, 80+N] to [4, 83+N], N = 4(C-1) + 1. Bits ss are undefined.

AU-4-4c timeslots: The adaptation source function has access to a specific AU-4-4c of the MS16 access point. The
AU-4-4c is defined by the parameter (C,0,0) (C=1..4).

Activation: The function shall access the access point when it is activated (MI_Active istrue). Otherwise, it shall not
access the access point.

Defects: None.
Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output an all-ONEs signal within 250 us; on clearing of aAlS the function
shall output normal data within 250 ps.
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NOTE 4: If Cl_SSF is not connected (when MS16/S4-4c_A_Soisconnected to a$4-4¢c TT_So), Cl_SSFis
assumed to be false.
Defect Correlations: None.
Perfor mance M onitoring:

Every second the number of generated pointer increments within that second shall be counted as the pPJE+. Every
second the number of generated pointer decrements within that second shall be counted as the pPJE-.

NOTE 5: Thisisapplicable for a passing through VC-4-4c only. A locally generated V C-4-4¢c may have afixed
frame phase; pointer justifications will not occur.

9.3.4  STM-16 Multiplex Section to S4-4c Layer Adaptation Sink
MS16/S4-4c_A_Sk/(C,0,0)

Symbol:
SA-4c C
N=(1,0,0) .. (4,0,0)
MS16/S4-4c A SK Ml<——————> MSlGE‘HlC
MS16 Al
Figure 101: MS16/S4-4c_A_Sk symbol
Interfaces:
Table 73: MS16/S4-4c_A_Sk input and output signals
Input(s) Output(s)
MS16_Al_D S4-4c_CI_D
MS16_Al_CK S4-4¢c_Cl_CK
MS16_Al_FS S4-4¢c_CI_FS
MS16_Al_TSF S4-4c_CI_SSF
MS16/S4-4c_A_Sk_MI_Active MS16/S4-4c_A_Sk_MI_cAIS
MS16/S4-4c_A_Sk MI_AIS Reported MS16/S4-4c A Sk MI cLOP
Processes:

This function recovers the V C-4-4c data with frame phase information from the STM-16 as defined in EN 300 147 [1].
The VC-4-4c is extracted from tributary location indicated by (C,0.0), where C designates the AUG-4 number (1 to 4).
The function can be activated / deactivated when multiple payload adaptation functions are connected to the access
point.

H1H1IH1IH1H2H2H2H2 - AU-4-4c pointer interpretation: An AU-4-4c pointer consists of 2 bytes, [4, N] and

[4, 48 + N]. There will be 3 concatenation indicators, each 2 byteslong, in [4, 1+N]/[4, 49+N], [4, 2+N]/[4, 50+N], and
[4, 3+ N]/[4, 51 + N]. The function shall perform AU-4-4c pointer interpretation according to annex B of

EN 300 417-1-1 [3] to recover the V C-4-4c frame phase within the STM-16. The process shall maintain its current
phase on detection of aninvalid pointer and searchesin parallel for anew phase. N = 4(C-1) + 1.

YYYYYYYY1*1*1*1*1*1*1*1*: The bytes[4, 16 + N] to[4, 19+ N], [4, 32+ N] to[4, 35+ N], [4, 64 + N] to
[4, 67 + N] and [4, 80 + N] to [4, 83 + N] contain fixed stuff, of a specified value, ignored by the AU-4-4c pointer
interpreter, N = 4(C-1) + 1.

AU-4-4c timeslots: The adaptation source function has access to a specific AU-4-4c of the MS16 access point. The
AU-4-4c is defined by the parameter (C,0,0) (C=1..4).
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Activation: The function shall perform the operation specified above when it is activated (M1_Activeistrue).
Otherwise, it shall transmit the all-ONEs signal at its output (Cl_D) and not report its status via its management point.
Defects:

dAIS The dAIS defect shall be detected if the pointer interpreter isin the AISX_state (see EN 300 417-1-1 [3],
annex B). The dAIS defect shall be cleared if the pointer interpreter is not in the AISX_state.

dLOP: The dLOP defect shall be detected if the pointer interpreter isin the LOPX_state (see EN 300 417-1-1[3],
annex B). The dLOP defect shall be cleared if the pointer interpreter is not in the LOPX_state.

Consequent Actions:
aAlS - dAlIS or dLOP.
asSSsF - dAISor dLOP.

On declaration of aAlS the function shall output an all-ONEs (AIS) signal within 250 us; on clearing of aAlS the
function shall output the recovered data within 250 us.

Defect Correlations:
cAlIS - dAlS and (not aT SF) and AlS_Reported.
cLOP - dLOP.

Perfor mance M onitoring: None.

9.3.5 STM-16 Multiplex Section to S4-16¢ Layer Adaptation Source
MS16/S4-16¢c_A _So

Symbol:
S4-16c_Cl
S16/S4-16c_A_So_Ml—~_ ~\MS16/S4-16c.  sTM16_TI
MS16_Al
Figure 102: MS16/S4-16¢c_A_So symbol
Interfaces:

Table 74: MS16/S4-16¢c_A_So input and output signals

Input(s) Qutput(s)
S4-16¢c_CI_D MS16_Al_D
S4-16¢c_Cl_CK MS16 Al CK
S4-16¢_Cl_FS MS16_Al_FS
S4-16¢_CI_SSF
STM16_TI_CK MS16/S4-16c_A_So_MI_pPJE+
STM16_TI_FS MS16/S4-16c_A_So_MI_pPJE-
MS16/S4-16¢c A So MI Active
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Processes.

This function provides frequency justification and bitrate adaptation for aVVC-4-16c¢ signal, represented by a nominally
(16 x 261 x 9 x 64) = 2 405 376 kbit/s information stream and the related frame phase with a frequency accuracy within
* 4,6 ppm, to be multiplexed into a STM-16 signal at the AU-4-16c tributary location. The function can be

activated / deactivated when multiple payload adaptation functions are connected to the access point.

NOTE 1. Degraded performance may be observed when interworking with SONET equipment having a+ 20 ppm
network element clock source.

The frame phase of the VC-4-16c is coded in the related AU-4-16c¢ pointer. Frequency justification, if required, is
performed by pointer adjustments. The accuracy of this coding processis specified below. See EN 300 417-4-1 [4],
annex A.

Frequency justification and bitrate adaptation: The function shall provide for an elastic store (buffer) process. The data
and frame start signals shall be written into the buffer under control of the associated input clock. The data and frame
start signals shall be read out of the buffer under control of the STM-16 clock, frame position, and justification decision.

Thejustification decisions determine the phase error introduced by the MS16/S4-16c_A_So function. The amount of
this phase error can be measured at the physical interfaces by monitoring the AU-4-16c pointer actions. An exampleis
givenin EN 30 417-4-1[4], clause A.2.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification action, the reading of 96 data bits shall be cancelled once and no data written at the 48 positions H3 + 1.
Upon a negative justification action, an extra 384 data bits shall be read out once into the 48 positions H3.

NOTE 2: A requirement for maximum introduced phase error cannot be defined until a reference path is defined
from which the requirements for network elements can be deduced. Such a requirement would also limit
excessive phase error caused by pointer processors under fixed frequency offset conditions.

Buffer size: For further study.

CILFS
CI.SSF CI.D CICK
N e e e |
| |
! |
| |
1 1
| |
| WR !
! Elastic RD Justification ;
| Store Control |
| Pointer |
| Generator |
STM16_TI_CK — MI_pPJE-
|
STM16_TI_FS | > MI_pPJE+
! |
| |
| |
| H1H2 & Cls |
! |
i %: MI_Active
| all-ONEs ‘
7 (AIS) insert <N
| |
o Vb |
ALD AlCK
Al_FS

Figure 103: Main processes within MS16/S4-16c_A_So
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Behaviour at recovery from defect condition: The incoming frequency (S4-16¢_Cl_CK) of a passing through V C-4-16¢
may exceed its limits during a STM 16dL OS condition. As a consequence, the buffer (elastic store) fill is not reliable
any more. Dueto al-ONEs (AIS) insertion after the pointer generator this reliability is not important for the operation
of the network element. However, it shall be prevent to generate excessive pointer adjustments when recovering from
the defect condition.

NOTE 3: The definition of excessive pointer adjustmentsis for further study.

The AU-4-16c pointer is carried in 2 + 30 bytes of payload specific OH in each STM-16 frame. The AU-4-16¢ pointer
isaligned in the STM-16 payload in fixed position relative to the STM-16 frame. The AU-4-16c pointer points to the
begin of the V C-4-16c¢ frame within the STM-16. The format of the AU-4-16c pointer and its location in the frame are
defined in EN 300 147 [1].

H1™H 2" - Pointer generation: The function shall generate the AU-4-16c pointer as is described in EN 300 417-1-1[3],
annex A: Pointer Generation. It shall insert the pointer in the H1 [4, 1], H2 [4, 49] positions with the SSfield set to 10
toindicate AU-3/AU-4/ AU-4-4c /AU-4-16c¢. It shall insert the concatenation indicator in the other pointer locations

H1 1[4, 2] to [4, 48], H2 [4, 50] to [4, 96]. The concatenation indicator is defined as 1001ss11 11111111, with ssbeing
undefined.

Y321%3 _ Fixed stuff insertion: The function shall insert fixed stuff codes Y = 1001ss11 in bytes[4, 17] to [4, 48] and
code"1" =11111111 in bytes [4, 65] to [4, 96]. Bits ss are undefined.

Activation: The function shall access the access point when it is activated (MI_Activeistrue). Otherwise, it shall not
access the access point.

Defects: None.
Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output an all-ONEs signal within 250 ps; on clearing of aAlS the function
shall output normal data within 250 ps.

NOTE 4: If Cl_SSF is not connected (when MS16/S4-16¢_A_So is connected to aS4-16¢_TT_So), Cl_SSFis
assumed to be false.

Defect Correlations: None.
Perfor mance M onitoring:

Every second the number of generated pointer increments within that second shall be counted as the pPJE+. Every
second the number of generated pointer decrements within that second shall be counted as the pPJE-.

NOTE 5: Thisisapplicable for a passing through VC-4-16c¢ only. A locally generated VV C-4-16¢c may have a fixed
frame phase; pointer justifications will not occur.

9.3.6 STM-16 Multiplex Section to S4-16¢ Layer Adaptation Sink
MS16/S4-16¢c_A Sk
Symbol:

S4-16¢_Cl

MS16/S4-16c_A_Sk_MI<—— =\MS16/S4-16¢

MS16_Al

Figure 104: MS16/S4-16¢c_A_Sk symbol
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Interfaces:
Table 75: MS16/S4-16¢c_A_Sk input and output signals
Input(s) Output(s)
MS16_Al_D S4-16¢_Cl_D
MS16_Al_CK S4-16¢c_Cl_CK
MS16_Al_FS S4-16¢_Cl_FS
MS16_AI_TSF S4-16¢_Cl_SSF
MS16/S4-16c_A_Sk_MI_Active MS16/S4-16c_A_Sk_MI_cAIS
MS16/S4-16c_A Sk _MI_AIS Reported MS16/S4-16c A Sk MI cLOP
Processes:

This function recovers the V C-4-16c¢ data with frame phase information from the STM-16 as defined in EN 300 147 [1].
The function can be activated / deactivated when multiple payload adaptation functions are connected to the access
point.

H1'°H2'° - AU-4-16c pointer interpretation: An AU-4-16c pointer consists of 2 bytes, [4, 1] and [4, 49]. There will be
15 concatenation indicators, each 2 byteslong, in [4, X]/[4, 48+X], X = (2..16). The function shall perform AU-4-16c
pointer interpretation according to annex B of EN 300 417-1-1 [3] to recover the VC-4-16¢ frame phase within the
STM-16. The process shall maintain its current phase on detection of an invalid pointer and searchesin parallel for a
new phase.

Y161%18: The bytes [4, 17] to [4, 48] and [4, 65] to [4, 96] contain fixed stuff, of a specified value, ignored by the
AU-4-16c pointer interpreter.

Activation: The function shall perform the operation specified above when it is activated (M1_Activeistrue).
Otherwise, it shall transmit the all-ONEs signal at its output (Cl_D) and not report its status via its management point.

Defects:

dAIS The dAIS defect shall be detected if the pointer interpreter isin the AISX_state (see EN 300 417-1-1[3],
annex B). The dAIS defect shall be cleared if the pointer interpreter is not in the AISX_state.

dLOP: The dLOP defect shall be detected if the pointer interpreter isin the LOPX_state (see EN 300 417-1-1[3],
annex B). The dLOP defect shall be cleared if the pointer interpreter is not in the LOPX_state.

Consequent Actions:
aAlS - dAlS or dLOP.
asSSsF - dAISor dLOP.

On declaration of aAlS the function shall output an all-ONEs (AIS) signal within 250 us; on clearing of aAlS the
function shall output the recovered data within 250 us.

Defect Correlations:
cAlIS - dAlS and (not aT SF) and AlS_Reported.
cLOP - dLOP.

Perfor mance M onitoring: None.

ETSI



112 ETSI EN 300 417-3-1 V1.2.1 (2001-10)

9.3.7 STM-16 Multiplex Section to DCC Adaptation Source
MS16/DCC_A_So

Symbol:
DCC_CI_DDCC_CI_CK
MS16/DCC /< STM16_TI
MS16_Al
Figure 105: MS16/DCC_A_So symbol
I nterfaces:
Table 76: MS16/DCC_A_So input and output signals
Input(s) Output(s)
DCC_CI_D MS16_Al D
STM16_TI_CK DCC_CI_CK
STM16_TI _FS
Processes:

The function multiplexes the DCC CI data (576 kbit/s) into the byte locations D4 to D12 as defined in EN 300 147 [1]
and depicted in figure 90.

NOTE: DCC transmission can be "disabled" when the matrix connection in the connected DCC_C functionis

removed.
Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Perfor mance M onitoring: None.

9.3.8 STM-16 Multiplex Section to DCC Adaptation Sink
MS16/DCC_A_ Sk

Symbol:

DCC_ClI

T

MS16/DCC

MS16_Al

Figure 106: MS16/DCC_A_Sk symbol
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Interfaces:
Table 77: MS16/DCC_A_Sk input and output signals
Input(s) Output(s)
MS16_Al_D DCC_CI_D
MS16_Al_CK DCC_CI_CK
MS16_Al_FS DCC_CI_SSF
MS16_Al TSF
Processes:

The function separates DCC data from M S Overhead as defined in EN 300 147 [1] and depicted in figure 90.

NOTE: DCC processing can be "disabled" when the matrix connection in the connected DCC_C functionis
removed.

Defects: None.
Consequent Actions:

aSSF ~  ALTSF
Defect Correlations: None.

Perfor mance M onitoring: None.

9.3.9 STM-16 Multiplex Section to POs Adaptation Source
MS16/P0Os_A_So

Symbol:
POs_ClI
MS16/P0s /<—— STM16_TI
MS16_Al
Figure 107: MS16/POs_A_So symbol
Interfaces:
Table 78: MS16/P0Os_A_So input and output sighals
Input(s) Output(s)
POs_CI_D MS16/P0s_Al_So_D
POs_Cl_CK
POs_CI_FS
STM16_TI_CK
STM16 Tl FS
Processes:

This function provides the multiplexing of a 64 kbit/s orderwire information stream into the MS16_Al using slip
buffering. It takes POs_ClI, defined in EN 300 166 [2] as an octet structured bit-stream with a synchronous bit rate of
64 kbit/s, present at itsinput and insertsit into the MSOH byte E2 as defined in EN 300 147 [1] and depicted in
figure 90.
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NOTE: Any frequency deviation between the 64 kbit/s signal and the associated STM-16 signal leads to octet
dips.

Freguency justification and bitrate adaptation: The function shall provide for an elastic store (dip buffer) process. The
data signal shall be written into the store under control of the associated input clock. The data shall be read out of the
store under control of the STM-16 clock, frame position, and justification decisions.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification (dip) action, the reading of one 64 kbit/s octet (8 bits) shall be cancelled once. Upon a negative justification
(dlip) action, the same 64 kbit/s octet (8 bits) shall be read out a second time.

Buffer size: The elastic store (slip buffer) shall accommodate at least 18 ps of wander without introducing errors.

Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Perfor mance M onitoring: None.

9.3.10 STM-16 Multiplex Section to POs Adaptation Sink MS16/P0Os_A Sk
Symbol:

POs_Cl

MS16/P0s

MS16_Al

Figure 108: MS16/P0Os_A_Sk symbol

Interfaces:
Table 79: MS16/P0s_A_Sk input and output signals
Input(s) Output(s)
MS16_Al_D POs_Cl_Sk_D
MS16_Al_CK POs_Cl_Sk_CK
MS16_Al_FS POs_CI_FS
MS16 Al TSF POs_CI_SSF
Processes:

The function separates POs data from MS Overhead byte E2 as defined in EN 300 147 [1] and depicted in figure 90.

Data latching and smoothing process. The function shall provide a data latching and smoothing function. Each 8-bit
octet received shall be written and latched into a data store under the control of the STM-16 signal clock. The eight data
bits shall then be read out of the store using a nominal 64 kHz clock which may be derived directly from the incoming
STM-16 signal clock (e.g. 2 488 320 kHz divided by afactor of 38 880).

Defects: None.
Consequent Actions:
aSSF ~ ALTSF

aAlS - Al_TSF.
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On declaration of aAlS the function shall output an all-ONEs (AlS) signal - complying with the frequency limits for this

signal (abit rate in range 64 kbit/s + 100 ppm) - within 1 ms; on clearing of aAlS the function shall output normal data
within 1 ms.

Defect Correlations: None.

Perfor mance M onitoring: None.

9.3.11 STM-16 Multiplex Section to Synchronization Distribution Adaptation
Source MS16/SD_A_So

See EN 300 417-6-1 [5].

9.3.12 STM-16 Multiplex Section to Synchronization Distribution Adaptation
Sink MS16/SD_A_Sk

See EN 300 417-6-1 [5].

9.3.13 STM-16 Multiplex Section Layer Clock Adaptation Source
MS16-LC_A So

See EN 300 417-6-1 [5].

9.4 STM-16 Multiplex Section Layer Monitoring Functions

For further study.

9.5 STM-16 Multiplex Section Linear Trail Protection Functions

9.5.1 STM-16 Multiplex Section Linear Trail Protection Connection

Functions
9511 STM-16 Multiplex Section 1+1 Linear Trail Protection Connection
MS16P1+1 C
Symbol:
MS16P_ClI MS16P_ClI
_——— Normal Normal
MS16P_C Ml « = _ MS16P (1+1 linear) D)
R Working Protection Wo : ‘ B
! | : :
| APS 'SSF i 'SSF
| 'SSD APS) SSD
\V | | |
MS16P_ClI  MS16P_ClI MS16P_ClI MS16P_Cl

Figure 109: MS16P1+1 C symbol
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Interfaces:
Table 80: MS16P1+1_C input and output signals
Input(s) Output(s)
For connection points W and P: For connection points W and P:
MS16P_CI_D MS16P_CI_D
MS16P_CI_CK MS16P_CI_CK
MS16P_CI_FS MS16P_CI_FS
MS16P_CI_SSF MS16P_CI_SSF
MS16P_CI_SSD
For connection points N:
For connection points N: MS16P_CI_D
MS16P_CI_D MS16P_CI_CK
MS16P_CI_CK MS16P_CI_FS
MS16P_CI_FS MS16P_CI_SSF
Per function: Per function:
MS16P_CI_APS MS16P_CI_APS
MS16P_C_MI_SWtype MS16P_C_MI_cFOP
MS16P_C_MI_OPERtype
MS16P_C_MI_WTRTime
MS16P_C MI_EXTCMD
NOTE:  Protection status reporting signals are for further study.
Processes:

The function performs the STM-16 linear multiplex section protection process for 1 + 1 protection architectures; see
EN 300 417-1-1[3], clause 9.2. It performs the bridge and selector functionality as presented in figure 48 of

EN 300 417-1-1[3]. Inthe sink direction, the signal output at the normal #1 reference point can be the signal received
via either the associated working #1 section or the protection section; thisis determined by the SF, SD conditions
(relayed via Cl_SSF, Cl_SSD signals), the external commands and the information relayed viathe APS signal. In the
source direction, the working outputs are connected to the associated normal inputs. The protection output is outsourced

(no input connected) or connected to any normal input.

Provided no protection switching action is activated / required the following changes to (the configuration of) a
connection shall be possible without disturbing the CI passing the connection:

- change between switching types;
- change between operation types;

- change of WTR time.

MS Protection Operation: The MStrail protection process shall operate as specified in annex A, according the
following characteristics.

Table 81: "Parameters for MS16P1+1_C protection process”

Architecture: 1+1

Switching type: uni-directional or bi-directional
Operation type: revertive or non-revertive
APS channel: 13 bits, K1[1-8] and K2[1-5]
Wait-To-Restore time: in the order of 0-12 minutes

Switching time: <50 ms
Hold-off time: not applicable
Signal switch conditions: SF, SD

External commands: (revertive operation) LO, FSw-#1, MSw-#1, CLR, EXER-#1
(non-revertive operation) LO or FSw, FSw-#i, MSw, MSw-#i, CLR,
EXER-#1

SFpriority, SDpriority: high
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Defects: None.
Consequent Actions: None.
Defect Correlations: None.

CFOP -

Perfor mance M onitoring: None.

9.5.1.2
MS16P1:n_C

Symbol:

MS16P_CI

MS16P_C_MI < =< Working #1 Working #2

MS16P_CI MS16P_CI

(see EN 300 417-1-1 [3] annex L).

MS16P_Cl

/ﬁLﬂ&Jﬁu #1  Normal #2
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STM-16 Multiplex Section 1:n Linear Trail Protection Connection

MS16P_CI MS16P_CI MS16P_CI MS16P_CI
@l Norma)l #1 Normal #2 Extra .
MS16P (1:n linear, n=2 ) Protection >
Protection Working #1 Working #2 -
| N
! |
| |
IAPS ' SSF lggg
} |SSD w
\ |
MS16P_CI MS16P_CI MS16P_CI MS16P_CI

Figure 110: MS16P1:n_C symbol(s)

Interfaces:

Table 82: MS16P1:n_C input and output signals

MS16P_CI_SSF
MS16P_CI_SSD
MS16P_MI_Sfpriority
MS16P_MI_Sdpriority

For connection points N and E:
MS16P_CI_D

MS16P_CI_CK
MS16P_CI_FS

Per function:
MS16P_CI_APS

MS16P_C_MI_Swtype
MS16P_C_MI_EXTRAtraffic
MS16P_C_MI_WTRTime
MS16P_C MI_EXTCMD

Input(s) Output(s)
For connection points W and P: For connection points W and P:
MS16P_CI_D MS16P_CI_D
MS16P_CI_CK MS16P_CI_CK
MS16P_CI_FS MS16P_CI_FS

MS16P_CI_SSF

For connection points N and E:
MS16P_CI_D

MS16P_CI_CK
MS16P_CI_FS
MS16P_CI_SSF

Per function:
MS16P_CI_APS

MS16P_C_MI_cFOP

NOTE:

Protection status reporting signals are for further study.
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Processes.

The function performs the STM-16 linear multiplex section protection process for 1:n protection architectures; see

EN 300 417-1-1[3], clause 9.2. It performs the bridge and selector functionality as presented in figure 47 of

EN 300 417-1-1[3]. In the sink direction, the signal output at the normal #i reference point can be the signal received
viaeither the associated working #i section or the protection section; thisis determined by the SF, SD conditions
(relayed via Cl_SSF, Cl_SSD signals), the external commands and the information relayed viathe APS signa. In the
source direction, the working outputs are connected to the associated normal inputs. The protection output is outsourced
(no input connected), connected to the extra traffic input, or connected to any normal input.

Provided no protection switching action is activated / required the following changes to (the configuration of) a
connection shall be possible without disturbing the Cl passing the connection:

- change between switching types,
- change of WTR time.

MS Protection Operation: The MStrail protection process shall operate as specified in annex A, according the
following characteristics.

Table 83: "Parameters for MS16P1:n_C protection process"

Architecture: 1:n(n<14)

Switching type: uni-directional or bi-directional

Operation type: Revertive

APS channel: 13 bits, K1[1-8] and K2[1-5]

Wait-To-Restore time: in the order of 0-12 minutes

Switching time: <50 ms

Hold-off time: not applicable

Signal switch conditions: SF, SD

External commands: LO, FSw-#i, MSw-#i, CLR, EXER
Defects: None.

Consequent Actions:

For the case where neither the extratraffic nor anormal signal input isto be connected to the protection section output,
the null signal shall be connected to the protection output. The null signal is either one of the normal signals, an al-
ONEs, or atest signal.

For the case of a protection switch, the extratraffic output (if applicable) is disconnected from the protection input, set
to al-ONEs (AlS) and aSSF is activated.

Defect Correlations:
cFOP - (see EN 300 417-1-1 [3] annex L).

Performance Monitoring: None.
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9.5.2 STM-16 Multiplex Section Linear Trail Protection Trail Termination

Functions
9521 Multiplex Section Protection Trail Termination Source MS16P_TT_So
Symbol:
MS16_Al
MS16P_TT So_MI
MS16P_ClI
Figure 111: MS16P_TT_So symbol
I nterfaces:
Table 84: MS16P_TT_So input and output signals
Input(s) Output(s)
MS16_AI_D MS16P_CI_D
MS16_AI_CK MS16P_CI_CK
MS16_Al_FS MS16P_CI_FS
Processes:

No information processing isrequired in the MS16P_TT_So, the MS16_Al at its output being identical to the

MS16P_ClI at itsinput.

Defects: None.
Consequent Actions: None
Defect Correlations: None.
Perfor mance M onitoring: None.
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9.5.2.2 Multiplex Section Protection Trail Termination Sink MS16P_TT_Sk
Symbol:

MS16_Al

MS16P_TT_Sk_Mi

MS16P_CI

Figure 112: MS16P_TT_Sk symbol

I nterfaces:
Table 85: MS16P_TT_Sk input and output signals
Input(s) Output(s)
MS16P_CI_D MS16_Al_D
MS16P_CI_CK MS16_Al_CK
MS16P_CI_FS MS16_Al_FS
MS16P_CI_SSF MS16_Al_TSF
MS16P _TT Sk Ml _SSF Reported MS16P _TT Sk _MI_cSSF
Processes:

The MS16P_TT_Sk function reports, as part of the MS16 layer, the state of the protected MS16 trail. In case all
connections are unavailable the MS16P_TT_Sk reports the signal fail condition of the protected trail.

Defects: None.
Consequent Actions:
aTSF .~  Cl_SSF.
Defect Correlations: None.
CSSF - Cl_SSF and SSF_Reported.

Performance Monitoring: None.
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9.5.3 STM-16 Multiplex Section Linear Trail Protection Adaptation

Functions

9531 STM-16 Multiplex Section to STM-16 Multiplex Section Protection Layer
Adaptation Source MS16/MS16P_A_So

Symbol:

MS16P_CI
D CKFS APS

MS16/MS16P_A_So Ml <« >\ MS16/MS16P

Interfaces.

i

MS16_Al

Figure 113: MS16/MS16P_A_So symbol

Table 86: MS16/MS16P_A_So input and output signals

Input(s)

Qutput(s)

MS16P_CI_D
MS16P_CI_CK
MS16P_CI_FS
MS16P_CI_APS

MS16_Al_D
MS16_Al_CK
MS16_Al_FS

Processes:

The function shall multiplex the MS16 APS signal and MS16 data signal onto the M S16 access point.

Defects:
Consequent actions:
Defect Correlations:

Performance Monitoring:

None.
None.
None.

None.
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9.5.3.2 STM-16 Multiplex Section to STM-16 Multiplex Section Protection Layer
Adaptation Sink MS16/MS16P_A Sk
Symbol:
MS16P_CI
D CKFS SF SDAPS
MS16/MS16P_A Sk Ml -\ MS16/MS16P
MS16_Al
Figure 114: MS16/MS16P_A_Sk symbol
Interfaces:
Table 87: MS16/MS16P_A_Sk input and output signals
Input(s) Output(s)
MS16_Al D MS16P_Cl_D
MS16_Al_CK MS16P_CI_CK
MS16_AI_FS MS16P_CI_FS
MS16_AI_TSF MS16P_CI_SSF
MS16_Al_TSD MS16P_Cl_SSD
MS16P_CI_APS (for Protection signal only)
Processes:

The function shall extract and output the MS16P_CI_D signal fromthe MS16_Al_D signal.

K1[1-8], K2[1-5]: The function shall extract the 13 APS bits K1[1-8] and K2[1-5] from the MS16_AIl_D signal. A new
value shall be accepted when the value isidentical for three consecutive frames. This value shall be output via
MS16P_CI_APS. This processis required only for the protection section.

Defects: None.
Consequent actions:

aSSF ~  ALTSF

aSSD  « Al _TSD.
Defect Correlations: None.

Perfor mance Monitoring: None.

9.6 STM-16 Multiplex Section 2 Fibre Shared Protection Ring
Functions

Figure 115 specifiesthe 2 fibre STM-16 MS SPRING protection sublayer atomic functions and the 2 fibre MS SPRING
protection functional model.

For the characteristics of this protection scheme, see EN 300 417-1-1 [3] clause 9.3.2. The protection protocol and
operation is specified in ETS 300 746 [6].
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9.6.1 STM-16 Multiplex Section 2 Fibre Shared Protection Ring
Connection MS16P2fsh C
Symbol:
B
MS16P_Cl MS16P_ClI MS16P_ClI MS16P_Cl MS16P_Cl MS16P_Cl
/ﬁ%ﬁﬁuﬁc West Protection West Protection East  Exqra -L%gr\\
orking West Working East—_
MS16P2fsh C_ Ml <— /\ Working West . APS  SF/SD MS16P2ish SF/ISD  APS . Working East )
A Protection West \west West East East Protection East C
AT N A
| | | |
' | SSF SSF ! L
Ly | SSD SSD | oy
| | | |
MS16P_Cl MS16P_CI  APS APS  MS16P_CI  MS16P_Cl

Interfaces:

Figure 115: MS16P2fsh_C symbol

Table 88: MS16P2fsh_C input and output signals

Input(s)

Output(s)

For connection points A West and A East:

MS16P2fsh_CI_Dw
MS16P2fsh_CI_Dp
MS16P2fsh_CI_CK
MS16P2fsh_CI_FS
MS16P2fsh_CI_SSF
MS16P2fsh_CI_SSD
MS16P2fsh_CI_APS

For connection points B West and B East:

MS16P2fsh_Cl_Dw
MS16P2fsh_CI_Dp
MS16P2fsh_CI_De
MS16P2fsh_CI_CK
MS16P2fsh_CI_FS

MS16P2fsh_CI_MI_EXTRAtraffic
MS16P2fsh_C_MI_WTRTime
MS16P2fsh_C_MI_EXTCMD

For connection points A West and A East:
MS16P2fsh_Cl_Dw

MS16P2fsh_CI_Dp

MS16P2fsh_CI_CK

MS16P2fsh_CI_FS

MS16P2fsh_CI_APS

For connection points B West and B East:
MS16P2fsh_Cl_Dw
MS16P2fsh_CI_CKw
MS16P2fsh_CI_FSw
MS16P2fsh_CI_SSFw
MS16P2fsh_CI_Dp
MS16P2fsh_CI_CKp
MS16P2fsh_CI_FSp
MS16P2fsh_CI_SSFp
MS16P2fsh_CI_De
MS16P2fsh_CI_CKe
MS16P2fsh_CIl_FSe
MS16P2fsh_CI_SSFe

MS16P2fsh_C_MI_RingNodelD
MS16P2fsh_C_MI_RingMap
NOTE: Protection status reporting signals are for further study.

Processes.

The function is able to route (bridge and select) the Working and Protection group signals between its connection points
(inputs / outputs) as specified in ETS 300 746 [6], multiplex section 2 fibre shared protection ring operation.

NOTE 1: The functional model is a maximum model; the extra traffic related inputs and outputs may not be present
in an actual equipment.

Possible Matrix Connections that can be supported are:
- Ww Ao WwB We A - We B.

- PWA o PwB Pe A « Pe B.
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- PWwA - EwB Pe A - Ee B.

- PWA o WeB Pe A - Ww_B.

- Pw_A[TSX] — al-ONEs (AIS) Pe A [TSx] — al-ONEs(AIS).

- PW_A[TSX] « unequipped HOVC Pe A [TSX] ~ unequipped HOVC.

- APSw o APSe (APS pass through) legend: Xy_Z -X =Working, Protection, Extratraffic.
- APSw sourced y = west, east.
- APSe sourced Z=A,B;

TSx - AU-4 TimeSlot #x (x = 1..16).

Table 89: MS16P2fsh_C traffic matrix connections

traffic OUTPUTS
matrix A B
connections Ww Pw We Pe Ww Ew Pw We Ee Pe
I A Ww X
N Pw X X X
P We X
U Pe X X X
T B Ww X X
S Ew X
Pw X
We X X
Ee X
Pe X

In the sink direction (figure 115, from A to B), the signal output at the West [East] Working B M S16P2fsh connection
point can be the signal received via either the associated West Working A capacity or the East Protection capacity; this
is determined by the SF, SD conditions (relayed via Cl_SSF, Cl_SSD signals), the external commands and the
information relayed viathe APS signal.

In the source direction, the working A outputs are connected to the associated working B inputs. The protection A
outputs are connected to alocal unequipped V C generator, extratraffic input, or one of the working inputs at B as
shown in figures 116 to 119.

NOTE 2: ETS 300 746 [6] states that protection AUs when not in use (for extratraffic or working traffic) shall be
source by VC unequipped signals. This shall be performed in this MS16P2fsh_C functions as
ETS 300 746 [6] aso shows that the S4_C (S4-4c¢_C) functions have permanent matrix connections for
the protection timeslot capacity. The protectionisa MS layer protection scheme and should not impact
client layers. In the functional model, the MS16 layer knows the HO V C path multiplex structure, and is
able to control HO V C unequipped signal insertion.
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B
MS16P_CI MS16P_ClI MS16P_ClI MS16P_ClI MS16P_ClI MS16pP_Cl
Working West Extra| Traffic West Prote?tiol} West Prote?tio}) East Extra Traffic East Working East
— | | \\'\‘
‘ )
— 1 i -
Working ing East
MS16P_Cl MS16P_ClI APS A APS MS16P_CI  MS16P_Cl
Figure 116: Matrix connections in a network element within a ring without a fault;
dotted lines represent the case of extra traffic support
B
MS16P_CI MS16P_ClI MS16P_ClI MS16P_ClI MS16P_ClI MS16pP_Cl
Working West Extra Traffic West Protection West Protection East  Extra Traffic East Working East
] | || \\—\‘
‘ )
— 1 i -
Working West Protection West 1 Protection East Working East
|
1
\
MS16P_Cl MS16P_ClI APS A APS MS16P_CI  MS16P_ClI
Figure 117: Matrix connections in a network element not adjacent to a fault
B
MS16P_CI MS16P_ClI MS16P_ClI MS16P_ClI MS16P_ClI MS16pP_Cl
Working| West Extr% Traffic West Prote?tio West Prote?ti%r East Extra ra¢c East Working East
- MS16P2fsh
i
. SF/SD SF/SD APS
| Fast . cast
|
| | |
Working| West Protection West | | | | |
‘ | SSF SSF | o
; ' SSD SSD | o
| | | | W
MS16P_ClI MS16P_ClI APS A APS MS16P_ClI MS16P_ClI

Figure 118: Matrix connections in a network element adjacent to a fault on its East side
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B
MS16P_Cl MS16P_ClI MS16P_ClI MS16P_ClI MS16P_ClI MS16P_ClI
Working West Extra| Traffic West Prote?tio West Prot%;tio}) East Extra Traffic East Working East
MS16P2fsh —f
APS  SF/SD SF/SD  APS D)
West Tast =
A

| | | | Protection East Working East

| i SSF SSF | |

! | SSD SSD | |

| | | | W
MS16P_ClI MS16P_ClI APS APS MS16P_CI MS16P_CI

e
Figure 119: Matrix connections in a network element adjacent to a fault on its west side

MS Protection Operation: The 2 fibre MS shared protection ring trail protection process shall operate as specified in
ETS 300 746 [6].

Defects:
For further study.

Consequent Actions:

The function shall generate aVVC-4 [V C-4-4c] unequipped signal (plus valid AU-4 [AU-4-4c] pointer) for each
protection timeslot when the protection timeslot is hot in use.

The function shall insert all-ONEs (AlS) (squelching) for an AU-4 [AU-4-4c] within protection timesl ots that would
otherwise be misconnected.

Defect Correlations:
For further study.
Perfor mance M onitoring:

For further study.
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9.6.2 STM-16 Multiplex Section 2 Fibre Shared Protection Ring Trail
Termination Functions

9.6.2.1 STM-16 Multiplex Section 2 Fibre Shared Protection Ring Trail Termination
Source MS16P2fsh_TT_So
Symbol:
MS16_Al
MS16P2fsh
MS16P2fsh_Cl
Figure 120: MS16P2fsh_TT_So symbol
I nterfaces:
Table 90: MS16P2fsh_TT_So input and output signals
Input(s) Output(s)
MS16P2fsh_Al_D MS16P2fsh_CI_D
MS16P2fsh_Al_CK MS16P2fsh_CI_CK
MS16P2fsh_Al_FS MS16P2fsh_CI_FS
Processes:

No information processing is required in the MS16P2fsh TT_So, the MS16_Al at its output being identical to the
MS16P2fsh_CI at itsinput.

Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Performance Monitoring: None.
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9.6.2.2 STM-16 Multiplex Section 2 Fibre Shared Protection Ring Trail Termination
Sink MS16P2fsh_TT_Sk
Symbol:
MS16_Al
MS16P2fsh
MS16P2fsh_TT_So_MI
MS16P2fsh_ClI
Figure 121: MS16P2fsh_TT_Sk symbol
Interfaces:
Table 91: MS16P2fsh_TT_Sk input and output signals
Input(s) Output(s)
MS16P2fsh_CI_D MS16_AI_D
MS16P2fsh_CI_CK MS16_AI_CK
MS16P2fsh_CI_FS MS16_AI_FS
MS16P2fsh_CI_SSF MS16_AI_TSF
MS16P2fsh TT Sk MI_SSF Reported MS16P2fsh TT Sk _MI_cSSF
Processes:

The MS16P2fsh_TT_Sk function reports, as part of the MS16 layer, the state of the protected MS16 trail. In case all
connections are unavailable the MS16P2fsh_TT_Sk reports the signal fail condition of the protected trail. Thisis
applicable only for the working capacity.

Defects: None.
Consequent Actions:

alTSf -  Cl_SSF.
Defect Correlations:

CSSF - Cl_SSF and SSF_Reported.

Perfor mance M onitoring: None.
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9.6.3 STM-16 Multiplex Section 2 Fibre Shared Protection Ring

Adaptation Functions
9.6.3.1 STM-16 Multiplex Section to STM-16 Multiplex Section 2 Fibre Shared
Protection Ring Adaptation Source MS16/MS16P2fsh_A So
Symbol:
MS16P2fsh_ClI
Dp DwCK FS APS
S16/MS16P2fsh
MS16_Al
Figure 122: MS16/MS16P2fsh_A_So symbol
I nterfaces:
Table 92: MS16/MS16P2fsh_A_So input and output signals
Input(s) Qutput(s)
MS16P2fsh_CI_Dw MS16_Al_D
MS16P2fsh_CI_Dp MS16_Al_CK
MS16P2fsh_CI_CK MS16_AI_FS
MS16P2fsh_CI_FS
MS16P2fsh_CI_APS
Processes:

The function shall multiplex two groups of signals (CI_Dw, ClI_Dp) into the MS16 payload (16 AU-4 timesots). The
working group signal shall be multiplexed into AU-4 timeslots 1 to 8 and the protection group signal shall be

multiplexed into AU-4 timeslots 9 to 16.

The function shall map the MS16 2 fibre shared protection ring APS signal into bytes K1 and K2.

Defects:
Consequent actions:
Defect Correlations:

Perfor mance M onitoring:

None.
None.
None.

None.
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STM-16 Multiplex Section to STM-16 Multiplex Section 2 Fibre Shared
Protection Ring Adaptation Sink MS16/MS16P2fsh_A Sk

MS16P2fsh_CI
Dp DwCK FS SF SD APS

[TIT1H

MS16/MS16P2fsh

MS16_Al

Figure 123: MS16/MS16P2fsh_A_ Sk symbol

Table 93: MS16/MS16P2fsh_A_Sk input and output signals

Input(s) Output(s)
MS16_Al D MS16P2fsh_Cl_Dw
MS16_Al_CK MS16P2fsh_CI_Dp
MS16_Al_FS MS16P2fsh_CI_CK
MS16_Al_TSF MS16P2fsh_CI_FS
MS16_Al_TSD MS16P2fsh_CIl_SSF
MS16P2fsh_CI_SSD
MS16P2fsh CI_APS

The function shall split the MS16 payload (i.e. 16 AU-4 timeslots) into two groups; the working group contains AU-4
timeslots 1 to 8 and the protection group contains AU-4 timeslots 9 to 16. The working group shall be output at
MS16P2fsh_Cl_Dw and the protection group at MS16P2fsh_Cl_Dp.

K 1K 2: The function shall extract the 16 APS bits K1[1-8] and K2[1-8] fromthe MS16_Al_D signal. A new value shall
be accepted when the value isidentical for three consecutive frames. This value shall be output via
MS16P2fsh Cl_APS.

Defects: None.
Consequent actions:

aSSF Al_TSF.

aSSD Al_TSD.
Defect Correlations: None.
Performance Monitoring: None.
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10

DCC_Cl

STM-64 Regenerator Section layer functions

VOx_Cl POs_ClI MS64_CI  STM64_TI MS64_Cl POs_ClI VOx_Cl DCC_Cl

\RS64/MS64/ \RS64/P0s-N  \RS64/V0x/ \RS64/DCG

RS64/DCC/ \RS64/V0 S64/P0s- S64/MS64
§ I \KYQ I NN\? I

I S — N N AN A

D1-D3 F1 E1,F1 E1,F1 F1 D1-D3
RS64_ClI RS64_CI
Figure 124: STM-64 Regenerator Section atomic functions
RS64 Layer CP

The Cl at this point is an octet structured, 125 us framed data stream with co-directional timing. It isthe entire STM-64
signal as defined in EN 300 147 [1]. The figure 125 depicts only bytes handled in the RS64 layer.

NOTE 1

NOTE 2:

NOTE 3:

The unmarked bytes[2, 2] to[2, 192], [2, 194] to [2, 384], [3, 2] to[3, 192], [3, 194] to [3, 384], and [3,
386] to [3, 576] in rows 2,3 (figure 125) are reserved for future international standardization. Currently,
they are undefined.

The bytes for National Use (NU) inrows 1,2 (figure 125) are reserved for operator specific usage. Their
processing is not within the province of the present document. If NU bytes|[1, 449] to [1, 576] are unused,
care should be taken in selecting the binary content of the bytes which are excluded from the scrambling
process of the STM-N signal to ensure that long sequences of "1"s or "0"s do not occur.

The bytes Z0 [1, 386] to [1, 448] are reserved for future international standardization. Currently, they are
undefined. Care should be taken in selecting the binary content of these bytes which are excluded from
the scrambling process of the STM-N signal to ensure that long sequences of "1"s or "0"s do not occur.

12 191 192 193 194 384 385 386 448 449 576 577 17280
AL AL A2 A2 0| zo0 ‘ NU
BL E1 F1 NU
D1 D2 D3
MSB4._Cl

Figure 125: RS64_CI_D signal
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RS64 Layer AP

The Al at this point is octet structured and 125 ps framed with co-directional timing and represents the combination of
adapted information from the MS64 layer (153 792 bytes per frame), the management communication DCC layer

(3 bytes per frame if supported), the OW layer (1 byte per frame if supported) and the user channel F1 (1 byte per frame
if supported). The location of these four components in the frame is defined in EN 300 147 [1] and depicted in

figure 126.

NOTE 4: BytesE1, F1 and D1-D3 will be undefined when the adaptation functions sourcing these bytes are not
present in the network element.

12 191 192 193 194 384 385 386 448 449 576 577 17280
1 Jo| zo NU
2 El F1 NU
3

D1 D2 D3
4
5
6

Ms64_Cl

7
8
9

Figure 126: RS64_AI_D signal

10.1 STM-64 Regenerator Section Connection functions

For further study.

10.2  STM-64 Regenerator Section Trail Termination functions

10.2.1 STM-64 Regenerator Section Trail Termination Source
RS64 TT_So

Symbol:

RS64 Al

RS64 TT So M

RS64_Cl

Figure 127: RS64_TT_So symbol
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Interfaces:
Table 94: RS64_TT_So input and output signals
Input(s) Output(s)
RS64_Al_D RS64_CI_D
RS64_Al_CK RS64_Cl_CK
RS64_Al_FS
RS64 TT So Ml _TxTl
Processes:

The function builds the STM-64 signal by adding the frame alignment information, bytes A1A2, the STM Section Trace
Identifier (STI1) byte JO, computing the parity and inserting the B1 byte.

JO: In this byte the function shall insert the Transmitted Trail Trace Identifier TxTI. Itsformat is described in
EN 300 417-1-1[3], clause 7.1.

B1: The function shall calculate a Bit Interleaved Parity 8 (BIP-8) code using even parity. The BIP-8 shall be calculated
over al bits of the previous STM-64 frame after scrambling and is placed in byte position B1 of the current STM-64
frame before scrambling (figure 128).

A1A2: Thefunction shall insert the STM-64 frame alignment signal A1...A1A2...A2 into the regenerator section
overhead as defined in EN 300 147 [1] and depicted in figure 125.

Scrambler: This function provides scrambling of the RS64_Cl. The operation of the scrambler shall be functionally
identical to that of aframe synchronous scrambler of sequence length 127 operating at the line rate. The generating
polynomial shall be 1 + X8 + X7. The scrambler shall be reset to "1111 1111" on the most significant bit (MSB) of the
byte [1, 577] following the last byte of the STM-64 SOH in the first row. Thisbit and all subsequent bitsto be
scrambled shall be modulo 2 added to the output of the X7 position of the scrambler. The scrambler shall run
continuously throughout the remaining STM-64 frame.

FAS INSERTION

=

BIP-8
B1| COMPUTATION

RS TRACE ID -
INSERTION
Jo ﬁ
|

N

RS64._ Cl

Figure 128: Some processes within RS64_TT_So
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Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Performance Monitoring: None.

10.2.2 STM-64 Regenerator Section Trail Termination Sink RS64_TT_Sk
Symbol:

RS64 Al

RS64 TT Sk M

RS64_Cl

Figure 129: RS64_TT_Sk symbol

Interfaces:
Table 95: RS64_TT_Sk input and output signals
Input(s) Output(s)
RS64_CI_D RS64_Al_D
RS64_CI_CK RS64_Al_CK
RS64 _Cl_FS RS64 Al _FS
RS64_CI_SSF RS64_Al_TSF

RS64_TT_Sk_MI_EXTI
RS64_TT_Sk_MI_TPmode
RS64_TT_Sk_MI_TIMdis
RS64_TT_Sk_MI_ExTImode

RS64_TT_Sk_MI_AcTI
RS64_TT_Sk_MI_cTIM
RS64_TT_Sk_MI_pN_EBC
RS64_TT_Sk_MI_pN_DS

RS64_TT_Sk _MI_1second

Processes.

This function monitors the STM-64 signal for RS errors, and recovers the RS trail termination status. It extracts the
payload independent overhead bytes (J0, B1) from the RS64 layer Characteristic Information:

Descrambling: The function shall descramble the incoming STM-64 signal. The operation of the descrambler shall be
functionally identical to that of a scrambler in RS64 TT_So.

B1: Even bit parity is computed for each bit n of every byte of the preceding scrambled STM-64 frame and compared
with bit n of B1 recovered from the current frame (n = 1 to 8 inclusive) (figure 130). A difference between the
computed and recovered B1 valuesistaken as evidence of one or more errors (NN_B) in the computation block.

JO: The Received Trail Trace Identifier RXTI shall be recovered from the JO byte and shall be made available as AcTI
for network management purposes. The application and acceptance and mismatch detection process shall be performed
as specified in EN 300 417-1-1[3], clauses 7.1 and 8.2.1.3.
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RS64 Al
| ac
RS TRACE ID dTIM
‘ JO|  procESS [ EXTI
:‘ TIMdis
‘ ExTImode
‘ COMPARISON |——> BIP8
‘ B1 ‘ violations
‘ DESCRANMBLER ‘
‘ BIP-8 ‘
‘ COMPUTATION
]
RS64_Cl

Figure 130: Some processes within RS64_TT_Sk

Defects:
The function shall detect for dTIM defects according the specification in EN 300 417-1-1 [3], clause 8.2.1.
Consequent Actions:

aAlS - Cl_SSF or dTIM.

arSF - Cl_SSF or dTIM.

On declaration of aAlS the function shall output an all-ONEs (AIS) signal within 250 ps; on clearing of aAl S the
function shall output normal data within 250 ps.

NOTE 1. Theterm"Cl_SSF" has been added to the conditions for aAlS while the descrambler function has been
moved from the e.g. OS64/RS64_A_Sk to this function. Consequently, an all-ONEs (AlS) pattern
inserted in the mentioned adaptation function would be descrambled in this function. A "refreshment" of
all-ONEsisrequired.

NOTE 2: Theinsertion of AlS - especially due to detection of dTIM - will cause the RS-DCC channel to be
"squelched"” too, so that control of the NE viathis channel islost. If control is viathis channel only, there
isarisk of adead-lock situation if dTIM is caused by a misprovisioning of EXTI.

Defect Correlations:
cTIM - MON and dTIM.
Perfor mance M onitoring:

For further study.
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10.3 STM-64 Regenerator Section Adaptation functions

10.3.1 STM-64 Regenerator Section to Multiplex Section Adaptation
Source RS64/MS64_A So

Symbol:

MS64_Cl

RS64/MS64

J

RS64 Al
Figure 131: RS64/MS64_A_So symbol
Interfaces:

Table 96: RS64/MS64_A_So input and output signals

Input(s) Qutput(s)
MS64_CI_D RS64 Al D
MS64_CI_CK RS64 Al _CK
STM64_Cl_FS RS64 Al FS
STM64 _Cl_SSF

Processes:

The function multiplexes the MS64_CI data (153 792 bytes/ frame) into the STM-64 byte locations defined in
EN 300 147 [1] and depicted in figure 126.

NOTE 1. There might be cases in which the network element knows that the timing reference for a particular
STM-64 interface can not be maintained within +4,6 ppm. For such cases MS-AIS can be generated. This
is network element specific and outside the scope of the present document.

Defects: None.
Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output an all-ONEs signal within 250 ps; on clearing of aAlS the function
shall output normal data within 250 ps. The frequency of the all ONEs signal shall be within 9 953 280 kHz + 20 ppm.

NOTE 2: If Cl_SSF is not connected (when RS64/MS64 _A_So is connected to aMS64 TT_So), SSF is assumed

to be false.
Defect Correlations: None.
Perfor mance M onitoring: None.
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10.3.2 STM-64 Regenerator Section to Multiplex Section Adaptation Sink
RS64/MS64 A Sk

Symbol:
Ms64 _Cl
RS64/MS64
RS64 Al
Figure 132: RS64/MS64_A_Sk symbol
I nterfaces:
Table 97: RS64/MS64_A_Sk input and output signals
Input(s) Output(s)
RS64_Al_D MS64_ClI_D
RS64_Al_CK MS64_Cl_CK
RS64 Al FS MS64_Cl_FS
RS64 Al TSF MS64 Cl SSF
Processes:

The function separates MS64_ClI datafrom RS64_Al as depicted in figure 126.
Defects: None.
Consequent Actions:
aSSF ~  ALTSF
Defect Correlations: None.

Perfor mance M onitoring: None.

10.3.3 STM-64 Regenerator Section to DCC Adaptation Source
RS64/DCC_A_So

Symbol:

DCC CI_D DCC_Cl CK

]

RS64/DCC /<—— STve4. Tl

J

RS64 Al

Figure 133: RS64/DCC_A_So symbol
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I nterfaces:
Table 98: RS64/DCC_A_So input and output signals
Input(s) Output(s)

DCC_CI_D RS64_Al_ D

STM64_TI_CK DCC_CI_CK

STM64 Tl FS
Processes:

The function multiplexes the DCC CI data (192 kbit/s) into the byte locations D1, D2 and D3 as defined in
EN 300 147 [1] and depicted in figure 126.

NOTE: DCC transmission can be "disabled" when the matrix connection in the connected DCC_C functionis
removed.
Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Perfor mance M onitoring: None.

10.3.4 STM-64 Regenerator Section to DCC Adaptation Sink
RS64/DCC_A_Sk

Symbol:
DCC_Cl
RS64/DCC
RS64 Al
Figure 134: RS64/DCC_A_Sk symbol
I nterfaces:
Table 99: RS64/DCC_A_Sk input and output signals
Input(s) Output(s)
RS64 Al D DCC_CI_D
RS64 Al _CK DCC_CI_CK
RS64 Al FS DCC_Cl_SSF
RS64 Al TSF
Processes:

The function separates DCC datafrom RS Overhead as defined in EN 300 147 [1] and depicted in figure 126.

NOTE:
removed.

Defects:

None.
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Consequent Actions:
aSSF - Al _TSF.
Defect Correlations: None.

Perfor mance Monitoring: None.

10.3.5 STM-64 Regenerator Section to POs Adaptation Source
RS64/P0Os_A So/N

Symbol:
POs_ClI
N=E1,F1
RS64/P0s-N /<~ STM64_TI
RS64_Al
Figure 135: RS64/P0s_A_So symbol
Interfaces:
Table 100: RS64/P0s_A_So input and output signals
Input(s) Output(s)
POs_CI_D RS64_Al_ D
POs_CI_CK
POs_CI_FS
MS64_TI_CK
MS64_TI_FS
Processes:

This function provides the multiplexing of a 64 kbit/s orderwire or user channel information stream into the RS64_Al
using dlip buffering. It takes POs_ClI, defined in EN 300 166 [2] as an octet structured bit-stream with a synchronous bit
rate of 64 khit/s, present at itsinput and insertsit into the RSOH byte E1 or F1 as defined in EN 300 147 [1] and
depicted in figure 126.

NOTE: Any frequency deviation between the 64 kbit/s signal and the associated STM-64 signal leads to octet
dips.

Frequency justification and bitrate adaptation: The function shall provide an elastic store (slip buffer) process. The data
signal shall be written into the store under control of the associated input clock. The data shall be read out of the store
under control of the STM-64 clock, frame position (STM64_TI), and justification decisions.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification action, the reading of one 64 kbit/s octet (8 bits) shall be cancelled once. Upon a negative justification
action, the same 64 kbit/s octet (8 bits) shall be read out a second time.

Buffer size: The elastic store (dip buffer) shall accommodate at least 18 us of wander without introducing errors.

64 kbit/s timeslot: The adaptation source function has access to a specific 64 kbit/s channel of the RS access point. The
specific 64 kbit/s channel is defined by the parameter N (N = E1, F1).

Defects: None.

Consequent Actions: None.
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Defect Correlations: None.

Perfor mance Monitoring: None.

10.3.6 STM-64 Regenerator Section to POs Adaptation Sink
RS64/P0Os_A_Sk/N

Symbol:
POs_CI
N=E1,F1
RS64/P0s-N
RS64_Al
Figure 136: RS64/P0s_A_Sk symbol
I nterfaces:
Table 101: RS64/P0s_A_Sk input and output signals
Input(s) Output(s)
RS64 Al D POs_CI_Sk_D
RS64_Al_CK POs_Cl_Sk_CK
RS64_Al_FS POs_CI_FS
RS64 Al TSF POs_CI_SSF
Processes:

The function separates POs data from RS Overhead byte E1 or F1 as defined in EN 300 147 [1] and depicted in
figure 126.

Data latching and smoothing process: The function shall provide a data latching and smoothing function. Each 8-bit
octet received shall be written and latched into a data store under the control of the STM-64 signal clock. The eight data
bits shall then be read out of the store using a nominal 64 kHz clock which may be derived directly from the incoming
STM-64 signal clock (e.g. 9 953 280 kHz divided by afactor of 155 520).

64 kbit/s timeslot: The adaptation sink function has access to a specific 64 kbit/s of the RS access point. The specific
64 kbit/sis defined by the parameter N (N = E1, F1).

Defects: None.
Consequent Actions:

aSSF ~  ALTSF

aAlS - Al_TSF.

On declaration of aAlS the function shall output an all-ONEs (AlS) signal - complying with the frequency limits for this
signal (abit rate in range 64 kbit/s + 100 ppm) - within 1 ms; on clearing of aAlS the function shall output normal data
within 1 ms.

Defect Correlations: None.

Performance Monitoring: None.
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10.3.7 STM-64 Regenerator Section to VOx Adaptation Source
RS64/VOx_A_So

Symbol:
VOx_CI_D VOx CI_CK
RS64/\V/Ox /<—— STVB4 Tl
RS64_Al
Figure 137: RS64/VOx_A_So symbol
Interfaces:
Table 102: RS64/VOx_A_So input and output signals
Input(s) Output(s)

VOx_CI_D RS64_Al_D

STM64_TI_CK VOx_CI_CK

STM64 Tl FS
Processes: None.

This function multiplexes the VOx_CI data (64 kbit/s) into the byte location F1 as defined in EN 300 147 [1] and
depicted in figure 126.

The user channel byte F1 shall be added to the 125 ps frame.

Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Performance Monitoring: None.

10.3.8 STM-64 Regenerator Section to VOx Adaptation Sink
RS64/VOx_A_ Sk

Symbol:

\VOx_Cl

RS64. Al

Figure 138: RS64/VOx_A_Sk symbol
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I nterfaces:
Table 103: RS64/VOx_A_Sk input and output signals
Input(s) Output(s)
RS64_Al_ D VOx_CI_D
RS64_Al_CK VOx_CI_CK
RS64_Al_FS VOx_Cl_SSF
RS64 Al TSF
Processes:

This function separates user channel datafrom RS Overhead (byte F1) as defined in EN 300 147 [1] and depicted in
figure 126.

Defects: None.
Consequent Actions:

aSSF ~ Al TSk

aAlS  ~  ALTSF

On declaration of aAlS the function shall output an all-ONEs (AlS) signal within 1 ms; on clearing of aAlS the function
shall output normal data within 1 ms.

Defect Correlations: None.

Performance Monitoring: None.

10.3.9 STM-64 Regenerator Section to STM-64 Multiplex Section
Adaptation supporting FEC

10.3.9.1 STM-64 Regenerator Section to STM-64 Multiplex Section Adaptation FEC

transparent
10.3.9.1.1 STM-64 Regenerator Section to STM-64 Multiplex Section Adaptation FEC
transparent Source Function RS64/MSF64_A _So
Symbol:
MSF64_Cl
RS64/MSF64
RS64_Al

Figure 139: RS64/MSF64_A_So symbol
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Interfaces:
Table 104: RS64/MSF64_A_So input and output signals
Input(s) Output(s)
MSF64_CI_D RS64_Al_D
MSF64_CI_CK RS64_Al_CK
MSF64_CI_FS RS64_Al_FS
MSF64 Cl_SSF
Processes:

The function multiplexes the MSF64_Cl data into the STM-64 byte locations defined in EN 300 147 [1]. MSF64 _Cl
consists of the MS64_Cl, see figure 148, and the P1 and Q1 bytes, see ITU-T Recommendation G.707 figure 9-6.

Q1[7-8] - FSI: The function sets bits 7 and 8 of the Q1 byte to "00".
P1 - FEC: The function sets the P1 bytes to "00000000".
Defects: None.
Consequent Actions:
aAlS  ~  Cl_SSF.

On declaration of aAlS the function shall output an all-ONES signal within 250 ps; on clearing of aAl S the function
shall output normal data within 250 ps. The frequency of the all-ONES signal shall be within the STM-64 level
frequency + 20 ppm.

Defect Correlations: None.
Perfor mance M onitoring: None.
10.3.9.1.2 STM-64 Regenerator Section to STM-64 Multiplex Section Adaptation FEC
transparent Sink Function RS64/MSF64_A Sk

Symbol:

MSF64_Cl

RS64/MSF64
RS64_Al
Figure 140: RS64/MSF64_A_Sk symbol

Interfaces:

Table 105: RS64/MSF_A_Sk input and output signals

Input(s) Qutput(s)
RS64_Al_D MSF64_CI_D
RS64_Al_CK MSF64_CIl_CK
RS64 Al FS MSF64_Cl_FS
RS64 Al TSF MSF64 Cl SSF
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Processes.

The function separates MSF64_CI datafrom RS64_Al. MSF64_Cl consists of the MS64_Cl, see figure 148, and the P1
and Q1 bytes, see ITU-T Recommendation G.707 figure 9-6. All P1 and Q1 bytesset to "1".

Defects: None.
Consequent Actions:

aSSF —  ALTSF
Defect Correlations: None.

Perfor mance Monitoring: None.

10.3.9.2 STM-64 Regenerator Section to STM-64 Multiplex Section Adaptation FEC

generation
10.3.9.2.1 STM-64 Regenerator Section to STM-64 Multiplex Section Adaptation FEC
generation Source Function RS64/MS64-fec_A _So
Symbol:
MS64_ClI
RS64/MS64-fec_A_So_MI—~__ -\RS64/MS64-fec
RS64_Al
Figure 141: RS64/MS64-fec_A_So symbol
I nterfaces:
Table 106: RS64/MS64-fec_A_So input and output signals
Input(s) Output(s)
MS64_CI_D RS64_Al_D
MS64_CI_CK RS64_Al_CK
MS64_CI_FS RS64_AI_FS
MS64_Cl_SSF
RS64/MS64-fec_A_So_MI_FEC
RS64/MS64-fec_ A_So_MI_Delay
Processes:
Seefigure 142.

Delay: If MI_Delay is"on" the delay buffers shall be enabled. If MI1_Delay is"off" the delay buffers shall be disabled.
The delay must be less than 15 ps.

NOTE: MI_Delay must be "on" in order for MI_FEC to be "on".

Q1[7-8] - FSI: If MI_FEC is"on" the pattern "01" shall be inserted in bits 7 and 8 of the Q1 byte. If MI_FEC is " off"
the pattern "00" shall be inserted in bits 7 and 8 of the Q1 byte.
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P1- FEC: If MI_FEC and MI_Delay is"on" the function calculates the parity according to

ITU-T Recommendation G.707 clause A.2.2 for the information bits according to clause A.3.1. The resulting parity is
placed in the P1 locations according to clause A.3.2. The B2 needs to be compensated for the insertion of the parity.

If MI_FEC is"off" the P1 bytes shall be set to "00000000".

datgin
c
2 \%
g 5 del
2 o JFEC elay \«  on/off
0| 5 encoding | | buffer
o
S
o
o

B2

— ¢

data out

Figure 142: STM-64 FEC encoding process

Due to the insertion of the parity in the P1 bytes, BIP compensation should be done asis shown in figure 143. The BIP
is calculated before and after the overhead insertion. Both results and the related incoming BIP overhead (which is
usually transported in the following frame) are combined via an exclusive OR and form the new BIP overhead for the
outgoing signal. The related processes are shown in figure 144.

NOTE: The FEC calculation is done after the B2 compensation and includes the compensated B2 as shown in

figure 143.
FEC insertion
incoming signal B2 compensation outgoing signal
SOH : B SOH . R SOH . A
frame i frame i with frame i
[ calc. |_WFEC
B2 > »| B2 FEC B2'

A

calc.
/jt BIP
SOH . A SOH SOH .
frame i+1 I e+ with frame i+1
calc. | —WFEC
» »

B2 »H—» B> FEC B2

~

calc.
BIP

P exclusive OR

Figure 143: B2 compensation and FEC calculation
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new overhead
incoming signal overwrite insert BIP | outgoing signal
overhead overhead
caculate extract BIP N calculate
BIP overhead N BIP
one frame
buffer
» N
4NPA
P exclusive OR

Figure 144: B2 correction; processes

Defects: None.

Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output an al-ONES signal within 250 pus; on clearing of aAl S the function
shall output normal data within 250 ps. The frequency of the all-ONES signal shall be within the STM-64 |evel

frequency + 20 ppm.
Defect Correlations: None.

Performance Monitoring: None.

10.3.9.2.2 STM-64 Regenerator Section to STM-64 Multiplex Section Adaptation FEC
generation Sink Function RS64/MS64-fec_A _Sk
Symbol:
MS64_ClI
RS64/MS64-fec_A_Sk_MI RS64/MS64-fec
RS64_Al
Figure 145: RS64/MS64-fec_A_Sk symbol
Interfaces:

Table 107: RS64/MS64_fec_A_Sk input and output signals

Input(s) Output(s)
RS64_Al_D MS64_CI_D
RS64_Al_CK MS64_Cl_CK
RS64_Al_FS MS64_CI_FS
RS64 Al TSF MS64_Cl_SSF
RS64/MS64-fec_A_Sk_MI_Delay
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Processes.

Delay: If MI_Delay is"on" the delay buffers shall be enabled. If MI_Delay is"off" the delay buffers shall be disabled
and the FEC decoding can not be enabled. The delay must be less than 15 ps.

Q1[7-8] - FSI: If MI_Delay is"on" the FEC Status Indication (FSI) controls the FEC decoder, the "on" signal will
enable the FEC decoding process. If at least 9 consecutive frames contain the "01" pattern in bits 7 and 8 of the Q1 byte
the FEC generation Sink functions entersthe "on" state. If in at least 3 consecutive frames any pattern other than the
"01" isdetected in bits 7 and 8 of the Q1 byte the FEC generation Sink functions enters the "off" state. The transition
between the states shall be without bit errors.

K2[6-8], P1, Q1 - AlS: The MSF-dAIS information carried in these bits shall be extracted. If MSF-dAIS is detected the
error correction is disabled (enters the "off" state).

P1 - FEC: If the syndrome of a code word indicate errors those are decoded during the time the information bits passes
through the delay buffers and is corrected at the egress of the delay buffers. It is outside the scope of the present
document to specify how the error(s) are decoded from the syndrome.

datain
AIS
detection
disable
Y
FEC delay
decoding bufferg® O/Off
dataout

Figure 146: STM-64 FEC decoding process
Defects:

dAIS If at least x consecutive frames contain the "111" pattern in bits 6, 7 and 8 of the K2 byte and the "11111111"
pattern in the P1 and Q1 bytes a dAIS defect shall be detected. dAIS shall be cleared if in at least x consecutive frames
any pattern other then the "111" is detected in bits 6, 7 and 8 of byte K2 or the"11111111" pattern in P1 byte or

Q1 byte. The x shall beinrange 3to 5.

dDEG:  For further study.
Consequent Actions:
aSSF ~  AI_TSF
disable error correction ~ dAIS.
Defect Correlations: None.

Perfor mance M onitoring: None.

ETSI



148 ETSI EN 300 417-3-1 V1.2.1 (2001-10)

11 STM-64 Multiplex Section layer functions

S4-64c S4-16¢ S4-4c¢ S64-L S4-4c S4-16¢ S4-64c

S4_Cl sTM™M 64 TI S4_ClI
‘ \W 000) ¢ (4,4,0,0) (4,440 (4.4,40) (4,4,0,0) ﬁ
) ) ) ) (0,0,0.0)
\M864/S4 6452/ \M864/S4 16 MS64/S4-4 MS64/S MS64/S MS64/S4-4 \M564/s4 16 \M864/S4 64g’
DCC_Cl SD_cl POs_ClI POs_ClI SD_CI  DCC_CI
\WS64/DCQ \MS64/Sp MSM/POyN MS64/P0y \MS64/SD \MS64/DCY
\ [ \ [
| | |
D4-D12  S1[5-§] E2 Rl RDI E2 S1[5-8] D4-D12

MS64_ClI MS64_ClI
S4-64c S4-64c
"
S64-LC
S4-16¢ S4-4c ses S4-4c S4-16¢

S4_Cl STMB4_TI S4_Cl

J/ (4,0,0,0) \b (4,4,0,0) N/ (4,4,4,0) /NN 4.4,4.0) (4,4,0,0) (4,0,0,0)
(1.1,000) 0) l111/0) ) )
MS64154-16% /O MS64/S4-4c \MS64/547 MS64/S4 MS64/S4-4c MS64/S4-16¢
DCC_Cl SD_Cl POs_ClI POs_ClI SD_Cl DCC_ClI
MSM/DCC&\MSGAISD 4 MS64/P0s S MS64/P0s /  \MS64/SD / \MS64/DCC
[ | [
I — — N N N

D4-D12 S1[5-8] E2 Rl RDI E2 S1[5-8] D4-D12
W RI_REI v

2 I\

MS64_Cl MS64_Cl

Figure 147: STM-64 Multiplex Section atomic functions

NOTE 1: The modelling of the MS64 to VC-4 and V C-4-4c layer adaptation functionality requires a further
enhancement making it similar to the VC-4 to lower order VVC layer adaptation functionality. Thisis for
further study.

M S64 L ayer CP

The Cl at this point is octet structured and 125 ps framed with co-directional timing. Its format is characterized asthe
MS64_Al with an additional MS Trail Termination overhead in the 192 eight B2 bytes, byte M1, and bits 6-8 of the
K2 bytein the frame locations defined in EN 300 147 [1] and depicted in figure 148.
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NOTE 2: The unmarked bytesinrows5, 6, 7, 8, 9 (figure 148) are reserved for future international standardization.
Currently, they are undefined.

NOTE 3: The bytesfor National Use (NU) in row 9 (figure 148) are reserved for operator specific usage. Their
processing is not within the province of the present document.

1 ... 6465 192 193 .. 256 257 385 576 577 17 280
1
2
3

STM-64 payload
4|HL H1 Y H2|  H2 kg H3 H3 (64 x 261 x 9 bytes)
5|B2 B2 K1 K2
6|pa D5 D6
7\D7 D8 D9
8/p1g¢ D11 D12
9is1 B2 NU
pa s 3 ) N
14 58 ‘ Ml‘ ‘ ‘ ‘

S1 194 195 196 384

Figure 148: MS64_CI_D

M S64 Layer AP

The Al at thispoint is octet structured and 125 ps framed with co-directional timing. It represents the combination of
information adapted from the VVC-4 layer (150 336 kbit/s), the management communications DCC layer (576 kbit/s),
the OW layer (64 kbit/sif supported), the AU-4 pointer (3 bytes per frame), the APS signalling channel (13 or 16 bits
per frame if supported, see note 4), and the SSM channel (4 bits per frame if supported). The location of these five
componentsin the frame is defined in EN 300 147 [1] and depicted in figure 149.

NOTE 4: 13 bits APS channel for the case of linear M S protection. 16 bits APS channel for the case of MS
SPRING protection.

NOTE 5: Bytes E2 and D4-D12 will be undefined when the adaptation functions sourcing these bytes are not
present in the network element.

The composition of the payload transported by an STM-64 will be determined by the client layer application. Typical
compositions of the payload include:

- oneVC-4-64c of 9 621 504 kbit/s;

- four VC-4-16¢ of 2 405 376 kbit/s;

- sixteen VC-4-4c of 601 344 kbit/s;

- sixty-four VC-4s of 150 336 khit/s;

- combinations of VC-4s and V C-4-4cs up to the maximum of 64 VC-4 equivaents;

- 32[two] working VC-4s [V C-4-4cs] and 32 [two] protection VC-4s [V C-4-4cg] (in MS64 SPRING application
for further study).

Figure 147 shows that more than one adaptation source function existsin the M S64 layer that can be connected to one
M S64 access point. For such case, a subset of these adaptation source functionsis allowed to be activated together, but
only one adaptation source function may have access to a specific AU timeslot. Access to the same AU timeslot by
other adaptation source functions shall be denied. In contradiction with the source direction, adaptation sink functions
may be activated all together. This may cause faults (e.g. cL OP) to be detected and reported. To prevent thisan
adaptation sink function can be deactivated.

NOTE 6: |f one adaptation function only is connected to the AP, it will be activated. If one or more other functions
are connected to the same AP accessing the same AU timeslot, one out of the set of functions will be

active.
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1 .. 6465 192 193 .. 256 257 385 576 577 17280
1
2
3
STM-64 payload
4 Hl‘ HL ‘ % 2| M2 1 H3 H3 (64 x 261 x 9 bytes)
5 K1 K2
6|pa D5 D6
7|D7 D8 D9
8|p1 D11 D12
9s1 E2 NU
' - N
- N
14 58 ‘ ‘ ‘ ‘

, E s =

Figure 149: MS64_Al_D

Figure 150 shows the MStrail protection specific sublayer atomic functions (MS64/MS64P_A, MS64P_C, MS64P_TT)
within the MS64 layer. Note that the DCC (D4-D12), OW (E2), and SSM (S1[5-8]) signals can be accessible before
(unprotected) and after (protected) the MS64P_C function. The choice is outside the scope of the present document.

NOTE 7: Equipment may provide MS protection and bi-directional services such as DCC and OW in the MSlayer.
Where alink uses this provision both ends of the link shall be configured to operate these servicesin the
same mode (i.e. either protected or unprotected).

pce cl POs Cl sp_cl s4_cl S4-Xc_Cl $4-Xc_Cl s4_cl SD_Cl POs_CI DCC_CI
. ~ STM16_TI
v Vi 40 A Mg 1 AN
MSG4/DCV%MSGAIPO§/ Ms64/SD/ 1\ Mse4tss) S64/S4- \M564/s4->¢/ mseatsE A0\ Mseaisn/ \Ms64/P0s/ \MSE4IDCT
[ [
| | | | A A A AN
S1[5-8] S1[5-8]
sp_cl DCC_CI POs_CI POs_CI DCC_CI SD_Cl
MS64/S)/ | \MS64/DCG/ \ MS64/P0s/ \WIS64/MS64p” WIS64/MS64F \ MS64/P0s/ \MS64/DCC/ \MS64/SD
[ [
\ \ AN N N
S1[5-8] D4-D12 E2 N\ Rl RDI ] E2 D4-D12 S1[5-8]
M%7 < RI_REI MS7
MS64_Cl MS64_Cl

Figure 150: STM-64 Multiplex Section Linear Trail Protection Functions

M S64P Sublayer CP

The Cl at this point is octet structured and 125 ps framed with co-directional timing. Its format is equivalent to the
M$4 Al and depicted in figure 151.

NOTE 8: Bytes S1, E2 and D4-D12 will be undefined when the adaptation functions sourcing these bytes are not
present in the network element or are unprotected (see above).
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11.1

For further study.

11.2

Figure 151: MS64P_CI_D

STM-64 Multiplex Section Connection functions

STM-64 Multiplex Section Trail Termination functions

11.2.1 STM-64 Multiplex Section Trail Termination Source MS64_TT_So

Symbol:

Interfaces.

MS64_Al

MS64_RI

MS64_Cl

Figure 152: MS64_TT_So symbol

Table 108: MS64_TT_So input and output sighals

Inp

ut(s)

Output(s)

MS64_Al_D
MS64_Al_CK
MS64_Al_FS
MS64_RI_REI
MS64_RI_RDI

MS64_MI_MO_Generated

MS64_CI_D
MS64_CI_CK
MS64_CI_FS
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Processes:
This function adds error monitoring capabilities and remote mai ntenance information signals to the MS64_All.

MO, M 1: The function shall within 1 msinsert the value of MS64 RI_REI into the REI (Remote Error Indication) - to
convey the count of interleaved bit blocks that have been detected in error by the BIP-1536 process in the companion
MS64 TT_Sk. If MO_Generated is True both MO and M1 are used for the range of "0000 0000, 0000 0000" (0) to
0000 0110, 0000 0000" (1 536), otherwise MO is undefined and M1 is generated in the range of "0000 0000" (0) to
"1111 1111" (255) where the value conveyed is truncated at 255. MO bit 1 is most significant bit and M1 bit 8 is least
significant bit.

K 2[6-8]: These bits represents the defect status of the associated MS64_TT_Sk. The RDI indication shall be set to
"110" on activation of MS64 RI_RDI within 1 ms, determined by the associated MS64 TT_Sk function, and passed

through transparently (except for incoming codes "111" and "110") within 1 msonthe MS64 RI_RDI removal. If
MS64_RI_RDI isinactive an incoming code "111" or "110" shall be replaced by code "000".

NOTE 1: K2[6-8] can not be set to "000" on clearing of RI_RDI; MS SPRING APS extends into those hits. The
bits shall be passed transparently in this case. With linear MS protection or without protection it shall be
guaranteed that neither code "111" nor "110" will be output.

B2: The function shall calculate a Bit Interleaved Parity 1536 (BIP-1536) code using even parity. The BIP-1536 shall
be calculated over al bits, except those in the RSOH bytes, of the previous STM-64 frame and placed in 192 B2 bytes
of the current STM-64 frame.

NOTE 2: The BIP-384 procedure is described in EN 300 147 [1].

Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Performance Monitoring: None.

11.2.2 STM-64 Multiplex Section Trail Termination Sink MS64_TT_Sk
Symbol:

MS64_Al

MS64_TT_Sk_M MS64_RI

MS64_Cl

Figure 153: MS64_TT_Sk symbol
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Interfaces:
Table 109: MS64_TT_Sk input and output signals
Input(s) Output(s)
MS64_CI_D MS64_Al_D
MS64_Cl_CK MS64_Al_CK
MS64_CI_FS MS64_Al_FS
MS64_Cl_SSF MS64_Al_TSF
MS64_TT_Sk_MI_DEGTHR MS64_Al_TSD
MS64_TT_Sk_MI_DEGM MS64_TT_Sk_MI_cAIS
MS64_TT_Sk_MI_1second MS64_TT_Sk_MI_cDEG
MS64_TT_Sk_MI_TPmode MS64_TT_Sk_MI_cRDI
MS64_TT_Sk_MI_SSF_Reported MS64_TT_Sk_MI_cSSF
MS64_TT_Sk_MI_AIS_Reported MS64_TT_Sk_MI_pN_EBC
MS64_TT_Sk_MI_RDI_Reported MS64_TT_Sk_MI_pF_EBC
MS64_TT_Sk_MI_M1_Ignored MS64_TT_Sk_MI_pN_DS
MS64_TT_Sk_MI_MO_Ignored MS64_TT_Sk_MI_pF_DS
MS64_RI_REI
MS64 RI_RDI
Processes:

This function monitors error performance of associated M S64 including the far end receiver.

B2: The BIP-1536 shall be calculated over al bits, except of those in the RSOH bytes, of the previous STM-64 frame
and compared with the three error monitoring bytes B2 recovered from the MSOH of the current STM-64 frame. A
difference between the computed and recovered B2 values is taken as evidence of one or more errors (NN_B) in the
computation block.

NOTE 1: Thereare 1 536 blocks consisting of 801 bits and a BIP-1 as EDC per STM-64 frame in the MS64 |ayer.

MO, M1: The REI information carried in these bits shall be extracted to enable single ended maintenance of a
bi-directional trail (section). The REI (nF_B) is used to monitor the error performance of the other direction of
transmission. The application process is described in EN 300 417-1-1[3], clause 7.4.2 (REI). If M1_ignored istrue,
nF_B shall beforcedto"0"; if M1 ignored isfalse, nF_B shall equal the value in REI.

NOTE 2: M1 ignored is a parameter provisioned by the operator to indicate the support of the M1 byte in the
incoming STM-64 signal. For the case M1 is supported, M1 _ignored should be set to false, otherwise
M1 ignored should be set to true.

If MO_Ignored is False the function shall interpret the value in the bytes as shown in table110. If MO_Ignored is True
the function shall interpret the value in the byte as shown in table 111.

Table 110: STM-64 MO and M1 interpretation

MO[1-8] code, bits M1[1-8] code, bits code interpretation [#BIP
1234 5678 1234 5678 violations], (nF_B)
0000 0000 0000 0000 0
0000 0000 0000 0001 1
0000 0000 0000 0010 2
0000 0000 0000 0011 3
0000 0000 0000 0100 4
0000 0110 0000 0000 1536
0001 0110 0000 0001 0
11111111 11111111 0
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Table 111: STM-64 M1 interpretation

M1[1-8] code, bits code interpretation [#BIP
1234 5678 violations], (nF_B)
0000 0000 0
0000 0001 1
0000 0010 2
0000 0011 3
0000 0100 4
11111111 255

NOTE 3: In case of interworking with old equipment not supporting MS-REI, the information extracted fromM1is
not relevant.

K2[6-8] - RDI: The RDI information carried in these bits shall be extracted to enable single ended maintenance of a
bi-directional trail (section). The RDI providesinformation as to the status of the remote receiver. A "110" indicates a
Remote Defect Indication state, while other patterns indicate the normal state. The application processis described in
EN 300 417-1-1[3], clauses 7.4.11 and 8.2.

K2[6-8] - AlS: The MS-AlSinformation carried in these bits shall be extracted.
Defects:
The function shall detect for dDEG and dRDI defects according the specification in EN 300 417-1-1 [3], clause 8.2.1.

dAIS: If at least x consecutive frames contain the "111" pattern in bits 6, 7 and 8 of the K2 byte a dAIS defect shall be
detected. dAIS shall be cleared if in at least x consecutive frames any pattern other then the "111" is detected in bits 6, 7
and 8 of byte K2. The x shall beinrange 3to 5.

Consequent Actions:
aAlS - dAlS.
arDI - dAlS.
aREl - #EDCV.
arsF - dAlS.
arsb - dDEG.

On declaration of aAlS the function shall output an all-ONEs signal within 250 us; on clearing of aAlS the function
shall output normal data within 250 ps.

Defect Correlations:
cAlS - MON and dAIS and (not Cl_SSF) and AIS_Reported.
cDEG - MON and dDEG.
cRDI - MON and dRDI and RDI_Reported.
CSSF - MON and dAIS and SSF_Reported.
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Perfor mance monitoring:

The performance monitoring process shall be performed as specified in EN 300 417-1-1 [3], clause 8.2.4 through 8.2.7.
pN_DS aT Sk or dEQ.
pF DS ~  dRDI.
pN_EBC —~  nN_B.

pFEBC - 3SnFB

11.3 STM-64 Multiplex Section Adaptation functions

11.3.1 STM-64 Multiplex Section to S4 Layer Adaptation Source
MS64/S4 A _Sol/(D,C,B,0)

Symbol:
S4_ClI
N=(1,1,1,0) .. (4,4,4,0)
MS64/S4_A_So_Ml<—— =\ MS64/S4-N/<—— STM64_TI
MS64_ Al
Figure 154: MS64/S4_A_So symbol
I nterfaces:
Table 112: MS64/S4_A_So input and output signals
Input(s) Output(s)
S4 CILD MS64_Al D
S4_CI_CK MS64_Al_CK
S4 CILFS MS64_Al_FS
S4_CI_SSF
STM64_TI_CK MS64/S4_A_So_MI_pPJE+
STM64_TI_FS MS64/S4_A_So_MI_pPJE-
MS64/S4 A So MI Active
Processes:

This function provides frequency justification and bitrate adaptation for aVVC-4 signal, represented by a nominally
(261 x 9 x 64) = 150 336 khit/s information stream and the related frame phase with a frequency accuracy within

+ 4,6 ppm, to be multiplexed into a STM-64 signal at the AU tributary location indicated by (D,C,B,0), where D
designates the AUG-16 number (1 to 4), C designates the AUG-4 number (1 to 4) and B designates the AUG-1 number
(1to 4). The function can be activated / deactivated when multiple payload adaptation functions are connected to the
access point.

NOTE 1: Degraded performance may be observed when interworking with SONET equipment having a+ 20 ppm
network element clock source.

The frame phase of the VC-4 is coded in the related AU-4 pointer. Frequency justification, if required, is performed by
pointer adjustments. The accuracy of this coding process is specified below. See EN 300 417-4-1 [4], annex A.

Freguency justification and bitrate adaptation: The function shall provide for an elastic store (buffer) process. The data
and frame start signals shall be written into the buffer under control of the associated input clock. The data and frame
start signals shall be read out of the buffer under control of the STM-64 clock, frame position, and justification decision.
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Thejustification decisions determine the phase error introduced by the MS64/S4_A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the AU-4 pointer actions. An exampleisgivenin
EN 300 417-4-1 [4], annex A.2.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification action, the reading of 24 data bits shall be cancelled once and no data written at the three positions H3 + 1.
Upon a negative justification action, an extra 24 data bits shall be read out once into the three positions H3.

NOTE 2: A requirement for maximum introduced phase error cannot be defined until areference path is defined
from which the requirements for network elements can be deduced. Such a requirement would also limit
excessive phase error caused by pointer processors under fixed frequency offset conditions.

C_FS

CISSF D ClCcK

\7 R e |

| |

| |

| |

| |

| |

|

| |

| WR |

| Hastic o | Justfication | |

| Store Control |

| & |

: Pointer |

| Generator |
STVB4 T_CK : %1 MI_pPJE-
STvVie4 T1_FS | > M_pPJE+

|

| |

| | 1

|

l H1H2 !

|

| |

} <1 ML_Active

: > all-ONEs |

| (AIS) insert <N

| |

NN |

A_D A _CK
A_FS

Figure 155: Main processes within MS64/S4_A_So

Buffer size: For further study.

Behaviour at recovery from defect condition: The incoming frequency (S4_Cl_CK) of apassing through VC-4 may
exceed itslimits during a STM64dL OS condition. As a consequence, the buffer (elastic store) fill is not reliable any
more. Due to all-ONEs (AlS) insertion after the pointer generator this reliability is not important for the operation of the
network element. However, it shall be prevent to generate excessive pointer adjustments when recovering from the
defect condition.

NOTE 3: The definition of excessive pointer adjustmentsis for further study.

The AU-4 pointer is carried in 2 bytes of payload specific OH (H1, H2) in each STM-64 frame. The AU-4 pointer is
aligned in the STM-64 payload in fixed position relative to the STM-64 frame. The AU-4 pointer points to the begin of
the VC-4 frame within the STM-64. The format of the AU-4 pointer and its location in the frame are defined in

EN 300 147 [1].

H1H2 - Pointer generation: The function shall generate the AU-4 pointer asis described in EN 300 417-1-1 [3],
annex A: Pointer Generation. It shall insert the pointer in the H1 [4, N], H2 [4, 192+N] positions with the SS field set to
10toindicate AU-4. N = 16(D-1) + 4(C-1) + B + 1.

YY1*1* - Fixed stuff insertion: The function shall insert fixed stuff codesY = 1001ss11 in bytes[4, 64+N] and [4,
128+N] and code "1" = 11111111 in bytes [4, 256+N] and [4, 320+N]. N = 16(D-1) + 4(C-1) + B + 1. Bitsssare
undefined.
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AU-4 timedlot: The adaptation source function has access to a specific AU-4 of the MS64 access point. The AU-4 is
defined by the parameter (D,C,B,0) (D=1..4,C=1..4and B=1..4).

Activation: The function shall access the access point when it is activated (MI_Activeistrue). Otherwise, it shall not
access the access point.

Defects: None.
Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output an all-ONEs signal within 250 us; on clearing of aAlS the function
shall output normal data within 250 ps.

NOTE 4: if Cl_SSFisnot connected (when MS64/S4 A_Soisconnectedtoa$S4 TT_So), Cl_SSFis assumed to
be fase.

Defect Correlations: None.
Performance Monitoring:

Every second the number of generated pointer increments within that second shall be counted as the pPJE+. Every
second the number of generated pointer decrements within that second shall be counted as the pPJE-.

NOTE 5: Thisis applicable for a passing through VC-4 only. A locally generated VC-4 will have a fixed frame
phase; pointer justifications will not occur.

11.3.2 STM-64 Multiplex Section to S4 Layer Adaptation Sink
MS64/S4_A_Sk/(D,C,B,0)

Symbol:
S4_cCl
r\ﬁz (1,1,1,0) .. (4,4,4,0)
MS64/S4_A_ Sk Ml<— M864/S4-r>/
MS64_Al
Figure 156: MS64/S4_A_Sk symbol
Interfaces:

Table 113: MS64/S4_A_Sk input and output signals

Input(s) Output(s)
MS64_Al_D S4 CILD
MS64_Al_CK S4_Cl_CK
MS64_Al_FS S4 CILFS
MS64 Al TSF S4 Cl_SSF
MS64/S4_A_Sk_MI_Active MS64/S4_A_Sk_MI_cAIS
MS64/S4 A Sk _MI_AIS_ Reported MS64/S4 A Sk MI_cLOP
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Processes.

This function recovers the VC-4 data with frame phase information from the STM-64 as defined in EN 300 147 [1]. The
V C-4 is extracted from the AU tributary location indicated by (D,C,B,0), where D designates the AUG-16 number (1 to
4), C designates the AUG-4 number (1 to 4) and B designates the AUG-1 number (1 to 4). The function can be
activated / deactivated when multiple payload adaptation functions are connected to the access point.

H1H2 - AU-4 pointer interpretation: An AU-4 pointer consists of 2 bytes, [4, N] and [4, 192+N]. The function shall
perform AU-4 pointer interpretation according to annex B of EN 300 417-1-1 [3] to recover the VVC-4 frame phase
within the STM-64. The process shall maintain its current phase on detection of aninvalid pointer and searchesin
parallel for anew phase. N = 16(D-1) + 4(C-1) + B + 1.

YY1*1*: The bytes[4, 64+N], [4, 128+N], [4, 256+N], and [4, 320+N] contain fixed stuff, of a specified value, ignored
by the AU-4 pointer interpreter. N = 16(D-1) + 4(C-1) + B + 1.

AU-4 timedlot: The adaptation sink function has access to a specific AU-4 of the MS64 access point. The AU-4 is
defined by the parameter (D,C,B,0) (D=1..4,C=1..4and B =1..4).

Activation: The function shall perform the operation specified above when it is activated (MI1_Active istrue).
Otherwise, it shall transmit the all-ONEs signal at its output (Cl_D) and not report its status via its management point.

Defects:

dAIS The dAIS defect shall be detected if the pointer interpreter isinthe AIS_state (see EN 300 417-1-1 [3],
annex B). The dAIS defect shall be cleared if the pointer interpreter isnot inthe AIS_state.

dLOP:  The dLOP defect shall be detected if the pointer interpreter isin the LOP_state (see EN 300 417-1-1 [3],
annex B). The dLOP defect shall be cleared if the pointer interpreter is not in the LOP_state.

Consequent Actions:
aAlS - dAlISor dLOP.
aSSF - dAlS or dLOP.

On declaration of aAlS the function shall output an all-ONEs (AlS) signal within 250 ps; on clearing of aAlSthe
function shall output the recovered data within 250 ps.

Defect Correlations:
cAIS - dAlSand (not Al_TSF) and AIS_Reported.
cLOP - dLOP.

Performance Monitoring: None.

11.3.3 STM-64 Multiplex Section to S4-4c Layer Adaptation Source
MS64/S4-4c_A Sol/(D,C,0,0)

Symbol:

S44c_
N=(1,1,0,0) .. (44,0,0)

MS64/S4-4c_ A SO Ml<—————> MS64/|\T"" 4c < STMB4_TI

J

MS64_Al

Figure 157: MS4/S4-4c_A_So symbol
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Interfaces:
Table 114: MS64/S4-4c_A_So input and output signals
Input(s) Output(s)
S4-4c_CI_D MS64_Al_D
S4-4c_Cl_CK MS64_Al_CK
S4-4c_CI_FS MS64_Al_FS
S4-4c_Cl_SSF
STM64_TI_CK MS64/S4-4c_A_So_MI_pPJE+
STM64_TI_FS MS64/S4-4c_A_So_MI_pPJE-
MS64/S4-4c A So MI Active
Processes:

This function provides frequency justification and bitrate adaptation for aVV C-4-4c signal, represented by a nominally
(4 x 261 x 9 x 64) = 601 344 kbit/s information stream and the related frame phase with a frequency accuracy within
+ 4,6 ppm, to be multiplexed into a STM-64 signal at the AU-4-4c tributary location indicated by (D,C,0,0), where D
designates the AUG-16 number (1 to 4) and C designates the AUG-4 number (1 to 4). The function can be

activated / deactivated when multiple payload adaptation functions are connected to the access point.

NOTE 1: Degraded performance may be observed when interworking with SONET equipment having a+ 20 ppm
network element clock source.

The frame phase of the VC-4-4c is coded in the related AU-4-4c¢ pointer. Frequency justification, if required, is
performed by pointer adjustments. The accuracy of this coding processis specified below. See EN 300 417-4-1 [4],
annex A.

Freguency justification and bitrate adaptation: The function shall provide for an elastic store (buffer) process. The data
and frame start signals shall be written into the buffer under control of the associated input clock. The data and frame
start signals shall be read out of the buffer under control of the STM-64 clock, frame position, and justification decision.

Thejustification decisions determine the phase error introduced by the MS64/S4-4c_A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the AU-4-4c pointer actions. An exampleis given
in EN 30 417-4-1[4], clause A.2.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification action, the reading of 96 data bits shall be cancelled once and no data written at the twelve positions H3 +
1. Upon a negative justification action, an extra 96 data bits shall be read out once into the twelve positions H3.

NOTE 2: A requirement for maximum introduced phase error cannot be defined until areference path is defined
from which the requirements for network elements can be deduced. Such a requirement would also limit
excessive phase error caused by pointer processors under fixed frequency offset conditions.

Buffer size: For further study.
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Figure 158: Main processes within MS64/S4-4c_A_So

Behaviour at recovery from defect condition: The incoming frequency (S4-4c_Cl_CK) of a passing through V C-4-4c
may exceed its limits during a STM64dL OS condition. As a consequence, the buffer (elastic store) fill is not reliable
any more. Dueto all-ONEs (AlS) insertion after the pointer generator this reliability is not important for the operation
of the network element. However, it shall be prevent to generate excessive pointer adjustments when recovering from
the defect condition.

NOTE 3: The definition of excessive pointer adjustmentsis for further study.

The AU-4-4c pointer is carried in 2 + 6 bytes of payload specific OH in each STM-64 frame. The AU-4-4c pointer is
aligned in the STM-64 payload in fixed position relative to the STM-64 frame. The AU-4-4c pointer points to the begin
of the VC-4-4c frame within the STM-64. The format of the AU-4-4c pointer and its location in the frame are defined in
EN 300 147 [1].

HI1IH1HIH1H2H2H2H?2 - Pointer generation: The function shall generate the AU-4-4c pointer asis described in

EN 300 417-1-1[3], annex A: Pointer Generation. It shall insert the pointer inthe H1 [4, N], H2 [4, 192+N] positions
with the SSfield set to 10 to indicate AU-3/AU-4/AU-4-4c. It shall insert the concatenation indicator in the other
pointer locations H1 [4, 1+N] to [4, 3+N], H2 [4, 193+N] to [4, 195+N]. The concatenation indicator is defined as
1001ss11 11111111, with ssbeing undefined. N = 16(D-1) + 4(C-1) + 1.

YYYYYYYY1*1*1*1*1*1*1* 1* - Fixed stuff insertion: The function shall insert fixed stuff codesY = 1001ssl11 in
bytes[4, 64+N] to [4, 67+N] and [4, 128+N] to [4, 131+N] and code "1" = 11111111 in bytes[4, 256+N] to [4, 259+N]
and [4, 320+N] to [4, 323+N], N = 16(D-1) + 4(C-1) + 1. Bits ss are undefined.

AU-4-4c timeslots: The adaptation source function has access to a specific AU-4-4c of the M S64 access point. The
AU-4-4c is defined by the parameter (D,C,0,0) (D=1..4and C = 1..4).

Activation: The function shall access the access point when it is activated (M1_Activeistrue). Otherwise, it shall not
access the access point.
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Defects: None.
Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output an all-ONEs signal within 250 ps; on clearing of aAlS the function
shall output normal data within 250 ps.

NOTE 4: If Cl_SSF isnot connected (when MS64/4-4¢c A_So isconnectedto a$4-4c TT_So), Cl_SSFis
assumed to be false.

Defect Correlations: None.
Performance Monitoring:

Every second the number of generated pointer increments within that second shall be counted as the pPJE+. Every
second the number of generated pointer decrements within that second shall be counted as the pPJE-.

NOTE 5: Thisis applicable for a passing through VC-4-4c only. A locally generated V C-4-4c may have a fixed
frame phase; pointer justifications will not occur.

11.3.4 STM-64 Multiplex Section to S4-4c Layer Adaptation Sink
MS64/S4-4c_A_Sk/(D,C,0,0)

Symbol:
S4-4¢c_Cl
Nj=(1,1,0,0) .. (4,4,0,0)
MS64/S4-4c_A_Sk_MI %M S 64’/\|S4'4?
MS64 Al
Figure 159: MS64/S4-4c_A_Sk symbol
Interfaces:
Table 115: MS64/S4-4c_A_Sk input and output sighals
Input(s) Output(s)
MS64_Al_D S4-4c_CI D
MS64_Al_CK S4-4¢c_Cl_CK
MS64_Al_FS S4-4c_CI_FS
MS64_Al_TSF S4-4c_CI_SSF
MS64/S4-4c_A_Sk_MI_Active MS64/S4-4c_A_Sk_MI_cAIS
MS64/S4-4c_A_Sk_MI_AIS Reported MS64/S4-4c_A_Sk _MI_cLOP
Processes:

This function recovers the VV C-4-4c data with frame phase information from the STM-64 as defined in EN 300 147 [1].
The VC-4-4c is extracted from tributary location indicated by (D,C,0.0), where D designates the AUG-16 number (1 to
4) and C designates the AUG-4 number (1 to 4). The function can be activated / deactivated when multiple payload
adaptation functions are connected to the access point.
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H1H1H1H1H2H2H2H2 - AU-4-4c pointer interpretation: An AU-4-4c pointer consists of 2 bytes, [4, N] and

[4, 192+N]. There will be 3 concatenation indicators, each 2 byteslong, in[4, 1+N]/[4, 193+N], [4, 2+N]/[4, 194+N],
and [4, 3+N]/[4, 195+N]. The function shall perform AU-4-4c pointer interpretation according to annex B of

EN 300 417-1-1 [3] to recover the V C-4-4c frame phase within the STM-64. The process shall maintain its current
phase on detection of an invalid pointer and searchesin parallel for anew phase. N = 16(D-1) + 4(C-1) + 1.

YYYYYYYY1*1*1*1*1* 1*1* 1*: The bytes[4, 64+N] to [4, 67+N], [4, 128+N] to [4, 131+N], [4, 256+N] to
[4, 259+N] and [4, 320+N] to [4, 323+N] contain fixed stuff, of a specified value, ignored by the AU-4-4c pointer
interpreter. N = 16(D-1) + 4(C-1) + 1.

AU-4-4c timeslots: The adaptation source function has access to a specific AU-4-4c of the M S64 access point. The
AU-4-4c is defined by the parameter (D,C,0,0) (D=1..4and C = 1..4).

Activation: The function shall perform the operation specified above when it is activated (MI_Activeistrue).
Otherwise, it shall transmit the all-ONEs signal at its output (Cl_D) and not report its status via its management point.

Defects:

dAIS. The dAIS defect shall be detected if the pointer interpreter isin the AISX_state (see EN 300 417-1-1 [3],
annex B). The dAIS defect shall be cleared if the pointer interpreter is not in the AISX_state.

dLOP: The dLOP defect shall be detected if the pointer interpreter isin the LOPX _state (see EN 300 417-1-1 [3],
annex B). The dLOP defect shall be cleared if the pointer interpreter is not in the LOPX _state.

Consequent Actions:
aAlS - dAlISor dLOP.
aSSF - dAlS or dLOP.

On declaration of aAlS the function shall output an all-ONEs (AlS) signal within 250 ps; on clearing of aAlS the
function shall output the recovered data within 250 ps.

Defect Correlations:
cAlS - dAlS and (not aTSF) and AlS_Reported.
cLOP - dLOP.

Performance Monitoring: None.

11.3.5 STM-64 Multiplex Section to S4-16¢c Layer Adaptation Source
MS64/S4-16¢c_A So/(D,0,0,0)

Symbol:

S4-16¢_Cl
N=(1,0,0,0) .. (4,0,0,0)

MS64/S4-16c_A_So Ml— -MS64/S4-16C  oryes 7

-N

MS64_Al

Figure 160: MS64/S4-16¢c_A_So symbol
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I nterfaces:
Table 116: MS64/S4-16¢c_A_So input and output signals
Input(s) Output(s)
S4-16¢_Cl_D MS64_Al_D
S4-16¢_Cl_CK MS64_Al_CK
S4-16¢_Cl_FS MS64_Al_FS
S4-16¢_Cl_SSF
STM64_TI_CK MS64/S4-16c_A_So_MI_pPJE+
STM64_TI_FS MS64/S4-16c_A_So_MI_pPJE-
MS64/S4-16c A So MI Active
Processes:

This function provides frequency justification and bitrate adaptation for aVVC-4-16¢ signal, represented by a nominally
(16 x 261 x 9 x 64) = 2 405 376 kbit/s information stream and the related frame phase with a frequency accuracy within
+ 4,6 ppm, to be multiplexed into a STM-64 signal at the AU-4-16c¢ tributary location indicated by (D,0,0,0), where D
designates the AUG-16 number (1 to 4). The function can be activated / deactivated when multiple payload adaptation
functions are connected to the access point.

NOTE 1: Degraded performance may be observed when interworking with SONET equipment having a+ 20 ppm
network element clock source.

The frame phase of the VC-4-16c is coded in the related AU-4-16c pointer. Frequency justification, if required, is
performed by pointer adjustments. The accuracy of this coding processis specified below. See EN 300 417-4-1 [4],
annex A.

Freguency justification and bitrate adaptation: The function shall provide for an elastic store (buffer) process. The data
and frame start signals shall be written into the buffer under control of the associated input clock. The data and frame
start signals shall be read out of the buffer under control of the STM-64 clock, frame position, and justification decision.

Thejustification decisions determine the phase error introduced by the MS64/S4-16¢c_A_So function. The amount of
this phase error can be measured at the physical interfaces by monitoring the AU-4-16c¢ pointer actions. An exampleis
givenin EN 300 417-4-1 [4], clause A.2.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification action, the reading of 384 data bits shall be cancelled once and no data written at the 48 positions H3 + 1.
Upon a negative judtification action, an extra 384 data bits shall be read out once into the 48 positions H3.

NOTE 2: A requirement for maximum introduced phase error cannot be defined until areference path is defined
from which the requirements for network elements can be deduced. Such a requirement would also limit
excessive phase error caused by pointer processors under fixed frequency offset conditions.

Buffer size: For further study.
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Figure 161: Main processes within MS64/S4-16c_A_So

Behaviour at recovery from defect condition: The incoming frequency (S4-16¢_Cl_CK) of a passing through V C-4-16¢
may exceed its limits during a STM64dL OS condition. As a consequence, the buffer (elastic store) fill is not reliable
any more. Dueto all-ONEs (AlS) insertion after the pointer generator this reliability is not important for the operation
of the network element. However, it shall be prevent to generate excessive pointer adjustments when recovering from
the defect condition.

NOTE 3: The definition of excessive pointer adjustmentsis for further study.

The AU-4-16c pointer is carried in 2 + 30 bytes of payload specific OH in each STM-64 frame. The AU-4-16¢ pointer
isaligned in the STM-64 payload in fixed position relative to the STM-64 frame. The AU-4-16¢ pointer points to the
begin of the VC-4-16c¢ frame within the STM-64. The format of the AU-4-16¢ pointer and its location in the frame are
defined in EN 300 147 [1].

H1'®H 2 - Pointer generation: The function shall generate the AU-4-16¢ pointer asis described in EN 300 417-1-1[3],
annex A: Pointer Generation. It shall insert the pointer in the H1 [4, N], H2 [4, 192+N] positions with the SS field set to
10 to indicate AU-3/AU-4/AU-4-16c. It shall insert the concatenation indicator in the other pointer locations H1 [4,
1+N] to [4, 15+N], H2 [4, 193+N] to [4, 207+N]. The concatenation indicator is defined as 1001ss11 11111111, with ss
being undefined. N = 16(D-1).

Y321*3 _ Fixed stuff insertion: The function shall insert fixed stuff codes Y = 1001ss11 in bytes [4, 64+N] to [4, 79+N]
and [4, 128+N] to [4, 143+N] and code "1" = 11111111 in bytes [4, 256+N] to [4, 271+N] and [4, 320+N] to [4,
335+N], N = 16(D-1) + 1. Bits ss are undefined.

AU-4-16c timedlots: The adaptation source function has access to a specific AU-4-16c¢ of the M S64 access point. The
AU-4-16c is defined by the parameter (D,0,0,0) (D= 1..4).

Activation: The function shall access the access point when it is activated (M1_Activeistrue). Otherwise, it shall not
access the access point.

Defects: None.
Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output an all-ONEs signal within 250 ps; on clearing of aAlS the function
shall output normal data within 250 ps.
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NOTE 4: If Cl_SSF isnot connected (when MS64/S4-16c A _Soisconnected to aS4-16c TT_So), Cl_SSFis
assumed to be false.
Defect Correlations: None.
Perfor mance M onitoring:

Every second the number of generated pointer increments within that second shall be counted as the pPJE+. Every
second the number of generated pointer decrements within that second shall be counted as the pPJE-.

NOTE5: Thisisapplicable for a passing through VVC-4-16¢ only. A locally generated VC-4-16¢ may have afixed
frame phase; pointer justifications will not occur.

11.3.6 STM-64 Multiplex Section to S4-16¢ Layer Adaptation Sink
MS64/S4-16¢c_A Sk/(D,0,0,0)

Symbol:
4-16¢_Cl
N=(1,0,0,0) .. (4,0,0,0)
MS64/S4-16c A Sk Ml<—————> '\/564/'34’16(:
MS64 Al
Figure 162: MS64/S4-16¢c_A_Sk symbol
Interfaces:
Table 117: MS64/S4-16¢c_A_Sk input and output signals
Input(s) Output(s)
MS64_Al_D S4-16¢_CI_D
MS64_Al_CK S4-16¢_Cl_CK
MS64_Al_FS S4-16¢_Cl_FS
MS64_Al_TSF S4-16¢c_Cl_SSF
MS64/S4-16c_A_Sk_MI_Active MS64/S4-16c_A_Sk_MI_cAIS
MS64/S4-16¢c_A Sk _MI_AIS Reported MS64/S4-16c A Sk MI _cLOP
Processes:

This function recovers the VC-4-16¢ data with frame phase information from the STM-64 as defined in EN 300 147 [1].
The VC-4-16c is extracted from tributary location indicated by (D,0,0.0), where D designates the AUG-16 number (1 to
4). The function can be activated / deactivated when multiple payload adaptation functions are connected to the access
point.

H1'°H2'° - AU-4-16c pointer interpretation: An AU-4-16¢ pointer consists of 2 bytes, [4, N] and [4, 192+N]. There
will be 15 concatenation indicators, each 2 byteslong, in [4, 1+N] to [4,15+N] and [4,193+N] to [4, 207+N]. The
function shall perform AU-4-16c pointer interpretation according to annex B of EN 300 417-1-1 [3] to recover the

V C-4-16¢ frame phase within the STM-64. The process shall maintain its current phase on detection of an invalid
pointer and searchesin parallel for anew phase. N = 16(D-1) + 4(C-1) + 1.

Y321%32: The bytes [4, 64+N] to [4, 79+N], [4, 128+N] to [4, 143+N], [4, 256+N] to [4, 271+N] and [4, 320+N] to [4,
335+N] contain fixed stuff, of a specified value, ignored by the AU-4-16¢ pointer interpreter. N = 16(D-1) + 4(C-1) + 1.

AU-4-16c timedlots: The adaptation source function has access to a specific AU-4-16c¢ of the M S64 access point. The
AU-4-16c is defined by the parameter (D,0,0,0) (D= 1..4).
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Activation: The function shall perform the operation specified above when it is activated (MI_Activeistrue).
Otherwise, it shall transmit the all-ONEs signal at its output (Cl_D) and not report its status via its management point.
Defects:

dAIS. The dAIS defect shall be detected if the pointer interpreter isin the AISX_state (see EN 300 417-1-1 [3],
annex B). The dAIS defect shall be cleared if the pointer interpreter is not inthe AISX_state.

dLOP: The dLOP defect shall be detected if the pointer interpreter isin the LOPX _state (see EN 300 417-1-1 [3],
annex B). The dLOP defect shall be cleared if the pointer interpreter is not in the LOPX _state.

Consequent Actions:
aAlS - dAlISor dLOP.
asSSF - dAlISor dLOP.

On declaration of aAlS the function shall output an al-ONEs (AlS) signa within 250 us; on clearing of aAlS the
function shall output the recovered data within 250 us.

Defect Correlations:
cAIS - dAlS and (not aT SF) and AlS_Reported.
cLOP - dLOP.

Perfor mance M onitoring: None.

11.3.7 STM-64 Multiplex Section to S4-64c Layer Adaptation Source
MS64/S4-64c_A_So

Symbol:
S4-64c_Cl
MS64/S4-64c_A_So Ml—_ ~\MS64/S4-64c.  gTME4_TI
MS64_Al
Figure 163: MS64/S4-64c_A_So symbol
I nterfaces:

Table 118: MS64/S4-64c_A_So input and output signals

Input(s) Output(s)
S4-64c_Cl_D MS64_Al_D
S4-64c_Cl_CK MS64_Al_CK
S4-64c_Cl_FS MS64_Al_FS
S4-64c_CI_SSF
STM64_TI_CK MS64/S4-64c_A_So_MI_pPJE+
STM64_TI_FS MS64/S4-64c_A_So_MI_pPJE-
MS64/S4-64c A So MI Active
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Processes.

This function provides frequency justification and bitrate adaptation for aVV C-4-64c signal, represented by a nominally
(64 x 261 x 9 x 64) = 9 621 504 kbit/s information stream and the related frame phase with a frequency accuracy within
+ 4,6 ppm, to be multiplexed into a STM-64 signal at the AU-4-64c tributary location. The function can be

activated / deactivated when multiple payload adaptation functions are connected to the access point.

NOTE 1: Degraded performance may be observed when interworking with SONET equipment having a+ 20 ppm
network element clock source.

The frame phase of the VC-4-64c is coded in the related AU-4-64c pointer. Frequency justification, if required, is
performed by pointer adjustments. The accuracy of this coding processis specified below. See EN 300 417-4-1 [4],
annex A.

Freguency justification and bitrate adaptation: The function shall provide for an elastic store (buffer) process. The data
and frame start signals shall be written into the buffer under control of the associated input clock. The data and frame
start signals shall be read out of the buffer under control of the STM-64 clock, frame position, and justification decision.

Thejustification decisions determine the phase error introduced by the MS64/S4-64c_A_So function. The amount of
this phase error can be measured at the physical interfaces by monitoring the AU-4-64c pointer actions. An exampleis
givenin EN 30 417-4-1 [4], clause A.2.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification action, the reading of 1 536 data bits shall be cancelled once and no data written at the 192 positions H3 +
1. Upon a negative justification action, an extra 1 536 data bits shall be read out once into the 192 positions H3.

NOTE 2: A requirement for maximum introduced phase error cannot be defined until areference path is defined
from which the regquirements for network elements can be deduced. Such a requirement would also limit
excessive phase error caused by pointer processors under fixed frequency offset conditions.

Buffer size: For further study.
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Figure 164: Main processes within MS64/S4-64c_A_So
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Behaviour at recovery from defect condition: The incoming frequency (S4-64c_Cl_CK) of a passing through V C-4-64c
may exceed its limits during a STM64dLOS condition. As a consequence, the buffer (elastic store) fill is not reliable
any more. Due to all-ONEs (AlS) insertion after the pointer generator this reliability is not important for the operation
of the network element. However, it shall be prevent to generate excessive pointer adjustments when recovering from
the defect condition.

NOTE 3: The definition of excessive pointer adjustmentsis for further study.

The AU-4-64c pointer iscarried in 2 + 126 bytes of payload specific OH in each STM-64 frame. The AU-4-64c pointer
isaigned in the STM-64 payload in fixed position relative to the STM-64 frame. The AU-4-64c pointer points to the
begin of the V C-4-64c frame within the STM-64. The format of the AU-4-64c pointer and its location in the frame are
defined in EN 300 147 [1].

H1%H2% - Pointer generation: The function shall generate the AU-4-64c pointer asis described in EN 300 417-1-1 [3],
annex A: Pointer Generation. It shall insert the pointer inthe H1 [4, 1], H2 [4, 193] positions with the SSfield set to 10
to indicate AU-3/AU-4/AU-4-64c. It shall insert the concatenation indicator in the other pointer locations H1 [4, 2]
to[4, 64], H2 [4, 194] to [4, 256]. The concatenation indicator is defined as 1001ss11 11111111, with ssbeing
undefined.

Y 1281%128 _ Fixed stuff insertion: The function shall insert fixed stuff codes Y = 1001ss11 in bytes[4, 65] to [4, 192] and
code"1" =11111111 in bytes[4, 257] to [4, 384]. Bits ss are undefined.

Activation: The function shall access the access point when it is activated (M1_Activeistrue). Otherwise, it shall not
access the access point.

Defects: None.
Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output an all-ONEs signal within 250 us; on clearing of aAlS the function
shall output normal data within 250 ps.

NOTE 4: If Cl_SSF isnot connected (when MS64/S4-64c A _Sois connected to a S4-64c TT_S0), Cl_SSFis
assumed to be false.

Defect Correlations: None.
Perfor mance M onitoring:

Every second the number of generated pointer increments within that second shall be counted as the pPJE+. Every
second the number of generated pointer decrements within that second shall be counted as the pPJE-.

NOTE 5: Thisisapplicable for a passing through VC-4-64c only. A locally generated VV C-4-64c may have afixed
frame phase; pointer justifications will not occur.

11.3.8 STM-64 Multiplex Section to S4-64c Layer Adaptation Sink
MS64/S4-64c_A Sk

Symbol:

S4-64c_Cl

MS64/S4-64c_A_Sk_MIl< >\ MS64/S4-64c

MS64_Al

Figure 165: MS64/S4-64c_A_Sk symbol
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Interfaces:
Table 119: MS64/S4-64c_A_Sk input and output signals
Input(s) Output(s)
MS64_Al_D S4-64c_Cl_D
MS64_Al_CK S4-64c_Cl_CK
MS64_Al_FS S4-64c_CI_FS
MS64_Al_TSF S4-64c_Cl_SSF
MS64/S4-64c_A_Sk_MI_Active MS64/S4-64c_A_Sk_MI_cAlIS
MS64/S4-64c_A Sk _MI_AIS Reported MS64/S4-64c A Sk MI_cLOP
Processes:

This function recovers the V C-4-64c data with frame phase information from the STM-64 as defined in EN 300 147 [1].
The function can be activated / deactivated when multiple payload adaptation functions are connected to the access
point.

H1%H2% - AU-4-64c pointer interpretation: An AU-4-64c pointer consists of 2 bytes, [4, 1] and [4, 193]. There will

be 63 concatenation indicators, each 2 byteslong, in [4, X]/[4, 192+X], X = 2..64. The function shall perform AU-4-64c
pointer interpretation according to annex B of EN 300 417-1-1 [3] to recover the V C-4-64c frame phase within the
STM-64. The process shall maintain its current phase on detection of an invalid pointer and searches in parallel for a
new phase.

Y 1281%128: The bytes [4, 65] to [4, 192] and [4, 257] to [4, 384] contain fixed stuff, of a specified value, ignored by the
AU-4-64c pointer interpreter.

Activation: The function shall perform the operation specified above when it is activated (MI_Activeistrue).
Otherwise, it shall transmit the all-ONEs signal at its output (Cl_D) and not report its status via its management point.

Defects:

dAIS. The dAIS defect shall be detected if the pointer interpreter isin the AISX_state (see EN 300 417-1-1 [3],
annex B). The dAIS defect shall be cleared if the pointer interpreter is not in the AISX_state.

dLOP: The dLOP defect shall be detected if the pointer interpreter isin the LOPX _state (see EN 300 417-1-1 [3],
annex B). The dLOP defect shall be cleared if the pointer interpreter is not in the LOPX _state.

Consequent Actions:
aAlS - dAlISor dLOP.
asSSF - dAlISor dLOP.

On declaration of aAlS the function shall output an al-ONEs (AlS) signa within 250 us; on clearing of aAlS the
function shall output the recovered data within 250 us.

Defect Correlations:
cAIS - dAlS and (not aT SF) and AlS_Reported.
cLOP - dLOP.

Perfor mance M onitoring: None.
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11.3.9 STM-64 Multiplex Section to DCC Adaptation Source
MS64/DCC_A_So

Symbol:
DCC _CI_D DCC Cl_CK
MS64/DCC /<—— STMB4_TI
MS64 Al
Figure 166: MS64/DCC_A_So symbol
Interfaces:
Table 120: MS64/DCC_A_So input and output signals
Input(s) Output(s)

DCC_CI_D MS64_Al_D

STM64_TI_CK DCC_CI_CK

STM64 Tl FS
Processes:

The function multiplexes the DCC CI data (576 kbit/s) into the byte locations D4 to D12 as defined in EN 300 147 [1]
and depicted in figure 149.

NOTE: DCC transmission can be "disabled" when the matrix connection in the connected DCC_C functionis

removed.
Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Performance Monitoring: None.

11.3.10 STM-64 Multiplex Section to DCC Adaptation Sink
MS64/DCC_A Sk

Symbol:

DCC Cl

]

MS64/DCC

MS64_Al

Figure 167: MS64/DCC_A_Sk symbol
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Interfaces:
Table 121: MS64/DCC_A_Sk input and output signals
Input(s) Output(s)
MS64_Al_D DCC_CI_D
MS64_Al_CK DCC_CI_CK
MS64_Al_FS DCC_CI_SSF
MS64 Al TSF
Processes:

The function separates DCC data from MS Overhead as defined in EN 300 147 [1] and depicted in figure 149.

NOTE: DCC processing can be "disabled" when the matrix connection in the connected DCC_C function is
removed.

Defects: None.
Consequent Actions:

aSSF ~  ALTSF
Defect Correlations: None.

Perfor mance M onitoring: None.

11.3.11 STM-64 Multiplex Section to POs Adaptation Source
MS64/P0Os_A_So

Symbol:
POs_CI
MS64/P0s /< STM64_TI
MS64_Al
Figure 168: MS64/P0s_A_So symbol
Interfaces:
Table 122: MS64/P0s_A_So input and output signals
Input(s) Output(s)
POs_CI_D MS64/P0s_Al_So_D
POs_Cl_CK
POs_CI_FS
STM64_TI_CK
STM64 Tl FS
Processes:

This function provides the multiplexing of a 64 kbit/s orderwire information stream into the MS64_Al using dlip
buffering. It takes POs_Cl, defined in EN 300 166 [2] as an octet structured bit-stream with a synchronous bit rate of
64 kbit/s, present at itsinput and insertsit into the MSOH byte E2 as defined in EN 300 147 [1] and depicted in
figure 149.
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NOTE: Any frequency deviation between the 64 kbit/s signal and the associated STM-64 signal |eads to octet
slips.

Freguency justification and bitrate adaptation: The function shall provide for an elastic store (dlip buffer) process. The
data signal shall be written into the store under control of the associated input clock. The data shall be read out of the
store under control of the STM-64 clock, frame position, and justification decisions.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification (dlip) action, the reading of one 64 kbit/s octet (8 bits) shall be cancelled once. Upon a negative justification
(dlip) action, the same 64 kbit/s octet (8 bits) shall be read out a second time.

Buffer size: The elastic store (dip buffer) shall accommodate at least 18 pis of wander without introducing errors.

Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Perfor mance M onitoring: None.

11.3.12 STM-64 Multiplex Section to POs Adaptation Sink MS64/P0s_A Sk
Symbol:

POs_CI

MS64/P0s

MS64_Al

Figure 169: MS64/P0s_A_Sk symbol

Interfaces:
Table 123: MS64/P0s_A_Sk input and output signals
Input(s) Output(s)
MS64_Al_D POs_Cl_Sk_D
MS64_Al_CK POs_Cl_Sk_CK
MS64_Al_FS POs_CI_FS
MS64 Al TSF POs_CI_SSF
Processes:

The function separates POs data from M S Overhead byte E2 as defined in EN 300 147 [1] and depicted in figure 149.

Data latching and smoothing process: The function shall provide a data latching and smoothing function. Each 8-bit
octet received shall be written and latched into a data store under the control of the STM-64 signal clock. The eight data
bits shall then be read out of the store using anominal 64 kHz clock which may be derived directly from the incoming
STM-64 signd clock (e.g. 9 953 280 kHz divided by afactor of 155 520).

Defects: None.
Consequent Actions:

aSSF ~  AI_TSF

aAlS  ~ AL TSR
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On declaration of aAlS the function shall output an all-ONEs (AlS) signal - complying with the frequency limits for this
signal (abit rate in range 64 kbit/s + 100 ppm) - within 1 ms; on clearing of aAlS the function shall output normal data
within 1 ms.

Defect Correlations: None.

Perfor mance M onitoring: None.

11.3.13 STM-64 Multiplex Section to Synchronization Distribution Adaptation
Source MS64/SD_A_So

See EN 300 417-6-1 [5].

11.3.14 STM-64 Multiplex Section to Synchronization Distribution Adaptation
Sink MS64/SD_A_Sk

See EN 300 417-6-1 [5].

11.3.15 STM-64 Multiplex Section Layer Clock Adaptation Source
MS64-LC_A_So

See EN 300 417-6-1 [5].

11.4  STM-64 Multiplex Section Layer Monitoring Functions

For further study.

11.5 STM-64 Multiplex Section Linear Trail Protection Functions

11.5.1 STM-64 Multiplex Section Linear Trail Protection Connection
Functions

11511 STM-64 Multiplex Section 1+1 Linear Trail Protection Connection

MS64P1+1 _C
Symbol:
MS64P_ClI MS64P_ClI
—— Nomal Normal
MS64P_ C M < Workin MSB4P (1+1 linear) )
9 Protection Workin
|
:
:
|
\v4
MS64P_Cl MS64P_Cl MS64P_ClI

Figure 170: MS64P1+1_C symbol
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Interfaces:
Table 124: MS64P1+1_C input and output signals
Input(s) Output(s)
For connection points W and P: For connection points W and P:
MS64P_CI_D MS64P_CI_D
MS64P_CI_CK MS64P_CI_CK
MS64P_CI_FS MS64P_CI_FS
MS64P_CI_SSF MS64P_CI_SSF
MS64P_CI_SSD
For connection points N:
For connection points N: MS64P_CI_D
MS64P_CI_D MS64P_CI_CK
MS64P_CI_CK MS64P_CI_FS
MS64P_CI_FS MS64P_CI_SSF
Per function: Per function:
MS64P_CI_APS MS64P_CI_APS
MS64P_C_MI_SWtype MS64P_C_MI_cFOP
MS64P_C_MI_OPERtype
MS64P_C_MI_WTRTime
MS64P_C_MI_EXTCMD
NOTE:  Protection status reporting signals are for further study.
Processes:

The function performs the STM-64 linear multiplex section protection process for 1 + 1 protection architectures; see
EN 300 417-1-1[3], clause 9.2. It performs the bridge and selector functionality as presented in figure 48 of

EN 300 417-1-1[3]. Inthe sink direction, the signal output at the normal #1 reference point can be the signal received
via either the associated working #1 section or the protection section; thisis determined by the SF, SD conditions
(relayed viaCl_SSF, Cl_SSD signals), the external commands and the information relayed viathe APS signal. In the
source direction, the working outputs are connected to the associated normal inputs. The protection output is outsourced

(no input connected) or connected to any normal input.

Provided no protection switching action is activated / required the following changes to (the configuration of) a
connection shall be possible without disturbing the Cl passing the connection:

- change between switching types;
- change between operation types;

- change of WTR time.

MS Protection Operation: The MStrail protection process shall operate as specified in annex A, according the

following characteristics.

Table 125: "Parameters for MS64P1+1_C protection process”

Architecture: 1+1

Switching type:

uni-directional or bi-directional

Operation type:

revertive or non-revertive

APS channel:

13 bits, K1[1-8] and K2[1-5]

Wait-To-Restore time:

in the order of 0-12 minutes

Switching time: <50 ms
Hold-off time: not applicable
Signal switch conditions: SF, SD

External commands:

(revertive operation) LO, FSw-#1, MSw-#1, CLR, EXER-#1
(non-revertive operation) LO or FSw, FSw-#i, MSw, MSw-#i, CLR,
EXER-#1

SFpriority, SDpriority:

high

ETSI




175

Defects: None.
Consequent Actions: None.
Defect Correlations: None.

cFOP (see EN 300 417-1-1[3] annex L).

—

Perfor mance M onitoring: None.

11.5.1.2
MS64P1:n_C

Symbol:

MS64P_CI| MS64P_CIl MS64P_CI

ETSI EN 300 417-3-1 V1.2.1 (2001-10)

STM-64 Multiplex Section 1:n Linear Trail Protection Connection

MS64P_CIMS64P_Cl MS64P_ClI

/‘EJtLra/No_ranal #1 Norm

MS64P_C_MI <> Working #1

MS64P (1:n linear, n=2)

|

al #1 Normal #2 Extra —

Prote ction/:)

al #2 Norm

Working #2 Protection Working #1 Working #2 A
T
| ! ‘
| | | |
'APS 'SSF | ISSF
Y 'SSD i /SSD
|
MS64P_ClI  MS64P_ClI MS64P_ClI MS64P_ClI MS64P_ClI  MS64P_ClI
Figure 171: MS64P1:n_C symbol(s)
I nterfaces:
Table 126: MS64P1:n_C input and output signals
Input(s) Output(s)

For connection points W and P: For connection points W and P:

MS64P_CI_D MS64P_CI_D

MS64P_CI_CK MS64P_CI_CK

MS64P_CI_FS MS64P_CI_FS

MS64P_CI_SSF MS64P_CI_SSF

MS64P_CI_SSD

MS64P_MI_Sfpriority For connection points N and E:

MS64P_MI_Sdpriority MS64P_CI_D

MS64P_CI_CK

For connection points N and E: MS64P_CI_FS

MS64P_CI_D MS64P_CI_SSF

MS64P_CI_CK

MS64P_CI_FS Per function:

MS64P_CI_APS

Per function:

MS64P_CI_APS MS64P_C_MI_cFOP

MS64P_C_MI_Swtype

MS64P_C_MI_EXTRAtraffic

MS64P_C_MI_WTRTime

MS64P_C_MI_EXTCMD

NOTE: Protection status reporting signals are for further study.

Processes:

The function performs the STM-64 linear multiplex section protection process for 1:n protection architectures; see
EN 300 417-1-1[3], clause 9.2. It performs the bridge and selector functionality as presented in figure 47 of
EN 300 417-1-1[3]. Inthe sink direction, the signal output at the normal #i reference point can be the signal received

via either the associated working #i section or the protection

section; thisis determined by the SF, SD conditions

(relayed viaCl_SSF, Cl_SSD signals), the external commands and the information relayed viathe APS signal. In the
source direction, the working outputs are connected to the associated normal inputs. The protection output is outsourced
(no input connected), connected to the extratraffic input, or connected to any normal input.
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Provided no protection switching action is activated / required the following changes to (the configuration of) a
connection shall be possible without disturbing the CI passing the connection:

- change between switching types;

- change of WTR time.

MS Protection Operation: The MStrail protection process shall operate as specified in annex A, according the
following characteristics.

Table 127: "Parameters for MS64P1:n_C protection process"

Architecture: 1n(n<14)

Switching type: uni-directional or bi-directional

Operation type: Revertive

APS channel: 13 bits, K1[1-8] and K2[1-5]

Wait-To-Restore time: in the order of 0-12 minutes

Switching time: <50 ms

Hold-off time: not applicable

Signal switch conditions: SF, SD

External commands: LO, FSw-#i, MSw-#i, CLR, EXER
Defects: None.

Consequent Actions:

For the case where neither the extra traffic nor anormal signal input isto be connected to the protection section output,
the null signal shall be connected to the protection output. The null signal is either one of the normal signals, an all-
ONEs, or atest signal.

For the case of a protection switch, the extratraffic output (if applicable) is disconnected from the protection input, set
to al-ONEs (AlS) and aSSF is activated.

Defect Correlations:
cFOP - (see EN 300 417-1-1[3] annex L).

Performance Monitoring: None.

11.5.2 STM-64 Multiplex Section Linear Trail Protection Trail Termination
Functions

11.5.2.1 Multiplex Section Protection Trail Termination Source MS64P_TT_So
Symbol:

MS64_Al

MS64P_TT_So_MI

MS64P_CI

Figure 172: MS64P_TT_So symbol
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Interfaces:
Table 128: MS64P_TT_So input and output signals
Input(s) Output(s)
MS64_Al_D MS64P_CI_D
MS64_Al_CK MS64P_CI_CK
MS64 Al FS MS64P _CI_FS
Processes:

No information processing is requi
MS64P_ClI at itsinpuit.

Defects:
Consequent Actions:
Defect Correlations:

Perfor mance M onitoring:

redinthe MS64P_TT_So, the MS64 Al at its output being identical to the

None.
None
None.

None.

11.5.2.2 Multiplex Section Protection Trail Termination Sink MS64P_TT_Sk

Symbol:
MS64_Al
MS64P_TT_Sk_MI
MS64P_CI
Figure 173: MS64P_TT_Sk symbol
Interfaces:
Table 129: MS64P_TT_Sk input and output signals
Input(s) Output(s)
MS64P_CI_D MS64_Al_D
MS64P_CI_CK MS64_Al_CK
MS64P_CI_FS MS64_Al_FS
MS64P_CI_SSF MS64_Al_TSF
MS64P _TT Sk _MI_SSF_Reported MS64P _TT Sk _MI_cSSF
Processes:

The MS64P_TT _Sk function reports, as part of the MS64 layer, the state of the protected MS64 trail. In case all
connections are unavailable the MS64P_TT_Sk reports the signal fail condition of the protected trail.

Defects:
Consequent Actions:

aTSF .«  Cl_SSF.

None.
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None.

CSSF - Cl_SSF and SSF_Reported.

Perfor mance M onitoring:

None.

ETSI EN 300 417-3-1 V1.2.1 (2001-10)

11.5.3 STM-64 Multiplex Section Linear Trail Protection Adaptation

Functions

11.53.1 STM-64 Multiplex Section to STM-64 Multiplex Section Protection Layer
Adaptation Source MS64/MS64P_A_So

Symbol:
MS64P_CI
D CKFSAPS
MS64/MS64P_A_So_MI S64/MS64
MS64_ Al
Figure 174: MS64/MS64P_A_So symbol
Interfaces:
Table 130: MS64/MS64P_A_So input and output signals
Input(s) Output(s)
MS64P_CI_D MS64_Al D
MS64P_CI_CK MS64_Al_CK
MS64P_CI_FS MS64_Al_FS
MS64P_CI_APS
Processes:

The function shall multiplex the MS64 APS signal and M S64 data signal onto the M S64 access point.

Defects:
Consequent actions:
Defect Correlations:

Perfor mance M onitoring:

None.
None.
None.

None.
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11.5.3.2 STM-64 Multiplex Section to STM-64 Multiplex Section Protection Layer
Adaptation Sink MS64/MS64P_A_ Sk

Symbol:
MS64P_Cl
D CKFS SF SD APS
MSB4/MSB64P_A Sk Ml<———\  MSB4/MS64P
MS64_Al
Figure 175: MS64/MS64P_A_Sk symbol
I nterfaces:
Table 131: MS64/MS64P_A_Sk input and output signals
Input(s) Qutput(s)
MS64_Al_D MS64P_CI_D
MS64_Al_CK MS64P_CI_CK
MS64_Al_FS MS64P_CI_FS
MS64_Al_TSF MS64P_CI_SSF
MS64_Al_TSD MS64P_Cl_SSD
MS64P_CI_APS (for Protection signal only)
Processes:

The function shall extract and output the MS64P_Cl_D signal fromthe MS64 Al _D signal.

K1[1-8], K2[1-5]: The function shall extract the 13 APS bits K1[1-8] and K2[1-5] from the MS64_Al_D signal. A
new value shall be accepted when the value isidentical for three consecutive frames. This value shall be output via
MS64P_Cl_APS. This processis required only for the protection section.

Defects: None.
Consequent actions:

aSSF ~  Al_TSF

aSSD  ~  Al_TSD.
Defect Correlations: None.

Perfor mance M onitoring: None.

11.6 STM-64 Multiplex Section 2 Fibre Shared Protection Ring
Functions

For further study.
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12 STM-256 Regenerator Section layer functions
DCC_CI  VOx_Cl POs_Cl  ms256_cl STM256_Tl yisp56 ¢ POs_CI VOx_ CI DCC_CI
RS256/DCC § RSZS6N0XA< RS256/P0s-N RSZJ/&MSM RSZj;/MSM RS256/POs-N st;'\/[b( RS256/DCC
I \ I I
| | | 1 T T T
D1-D3 F1 E1,F1 E1,F1 F1 D1-D3
RS256 RS256

<

RS256

RS256_Cl RS25

>

6_Cl

Figure 176: STM-256 Regenerator Section atomic functions

RS256 Layer CP

The Cl at this point is an octet structured, 125 ps framed data stream with co-directional timing. It isthe entire
STM-256 signal as defined in EN 300 147 [1]. The figure 177 depicts only bytes handled in the RS256 layer.

NOTE 1: The unmarked bytes[2, 2] to[2, 768], [2, 770] to [2, 1536], [3, 2] to [3, 768], [3, 770] to [3, 1536],
and [3, 1538] to [3, 2304] inrows 2,3 (figure 177) are reserved for future international standardization.
Currently, they are undefined.

NOTE 2: The bytes for National Use (NU) inrows 1,2 (figure 177) are reserved for operator specific usage. Their
processing is not within the province of the present document.

NOTE 3: Thebytes Z0[1, 1538] to[1, 1792] are reserved for future international standardization. Currently, they

are undefined.

NOTE 4: Inrow 1 only bytes[1,705] to[1,832] are not scrambled.

768 1536 1538 1793 2305
1 705 769 832 1537 1792 2304 69 120
‘ Al |A2| A2 ‘ Jo z0 NU
B1 E1 F1 NU

D1 D2 D3
MS256_CI

Figure 177: RS256_CI_D signal
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The Al at thispoint is octet structured and 125 us framed with co-directional timing and represents the combination of
adapted information from the M S256 layer (615 168 bytes per frame), the management communication DCC layer

(3 bytes per frame if supported), the OW layer (1 byte per frame if supported) and the user channel F1 (1 byte per frame
if supported). The location of these four componentsin the frameis defined in EN 300 147 [1] and depicted in

figure 178.

NOTE 4: BytesE1, F1 and D1-D3 will be undefined when the adaptation functions sourcing these bytes are not
present in the network element.

768 1536 1538 1793 2305
1 2 769 1537 1792 2304 69 120
1 Jo| zo NU
2 EL F1 NU
3
D1 D2 D3
4
5
6 MS256_CI

Figure 178: RS256_AIl_D signal

12.1  STM-256 Regenerator Section Connection functions

For further study.

12.2  STM-256 Regenerator Section Trail Termination functions

12.2.1 STM-256 Regenerator Section Trail Termination Source

RS256_TT_So
Symbol:

RS256_ Al

RS256_TT_So_MI

RS256_ClI

Figure 179: RS256_TT_So symbol
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Interfaces:
Table 132: RS256_TT_So input and output signals
Input(s) Output(s)
RS256_Al_D RS256_CI_D
RS256_Al_CK RS256_Cl_CK
RS256_Al_FS
RS256_TT So_MI_TxTl
Processes:

The function builds the STM-256 signal by adding the frame alignment information, bytes A1A2, the STM Section
Trace Identifier (STI) byte JO, computing the parity and inserting the B1 byte.

JO: In this byte the function shall insert the Transmitted Trail Trace Identifier TxTI. Itsformat is described in
EN 300 417-1-1[3], clause 7.1.

B1: The function shall calculate a Bit Interleaved Parity 8 (BIP-8) code using even parity. The BIP-8 shall be calculated
over al bits of the previous STM-256 frame after scrambling and is placed in byte position B1 of the current STM-256
frame before scrambling (figure 180).

A1A2: The function shall insert the STM-256 frame alignment signal A1...A1A2...A2 into the regenerator section
overhead as defined in EN 300 147 [1] and depicted in figure 177.

Scrambler: Thisfunction provides scrambling of the RS256_Cl. The operation of the scrambler shall be functionally
identical to that of aframe synchronous scrambler of sequence length 127 operating at the line rate. The generating
polynomial shall be 1 + X8 + X7. The scrambler shall be reset to "1111 1111" on the most significant bit (MSB) of the
byte [1, 2304] following the last byte of the STM-256 SOH in the first row. This bit and all subsequent bitsto be
scrambled shall be modulo 2 added to the output of the X7 position of the scrambler. The scrambler shall run
continuously throughout the remaining STM-256 frame. For the first row of the STM-256 SOH bytes, only [1,705] to
[1,832] shall not be scrambled. The scrambler shall continue to run during the above-mentioned frame positions.

NOTE 1: Thus STM-256, SOH bytes[1,1] to [1,704] and [1,833] to [1,2304] shall be scrambled with the scrambler
running from the reset in the previous STM-256 frame.

NOTE 2: For the unused bytesin row 1 of the STM-256 frame a pattern should be used that provides sufficient
transitions and no significant DC unbalance after scrambling.
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RS256_Al

- |

RS TRACEID|_ | _
30| INSERTION <%1 X

FAS INSERTION

Al
A2

BIP-8
g1 COMPUTATION

SCRA

MBLER

|
|
|
|
|
|
|
|
- v

RS256_Cl

Figure 180: Some processes within RS256_TT_So

Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Perfor mance M onitoring: None.

12.2.2 STM-256 Regenerator
RS256_TT_Sk

Symbol:

RS256_T

Section Trail Termination Sink

RS256_Al

T_Sk_MI

RS256_Cl

Figure 181: RS256_TT_Sk symbol
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I nterfaces:
Table 133: RS256_TT_Sk input and output signals
Input(s) Output(s)
RS256_CI_D RS256_Al_D
RS256_Cl_CK RS256_Al_CK
RS256_Cl_FS RS256_AI_FS
RS256_Cl_SSF RS256_Al_TSF
RS256_TT_Sk_MI_ExTI RS256_TT_Sk_MI_AcTI
RS256_TT_Sk_MI_TPmode RS256_TT_Sk_MI_cTIM
RS256_TT_Sk_MI_TIMdis RS256_TT_Sk_MI_pN_EBC
RS256_TT_Sk_MI_ExTImode RS256_TT_Sk_MI_pN_DS
RS256_TT_Sk_MI_1second
Processes:

This function monitors the STM-256 signal for RS errors, and recovers the RS trail termination status. It extracts the
payload independent overhead bytes (JO, B1) from the RS256 layer Characteristic Information:

Descrambling: The function shall descramble the incoming STM-256 signal. The operation of the descrambler shall be
functionally identical to that of ascrambler in RS256 TT_So.

B1: Even bit parity is computed for each bit n of every byte of the preceding scrambled STM-256 frame and compared
with bit n of B1 recovered from the current frame (n = 1 to 8 inclusive) (figure 182). A difference between the
computed and recovered B1 valuesis taken as evidence of one or more errors (nN_B) in the computation block.

JO: The Received Trail Trace Identifier RxT1 shall be recovered from the JO byte and shall be made available as AcTI
for network management purposes. The application and acceptance and mismatch detection process shall be performed
as specified in EN 300 417-1-1 [3], clauses 7.1, and 8.2.1.3.

RS256_Al
I
‘ AcTI
RS TRACE ID j dTIM
‘ JO| PROCESS [ EXTI
j TIMdis
‘ ExTImode
‘ COMPARISON BIP-8
B1 ‘wolatlons
DESCRAMBLER ‘
‘ BIP-8 ‘
‘ COMPUTATION
S R
RS256 _Cl

Figure 182: Some processes within RS256_TT_Sk

Defects:

The function shall detect for dTIM defects according the specification in EN 300 417-1-1 [3], clause 8.2.1.
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Consequent Actions:
aAlS - Cl_SSF or dTIM.
arsr - Cl_SSF or dTIM.

On declaration of aAlS the function shall output an all-ONEs (AlS) signal within 250 ps; on clearing of aAlSthe
function shall output normal data within 250 ps.

NOTE 1: Theterm"Cl_SSF" has been added to the conditions for aAlS while the descrambler function has been
moved from the e.g. OS256/RS256 A _ Sk to this function. Consequently, an all-ONEs (AIS) pattern
inserted in the mentioned adaptation function would be descrambled in this function. A "refreshment" of
all-ONEsisrequired.

NOTE 2: Theinsertion of AlS - especially dueto detection of dTIM - will cause the RS-DCC channel to be
"squelched"” too, so that control of the NE viathis channel islost. If control is viathis channel only, there
isarisk of adead-lock situation if dTIM is caused by a misprovisioning of ExTI.

Defect Correlations:
cTIM - MON and dTIM.
Performance Monitoring:

For further study.

12.3 STM-256 Regenerator Section Adaptation functions

12.3.1 STM-256 Regenerator Section to Multiplex Section Adaptation
Source RS256/MS256 A So

Symbol:
MS256_Cl
RS256/MS256
RS256_Al
Figure 183: RS256/MS256_A_So symbol
I nterfaces:
Table 134: RS256/MS256_A_So input and output sighals
Input(s) Output(s)
MS256_CI_D RS256_Al D
MS256_Cl_CK RS256_Al_CK
STM256_CI_FS RS256_Al_FS
STM256_CIl_SSF
Processes:

The function multiplexes the MS256_CI data (615 168 bytes/ frame) into the STM-256 byte locations defined in
EN 300 147 [1] and depicted in figure 178.
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NOTE 1: There might be cases in which the network element knows that the timing reference for a particular
STM-256 interface can not be maintained within 4,6 ppm. For such cases MS-AIS can be generated.
Thisis network element specific and outside the scope of the present document.

Defects: None.
Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output an all-ONEs signal within 250 us; on clearing of aAlS the function
shall output normal data within 250 ps. The frequency of the all ONEs signal shall be within 39 813 120 kHz + 20 ppm.

NOTE 2: If Cl_SSF isnot connected (when RS256/MS256_A_So is connected to aMS256 TT_So), SSFis
assumed to be false.

Defect Correlations: None.

Perfor mance M onitoring: None.

12.3.2 STM-256 Regenerator Section to Multiplex Section Adaptation Sink
RS256/MS256_A_ Sk

Symbol:
MS256_ClI
RS256/MS256
RS256_Al
Figure 184: RS256/MS256_A_Sk symbol
Interfaces:
Table 135: RS256/MS256_A_Sk input and output signals
Input(s) Output(s)
RS256_Al_D MS256_CI_D
RS256 Al _CK MS256_Cl_CK
RS256 Al FS MS256_CI_FS
RS256 Al TSF MS256 Cl_SSF
Processes:

The function separates MS256_Cl datafrom RS256_Al as depicted in figure 178.
Defects: None.
Consequent Actions:
aSSF ~  ALTSF
Defect Correlations: None.

Perfor mance M onitoring: None.
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12.3.3 STM-256 Regenerator Section to DCC Adaptation Source
RS256/DCC_A_So

Symbol:
DCC_CI_D DCC_CIl_CK
RS256/DCC/ STM256_TI
RS256_Al
Figure 185: RS256/DCC_A_So symbol
I nterfaces:
Table 136: RS256/DCC_A_So input and output signals
Input(s) Output(s)
DCC_CI_D RS256_Al_D
STM256_TI_CK DCC_CI_CK
STM256 Tl _FS
Processes:

The function multiplexes the DCC Cl data (192 khbit/s) into the byte locations D1, D2 and D3 as defined in
EN 300 147 [1] and depicted in figure 178.

NOTE: DCC transmission can be "disabled" when the matrix connection in the connected DCC_C function is

removed.
Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Perfor mance M onitoring: None.

12.3.4 STM-256 Regenerator Section to DCC Adaptation Sink
RS256/DCC_A_Sk

Symbol:

DCC_CI

T

RS256/DCC

RS256_Al

Figure 186: RS256/DCC_A_Sk symbol
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Interfaces:
Table 137: RS256/DCC_A_Sk input and output signals
Input(s) Output(s)

RS256_Al_D DCC_CI_D

RS256_Al_CK DCC_CI_CK

RS256_Al_FS DCC_CI_SSF

RS256 Al TSF
Processes:

The function separates DCC data from RS Overhead as defined in EN 300 147 [1] and depicted in figure 178.

NOTE: DCC transmission can be "disabled" when the matrix connection in the connected DCC_C functionis
removed.
Defects: None.
Conseguent Actions:
aSSF ~  ALTSF
Defect Correlations: None.
Perfor mance M onitoring: None.

12.3.5 STM-256 Regenerator Section to POs Adaptation Source
RS256/P0s_A So/N

Symbol:
POs_ClI
N=E1,F1
RS256/P0s-N/<——— STM256_TI
RS256_Al
Figure 187: RS256/P0s_A_So symbol
Interfaces:
Table 138: RS256/P0s_A_So input and output signals
Input(s) Output(s)
POs_CI_D RS256_Al_D
POs_Cl_CK
POs_CI_FS
MS256_TI_CK
MS256_TI_FS
Processes:

This function provides the multiplexing of a 64 kbit/s orderwire or user channel information stream into the RS256 Al
using dip buffering. It takes POs_Cl, defined in EN 300 166 [2] as an octet structured bit-stream with a synchronous bit
rate of 64 kbit/s, present at itsinput and insertsit into the RSOH byte E1 or F1 as defined in EN 300 147 [1] and
depicted in figure 178.
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NOTE: Any frequency deviation between the 64 kbit/s signal and the associated STM-256 signal |eads to octet
slips.

Freguency justification and bitrate adaptation: The function shall provide an elastic store (dlip buffer) process. The data
signal shall be written into the store under control of the associated input clock. The data shall be read out of the store
under control of the STM-256 clock, frame position (STM256_T]1), and justification decisions.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification action, the reading of one 64 kbit/s octet (8 bits) shall be cancelled once. Upon a negative justification
action, the same 64 kbit/s octet (8 bits) shall be read out a second time.

Buffer size: The elastic store (dip buffer) shall accommodate at least 18 pis of wander without introducing errors.

64 kbit/s timeslot: The adaptation source function has access to a specific 64 kbit/s channel of the RS access point. The
specific 64 kbit/s channel is defined by the parameter N (N = E1, F1).

Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Perfor mance M onitoring: None.

12.3.6 STM-256 Regenerator Section to POs Adaptation Sink
RS256/P0s_A_ Sk/N

Symbol:
POs_ClI
N=E1,F1
RS256/P0s-N
RS256_Al
Figure 188: RS256/P0s_A_Sk symbol
I nterfaces:
Table 139: RS256/P0s_A_Sk input and output signals
Input(s) Output(s)

RS256_Al D POs_Cl_Sk D

RS256 Al _CK POs_Cl_Sk_CK

RS256_Al_FS POs_Cl_FS

RS256 Al TSF POs_Cl SSF
Processes:

The function separates POs data from RS Overhead byte E1 or F1 as defined in EN 300 147 [1] and depicted in
figure 178.

Data latching and smoothing process: The function shall provide a data latching and smoothing function. Each 8-hit
octet received shall be written and latched into a data store under the control of the STM-256 signal clock. The eight
data bits shall then be read out of the store using a nominal 64 kHz clock which may be derived directly from the
incoming STM-256 signal clock (e.g. 39 813 120 kHz divided by afactor of 155 520).
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64 khit/s timeslot: The adaptation sink function has access to a specific 64 khit/s of the RS access point. The specific
64 kbit/sis defined by the parameter N (N = E1, F1).
Defects: None.
Consequent Actions:
aSSF ~  AI_TSF
aAlS  ~  ALTSF

On declaration of aAlS the function shall output an all-ONEs (AlS) signal - complying with the frequency limits for this
signal (abit rate in range 64 kbit/s + 100 ppm) - within 1 ms; on clearing of aAlS the function shall output normal data
within 1 ms.

Defect Correlations: None.

Perfor mance M onitoring: None.

12.3.7 STM-256 Regenerator Section to VOx Adaptation Source
RS256/VOx_A_So

Symbol:
VOx_CI_D VOx_Cl_CK
RS256/VOX/ _ sSTM256_TI
RS256_Al
Figure 189: RS256/V0Ox_A_So symbol
I nterfaces:
Table 140: RS256/VOx_A_So input and output signals
Input(s) Output(s)
VOx_Cl_D RS256_Al D
STM256_TI_CK VOx_Cl_CK
STM256 Tl FS
Processes: None.

This function multiplexes the VOx_CI data (64 kbit/s) into the byte location F1 as defined in EN 300 147 [1] and
depicted in figure 178.

The user channel byte F1 shall be added to the 125 s frame.

Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Perfor mance M onitoring: None.
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12.3.8 STM-256 Regenerator Section to VOx Adaptation Sink
RS256/VOx_A Sk

Symbol:
VOx_ClI
RS256/V0x
RS256_Al
Figure 190: RS256/V0Ox_A_Sk symbol
Interfaces:
Table 141: RS256/V0Ox_A_Sk input and output signals
Input(s) Output(s)

RS256_Al_D VOx_CI_D

RS256_Al_CK VOx_Cl_CK

RS256 Al FS VOx_Cl_SSF

RS256 Al TSF
Processes:

This function separates user channel data from RS Overhead (byte F1) as defined in EN 300 147 [1] and depicted in
figure 178.

Defects: None.
Consequent Actions:

aSSF ~  AI_TSF

aAlS  ~  AILTSF

On declaration of aAlS the function shall output an al-ONEs (AlS) signal within 1 ms; on clearing of aAlS the function
shall output normal data within 1 ms.

Defect Correlations: None.

Perfor mance Monitoring: None.
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12.3.9 STM-256 Regenerator Section to STM-256 Multiplex Section
Adaptation supporting FEC

12.3.9.1 STM-256 Regenerator Section to STM-256 Multiplex Section Adaptation FEC

transparent
12.39.1.1 STM-256 Regenerator Section to STM-256 Multiplex Section Adaptation FEC
transparent Source Function RS256/MSF256_A So
Symbol:
MSF256_Cl
RS256/MSF256
RS256_Al
Figure 191: RS256/MSF256_A_So symbol
I nterfaces:
Table 142: RS256/MSF256_A_So input and output signals
Input(s) Output(s)
MSF256_CI_D RS256_AI_D
MSF256_CI_CK RS256_AI_CK
MSF256_CI_FS RS256_AI_FS
MSF256_Cl_SSF
Processes:

The function multiplexes the MSF256_Cl datainto the STM-256 byte locations defined in EN 300 147 [1].
MSF256_CI consists of the MS256 _Cl, see figure 200, and the P1 and Q1 bytes, see ITU-T Recommendation G.707
figure 9-7.

Q1[7-8] - FSI: Thefunction sets bits 7 and 8 of the Q1 byteto "00".
P1-FEC: Thefunction setsthe P1 bytesto "00000000".
Defects: None.
Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output an al-ONES signal within 250 pus; on clearing of aAl S the function
shall output normal data within 250 ps. The frequency of the all-ONES signal shall be within the STM-256 frequency
+ 20 ppm.

Defect Correlations: None.

Performance Monitoring: None.
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12.3.9.1.2 STM-256 Regenerator Section to STM-256 Multiplex Section Adaptation FEC
transparent Sink Function RS256/MSF256_A Sk
Symbol:
MSF256_CI
RS256/MSF256
RS256_Al
Figure 192: RS256/MSF256_A_Sk symbol
Interfaces:
Table 143: RS256/MSF256_A_Sk input and output signals
Input(s) Qutput(s)
RS256_AI_D MSF256_CI_D
RS256_AI_CK MSF256_CI_CK
RS256_AI_FS MSF256_CI_FS
RS256_AI_TSF MSF256_CI_SSF
Processes:

The function separates MSF256_Cl datafrom RS256_Al. MSF256 CI consists of the MS256_Cl, see figure 200, and
the P1 and Q1 bytes, see ITU-T Recommendation G.707 figure 9-7. All P1 and Q1 bytes set to "1".

Defects: None.
Consequent Actions:

aSSF ~  ALTSF
Defect Correlations: None.

Perfor mance M onitoring: None.
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12.3.9.2 STM-256 Regenerator Section to STM-256 Multiplex Section Adaptation FEC
generation
12.3.9.2.1 STM-256 Regenerator Section to STM-256 Multiplex Section Adaptation FEC
generation Source Function RS256/MS256-fec_A _So
Symbol:
MS256_Cl
RS256/MS256-fec_A_So_Ml— - RS256/
T MS256-fec
RS256_Al
Figure 193: RS256/MS256-fec_A_So symbol
Interfaces:
Table 144: RS256/MS256-fec_A_So input and output signals
Input(s) Output(s)
MS256_CI_D RS256_AI_D
MS256_CI_CK RS256_AI_CK
MS256_CI_FS RS256_AI_FS
MS256_CI_SSF
RS/MS256-fec_A_So_MI_FEC
RS/MS256-fec_ A_So_MI_Delay
Processes.
Seefigure 194.

Delay: If MI_Delay is"on" the delay buffers shall be enabled. If MI1_Delay is"off" the delay buffers shall be disabled.
The delay must be less than 15 ps.

NOTE:

MI_Delay must be "on" in order for MI_FEC to be"on".

Q1[7-8] - FSI: If MI_FEC is"on" the pattern "01" shall be inserted in bits 7 and 8 of the Q1 byte. If MI_FEC is"off"
the pattern "00" shall be inserted in bits 7 and 8 of the Q1 byte.

P1- FEC: If MI_FEC and MI_D¢elay is"on" the function calcul ates the parity according to

ITU-T Recommendation G.707 clause A.2.2 for the information bits according to clause A.3.1. Theresulting parity is
placed in the P1 locations according to clause A.3.2. The B2 needs to be compensated for the insertion of the parity.

If MI_FEC is"off" the P1 bytes shall be set to "00000000".
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datgin
c
——
g 5 del
2 o JFEC elay l«  on/off
o 5 encoding | | buffer
o
S
o
(&)

B2

— ¢

data out

Figure 194: STM-256 FEC encoding process

Due to the insertion of the parity in the P1 bytes, BIP compensation should be done as shown in figure 195. The BIP is
calculated before and after the overhead insertion. Both results and the related incoming BIP overhead (which is usually
transported in the following frame) are combined via an exclusive OR and form the new BIP overhead for the outgoing
signal. The related processes are shown in figure 196.

NOTE: The FEC caculation is done after the B2 compensation and includes the compensated B2 as shown in

figure 195.
FEC insertion
incoming signal B2 compensation outgoing signal
SOH ) R SOH } B SOH } h
frame i frame i with frame i
| calc. |_~WFEC
B2 »D » B2' FEC B2'
c calc
;[ cac. [ BIP
BIP <
SOH . 0 SOH ] SOH .
frame i+1 > —frame ™l | with frame i+1
yFEC
B2 > > B2 q (l::aEk(:: = B2
U calc.
BIP

@ exclusive OR

Figure 195: B2 compensation and FEC calculation

new overhead
incoming signal overwrite insert BIP | outgoing signal
overhead overhead
A 4 A 4
caculate extract BIP N caculate
BIP overhead % BIP
one frame
buffer
»(
> e

(b exclusive OR
Figure 196: B2 correction; processes

Defects: None.
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Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output an all-ONES signal within 250 ps; on clearing of aAl S the function
shall output normal data within 250 ps. The frequency of the all-ONES signal shall be within the STM-256 level
frequency + 20 ppm.

Defect Correlations: None.
Perfor mance M onitoring: None.
12.3.9.2.2 STM-256 Regenerator Section to STM-256 Multiplex Section Adaptation FEC
generation Sink Function RS256/MS256-fec_ A Sk
Symbol:
MS256_ClI
RS256/MS256-fec_A_Sk_MI RS256/
MS256-fec
RS256_Al
Figure 197: RS256/MS256-fec_A_Sk symbol
I nterfaces:
Table 145: RS256/MS256-fec_A_Sk input and output signals
Input(s) Output(s)
RS256_Al_D MS256_CI_D
RS256_Al_CK MS256_Cl_CK
RS256_Al_FS MS256_CI_FS
RS256_Al_TSF MS256_CI_SSF
RS256/MS256-fec A Sk_MI_Delay
Processes:

Delay: If MI_Delay is"on" the delay buffers shall be enabled. If MI_Delay is"off" the delay buffers shall be disabled
and the FEC decoding can not be enabled. The delay must be less than 15 ps.

Q1[7-8] - FSI: If MI_Delay is"on" the FEC Status Indication (FSI) controls the FEC decoder, the "on" signal will
enable the FEC decoding process. If at least 9 consecutive frames contain the "01" pattern in bits 7 and 8 of the Q1 byte
the FEC generation Sink functions entersthe "on" state. If in at least 3 consecutive frames any pattern other than the
"01" isdetected in bits 7 and 8 of the Q1 byte the FEC generation Sink functions enters the "off" state. The transition
between the states shall be without bit errors.

K2[6-8], P1, Q1 - AlS: The MSF-dAIS information carried in these bits shall be extracted. If MSF-dAIS is detected the
error correction is disabled (enters the "off" state).

P1 - FEC: If the syndrome of a code word indicate errors those are decoded during the time the information bits passes
through the delay buffers and is corrected at the egress of the delay buffers. It is outside the scope of the present
document to specify how the error(s) are decoded from the syndrome.
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datain
AlS
detection
disable
Y
FEC delay
decoding bufferg® O/Off
data out

Figure 198: STM-256 FEC decoding process

Defects:

dAIS If at least x consecutive frames contain the "111" pattern in bits 6, 7 and 8 of the K2 byte and the"11111111"
pattern in the P1 and Q1 bytes a dAIS defect shall be detected. dAIS shall be cleared if in at least x consecutive frames
any pattern other then the "111" is detected in bits 6, 7 and 8 of byte K2 or the"11111111" pattern in P1 byte or

Q1 byte. The x shall beinrange 3to 5.
dDEG: For further study.
Consequent Actions:
aSSF ~  AI_TSF
disable error correction ~ dAIS.
Defect Correlations: None.

Perfor mance M onitoring: None.
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13 STM-256 Multiplex Section layer functions

S4-64c S4-16¢ S4-4¢ S64-L S4-4c S4-16¢ S4-64c

S4_Cl sTMB4_TI S4_CI

‘ \W 0 0.0) \L (4,4,0,0) (4,440 (4,4,4,0) (4,4,0,0) ﬁ
£) ) ) 0) (0,0.0.0)
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\ [ [ N
DCC_Cl SD_cl POs_ClI POs_ClI SD_CI  DCC_CI
WIS64/DCE \MS64/SY MSM/POyN MS64/P0y \MS64/SD \WMS64/DCY
\ [ \ [
| | |
D4-D12  S1[5-8] E2 RI RDI E2 S1[5-8] D4-D12

MS64_ClI MS64_ClI
S4-256¢ S4-64c S4-64c S4-256¢
4,0,0,0,0 4,0,0,0,0
\J/ ,,,,0)) ,,,,0))
MS256/S4-256¢ MS256/S4-64¢ W MS256/S4-64¢
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S4-16¢ S4-4¢c 5616/ S4-4¢ S4-16¢
sS4 _Cl STM256_TI sS4 Cl
wmoom ¢<4,4,o,0) \/ (4.4,4,0) M(4,4,4,4,0) (4,4,4,0,0) M«zxo,om
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Figure 199: STM-256 Multiplex Section atomic functions
NOTE 1: The modelling of the MS256 to VC-4, VC-4-4c, VC-4-16c , VC-4-64c and VV C-4-64c layer adaptation

functionality requires a further enhancement making it similar to the VC-4 to lower order VC layer
adaptation functionality. Thisisfor further study.
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M S256 Layer CP

The Cl at this point is octet structured and 125 ps framed with co-directional timing. Its format is characterized asthe
MS256 Al with an additional MS Trail Termination overhead in the 768 eight B2 bytes, byte M1, and bits 6-8 of the
K2 bytein the frame locations defined in EN 300 147 [1] and depicted in figure 200.

NOTE 2: The unmarked bytesinrows5, 6, 7, 8, 9 (figure 200) are reserved for future international standardization.
Currently, they are undefined.

NOTE 3: The bytesfor National Use (NU) in row 9 (figure 200) are reserved for operator specific usage. Their
processing is not within the province of the present document.

1 256257 768 769 1024 1025 1537 23042305 69 120
1
2
3

STM-256 payload

41l m Y H2|  ho ey H3 H3 (256 x 261 x 9 bytes)
5

B2 B2 K1 K2
6lpa D13 ... D60 D5 D6
7 b7 D61 ... D108 D8 D9
8 Ip1g D109 ... D156 D11 D12
9ls1 E2 NU

P \
// N
1-4 5-8

wolsl | H

Figure 200: MS256_CI_D

M S256 Layer AP

The Al at thispoint is octet structured and 125 ps framed with co-directional timing. It represents the combination of
information adapted from the VC-4 layer (150 336 kbit/s), the management communications DCC layer (576 kbit/s),
the OW layer (64 kbit/sif supported), the AU-4 pointer (3 bytes per frame), the APS signalling channel (13 or 16 bits
per frame if supported, see note 4), and the SSM channel (4 bits per frame if supported). The location of these five
components in the frame is defined in EN 300 147 [1] and depicted in figure 201.

NOTE 4: 13 bits APS channel for the case of linear M S protection. 16 bits APS channel for the case of MS
SPRING protection.

NOTE 5: Bytes E2 and D4-D12 will be undefined when the adaptation functions sourcing these bytes are not
present in the network element.

The composition of the payload transported by an STM-256 will be determined by the client layer application. Typical
compositions of the payload include:

- oneVC-4-256c of 38 486 916 kbit/s;

- four VC-4-64c of 9 621 504 khit/s;

- sixteen VC-4-16c¢ of 2 405 376 kbit/s;

- gixty-four VC-4-4c of 601 344 kbit/s,

- two- hundred- fifty-six VC-4s of 150 336 khit/s;

- combinations of VC-4s and V C-4-Xcs up to the maximum of 256 V C-4 equivalents;

- 128 working VC-4s and 128 protection VC-4s (in MS256 SPRING application for further study).
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Figure 202 shows that more than one adaptation source function existsin the MS256 layer that can be connected to one
MS256 access point. For such case, a subset of these adaptation source functions is allowed to be activated together, but
only one adaptation source function may have access to a specific AU timeslot. Access to the same AU timeslot by
other adaptation source functions shall be denied. In contradiction with the source direction, adaptation sink functions
may be activated all together. This may cause faults (e.g. cLOP) to be detected and reported. To prevent this an
adaptation sink function can be deactivated.

NOTE 6: |f one adaptation function only is connected to the AP, it will be activated. If one or more other functions
are connected to the same AP accessing the same AU timeslot, one out of the set of functions will be

active.
2305

1 ... 256 257 768 769 10241025 1537 2304 69 120
1
2
3

STM-256 payload
4 Hl‘ H1 ‘ Y H2|  ho ey H3 H3 (256 x 261 x 9 bytes)
5 K1 K2
6lpa D13 ... D60 D5 D6
7 b7 D61 ... D108 D8 D9
8 Ip1g D109 ... D156 D11 D12
9ls1 E2 NU
P \
// N

1] H

Figure 201: MS256_Al_D

Figure 202 shows the M Strail protection specific sublayer atomic functions (MS256/M S256P_A, MS256P_C,
MS256P_TT) within the MS256 layer. Note that the DCC (D4-D12), OW (E2), and SSM (S1[5-8]) signals can be
accessible before (unprotected) and after (protected) the MS256P_C function. The choice is outside the scope of the
present document.

NOTE 7: Equipment may provide MS protection and bi-directional services such as DCC and OW in the MSlayer.
Where alink uses this provision both ends of the link shall be configured to operate these servicesin the
same mode (i.e. either protected or unprotected).

DCC_Cl POs_ClI SD_Cl s4_cl S4-Xc_Cl S4-Xc_Cl s4_cl SD_CI POs_ClI DCC_CI
\L STMZS(S_TI\L L | N A ¢
s V [ i
VS256D0C, %MSZSG/POS ME256SD }MSZSG/S4 %ms«m stse's»@z/ MS256/54 VEZESD/ \MS256/P0s,/ \WSB6D0C/
| | [ [
| | | | | | T T T i)
S1[5-8] S1[5-8]
SD_CI DCC_ClI POs_ClI POs_ClI DCC_CI  sD_Cl
Nsie/sa gﬂwsz\sbalm %MSZSS/POS VEEENEEP NVEXSEMED stﬁelms sti/ooc stia/so
| | | | T T T i)
S1[5-8] D4-D12 E2 RI_RDI E2 D4-D12  S1[5-8]
< RI_REI w

MS256_ClI MS256_ClI

Figure 202: STM-256 Multiplex Section Linear Trail Protection Functions
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M S256P Sublayer CP

The Cl at this point is octet structured and 125 ps framed with co-directional timing. Itsformat is equivalent to the
M$S4_Al and depicted in figure 203.

NOTE 8: Bytes S1, E2 and D4-D12 will be undefined when the adaptation functions sourcing these bytes are not
present in the network element or are unprotected (see above).

1 ... 256257 768769 | 10241025 1537 23042305 69120
1
2
3
4 Hl‘ H1 ‘ Y H2| 2 1 H3 H3 H3e1
5 STM-256 payload
K1 K2 (256 x 261 x 9 bytes)
6lpa D5 D6
"Ib7 D8 D9
8 |10 D11 D12
9ls1 E2 NU
P N
// N

1-4 5-8 ‘

Figure 203: MS256P_Cl_D

13.1 STM-256 Multiplex Section Connection functions

For further study.

13.2 STM-256 Multiplex Section Trail Termination functions

13.2.1 STM-256 Multiplex Section Trail Termination Source MS256 TT_So
Symbol:

MS256 Al

MS256 Rl

MS256_CI

Figure 204: MS256_TT_So symbol
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Interfaces:
Table 146: MS256_TT_So input and output signals
Input(s) Output(s)

MS256_Al_D MS256_CI_D
MS256_Al_CK MS256_Cl_CK
MS256_Al_FS MS256_CI_FS
MS256_RI_REI
MS256 RI RDI

Processes:

This function adds error monitoring capabilities and remote maintenance information signalsto the MS256_Al.

MO, M 1: The function shall within 1 msinsert the value of MS256_RI_REI into the REI (Remote Error Indication) - to
convey the count of interleaved bit blocks that have been detected in error by the BIP-6144 process in the companion
MS256_TT_Sk - in the range of "0000 0000, 0000 0000" (0) to 0001 1000, 0000 0000" (6144). MO bit 1 is most
significant bit and M1 bit 8 is least significant bit.

K 2[6-8]: These hits represents the defect status of the associated MS256 TT_Sk. The RDI indication shall be set to
"110" on activation of MS256_RI_RDI within 1 ms, determined by the associated MS256 TT_Sk function, and passed
through transparently (except for incoming codes "111" and "110") within 1 msonthe MS256_RI_RDI removal. If
MS256 RI_RDI isinactive an incoming code "111" or "110" shall be replaced by code "000".

NOTE 1: K2[6-8] cannot be set to 000" on clearing of RI_RDI; MS SPRING APS extends into those bits. The bits
shall be passed transparently in this case. With linear MS protection or without protection it shall be
guaranteed that neither code "111" nor "110" will be output.

B2: The function shall calculate a Bit Interleaved Parity 6144 (BIP-6144) code using even parity. The BIP-6144 shall
be calculated over al bits, except those in the RSOH bytes, of the previous STM-256 frame and placed in 768 B2 bytes
of the current STM-256 frame.

NOTE 2: The BIP-6144 procedure is described in EN 300 147 [1].

Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Performance Monitoring: None.

13.2.2 STM-256 Multiplex Section Trail Termination Sink MS256_TT_Sk
Symbol:

MS256_Al

|

MS256
MS256_TT_Sk_MI MS256_RI

|

MS256_ClI

Figure 205: MS256_TT_Sk symbol
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Interfaces:
Table 147: MS256_TT_Sk input and output signals
Input(s) Output(s)
MS256_CI_D MS256_Al_D
MS256_Cl_CK MS256_Al_CK
MS256_CI_FS MS256_Al_FS
MS256_Cl_SSF MS256_Al_TSF
MS256_TT_Sk_MI_DEGTHR MS256_Al_TSD
MS256_TT_Sk_MI_DEGM MS256_TT_Sk_MI_cAIS
MS256 _TT_Sk_MI_1second MS256_TT_Sk_MI_cDEG
MS256_TT_Sk_MI_TPmode MS256_TT_Sk_MI_cRDI
MS256_TT_Sk_MI_SSF_Reported MS256_TT_Sk_MI_cSSF
MS256_TT_Sk_MI_AIS_Reported MS256_TT_Sk_MI_pN_EBC
MS256_TT_Sk_MI_RDI_Reported MS256_TT_Sk_MI_pF_EBC
MS256_TT_Sk_MI_M1_lIgnored MS256_TT_Sk_MI_pN_DS
MS256_TT_Sk_MI_pF_DS
MS256_RI_REI
MS256 RI_RDI
Processes:

This function monitors error performance of associated M S256 including the far end receiver.

B2: The BIP-6144 shall be calculated over al bits, except of those in the RSOH bytes, of the previous STM-256 frame
and compared with the three error monitoring bytes B2 recovered from the MSOH of the current STM-256 frame. A
difference between the computed and recovered B2 values is taken as evidence of one or more errors (NN_B) in the
computation block.

NOTE 1: Thereare 6 144 blocks consisting of 801 bits and a BIP-1 as EDC per STM-256 frame in the M S256
layer.

MO, M1: The REI information carried in these bits shall be extracted to enable single ended maintenance of a bi-
directiona trail (section). The REI (nF_B) isused to monitor the error performance of the other direction of
transmission. The application process is described in EN 300 417-1-1 [3], clause 7.4.2 (REI). If M1_ignored istrue,
nF_B shall beforcedto "0"; if M1 ignored isfalse, nF_B shall equal the value in REI.

NOTE 2: M1 ignored isa parameter provisioned by the operator to indicate the support of the M1 and MO byte in
the incoming STM-256 signal. For the case M1 and MO are supported, M1 _ignored should be set to false,
otherwise M1_ignored should be set to true.

The function shall interpret the value in the bytes as shown in table 148.

Table 148: STM-256 MO and M1 interpretation

MO[1-8] code, bits M1[1-8] code, bits code interpretation [#BIP
1234 5678 1234 5678 violations], (nF_B)
0000 0000 0000 0000 0
0000 0000 0000 0001 1
0000 0000 0000 0010 2
0000 0000 0000 0011 3
0000 0000 0000 0100 4
0001 1000 0000 0000 6144
0001 1000 0000 0001 0
11111111 11111111 0

NOTE 3: In case of interworking with old equipment not supporting MS-REI, the information extracted fromM1is
not relevant.
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K2[6-8] - RDI: The RDI information carried in these bits shall be extracted to enable single ended maintenance of a
bi-directional trail (section). The RDI providesinformation as to the status of the remote receiver. A "110" indicates a
Remote Defect Indication state, while other patterns indicate the normal state. The application processis described in
EN 300 417-1-1[3], clauses 7.4.11 and 8.2.

K2[6-8] - AlS: The MS-AlSinformation carried in these bits shall be extracted.
Defects:
The function shall detect for dDEG and dRDI defects according the specification in EN 300 417-1-1 [3], clause 8.2.1.

dAIS. If at least x consecutive frames contain the "111" pattern in bits 6, 7 and 8 of the K2 byte a dAIS defect shall be
detected. dAIS shall be cleared if in at least x consecutive frames any pattern other then the "111" is detected in bits 6, 7
and 8 of byte K2. The x shall beinrange 3to 5.

Consequent Actions:
aAlS - dAlS.
aRDI - dAlS.
aREl - #EDCV.
arsF - dAlS.
arsb - dDEG.

On declaration of aAlS the function shall output an all-ONEs signal within 250 us; on clearing of aAlS the function
shall output normal data within 250 ps.

Defect Correlations:
cAlS - MON and dAIS and (not Cl_SSF) and AIS_Reported.
cDEG - MON and dDEG.
cRDI - MON and dRDI and RDI_Reported.
CSSF - MON and dAIS and SSF_Reported.
Perfor mance monitoring:
The performance monitoring process shall be performed as specified in EN 300 417-1-1 [3], clause 8.2.4 through 8.2.7.
pN DS « arT Sk or dEQ.
pF DS ~  dRDI.
pN_EBC —~  nN_B.

pF EBC ~ 3InFB.
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13.3 STM-256 Multiplex Section Adaptation functions

13.3.1 STM-256 Multiplex Section to S4 Layer Adaptation Source
MS256/S4_A_Sol(E,D,C,B,0)

Symbol:
S4_Cl
N=(1,1,1,1,0) .. (4,4,4,4,0)
MS256/S4_A_So_Ml< = M 525N6/S4 STM256_TI
MS256_Al
Figure 206: MS256/S4_A_So symbol
I nterfaces:
Table 149: MS256/S4_A_So input and output signals
Input(s) Output(s)
S4 CI_D MS256_Al_D
S4 Cl_CK MS256_Al_CK
S4 CIFS MS256_Al_FS
S4 Cl_SSF
STM256_TI_CK MS256/S4_A_So_MI_pPJE+
STM256_TI_FS MS256/S4_A_So_MI_pPJE-
MS256/S4_A_So_MI_Active
Processes:

This function provides frequency justification and bitrate adaptation for aVVC-4 signa, represented by a nominally
(261 x 9 x 64) = 150 336 khit/s information stream and the related frame phase with a frequency accuracy within

+ 4,6 ppm, to be multiplexed into a STM-256 signal at the AU tributary location indicated by (E,D,C,B,0), where E
designates the AUG-64 number (1 to 4), D designates the AUG-16 number (1 to 4), C designates the AUG-4 number (1
to 4) and B designates the AUG-1 number (1 to 4). The function can be activated / deactivated when multiple payload
adaptation functions are connected to the access point.

NOTE 1: Degraded performance may be observed when interworking with SONET equipment having a+ 20 ppm
network element clock source.

The frame phase of the VC-4 is coded in the related AU-4 pointer. Frequency justification, if required, is performed by
pointer adjustments. The accuracy of this coding process is specified below. See EN 300 417-4-1 [4], annex A.

Freguency justification and bitrate adaptation: The function shall provide for an elastic store (buffer) process. The data
and frame start signals shall be written into the buffer under control of the associated input clock. The data and frame
start signals shall be read out of the buffer under control of the STM-256 clock, frame position, and justification
decision.

Thejustification decisions determine the phase error introduced by the MS256/S4 A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the AU-4 pointer actions. An exampleisgivenin
EN 300 417-4-1 [4], annex A.2.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive

justification action, the reading of 24 data hits shall be cancelled once and no data written at the three positions H3 + 1.
Upon a negative justification action, an extra 24 data bits shall be read out once into the three positions H3.
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NOTE 2: A requirement for maximum introduced phase error cannot be defined until areference path is defined
from which the requirements for network elements can be deduced. Such a requirement would also limit
excessive phase error caused by pointer processors under fixed frequency offset conditions.

CI_FS
CI_SSFCI_D CI_CK

Col S |

| |

| |

| |

| |

| |

| WR |

| Elastic Justification| |

‘ Store RD | control |

|

| Pointer !

! Generator !
STM256_TI_CK | =~ MI_pPJE-

|
STM256_TI_FS % MI_pPJE+

| |

| |

| |

; H1H2 !

| |

i " é MI1_Active

‘ all-ONEs !

! %(AIS) insert é N

| |

SN :

Al_D AIl_CK

Al_FS
Figure 207: Main processes within MS256/S4_A_So

Buffer size: For further study.

Behaviour at recovery from defect condition: The incoming frequency (S4_Cl_CK) of a passing through VC-4 may
exceed itslimits during a STM256dL OS condition. As a consequence, the buffer (elastic store) fill is not reliable any
more. Due to all-ONEs (AlS) insertion after the pointer generator this reliability is not important for the operation of the
network element. However, it shall be prevent to generate excessive pointer adjustments when recovering from the
defect condition.

NOTE 3: The definition of excessive pointer adjustmentsis for further study.

The AU-4 pointer is carried in 2 bytes of payload specific OH (H1, H2) in each STM-256 frame. The AU-4 pointer is
aligned in the STM-256 payload in fixed position relative to the STM-256 frame. The AU-4 pointer points to the begin
of the VC-4 frame within the STM-256. The format of the AU-4 pointer and its location in the frame are defined in

EN 300 147 [1].

H1H2 - Pointer generation: The function shall generate the AU-4 pointer asis described in EN 300 417-1-1 [3],

annex A: Pointer Generation. It shall insert the pointer in the H1 [4, N], H2 [4, 768+N] positions with the SS field set to
10toindicate AU-4. N = 64(E-1) + 16(D-1) + 4(C-1) + B + 1.

YY1*1* - Fixed stuff insertion; The function shall insert fixed stuff codesY = 1001ss11 in bytes[4, 256+N] and [4,
512+N] and code"1" = 11111111 in bytes[4, 1024+N] and [4, 1280+N]. N = 64(E-1) + 16(D-1) + 4(C-1) + B + 1. Bits
ss are undefined.

AU-4 timedlot: The adaptation source function has access to a specific AU-4 of the MS256 access point. The AU-4 is
defined by the parameter (E,D,C,B,0) (E=1.4,D=1.4,C=1..4andB =1.4).

Activation: The function shall access the access point when it is activated (MI_Activeistrue). Otherwise, it shall not
access the access point.
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Defects: None.
Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output an all-ONEs signal within 250 ps; on clearing of aAlS the function
shall output normal data within 250 ps.

NOTE 4: if Cl_SSFis not connected (when MS256/S4 A _SoisconnectedtoaS4 TT_So), Cl_SSF isassumed to
be fase.

Defect Correlations: None.
Performance Monitoring:

Every second the number of generated pointer increments within that second shall be counted as the pPJE+. Every
second the number of generated pointer decrements within that second shall be counted as the pPJE-.

NOTE5: Thisis applicable for a passing through VC-4 only. A locally generated VC-4 will have afixed frame
phase; pointer justifications will not occur.

13.3.2 STM-256 Multiplex Section to S4 Layer Adaptation Sink

MS256/S4_A_Sk/(E,D,C,B,0)
Symbol:

S4_ClI

N=(1,1,1,1,0) .. (4,4,4,4,0)

MS256/S4_A_Sk_MI<  =MS256/S4
-N

MS256_Al
Figure 208: MS256/S4_A_Sk symbol
Interfaces.

Table 150: MS256/S4_A_Sk input and output signals

Input(s) Output(s)

MS256_Al_D

MS256_AI_CK

MS256_Al_FS

MS256_Al_TSF
MS256/S4_A_Sk_MI_Active
MS256/S4_A_Sk_MI_AIS Reported

S4_CID

S4_Cl_CK

S4_CIFS

S4_CI_SSF
MS256/S4_A_Sk_MI_cAIS
MS256/S4_A_Sk_MI_cLOP

Processes.

This function recovers the V C-4 data with frame phase information from the STM-256 as defined in EN 300 147 [1].
The VC-4 is extracted from the AU tributary location indicated by (E,D,C,B,0), where E designates the AUG-64
number (1 to 4), D designates the AUG-16 number (1 to 4), C designates the AUG-4 number (1 to 4) and B designates
the AUG-1 number (1 to 4). The function can be activated / deactivated when multiple payload adaptation functions are
connected to the access point.
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H1H2 - AU-4 pointer interpretation: An AU-4 pointer consists of 2 bytes, [4, N] and [4, 768+N]. The function shall
perform AU-4 pointer interpretation according to annex B of EN 300 417-1-1 [3] to recover the VC-4 frame phase
within the STM-256. The process shall maintain its current phase on detection of an invalid pointer and searchesin
parald for anew phase. N = 64(E-1) + 16(D-1) + 4(C-1) + B + 1.

YY1*1*: The bytes[4, 256+N], [4, 512+N], [4, 1024+N], and [4, 1280+N] contain fixed stuff, of a specified value,
ignored by the AU-4 pointer interpreter. N = 64(E-1) + 16(D-1) + 4(C-1) + B + 1.

AU-4 timedlot: The adaptation sink function has access to a specific AU-4 of the M S256 access point. The AU-4 is
defined by the parameter (E,D,C,B,0) (E=1.4,D=1.4,C=1.4and B =1.4).

Activation: The function shall perform the operation specified above when it is activated (MI_Activeistrue).
Otherwise, it shall transmit the all-ONEs signal at its output (Cl_D) and not report its status via its management point.

Defects:

dAIS The dAIS defect shall be detected if the pointer interpreter isinthe AIS _state (see EN 300 417-1-1 [3],
annex B). The dAIS defect shall be cleared if the pointer interpreter isnot inthe AIS_state.

dLOP:  The dLOP defect shall be detected if the pointer interpreter isin the LOP_state (see EN 300 417-1-1 [3],
annex B). The dLOP defect shall be cleared if the pointer interpreter is not in the LOP_state.

Consequent Actions:
aAlS - dAlISor dLOP.
asSSF - dAlISor dLOP.

On declaration of aAlS the function shall output an al-ONEs (AlS) signa within 250 us; on clearing of aAlS the
function shall output the recovered data within 250 us.

Defect Correlations:
cAlS - dAlSand (not Al_TSF) and AIS Reported..
cLOP - dLOP.

Performance Monitoring: None.

13.3.3 STM-256 Multiplex Section to S4-4c Layer Adaptation Source
MS256/S4-4¢c_A Sol(E,D,C,0,0)

Symbol:

S4-4c¢_Cl
N=(1,1,1,0,0) .. (4,4,4,0,0)

MS256/S4-4c
-N

i

MS256_Al

MS256/S4-4c_A_So_MI STM256_TI

Figure 209: MS4/S4-4c_A_So symbol
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I nterfaces:
Table 151: MS256/S4-4c_A_So input and output signals
Input(s) Output(s)
S4-4c_CI_D MS256_Al_D
S4-4c_Cl_CK MS256_Al_CK
S4-4c_CI_FS MS256_Al_FS
S4-4c_Cl_SSF
STM256_TI_CK MS256/S4-4c_A_So_MI_pPJE+
STM256_TI_FS MS256/S4-4c_A_So_MI_pPJE-
MS256/S4-4c A So MI Active
Processes:

This function provides frequency justification and bitrate adaptation for aVV C-4-4c signal, represented by a nominally
(4 x 261 x 9 x 64) = 601 344 kbit/s information stream and the related frame phase with a frequency accuracy within

+ 4,6 ppm, to be multiplexed into a STM-256 signal at the AU-4-4c tributary location indicated by (E,D,C,0,0), where E
designates the AUG-64 number (1 to 4), D designates the AUG-16 number (1 to 4) and C designates the AUG-4
number (1 to 4). The function can be activated / deactivated when multiple payload adaptation functions are connected
to the access point.

NOTE 1: Degraded performance may be observed when interworking with SONET equipment having a+ 20 ppm
network element clock source.

The frame phase of the VC-4-4c is coded in the related AU-4-4c¢ pointer. Frequency justification, if required, is
performed by pointer adjustments. The accuracy of this coding processis specified below. See EN 300 417-4-1 [4],
annex A.

Freguency justification and bitrate adaptation: The function shall provide for an elastic store (buffer) process. The data
and frame start signals shall be written into the buffer under control of the associated input clock. The data and frame
start signals shall be read out of the buffer under control of the STM-256 clock, frame position, and justification
decision.

Thejustification decisions determine the phase error introduced by the MS256/S4-4c_A_So function. The amount of
this phase error can be measured at the physical interfaces by monitoring the AU-4-4c pointer actions. An exampleis
givenin EN 30417-4-1 [4], clause A.2.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification action, the reading of 96 data bits shall be cancelled once and no data written at the twelve positions H3 +
1. Upon a negative justification action, an extra 96 data bits shall be read out once into the twelve positions H3.

NOTE 2: A requirement for maximum introduced phase error cannot be defined until areference path is defined
from which the requirements for network elements can be deduced. Such a requirement would also limit
excessive phase error caused by pointer processors under fixed frequency offset conditions.

Buffer size: For further study.
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Figure 210: Main processes within MS256/S4-4c_A_So

Behaviour at recovery from defect condition: The incoming frequency (S4-4c_Cl_CK) of a passing through V C-4-4c
may exceed its limits during a STM 256dL OS condition. As a consequence, the buffer (elastic store) fill is not reliable
any more. Dueto all-ONEs (AlS) insertion after the pointer generator this reliability is not important for the operation
of the network element. However, it shall be prevent to generate excessive pointer adjustments when recovering from
the defect condition.

NOTE 3: The definition of excessive pointer adjustmentsis for further study.

The AU-4-4c pointer is carried in 2 + 6 bytes of payload specific OH in each STM-256 frame. The AU-4-4c pointer is
aligned in the STM-256 payload in fixed position relative to the STM-256 frame. The AU-4-4c pointer pointsto the
begin of the V C-4-4c frame within the STM-256. The format of the AU-4-4c¢ pointer and itslocation in the frame are
defined in EN 300 147 [1].

HIH1HIH1H2H2H2H?2 - Pointer generation: The function shall generate the AU-4-4c pointer asis described in

EN 300 417-1-1[3], annex A: Pointer Generation. It shall insert the pointer inthe H1 [4, N], H2 [4, 768+N] positions
with the SSfield set to 10 to indicate AU-3/AU-4/AU-4-4c. It shall insert the concatenation indicator in the other
pointer locations H1 [4, 1+N] to [4, 3+N], H2 [4, 769+N] to [4, 771+N]. The concatenation indicator is defined as
1001ss11 11111111, with ssbeing undefined. N = 64(E-1) + 16(D-1) + 4(C-1) + 1.

YYYYYYYY1*1*1*1*1*1*1* 1* - Fixed stuff insertion: The function shall insert fixed stuff codesY = 1001ssl11 in
bytes[4, 256+N] to [4, 259+N] and [4, 512+N] to [4, 515+N] and code "1" = 11111111 in bytes [4, 1024+N] to [4,
1027+N] and [4, 1280+N] to [4, 1283+N], N = 64(E-1) + 16(D-1) + 4(C-1) + 1. Bits ss are undefined.

AU-4-4c timeslots: The adaptation source function has access to a specific AU-4-4c of the MS256 access point. The
AU-4-4c is defined by the parameter (E,D,C,0,0) (E=1..4,D=1..4and C=1..4).

Activation: The function shall access the access point when it is activated (M1_Activeistrue). Otherwise, it shall not
access the access point.

ETSI



211 ETSI EN 300 417-3-1 V1.2.1 (2001-10)

Defects: None.
Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output an all-ONEs signal within 250 ps; on clearing of aAlS the function
shall output normal data within 250 ps.

NOTE 4: If Cl_SSF isnot connected (when MS256/S4-4c_A_Sois connected to a S4-4¢c TT_So), Cl_SSFis
assumed to be false.

Defect Correlations: None.
Performance Monitoring:

Every second the number of generated pointer increments within that second shall be counted as the pPJE+. Every
second the number of generated pointer decrements within that second shall be counted as the pPJE-.

NOTE 5: Thisis applicable for a passing through VC-4-4c only. A locally generated V C-4-4c may have a fixed
frame phase; pointer justifications will not occur.

13.3.4 STM-256 Multiplex Section to S4-4c Layer Adaptation Sink
MS256/S4-4c_A_Sk/(E,D,C,0,0)

Symbol:
S4-4c_Cl
N=(1,1,1,0,0) .. (4,4,4,0,0)
MS256/S4-4c_A_Sk Ml< = M8256N/S4'4C
MS256_Al
Figure 211: MS256/S4-4c_A_Sk symbol
I nterfaces:
Table 152: MS256/S4-4c_A_Sk input and output signals
Input(s) Output(s)
MS256_Al D S4-4c_Cl_D
MS256_Al_CK S4-4¢c_Cl_CK
MS256_Al_FS S4-4c_CI_FS
MS256_Al_TSF S4-4c_Cl_SSF
MS256/S4-4c_A_Sk_MI_Active MS256/S4-4c_A_Sk_MI_cAIS
MS256/S4-4c_A Sk _MI_AIS Reported MS256/S4-4c_A_Sk_MI_cLOP
Processes:

This function recovers the V C-4-4c data with frame phase information from the STM-256 as defined in EN 300 147 [1].
The VC-4-4c is extracted from tributary location indicated by (E,D,C,0.0), where E designates the AUG-64 number
(1to 4), D designates the AUG-16 number (1 to 4) and C designates the AUG-4 number (1 to 4). The function can be
activated / deactivated when multiple payload adaptation functions are connected to the access point.
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H1H1H1H1H2H2H2H2 - AU-4-4c pointer interpretation: An AU-4-4c pointer consists of 2 bytes, [4, N] and [4,
768+N]. There will be 3 concatenation indicators, each 2 byteslong, in [4, 1+N]/[4, 769+N], [4, 2+N]/[4, 770+N],
and [4, 3+N]/[4, 771+N]. The function shall perform AU-4-4c pointer interpretation according to annex B of

EN 300 417-1-1 [3] to recover the V C-4-4c frame phase within the STM-256. The process shall maintain its current
phase on detection of an invalid pointer and searchesin parallel for anew phase. N = 64(E-1) + 16(D-1) + 4(C-1) + 1.

YYYYYYYY1*1*1*1*1* 1*1* 1*: The bytes[4, 256+N] to [4, 259+N], [4, 512+N] to [4, 515+N], [4, 1024+N] to [4,
1027+N] and [4, 1280+N] to [4, 1283+N] contain fixed stuff, of a specified value, ignored by the AU-4-4c pointer
interpreter. N = 64(E-1) + 16(D-1) + 4(C-1) + 1.

AU-4-4c timeslots: The adaptation source function has access to a specific AU-4-4c of the M S256 access point. The
AU-4-4c is defined by the parameter (E,D,C,0,0) (E=1..4,D=1..4and C=1.4).

Activation: The function shall perform the operation specified above when it is activated (MI_Activeistrue).
Otherwise, it shall transmit the all-ONEs signal at its output (Cl_D) and not report its status via its management point.

Defects:

dAIS. The dAIS defect shall be detected if the pointer interpreter isin the AISX_state (see EN 300 417-1-1 [3],
annex B). The dAIS defect shall be cleared if the pointer interpreter is not in the AISX_state.

dLOP: The dLOP defect shall be detected if the pointer interpreter isin the LOPX _state (see EN 300 417-1-1 [3],
annex B). The dLOP defect shall be cleared if the pointer interpreter is not in the LOPX _state.

Consequent Actions:
aAlS - dAlISor dLOP.
aSSF - dAlS or dLOP.

On declaration of aAlS the function shall output an all-ONEs (AlS) signal within 250 ps; on clearing of aAlS the
function shall output the recovered data within 250 ps.

Defect Correlations:
cAlS - dAlS and (not aTSF) and AlS_Reported.
cLOP - dLOP.

Performance Monitoring: None.

13.3.5 STM-256 Multiplex Section to S4-16¢ Layer Adaptation Source
MS256/S4-16¢c_A Sol(E,D,0,0,0)

Symbol:

S4-16¢_Cl
N=(1,1,0,0,0) .. (4,4,0,0,0)

MS256/S4-16¢
-N

i

MS256_Al

MS256/S4-16¢c_A_So_MI STM256_TI

Figure 212: MS256/S4-16¢c_A_So symbol
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Interfaces:
Table 153: MS256/S4-16¢c_A_So input and output signals
Input(s) Output(s)
S4-16¢_Cl_D MS256_Al_D
S4-16¢_Cl_CK MS256_Al_CK
S4-16¢_CI_FS MS256_Al_FS
S4-16¢_Cl_SSF
STM256_TI_CK MS256/S4-16c_A_So_MI_pPJE+
STM256_TI_FS MS256/S4-16c_A_So_MI_pPJE-
MS256/S4-16c A So MI Active
Processes:

This function provides frequency justification and bitrate adaptation for aVVC-4-16c¢ signal, represented by a nominally
(16 x 261 x 9 x 64) = 2 405 376 kbit/s information stream and the related frame phase with a frequency accuracy within
+ 4,6 ppm, to be multiplexed into a STM-256 signa at the AU-4-16c tributary location indicated by (E,D,0,0,0), where
E designates the AUG-64 number (1 to 4) and D designates the AUG-16 number (1 to 4). The function can be
activated / deactivated when multiple payload adaptation functions are connected to the access point.

NOTE 1: Degraded performance may be observed when interworking with SONET equipment having a+ 20 ppm
network element clock source.

The frame phase of the VC-4-16c is coded in the related AU-4-16c pointer. Frequency justification, if required, is
performed by pointer adjustments. The accuracy of this coding processis specified below. See EN 300 417-4-1 [4],
annex A.

Freguency justification and bitrate adaptation: The function shall provide for an elastic store (buffer) process. The data
and frame start signals shall be written into the buffer under control of the associated input clock. The data and frame
start signals shall be read out of the buffer under control of the STM-256 clock, frame position, and justification
decision.

Thejustification decisions determine the phase error introduced by the MS256/S4-16¢_A_So function. The amount of
this phase error can be measured at the physical interfaces by monitoring the AU-4-16¢ pointer actions. An exampleis
givenin EN 30 417-4-1 [4], clause A.2.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification action, the reading of 384 data bits shall be cancelled once and no data written at the 48 positions H3 + 1.
Upon a negative justification action, an extra 384 data bits shall be read out once into the 48 positions H3.

NOTE 2: A requirement for maximum introduced phase error cannot be defined until areference path is defined
from which the requirements for network elements can be deduced. Such a requirement would also limit
excessive phase error caused by pointer processors under fixed frequency offset conditions.

Buffer size: For further study.
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Figure 213: Main processes within MS256/S4-16¢c_A_So

Behaviour at recovery from defect condition: The incoming frequency (S4-16¢_Cl_CK) of a passing through V C-4-16¢
may exceed its limits during a STM 256dL OS condition. As a consequence, the buffer (elastic store) fill is not reliable
any more. Dueto all-ONEs (AlS) insertion after the pointer generator this reliability is not important for the operation
of the network element. However, it shall be prevent to generate excessive pointer adjustments when recovering from
the defect condition.

NOTE 3: The definition of excessive pointer adjustmentsis for further study.

The AU-4-16c pointer is carried in 2 + 30 bytes of payload specific OH in each STM-256 frame. The AU-4-16¢ pointer
isaligned in the STM-256 payload in fixed position relative to the STM-256 frame. The AU-4-16¢ pointer points to the
begin of the VC-4-16c¢ frame within the STM-256. The format of the AU-4-16c pointer and its location in the frame are
defined in EN 300 147 [1].

H1'®H 2 - Pointer generation: The function shall generate the AU-4-16¢ pointer asis described in EN 300 417-1-1[3],
annex A: Pointer Generation. It shall insert the pointer inthe H1 [4, N], H2 [4, 768+N] positions with the SS field set to
10 to indicate AU-3/AU-4/AU-4-16c. It shall insert the concatenation indicator in the other pointer locations H1 [4,
1+N] to [4, 15+N], H2 [4, 769+N] to [4, 783+N]. The concatenation indicator is defined as 1001ss11 11111111, with ss
being undefined. N = 64(E-1) + 16(D-1).

Y321*32 _ Fixed stuff insertion: The function shall insert fixed stuff codes Y = 1001ss11 in bytes [4, 256+N] to [4,
271+N] and [4, 512+N] to [4, 527+N] and code "1" = 11111111 in bytes [4, 1024+N] to [4, 1039+N] and [4, 1280+N]
to[4, 1295+N], N = 64(E-1) + 16(D-1) + 1. Bits ssare undefined.

AU-4-16c timedots: The adaptation source function has access to a specific AU-4-16¢ of the M S256 access point. The
AU-4-16c is defined by the parameter (E,D,0,0,0) (E=1..4 and D= 1..4).

Activation: The function shall access the access point when it is activated (M1_Activeistrue). Otherwise, it shall not
access the access point.
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Defects: None.
Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output an all-ONEs signal within 250 ps; on clearing of aAlS the function
shall output normal data within 250 ps.

NOTE 4: If Cl_SSFisnot connected (when MS256/S4-16¢c A _So isconnected to a$4-16¢c TT_So), Cl_SSFis
assumed to be false.

Defect Correlations: None.
Performance Monitoring:

Every second the number of generated pointer increments within that second shall be counted as the pPJE+. Every
second the number of generated pointer decrements within that second shall be counted as the pPJE-.

NOTE5: Thisisapplicable for a passing through VC-4-16¢ only. A locally generated VC-4-16¢ may have afixed
frame phase; pointer justifications will not occur.

13.3.6 STM-256 Multiplex Section to S4-16¢ Layer Adaptation Sink
MS256/S4-16¢c_A_Sk/(E,D,0,0,0)

Symbol:
S4-16¢_Cl
N=(1,1,0,0,0) .. (4,4,0,0,0)
MS256/S4-16c_A_Sk_Ml<_ =\ MSZ56{\IS4'16C
MS256_Al
Figure 214: MS256/S4-16¢c_A_Sk symbol
Interfaces:
Table 154: MS256/S4-16¢_A_Sk input and output signals
Input(s) Output(s)
MS256_Al D S4-16¢_Cl_D
MS256_Al_CK S4-16¢c_Cl_CK
MS256_Al_FS S4-16¢_CI_FS
MS256_Al_TSF S4-16¢_Cl_SSF
MS256/S4-16c_A_Sk_MI_Active MS256/S4-16c_A_Sk_MI_cAIS
MS256/S4-16c A Sk MI_AIS Reported MS256/S4-16c A Sk MI_cLOP
Processes:

This function recovers the V C-4-16¢ data with frame phase information from the STM-256 as defined in

EN 300 147 [1]. The VC-4-16c is extracted from tributary location indicated by (E,D,0,0.0), where E designates the
AUG-64 number (1 to 4) and D designates the AUG-16 number (1 to 4). The function can be activated / deactivated
when multiple payl oad adaptation functions are connected to the access point.
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H1'°H 2% - AU-4-16c pointer interpretation: An AU-4-16¢ pointer consists of 2 bytes, [4, N] and [4, 768+N]. There
will be 15 concatenation indicators, each 2 byteslong, in [4, 1+N] to [4,15+N] and [4,769+N] to [4, 783+N]. The
function shall perform AU-4-16c pointer interpretation according to annex B of EN 300 417-1-1 [3] to recover the

V C-4-16¢ frame phase within the STM-256. The process shall maintain its current phase on detection of aninvalid
pointer and searchesin parallel for anew phase. N = 64(E-1) + 16(D-1) + 4(C-1) + 1.

Y321%32: The bytes [4, 256+N] to [4, 271+N], [4, 512+N] to [4, 527+N], [4, 1024+N] to [4, 1039+N] and [4, 1280+N]
to [4, 1295+N] contain fixed stuff, of a specified value, ignored by the AU-4-16c¢ pointer interpreter, N = 64(E-1) +
16(D-1) + 4(C-1) + 1.

AU-4-16c timedlots: The adaptation source function has access to a specific AU-4-16¢ of the M S256 access point. The
AU-4-16c is defined by the parameter (E,D,0,0,0) (E=1..4 and D= 1..4).

Activation: The function shall perform the operation specified above when it is activated (MI_Activeistrue).
Otherwise, it shall transmit the all-ONEs signal at its output (Cl_D) and not report its status via its management point.

Defects:

dAIS. The dAIS defect shall be detected if the pointer interpreter isin the AISX_state (see EN 300 417-1-1 [3],
annex B). The dAIS defect shall be cleared if the pointer interpreter is not in the AISX_state.

dLOP: The dLOP defect shall be detected if the pointer interpreter isin the LOPX _state (see EN 300 417-1-1 [3],
annex B). The dLOP defect shall be cleared if the pointer interpreter is not in the LOPX _state.

Consequent Actions:
aAlS - dAlISor dLOP.
aSSF - dAlS or dLOP.

On declaration of aAlS the function shall output an all-ONEs (AlS) signal within 250 ps; on clearing of aAlS the
function shall output the recovered data within 250 ps.

Defect Correlations:
cAlS - dAlS and (not aTSF) and AlS_Reported.
cLOP - dLOP.

Performance Monitoring: None.

13.3.7 STM-256 Multiplex Section to S4-64c¢ Layer Adaptation Source
MS256/S4-64c_A So/(E,0,0,0,0)

Symbol:

S4-64c_ClI
N=(1,0,0,0,0) .. (4,0,0,0,0)

MS256/S4-64c
MS256/S4-64c_A_So_M|<—> N = STM256_TI

i

MS256_Al

Figure 215: MS256/S4-64c_A_So symbol
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Interfaces:
Table 155: MS256/S4-64c_A_So input and output signals
Input(s) Output(s)
S4-64c_Cl_D MS256_Al_D
S4-64c_Cl_CK MS256_Al_CK
S4-64c_CI_FS MS256_Al_FS
S4-64c_Cl_SSF
STM256_TI_CK MS256/S4-64c_A_So_MI_pPJE+
STM256_TI_FS MS256/S4-64c_A_So_MI_pPJE-
MS256/S4-64c A So MI Active
Processes:

This function provides frequency justification and bitrate adaptation for aVV C-4-64c signal, represented by a nominally
(64 x 261 x 9 x 64) = 2 405 376 kbit/s information stream and the related frame phase with a frequency accuracy within
+ 4,6 ppm, to be multiplexed into a STM-256 signal at the AU-4-64c tributary location indicated by (E,0,0,0,0), where
E designates the AUG-64 number (1 to 4). The function can be activated / deactivated when multiple payload
adaptation functions are connected to the access point.

NOTE 1: Degraded performance may be observed when interworking with SONET equipment having a+ 20 ppm
network element clock source.

The frame phase of the VC-4-64c is coded in the related AU-4-64c pointer. Frequency justification, if required, is
performed by pointer adjustments. The accuracy of this coding processis specified below. See EN 300 417-4-1 [4],
annex A.

Freguency justification and bitrate adaptation: The function shall provide for an elastic store (buffer) process. The data
and frame start signals shall be written into the buffer under control of the associated input clock. The data and frame
start signals shall be read out of the buffer under control of the STM-256 clock, frame position, and justification
decision.

Thejustification decisions determine the phase error introduced by the MS256/S4-64c_A_So function. The amount of
this phase error can be measured at the physical interfaces by monitoring the AU-4-64c pointer actions. An exampleis
givenin EN 30 417-4-1 [4], clause A.2.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification action, the reading of 1536 data bits shall be cancelled once and no data written at the 192 positions H3 + 1.
Upon a negative judtification action, an extra 1536 data bits shall be read out once into the 192 positions H3.

NOTE 2: A requirement for maximum introduced phase error cannot be defined until areference path is defined
from which the requirements for network elements can be deduced. Such a requirement would also limit
excessive phase error caused by pointer processors under fixed frequency offset conditions.

Buffer size: For further study.
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Figure 216: Main processes within MS256/S4-64c_A_So

Behaviour at recovery from defect condition: The incoming frequency (S4-64c_Cl_CK) of a passing through V C-4-64c
may exceed its limits during a STM 256dL OS condition. As a consequence, the buffer (elastic store) fill is not reliable
any more. Dueto all-ONEs (AlS) insertion after the pointer generator this reliability is not important for the operation
of the network element. However, it shall be prevent to generate excessive pointer adjustments when recovering from
the defect condition.

NOTE 3: The definition of excessive pointer adjustmentsis for further study.

The AU-4-64c pointer iscarried in 2 + 62 bytes of payload specific OH in each STM-256 frame. The AU-4-64c pointer
isaligned in the STM-256 payload in fixed position relative to the STM-256 frame. The AU-4-64c pointer points to the
begin of the VC-4-64c frame within the STM-256. The format of the AU-4-64c pointer and its location in the frame are
defined in EN 300 147 [1].

H1%H 2% - Pointer generation: The function shall generate the AU-4-64c pointer asis described in EN 300 417-1-1[3],
annex A: Pointer Generation. It shall insert the pointer inthe H1 [4, N], H2 [4, 768+N] positions with the SS field set to
10 to indicate AU-3/AU-4/AU-4-64c. It shall insert the concatenation indicator in the other pointer locations H1 [4,
1+N] to [4, 63+N], H2 [4, 769+N] to [4, 831+N]. The concatenation indicator is defined as 1001ss11 11111111, with ss
being undefined. N = 64(D-1).

Y1281%128 _ Fixed stuff insertion: The function shall insert fixed stuff codes Y = 1001ss11 in bytes [4, 256+N] to [4,
319+N] and [4, 512+N] to [4, 575+N] and code"1" = 11111111 in bytes [4, 1024+N] to [4, 1087+N] and [4, 1280+N]
to[4, 1343+N], N = 64(E-1) + 1. Bits ss are undefined.

AU-4-64c timedlots: The adaptation source function has access to a specific AU-4-64c of the M S256 access point. The
AU-4-64c is defined by the parameter (E,0,0,0,0) (E= 1..4).

Activation: The function shall access the access point when it is activated (M1_Activeistrue). Otherwise, it shall not
access the access point.

Defects: None.
Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output an all-ONEs signal within 250 ps; on clearing of aAlS the function
shall output normal data within 250 ps.

ETSI



219 ETSI EN 300 417-3-1 V1.2.1 (2001-10)
NOTE 4: If Cl_SSFisnot connected (when MS256/S4-64¢c_A_So is connected to a$4-64c TT_So), Cl_SSFis
assumed to be false.
Defect Correlations: None.
Perfor mance M onitoring:

Every second the number of generated pointer increments within that second shall be counted as the pPJE+. Every
second the number of generated pointer decrements within that second shall be counted as the pPJE-.

NOTE 5: Thisisapplicable for a passing through VC-4-64c only. A locally generated VV C-4-64c may have afixed
frame phase; pointer justifications will not occur.

13.3.8 STM-256 Multiplex Section to S4-64c Layer Adaptation Sink
MS256/S4-64c_A_Sk/(E,0,0,0,0)

Symbol:
S4-64c_Cl
N=(1,0,0,0,0) .. (4,0,0,0,0)
MS256/S4-64c_A_Sk_MI <~ MSZ56{\IS4'64C
MS256_Al
Figure 217: MS256/S4-64c_A_Sk symbol
I nterfaces:
Table 156: MS256/S4-64c_A_Sk input and output signals
Input(s) Output(s)
MS256_Al_D S4-64c_CI_D
MS256_Al_CK S4-64c_Cl_CK
MS256_Al_FS S4-64c_CI_FS
MS256_Al_TSF S4-64c_Cl_SSF
MS256/S4-64c_A_Sk_MI_Active MS256/S4-64c_A_Sk_MI_cAIS
MS256/S4-64c_A_Sk_MI_AIS_Reported MS256/S4-64c A Sk Ml cLOP
Processes:

This function recovers the V C-4-64c data with frame phase information from the STM-256 as defined in

EN 300 147 [1]. The VC-4-64c is extracted from tributary location indicated by (E,0,0,0.0), where E designates the
AUG-64 number (1 to 4). The function can be activated / deactivated when multiple payload adaptation functions are
connected to the access point.

H1%H2% - AU-4-64c pointer interpretation: An AU-4-64c pointer consists of 2 bytes, [4, N] and [4, 768+N]. There
will be 15 concatenation indicators, each 2 byteslong, in [4, 1+N] to [4,63+N] and [4,769+N] to [4, 831+N] The
function shall perform AU-4-64c pointer interpretation according to annex B of EN 300 417-1-1 [3] to recover the

V C-4-64c frame phase within the STM-256. The process shall maintain its current phase on detection of aninvalid
pointer and searchesin parallel for anew phase. N = 64(E-1)+ 1.

y1281%128: The bytes[4, 256+N] to [4, 319+N], [4, 512+N] to [4, 575+N], [4, 1024+N] to [4, 1087+N] and [4, 1280+N]
to [4, 1343+N] contain fixed stuff, of a specified value, ignored by the AU-4-64c pointer interpreter, N = 64(E-1)+ 1.

AU-4-64c timedots. The adaptation source function has access to a specific AU-4-64c of the M S256 access point. The
AU-4-64c is defined by the parameter (E,0,0,0,0) (E= 1..4).
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Activation: The function shall perform the operation specified above when it is activated (MI_Activeistrue).
Otherwise, it shall transmit the all-ONEs signal at its output (Cl_D) and not report its status via its management point.
Defects:

dAIS. The dAIS defect shall be detected if the pointer interpreter isin the AISX_state (see EN 300 417-1-1 [3],
annex B). The dAIS defect shall be cleared if the pointer interpreter is not in the AISX_state.

dLOP: The dLOP defect shall be detected if the pointer interpreter isin the LOPX _state (see EN 300 417-1-1 [3],
annex B). The dLOP defect shall be cleared if the pointer interpreter is not in the LOPX _state.

Consequent Actions:
aAlS - dAlISor dLOP.
asSSF - dAlISor dLOP.

On declaration of aAlS the function shall output an al-ONEs (AlS) signa within 250 us; on clearing of aAlS the
function shall output the recovered data within 250 us.

Defect Correlations:
cAIS - dAlS and (not aT SF) and AlS_Reported.
cLOP - dLOP.

Perfor mance M onitoring: None.

13.3.9 STM-256 Multiplex Section to S4-256¢ Layer Adaptation Source
MS256/S4-256¢_A_So

Symbol:
S4-256c_Cl
MS256/S4-256c_A_So Ml< \MS256/S4-256C.- STM256_TI
MS256_Al
Figure 218: MS256/S4-256¢_A_So symbol
Interfaces:

Table 157: MS256/S4-256¢_A_So input and output signals

Input(s) Qutput(s)
S4-256¢_CI_D MS256_Al_D
S4-256¢_Cl_CK MS256_AI_CK
S4-256¢_CI_FS MS256_AI_FS
S4-256¢_Cl_SSF
STM256_TI_CK MS256/S4-256¢c_A_So_MI_pPJE+
STM256_TI_FS MS256/S4-256¢_A_So_MI_pPJE-
MS256/S4-256¢c_A_So_MI_Active
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Processes.

This function provides frequency justification and bitrate adaptation for aVV C-4-256¢ signal, represented by anominally
(256 x 261 x 9 x 64) = 38 486 016 kbit/s information stream and the related frame phase with a frequency accuracy
within + 4,6 ppm, to be multiplexed into a STM-256 signal at the AU-4-256¢ tributary location. The function can be
activated / deactivated when multiple payload adaptation functions are connected to the access point.

NOTE 1: Degraded performance may be observed when interworking with SONET equipment having a+ 20 ppm
network element clock source.

The frame phase of the VC-4-256¢ is coded in the related AU-4-256¢ pointer. Frequency justification, if required, is
performed by pointer adjustments. The accuracy of this coding processis specified below. See EN 300 417-4-1 [4],
annex A.

Freguency justification and bitrate adaptation: The function shall provide for an elastic store (buffer) process. The data
and frame start signals shall be written into the buffer under control of the associated input clock. The data and frame
start signals shall be read out of the buffer under control of the STM-256 clock, frame position, and justification
decision.

Thejustification decisions determine the phase error introduced by the M S256/$4-256¢_A_So function. The amount of
this phase error can be measured at the physical interfaces by monitoring the AU-4-256¢ pointer actions. An exampleis
givenin EN 30 417-4-1 [4], clause A.2.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification action, the reading of 6144 data bits shall be cancelled once and no data written at the 768 positions H3 + 1.
Upon a negative judtification action, an extra 6144 data bits shall be read out once into the 768 positions H3.

NOTE 2: A requirement for maximum introduced phase error cannot be defined until areference path is defined
from which the requirements for network elements can be deduced. Such a requirement would also limit
excessive phase error caused by pointer processors under fixed frequency offset conditions.

Buffer size: For further study.
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Figure 219: Main processes within MS256/S4-256¢_A_So
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Behaviour at recovery from defect condition: The incoming frequency (S4-256¢_Cl_CK) of a passing through

V C-4-256¢ may exceed its limits during a STM256dL OS condition. As a consequence, the buffer (elastic store) fill is
not reliable any more. Due to all-ONEs (AlS) insertion after the pointer generator this reliability is not important for the
operation of the network element. However, it shall be prevent to generate excessive pointer adjustments when
recovering from the defect condition.

NOTE 3: The definition of excessive pointer adjustmentsis for further study.

The AU-4-256¢ pointer iscarried in 2 + 254 bytes of payload specific OH in each STM-256 frame. The AU-4-256¢
pointer is aligned in the STM-256 payload in fixed position relative to the STM-256 frame. The AU-4-256¢ pointer
points to the begin of the VV C-4-256¢ frame within the STM-256. The format of the AU-4-256¢ pointer and its location
in the frame are defined in EN 300 147 [1].

H1?°H2%° - pPointer generation: The function shall generate the AU-4-256¢ pointer asis described in

EN 300 417-1-1[3], annex A: Pointer Generation. It shall insert the pointer inthe H1 [4, 1], H2 [4, 769] positions with
the SSfield set to 10 to indicate AU-3/AU-4/AU-4-256c. It shall insert the concatenation indicator in the other pointer
locations H1 [4, 2] to [4, 256], H2 [4, 770Q] to [4, 1024]. The concatenation indicator is defined as 1001ss11 11111111,
with ss being undefined.

Y5121%%12 _ Fixed stuff insertion: The function shall insert fixed stuff codes Y = 1001ss11 in bytes[4, 257] to [4, 768]
and code"1" =11111111 in bytes[4, 1025] to [4, 1536]. Bits ss are undefined.

Activation: The function shall access the access point when it is activated (M1_Activeistrue). Otherwise, it shall not
access the access point.

Defects: None.
Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output an all-ONEs signal within 250 us; on clearing of aAlS the function
shall output normal data within 250 ps.

NOTE 4: If Cl_SSF isnot connected (when MS256/S4-256¢ A_So is connected to a S4-256¢ TT_S0), Cl_SSFis
assumed to be false.

Defect Correlations: None.
Perfor mance M onitoring:

Every second the number of generated pointer increments within that second shall be counted as the pPJE+. Every
second the number of generated pointer decrements within that second shall be counted as the pPJE-.

NOTE 5: Thisisapplicable for a passing through VC-4-256¢ only. A locally generated V C-4-256¢ may have a
fixed frame phase; pointer justifications will not occur.

13.3.10 STM-256 Multiplex Section to S4-256¢ Layer Adaptation Sink
MS256/S4-256¢_A_Sk
Symbol:

S4-256c¢_CI

MS256/S4-256c_A_Sk_MI—  ~MS256/S4-256¢

MS256_Al

Figure 220: MS256/S4-256¢_A_Sk symbol
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Interfaces:
Table 158: MS256/S4-256¢_A_Sk input and output signals
Input(s) Output(s)
MS256_AI_D S4-256¢c_Cl_D
MS256_Al_CK S4-256¢_Cl_CK
MS256_Al_FS S4-256c_Cl_FS
MS256_AI_TSF S4-256¢c_Cl_SSF
MS256/S4-256c_A_Sk_MI_Active MS256/S4-256c_A_Sk_MI_cAIS
MS256/S4-256¢_A_Sk_MI_AIS_Reported MS256/S4-256¢c A Sk Ml cLOP
Processes:

This function recovers the V C-4-256¢ data with frame phase information from the STM-256 as defined in
EN 300 147 [1]. The VC-4-256¢ is extracted from tributary location. The function can be activated / deactivated when
multiple payload adaptation functions are connected to the access point.

H1%°H2%° - AU-4-256¢ pointer interpretation: An AU-4-256¢ pointer consists of 2 bytes, [4, 1] and [4, 769]. There
will be 256 concatenation indicators, each 2 byteslong, in [4, 2] to[4,256] and [4,770] to [4, 1024] The function shall
perform AU-4-256¢ pointer interpretation according to annex B of EN 300 417-1-1 [3] to recover the VC-4-256¢ frame
phase within the STM-256. The process shall maintain its current phase on detection of an invalid pointer and searches
in parallel for anew phase.

Y5121%%12: The bytes[4, 257] to [4, 768] and [4, 1025] to [4, 1536] contain fixed stuff, of a specified value, ignored by
the AU-4-256¢ pointer interpreter.

Activation: The function shall perform the operation specified above when it is activated (MI_Activeistrue).
Otherwise, it shall transmit the all-ONEs signal at its output (Cl_D) and not report its status via its management point.

Defects:

dAIS. The dAIS defect shall be detected if the pointer interpreter isin the AISX_state (see EN 300 417-1-1 [3],
annex B). The dAIS defect shall be cleared if the pointer interpreter is not in the AISX_state.

dLOP: The dLOP defect shall be detected if the pointer interpreter isin the LOPX _state (see EN 300 417-1-1 [3],
annex B). The dLOP defect shall be cleared if the pointer interpreter is not in the LOPX _state.

Consequent Actions:
aAlS - dAlISor dLOP.
asSSF - dAlISor dLOP.

On declaration of aAlS the function shall output an al-ONEs (AlS) signa within 250 us; on clearing of aAlS the
function shall output the recovered data within 250 us.

Defect Correlations:
cAIS - dAlS and (not aT SF) and AlS_Reported.
cLOP - dLOP.

Perfor mance M onitoring: None.
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13.3.11 STM-256 Multiplex Section to DCC Adaptation Source
MS256/DCC_A_So

Symbol:
DCC_CI_D DCC_CIl_CK
MS256/DCC/ STM256_TI
MS256_Al
Figure 221: MS256/DCC_A_So symbol
I nterfaces:
Table 159: MS256/DCC_A_So input and output signals
Input(s) Output(s)
DCC_CI_D MS256_Al_D
STM256_TI_CK DCC_CI_CK
STM256 Tl _FS
Processes:

The function multiplexes the DCC CI data (576 kbit/s) into the byte locations D4 to D12 as defined in EN 300 147 [1]
and depicted in figure 201.

NOTE: DCC transmission can be "disabled" when the matrix connection in the connected DCC_C function is

removed.
Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Perfor mance M onitoring: None.

13.3.12 STM-256 Multiplex Section to DCC Adaptation Sink
MS256/DCC_A_ Sk

Symbol:

DCC_CI

T

MS256/DCC

MS256 Al

Figure 222: MS256/DCC_A_Sk symbol
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I nterfaces:
Table 160: MS256/DCC_A_Sk input and output signals
Input(s) Output(s)
MS256_Al_D DCC_CI_D
MS256_Al_CK DCC_CI_CK
MS256_Al_FS DCC_CI_SSF
MS256_Al_TSF
Processes:

The function separates DCC data from MS Overhead as defined in EN 300 147 [1] and depicted in figure 201.

NOTE: DCC processing can be "disabled" when the matrix connection in the connected DCC_C function is
removed.

Defects: None.
Consequent Actions:

aSSF ~  ALTSF
Defect Correlations: None.

Perfor mance M onitoring: None.

13.3.13 STM-256 Multiplex Section to Extended DCC Adaptation Source
MS256/XDCC_A_So

Symbol:
XDCC_CI_D XDCC_CI_CK
MS256/
< STM256_TI
XDCC -
MS256_Al
Figure 223: MS256/XDCC_A_So symbol
Interfaces:
Table 161: MS256/XDCC_A_So input and output signals
Input(s) Output(s)
XDCC_CI_D MS256_Al_D
STM256_TI_CK XDCC_CI_CK
STM256 Tl _FS
Processes:

The function multiplexes the extended DCC Cl data (9 216 kbit/s) into the byte locations D13 to D156 in [6,9] to [6,56]
and [7,9] to [7,56] and [8,9] to [8,56] as defined in EN 300 147 [1] and depicted in figure 201.

NOTE: DCC transmission can be "disabled" when the matrix connection in the connected XDCC_C functionis
removed.
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Defects:
Consequent Actions:
Defect Correlations:

Performance Monitoring:

None.
None.
None.

None.
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13.3.14 STM-256 Multiplex Section to Extended DCC Adaptation Sink
MS256/XDCC_A_Sk

Symbol:
XDCC_ClI
MS256/
XDCC
MS256_Al
Figure 224: MS256/XDCC_A_Sk symbol
I nterfaces:
Table 162: MS256/XDCC_A_Sk input and output signals
Input(s) Output(s)
MS256_Al D XDCC_CI_D
MS256_Al_CK XDCC_CI_CK
MS256_Al_FS XDCC_Cl_SSF
MS256 Al TSF
Processes:

The function separates extended DCC data from MS Overhead in [6,9] to [6,56] and [7,9] to [7,56] and [8,9] to [8,56]
as defined in EN 300 147 [1] and depicted in figure 201.

NOTE: DCC processing can be "disabled" when the matrix connection in the connected XDCC_C function is

removed.
Defects:
Consequent Actions:
aSSF ~  AI_TSF
Defect Correlations:

Perfor mance Monitoring:

None.

None.

None.
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13.3.15 STM-256 Multiplex Section to POs Adaptation Source
MS256/P0s_A_So

Symbol:
POs_ClI
MS256/P0s/<—— STM256_TI
MS256_Al
Figure 225: MS256/P0s_A_So symbol
Interfaces:
Table 163: MS256/P0s_A_So input and output signhals
Input(s) Output(s)
POs_CI_D MS256/P0s_Al_So_D
POs_CI_CK
POs_CI_FS
STM256_TI_CK
STM256 Tl FS
Processes:

This function provides the multiplexing of a 64 kbit/s orderwire information stream into the MS256_Al using slip
buffering. It takes POs_Cl, defined in EN 300 166 [2] as an octet structured bit-stream with a synchronous bit rate of
64 kbit/s, present at itsinput and insertsit into the MSOH byte E2 as defined in EN 300 147 [1] and depicted in
figure 201.

NOTE: Any frequency deviation between the 64 kbit/s signal and the associated STM-256 signal |eads to octet
dlips.

Freguency justification and bitrate adaptation: The function shall provide for an elastic store (dlip buffer) process. The
data signal shall be written into the store under control of the associated input clock. The data shall be read out of the
store under control of the STM-256 clock, frame position, and justification decisions.

Each justification decision results in a corresponding negative / positive justification action. Upon a positive
justification (dlip) action, the reading of one 64 kbit/s octet (8 bits) shall be cancelled once. Upon a negative justification
(dlip) action, the same 64 kbit/s octet (8 bits) shall be read out a second time.

Buffer size: The elastic store (slip buffer) shall accommodate at least 18 ps of wander without introducing errors.

Defects: None.
Consequent Actions: None.
Defect Correlations: None.
Performance Monitoring: None.
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13.3.16 STM-256 Multiplex Section to POs Adaptation Sink
MS256/P0s_A Sk

Symbol:
POs_ClI
MS256/P0s
MS256_Al
Figure 226: MS256/P0s_A_Sk symbol
Interfaces:
Table 164: MS256/P0s_A_Sk input and output signals
Input(s) Output(s)

MS256_Al_D POs_CI_Sk_D

MS256_Al_CK POs_CIl_Sk_CK

MS256_Al_FS POs_CI_FS

MS256 Al TSF POs Cl SSF
Processes:

The function separates POs data from M S Overhead byte E2 as defined in EN 300 147 [1] and depicted in figure 201.

Data latching and smoothing process: The function shall provide a data latching and smoothing function. Each 8-hit
octet received shall be written and latched into a data store under the control of the STM-256 signal clock. The eight
data bits shall then be read out of the store using a nominal 64 kHz clock which may be derived directly from the
incoming STM-256 signal clock (e.g. 39 813 120 kHz divided by afactor of 155 520).

Defects: None.
Consequent Actions:

aSSF ~  ALTSF

aAlS  ~  AILTSF

On declaration of aAlS the function shall output an all-ONEs (AlS) signal - complying with the frequency limits for this
signal (abit rate in range 64 kbit/s + 100 ppm) - within 1 ms; on clearing of aAlS the function shall output normal data
within 1 ms.

Defect Correlations: None.

Perfor mance M onitoring: None.

13.3.17 STM-256 Multiplex Section to Synchronization Distribution
Adaptation Source MS256/SD_A_So

See EN 300 417-6-1 [5].
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13.3.18 STM-256 Multiplex Section to Synchronization Distribution
Adaptation Sink MS256/SD_A_Sk

See EN 300 417-6-1 [5].

13.3.19 STM-256 Multiplex Section Layer Clock Adaptation Source
MS256-LC_A So

See EN 300 417-6-1 [5].

13.4  STM-256 Multiplex Section Layer Monitoring Functions

For further study.

13.5 STM-256 Multiplex Section Linear Trail Protection
Functions

13.5.1 STM-256 Multiplex Section Linear Trail Protection Connection
Functions

13.5.1.1 STM-256 Multiplex Section 1+1 Linear Trail Protection Connection
MS256P1+1_C

Symbol:
MS256P_CI MS256P_CI
MS256P C MI __——— Normal ‘Normal
- - E > Working M82.56P (1+1 Ilnear)_ Protection
Protection Working '
| |
|
'APS 'SSF
! | 1SSD
\ ‘ 1 1
MS256P_CI MS256P_ClI MS256P_CI MS256P_ClI

Figure 227: MS256P1+1_C symbol
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Interfaces:
Table 165: MS256P1+1_C input and output signals
Input(s) Output(s)
For connection points W and P: For connection points W and P:
MS256P_CI_D MS256P_CI_D
MS256P_CI_CK MS256P_CI_CK
MS256P_CI_FS MS256P_CI_FS
MS256P_CI_SSF MS256P_CI_SSF
MS256P_CI_SSD
For connection points N:
For connection points N: MS256P_CI_D
MS256P_CI_D MS256P_CI_CK
MS256P_CI_CK MS256P_CI_FS
MS256P_CI_FS MS256P_CI_SSF
Per function: Per function:
MS256P_CI_APS MS256P_CI_APS
MS256P_C_MI_SWtype MS256P_C_MI_cFOP
MS256P_C_MI_OPERtype
MS256P_C_MI_WTRTime
MS256P_C_MI_EXTCMD
NOTE:  Protection status reporting signals are for further study.
Processes:

The function performs the STM-256 linear multiplex section protection process for 1 + 1 protection architectures; see
EN 300 417-1-1[3], clause 9.2. It performs the bridge and selector functionality as presented in figure 48 of

EN 300 417-1-1[3]. Inthe sink direction, the signal output at the normal #1 reference point can be the signal received
via either the associated working #1 section or the protection section; thisis determined by the SF, SD conditions
(relayed viaCl_SSF, Cl_SSD signals), the external commands and the information relayed viathe APS signal. In the
source direction, the working outputs are connected to the associated normal inputs. The protection output is outsourced

(no input connected) or connected to any normal input.

Provided no protection switching action is activated / required the following changes to (the configuration of) a
connection shall be possible without disturbing the Cl passing the connection:

- change between switching types;
- change between operation types;

- change of WTR time.

MS Protection Operation: The MStrail protection process shall operate as specified in annex A, according the

following characteristics.

Table 166: "Parameters for MS256P1+1_C protection process”

Architecture: 1+1

Switching type: uni-directional or bi-directional
Operation type: revertive or non-revertive
APS channel: 13 bits, K1[1-8] and K2[1-5]
Wait-To-Restore time: in the order of 0-12 minutes

Switching time: <50 ms
Hold-off time: not applicable
Signal switch conditions: SF, SD

External commands: (revertive operation) LO, FSw-#1, MSw-#1, CLR, EXER-#1
(non-revertive operation) LO or FSw, FSw-#i, MSw, MSw-#i, CLR,
EXER-#1

SFpriority, SDpriority: high
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Defects: None.
Consequent Actions: None.
Defect Correlations: None.

cFOP - (see EN 300 417-1-1[3] annex L).
Perfor mance M onitoring: None.
13.5.1.2

MS256P1:n_C
Symbol:

MS256P_CI MS256P_CIl MS256P_ClI

/EﬁtraLNm—mJal#l Normal #2 Normal #1  Normal #2 Extra

MS256P_C_MI < \working #1

231 ETSI EN 300 417-3-1 V1.2.1 (2001-10)

STM-256 Multiplex Section 1:n Linear Trail Protection Connection

MS256P_CI MS256P_CI MS256P_ClI

MS256P (1:n linear, n=2) Protection />

Working #2 Protection Working #1 Warking #2 N
T A |
| |
[ ! ISSF
\/ |
MS256P_CI  MS256P_CI MS256P_Cl M8256P_‘CI MS256P_Cl MS256P_Cl
Figure 228: MS256P1:n_C symbol(s)
Interfaces:
Table 167: MS256P1:n_C input and output signals
Input(s) Output(s)
For connection points W and P: For connection points W and P:
MS256P_CI_D MS256P_CI_D
MS256P_CI_CK MS256P_CI_CK
MS256P_CI_FS MS256P_CI_FS

MS256P_CI_SSF
MS256P_CI_SSD
MS256P_MI_Sfpriority
MS256P_MI_Sdpriority

For connection points N and E:
MS256P_CI_D
MS256P_CI_CK
MS256P_CI_FS

Per function:
MS256P_CI_APS

MS256P_C_MI_Swtype
MS256P_C_MI_EXTRAtraffic
MS256P_C_MI_WTRTime
MS256P_C_MI_EXTCMD

MS256P_CI_SSF

For connection points N and E:
MS256P_CI_D
MS256P_CI_CK
MS256P_CI_FS
MS256P_CI_SSF

Per function:
MS256P_CI_APS

MS256P_C_MI_cFOP

NOTE: Protection status reporting signals are for further study.
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Processes.

The function performs the STM-256 linear multiplex section protection process for 1:n protection architectures; see

EN 300 417-1-1[3], clause 9.2. It performs the bridge and selector functionality as presented in figure 47 of

EN 300 417-1-1[3]. Inthe sink direction, the signal output at the normal #i reference point can be the signal received
via either the associated working #i section or the protection section; thisis determined by the SF, SD conditions
(relayed viaCl_SSF, Cl_SSD signals), the external commands and the information relayed viathe APS signal. In the
source direction, the working outputs are connected to the associated normal inputs. The protection output is outsourced
(no input connected), connected to the extratraffic input, or connected to any normal input.

Provided no protection switching action is activated / required the following changes to (the configuration of) a
connection shall be possible without disturbing the Cl passing the connection:

- change between switching types;
- change of WTR time.

MS Protection Operation: The MStrail protection process shall operate as specified in annex A, according the
following characteristics.

Table 168: "Parameters for MS256P1:n_C protection process"

Architecture: 1:n(n<14)

Switching type: uni-directional or bi-directional

Operation type: Revertive

APS channel: 13 bits, K1[1-8] and K2[1-5]

Wait-To-Restore time: in the order of 0-12 minutes

Switching time: <50 ms

Hold-off time: not applicable

Signal switch conditions: SF, SD

External commands: LO, FSw-#i, MSw-#i, CLR, EXER
Defects: None.

Consequent Actions:

For the case where neither the extra traffic nor anormal signal input isto be connected to the protection section output,
the null signal shall be connected to the protection output. The null signal is either one of the normal signals, an all-
ONEs, or atest signal.

For the case of a protection switch, the extratraffic output (if applicable) is disconnected from the protection input, set
to al-ONEs (AIS) and aSSF is activated.

Defect Correlations:
cFOP - (see EN 300 417-1-1[3] annex L).

Performance Monitoring: None.
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13.5.2 STM-256 Multiplex Section Linear Trail Protection Trail Termination
Functions

13.5.2.1 Multiplex Section Protection Trail Termination Source MS256P_TT_So

Symbol:
MS256_Al
MS256P _TT_So_MI
MS256P_CI
Figure 229: MS256P_TT_So symbol
Interfaces:
Table 169: MS256P_TT_So input and output signals
Input(s) Output(s)
MS256_Al_D MS256P_CI_D
MS256_Al_CK MS256P_CI_CK
MS256 Al FS MS256P _CI_FS
Processes:

No information processing isrequired in the MS256P_TT_So, the MS256_Al at its output being identical to the
MS256P_Cl at itsinput.

Defects: None.
Consequent Actions: None
Defect Correlations: None.
Perfor mance M onitoring: None.
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13.5.2.2 Multiplex Section Protection Trail Termination Sink MS256P_TT_Sk

Symbol:
MS256_Al
MS256P_TT_Sk_MI
MS256P_ClI
Figure 230: MS256P_TT_Sk symbol
I nterfaces:
Table 170: MS256P_TT_Sk input and output signals
Input(s) Output(s)
MS256P _CI_D MS256_Al D
MS256P_CI_CK MS256_Al_CK
MS256P_CI_FS MS256_Al_FS
MS256P_CI_SSF MS256_Al_TSF
MS256P TT Sk _MI_SSF Reported MS256P TT Sk MI_cSSF
Processes:

The MS256P_TT_Sk function reports, as part of the MS256 |ayer, the state of the protected M S256 trail. In case all
connections are unavailable the MS256P_TT_Sk reports the signal fail condition of the protected trail.

Defects: None.
Consequent Actions:
arsF - Cl_SSF.
Defect Correlations: None.
cSSF - Cl_SSF and SSF_Reported.

Performance Monitoring: None.
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13.5.3 STM-256 Multiplex Section Linear Trail Protection Adaptation

Functions

13.5.3.1 STM-256 Multiplex Section to STM-256 Multiplex Section Protection Layer
Adaptation Source MS256/MS256P_A_So

Symbol:
MS256P_CI
D CKFS APS
MS256/MS256P_A_So_MI < -\ MS256/MS256P
MS256_Al
Figure 231: MS256/MS256P_A_So symbol
I nterfaces:
Table 171: MS256/MS256P_A_So input and output signals
Input(s) Output(s)
MS256P_CI_D MS256_Al_D
MS256P_CI_CK MS256_Al_CK
MS256P_CI_FS MS256_Al_FS
MS256P_CI_APS
Processes:

The function shall multiplex the MS256 APS signal and M S256 data signal onto the M S256 access point.

Defects:
Consequent actions:
Defect Correlations:

Performance Monitoring:

None.
None.
None.

None.

ETSI



236 ETSI EN 300 417-3-1 V1.2.1 (2001-10)

13.5.3.2 STM-256 Multiplex Section to STM-256 Multiplex Section Protection Layer
Adaptation Sink MS256/MS256P_A_Sk

Symbol:
MS256P_CI
D CKFS SFSDAPS
MS256/MS256P_A_Sk_Ml<— ~\MS256/MS256P
MS256_Al
Figure 232: MS256/MS256P_A_Sk symbol
Interfaces:
Table 172: MS256/MS256P_A_Sk input and output signals
Input(s) Output(s)
MS256_Al D MS256P_CI_D
MS256_Al_CK MS256P_Cl_CK
MS256_Al_FS MS256P_CI_FS
MS256_Al_TSF MS256P_Cl_SSF
MS256_Al_TSD MS256P_Cl_SSD
MS256P_CI_APS (for Protection signal
only)
Processes:

The function shall extract and output the MS256P_CI_D signal from the MS256_Al_D signal.

K1[1-8], K2[1-5]: The function shall extract the 13 APS bits K1[1-8] and K2[1-5] fromthe MS256 Al D signal. A
new val ue shall be accepted when the value isidentical for three consecutive frames. This value shall be output via
MS256P_CI_APS. This processisrequired only for the protection section.

Defects: None.
Consequent actions:

aSSF ~  ALTSF

aSSD ~  Al_TSD.
Defect Correlations: None.

Performance Monitoring: None.

13.6 STM-256 Multiplex Section 2 Fibre Shared Protection Ring
Functions

For further study.
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Annex A (normative):
Generic specification of linear protection switching operation

Theinformation in this annex has been moved to EN 300 417-1-1[3].
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Annex B (informative):
STM-16 regenerator functional model (example)

Figure B.1 presents the combination of atomic functions that represent the transport part of a STM-16 regenerator network element. In this example, a DCC, orderwire and user

channel are supported; the physical section atomic functions of the orderwire (E0) and user channel (EO or VV11) are not shown.

RS16_ClI RS16_ClI
D1-D3 F1 E1l E1l F1 D1-D3
B | |
RS16/DCG, RS16/VOxX, ,/RS16/P0s\ /RS16/MS16 /RS16/MS16 “VRS16/P0s %SlG/VOK%SlG/DC&
DCC_ClI DCC_ClI
VOx_ClI MS16_ClI VOx_ClI
POs_ClI ClL.D CI_CK ClL.D POs_ClI
Cl_CK CI_FS Cl_CK
CLFS| . o« CI_FS
_ CI_SSF
POs_CI CI_SSF CI_FS - POs_CI
VOx_CI MS16_ClI VOx_CI
DCC_CI DCC_CI
Rsmloc&\qsm/vo& RSlG/PO#N\RSMIMSl(}/ RS16/MS16’ \RS16/P0s/ “RS16/V0X RS16/DCC
I I I
| | | | 0 T T i
D1-D3 F1 E1l El F1 D1-D3
RS16_CI RS16 CI

Figure B.1: STM-16 regenerator model (supporting DCC, OW, USR)
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Annex C (informative):
Void
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240
Annex D (informative):
MS protection examples
sD_cl s4_Cl S4_Cl sp_cl
MS1/SD) MS1/S4 MS1/S4 MSL/SD,
— MS1P (141 Normal Normal P
Working (11 finean) Protection Working ;\oec o
T A ! |
DCC_Cl POs_CI DCC_Cl POs_Cl | POs_Cl DCC_Cl | | POs_CI DCC_Cl
|APS | SSF APS! 1SSF
v 590 L | 5P
WIS1/DCG \ MS1/POs \MSUTASW \WS1/bCey MSl‘IPOS \MSU‘MSM?/ \Wsums1p \MS1/P0s/ WS1/DCG \WS1/MS1P \MS1/P0s/ WS1/DCY
MS1_ClI MS1_ClI

MS1_Cl MS1_Cl

Figure D.1: 1+1 STM-1 Multiplex Section Linear Trail Protection model
(unprotected DCC, OW, protected SSM)
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DCC_ClI POs_ClI s4_Cl s4_Cl POs_ClI DCC_ClI s4_Cl s4_Cl
\MS1/DCG’ \ MS1/POs MS1/S4 MS1/S4 MS1/POs/ "MS1/DCQ \ MS1/S4 MS1/S4
S1 S1 S1 S1
M N
| SSF |
|
No Normal #2 Normal #1 | Normal #2 | | SSF
e MS1P (1:n linear, n=2) P‘rotectAiEﬁ""\‘s
‘\""Wgﬂ(mg#l\working #2 Protection Working #1 Working #2 A
w o\ A !
| /N | o
SD_cl | SD_cl ! ! ! !
- APS sb_cl ' SSF 'SSFppg. | |SSF SPC
! | | | 1SSD
| ¢ 'SSD 'SSD | ‘
MS1/SD/ WISUMS1P"  WS1/MS1P  WIS1/MS1P \MS1/SD/ \MS1/SD/ \MS1/MS1p’ WISUMS1P  WISU/MS1P \MS1/SD
MS7 MS7 MS7 MS7 MS7 MS7
MS1 CI MS1 CI MS1 CI MS1 CI MS1 CI MS1 ClI

Figure D.2: 1:n STM-1 Multiplex Section Linear Trail Protection model (Working / Normal #1 supports (protected) OW,DCC
and (unprotected) SSM: Working / Normal #2 does not support OW,DCC,SSM)
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Annex E (informative):
FEC for STM-16 Regenerator Section Layer

E.1 STM-16 Regenerator Section to STM-16 Multiplex
Section Adaptation supporting FEC

E.1.1 STM-16 Regenerator Section to STM-16 Multiplex Section
Adaptation FEC transparent

E.1.1.1 STM-16 Regenerator Section to STM-16 Multiplex Section
Adaptation FEC transparent Source Function RS16/MSF16_A So

Symbol:
MSF16_ClI
RS16/MSF16
RS16_Al
Figure E.1: RS16/MSF16_A_So symbol
Interfaces:
Table E.1: RS16/MSF16_A_So input and output signals
Input(s) Output(s)
MSF16_CI_D RS16_Al_D
MSF16_CIl_CK RS16_Al_CK
MSF16_CI_FS RS16_Al_FS
MSF16 Cl_SSF
Processes:

The function multiplexesthe MSF16_CI datainto the STM-16 byte locations defined in EN 300 147 [1]. MSF64_Cl
consists of the MS16_Cl, seefigure 89, and the P1 and Q1 bytes, see ITU-T Recommendation G.707 figure 9-5.

Q1[7-8] - FSI: The function sets bits 7 and 8 of the Q1 byte to "00".
P1 - FEC: The function sets the P1 bytes to "00000000".
Defects: None.
Consequent Actions:
aAlS - CI_SSF.

On declaration of aAlS the function shall output an all-ONES signal within 250 ps; on clearing of aAl S the function
shall output normal data within 250 ps. The frequency of the all-ONES signal shall be within the STM-16 level
frequency + 20 ppm.
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Defect Correlations: None.

Performance Monitoring: None.

E.1.1.2 STM-16 Regenerator Section to STM-16 Multiplex Section
Adaptation FEC transparent Sink Function RS16/MSF16_A Sk

Symbol:
MSF16_CI
RS16/MSF16
RS16_Al
Figure E.2: RS16/MSF16_A_Sk symbol
Interfaces:
Table E.2: RS16/MSF16_A_Sk input and output signals
Input(s) Output(s)
RS16_Al D MSF16_Cl_D
RS16_Al CK MSF16_Cl_CK
RS16_Al_FS MSF16_CI_FS
RS16_Al TSF MSF16 Cl SSF
Processes:

The function separates MSF16 _ClI datafrom RS16_Al. MSF16_CI consists of the MS16 Cl, see figure 89, and the P1
and Q1 bytes, see ITU-T Recommendation G.707 figure 9-5. All P1 and Q1 bytes set to "1".

Defects: None.
Consequent Actions:

aSSF ~  Al_TSF
Defect Correlations: None.

Perfor mance Monitoring: None.
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E.1.2 STM-16 Regenerator Section to STM-16 Multiplex Section
Adaptation FEC generation

E.1.2.1 STM-16 Regenerator Section to STM-16 Multiplex Section
Adaptation FEC generation Source Function RS16/MS16-fec_ A _So

Symbol:
MS16_Cl
RS16/MS16-fec_A_So_MI—_ -\RS16/MS16-fec
RS16_Al
Figure E.3: RS16/MS16-fec_A_So symbol
Interfaces:
Table E.3: RS16/MS16-fec_A_So input and output signals
Input(s) Output(s)
MS16_CI_D RS16_AI_D
MS16_Cl_CK RS16_AI_CK
MS16_CI_FS RS16_Al_FS
MS16_Cl_SSF
RS16/MS16-fec_ A So MI_FEC
RS16/MS16-fec_A_So_MI_Delay
Processes:
Seefigure E.4.

Delay: If MI_Delay is"on" the delay buffers shall be enabled. If M1_Delay is"off" the delay buffers shall be
disabled. The delay must be less than 15 ps.

NOTE: MI_Deay must be"on" in order for MI_FEC to be "on".

Q1[7-8] - FSI: If MI_FEC is"on" the pattern "01" shall be inserted in bits 7 and 8 of the Q1 byte. If MI_FEC is"off"
the pattern "00" shall be inserted in bits 7 and 8 of the Q1 byte.

P1- FEC: If MI_FEC and MI_Delay is"on" the function calcul ates the parity according to ITU-T Recommendation
G.707 clause A.2.2 for the information bits according to clause A.3.1. The resulting parity is placed in the P1 locations
according to clause A.3.2. The B2 needs to be compensated for the insertion of the parity.

If MI_FEC is"off" the P1 bytes shall be set to "00000000".
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Figure E.4: STM-16 FEC encoding process

Due to the insertion of the parity in the P1 bytes, BIP compensation should be done as shown in figure E.5. The BIP is
calculated before and after the overhead insertion. Both results and the related incoming BIP overhead (which is usually

transported in the following frame) are combined via an exclusive OR and form the new BIP overhead for the outgoing
signal. The related processes are shown in figure E.6.

NOTE:
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The FEC calculation is done after the B2 compensation and includes the compensated B2 as shown in
figure E.5.
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Figure E.5: B2 compensation and FEC calculation
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Consequent Actions:
aAlS - Cl_SSF.

On declaration of aAlS the function shall output an all-ONES signal within 250 ps; on clearing of aAl S the function
shall output normal data within 250 ps. The frequency of the all-ONES signal shall be within the STM-16 level
frequency + 20 ppm.

Defect Correlations: None.

Perfor mance M onitoring: None.

E.1.2.2 STM-16 Regenerator Section to STM-16 Multiplex Section
Adaptation FEC generation Sink Function RS16/MS16-fec_ A Sk

Symbol:
MS16_ClI
RS16/MS16-fec_A_Sk_MI RS16/MS16-fec
RS16_Al
Figure E.7: RS16/MS16-fec_A_Sk symbol
Interfaces:
Table E.4: RS16/MS16-fec_A_Sk input and output signals
Input(s) Output(s)
RS16_Al D MS16_CI_D
RS16_Al CK MS16_CI_CK
RS16 Al FS MS16_CI_FS
RS16 Al TSF MS16_Cl_SSF
RS16/MS16-fec_ A Sk _MI Delay
Processes:

Delay: If MI_Delay is"on" the delay buffers shall be enabled. If M1_Delay is"off" the delay buffers shall be
disabled and the FEC decoding cannot be enabled. The delay must be less than 15 ps.

Q1[7-8] - FSI: If MI_Déelay is"on" the FEC Status Indication (FSI) controls the FEC decoder, the "on" signal will
enable the FEC decoding process. If at least 9 consecutive frames contain the "01" pattern in bits 7 and 8 of the Q1 byte
the FEC generation Sink functions entersthe "on" state. If in at least 3 consecutive frames any pattern other than the
"01" isdetected in bits 7 and 8 of the Q1 byte the FEC generation Sink functions enters the "off" state. The transition
between the states shall be without bit errors.

K2[6-8], P1, Q1 - AlIS: The MSF-dAISinformation carried in these bits shall be extracted. If MSF-dAIS s detected
the error correction is disabled (enters the "off" stete).

P1-FEC: If the syndrome of acode word indicate errors those are decoded during the time the information bits
passes through the delay buffers and is corrected at the egress of the delay buffers. It is outside the scope of the present
document to specify how the error(s) are decoded from the syndrome.
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Figure E.8: STM-16 FEC decoding process

Defects:

dAIS If at least x consecutive frames contain the "111" pattern in bits 6, 7 and 8 of the K2 byte and the "11111111"
pattern in the P1 and Q1 bytes a dAIS defect shall be detected. dAIS shall be cleared if in at least x consecutive frames
any pattern other then the "111" is detected in bits 6, 7 and 8 of byte K2 or the"11111111" pattern in P1 byte or

Q1 byte. The x shall beinrange 3to 5.
dDEG:  For further study.
Consequent Actions:
aSSF ~  AI_TSF
disable error correction ~ dAIS.
Defect Correlations: None.

Perfor mance M onitoring: None.
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Annex F (informative):
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