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Intellectual Property Rights

IPRs essential or potentialy essentia to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI membersand non-members, 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 5, 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; | 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;
I mplementation 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; Implementation 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; Implementation Conformance Statement (1CS) 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.

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.

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
Introduction

The atomic PDH path layer functions are defined below used in plesiochronous and synchronous operation. They
describe the functionality of PDH multiplex equipments described in the ITU-T Recommendations G.751 [7] and
G.742 [6] for signal hierarchies P4e, P31e and P22e. In addition they describe the functionality of synchronous PDH
equipment described in EN 300 167 [2] for P12slayer signals, and ETS 300 337 [10] for P31s and P4s signals.
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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 a digital transmission equipment. The library comprises the functional building blocks needed to completely
specify the generic functional structure of the European digital transmission hierarchy. Equipment which is compliant
with the present document can be described as an interconnection of a subset of these functional blocks contained
within the present document. The interconnections of these blocks should obey the combination rules given. The
generic functionality is described in the EN 300 417-1-1[9].

2 References

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

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

¢ For a specific 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 300 167: "Transmission and Multiplexing (TM); Functional characteristics of
2 048 kbit/sinterfaces’.

[3] ITU-T Recommendation G.703: "Physical/electrical characteristics of hierarchical digital
interfaces'.

[4] ITU-T Recommendation G.704: " Synchronous frame structures used at 1 544, 6 312, 2 048,

8 488 and 44 736 kbit/s hierarchical levels'.

[5] ITU-T Recommendation G.706: "Frame alignment and cyclic redundancy check (CRC)
procedures relating to basic frame structures defined in Recommendation G.704".

[6] ITU-T Recommendation G.742 (1988): " Second order digital multiplex equipment operating at
8 448 kbit/s and using positive justification".

[7] ITU-T Recommendation G.751 (1988): "Digital multiplex equipments operating at the third order
bit rate of 34 368 kbit/s and the fourth order bit rate of 139 264 kbit/s and using positive
justification”.

[8] ITU-T Recommendation G.823: "The control of jitter and wander within digital networks which

are based on the 2 048 kbit/s hierarchy".

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

[10] ETSI ETS 300 337: "Transmission and Multiplexing (TM); Generic frame structures for the
transport of various signals (including Asynchronous Transfer Mode (ATM) cellsand
Synchronous Digital Hierarchy (SDH) elements) at the ITU-T Recommendation G.702
hierarchical rates of 2 048 kbit/s, 34 368 kbit/s and 139 264 kbit/s".

[11] 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”.

[12] ETSI EN 300 417-6-1: "Transmission and Multiplexing (TM); Generic requirements of transport
functionality of equipment; Part 6-1: Synchronization layer functions".
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[13] ETSI EN 301 163: "Transmission and Multiplexing (TM); Generic requirements of Asynchronous
Transfer Mode (ATM) transport functionality within equipment”.

[14] ETSI EN 300 166: "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'.

[15] ITU-T Recommendation Q.522: "Digital exchange connections, signalling and ancillary
functions”.
[16] ITU-T Recommendation G.711: "Pulse code modulation (PCM) of voice frequencies'.
3 Definitions, abbreviations and symbols

3.1 Definitions

The functional definitions are described in the EN 300 417-1-1[9].

3.2 Abbreviations

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

A Adaptation function

AcTI Accepted Trace Identifier

Al Adapted Information

AlS Alarm Indication Signal

AP Access Point

ATM Asynchronous Transfer Mode

Avp ATM VP layer

BIP Bit Interleaved Parity

C Connection function

CH CHannel

Cl Characteristic Information

CK ClocK

CM Connection Matrix

Co Connection

CP Connection Point

D Data

DCC Data Communications Channel

DEC DECrement

DEG DEGraded

DEGTHR DEGraded THReshold

DL Data Link

E12 Electrical interface signal 2 048 kbit/s
E31 Electrical interface signal 34 368 kbit/s
E4 Electrical interface signal 139 264 kbit/s
EBC Errored Block Count

EDC Error Detection Code

EDCV Error Detection Code Violation

EMF Equipment Management Function

EQ EQuipment

Ex ITU-T Recommendation G.703 [3] type Electrical signal, bit rate order x
ExTI Expected Trace |dentifier

FB Far-end Block

FAS Frame Alignment Signal

FASE Frame Alignment Signal Error

FO Frame Offset information

FS Frame Start signal

HO Higher Order

ETSI



ID
IF
INC
IS
ISDN
LC
LO
LOF
LOM
LOP
LT
MFP
MI
MON
N_B
NC
NCI
NE
NU
OOF
oS
oS
osc

POs
P11x
P12s

P12x
P22e
P22x
P3le
P31s

P31x
P32x
P4e
P4s

PAx
PDH
PEC
PLM
POH
PRC
PS
PU
RDI
REI
RI
RNCI
RS
RS1
RxTI

SES

SNC

SOH
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IDentifier

In Frame state

INCrement

Intermediate System

Integrated Services Digital Network

Link Connection

Lower Order

Loss Of Frame

Loss Of Multiframe

Loss Of Pointer

Line Termination

MultiFrame Present

Management I nformation

MONitored

Near-end Block

Network Connection

No CRC-4 Multiframe Indication

Network Element

National Use (bits, bytes)

Out Of Frame state

Operations System

Optical Section

OSCillator

Protection

64 kbit/s layer (transparent)

1 544 kbit/s layer (transparent)

2 048 kbit/s PDH path layer with synchronous 125 ps frame structure as specified in
EN 300 167 [2]

2 048 kbit/s layer (transparent)

8 448 kbit/s PDH path layer with 4 plesiochronous 2 048 kbit/s
8 448 Kkbit/s layer (transparent)

34 368 khit/s PDH path layer with 4 plesiochronous 8 448 kbit/s
34 368 khit/s PDH path layer with synchronous 125 ps frame structure as specified in
ETS 300 337 [10]

34 368 kbit/s layer (transparent)

44 736 kbit/s layer (transparent)

139 264 kbit/s PDH path layer with 4 plesiochronous 34 368 kbit/s
139 264 kbit/s PDH path layer with synchronous 125 s frame structure as specified in
ETS 300 337[10]

139 264 kbit/s layer (transparent)

Plesiochronous Digital Hierarchy

PDH Equipment Clock

PayL oad Mismatch

Path OverHead

Primary Reference Clock

Protection Switching

PDH Unit

Remote Defect Indicator

Remote Error Indicator

Remote Information

Remote No CRC-4 Multiframe Indication
Regenerator Section

STM-1 Regenerator Section

Received Trace identifier

synchronization distribution layer, Signal Degrade
Severely Errored Second

Signal Fail

Sink

Sub-Network Connection

Source

Section OverHead
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TD

TF

TI

TIM
™
TP
TPmode
TR

TS
TSD
TSF
TT
TTI
TU
TUG
TXTI
UNEQ
VC
VP

W

3.3
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Server Signal Fall
Synchronization Status Message
Transmit Degrade
Transmit Fail

Timing Information

Trace Identifier Mismatch
Transmission_Medium
Timing Point

Termination Point mode
Threshold Report

Time Slot

Trail Signal Degrade
Trail Signal Fall

Trail Termination function
Trail Trace Identifier
Tributary Unit

Tributary Unit Group
Transmitted Trace Identifier
Unequipped

Virtual Container

Virtual Path

Working

ETSI EN 300 417-5-1 V1.2.1 (2001-10)

Symbols and Diagrammatic Conventions

The symbols and diagrammatic conventions are described in the EN 300 417-1-1 [9].

4 P4e path layer functions
P31s_CI P3le_CI P31x_CI
L LT
ND4e/P31§ \P4e/P31g< \P4e/P31y& Pdel
é _ _RLRDI
P4e_CI
P4e layer CP

\P4e_PEQ

P31x_Cl

4e/P31

P31e_Cl P31s_Cl

M#4 M#4
#

[ #1 | 1
‘P4e/P3lg” \P4elP31s”

P4e_CI

P4e_CI

Figure 1: P4e path layer atomic functions

The Characteristic Information (CI) at this point is 139 264 kbit/s bit structured signal as specified in
ITU-T Recommendation G.751 [ 7] with co-directional bit timing and the frame start information FS. The Cl is
structured to form a 2 928 bit long frame with 16 bit frame overhead containing 12 bit FAS, one bit RDI and a three bit

user Cl.

NOTE 1. The bitsfor National Use (NU) in row 4, columns 2 to 4 of figure 2 are reserved for operator specific

P4elayer AP

usage. Their processing is not within the province of the present document.

The Al at this point is a multiplexed signal containing four (728/2 928) x 139 264 kbit/s (see note 2) tributary signals
(PU31) and (3/2 928) x 139 264 kbit/s (see note 3) user CI (NU) with co-directional bit timing and frame start

information.
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NOTE 2: This equations equals a bitrate of 34 625,748 633 879 8 kbhit/s.

NOTE 3: Thisequations equals a bitrate of 142,688 524 590 164 kbit/s.

The signal transported by a PU31 will be determined by the client layer application. Typical signalsinclude:

ETSI EN 300 417-5-1 V1.2.1 (2001-10)

- a34 368 kbit/s signal P31x_CI without an assumed structure and justification overhead bits;

- a34 368 khit/ssignal P31e CI with aframe structure as specified in ITU-T Recommendation G.751 [7] and
justification overhead hits;

- a34 368 kbit/ssignal P31s_Cl with aframe structure as specified in ETS 300 337 [10] and justification overhead

bits.

Figure 1 shows that more than one adaptation function exists in this P4e layer that can be connected to one P4e access
point. For the case of the adaptation source functions, only one of these adaptation source functionsis allowed to be
activated. For this activated source, access to the access point 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. cLOF) to be detected and reported. To prevent this an adaptation sink function can be deactivated.

NOTE 4: 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, one out of the set of functions will be active.

1 2 3 4
1 FAS | FAS | FAS | FAS
2 FAS | FAS | FAS | FAS
3 FAS | FAS | FAS | FAS
4 RDI | NU | NU | NU
5
P4e payload
(728 x 4 bit)
732

1 2 3 4
NU | NU | NU
| | | |
| | | |
| | | |
| | | |
PU31|PU31 PU31| PU31
1

Figure 2: P4e_CI_D (left) and P4e_Al_D (right) signals
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364
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485
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497

607
608
609
610

728
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P31: 34 368 kbit/s data bit

C:

J:

justification control bit
justification opportunity bit

Figure 3: PU31 #i (i=1,2,3,4) of P4e_Al_D

4.1 P4e connection functions

For further study.
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4.2 P4e trail termination functions

4.2.1 P4e trail termination source P4e TT_So

ETSI EN 300 417-5-1 V1.2.1 (2001-10)

Symbol:
P4e Al
P4e_RI_RDI
P4e_CI
Figure 4: P4e_TT_So symbol
I nterfaces:
Table 1. P4e_TT_So input and output signhals
Input(s) Output(s)
P4e Al_D P4e CI D
P4e Al _CK P4e CI_CK
P4e Al_FS P4e CI_FS
P4e Rl _RDI
Processes:

This function adds the RDI information bit (see figure 2) and the frame alignment signal into the frame overhead. The
frame overhead is defined as the first 16 bits of this frame as specified in ITU-T Recommendation G.751 [7],

clause 1.5.2.

RDI: This hit represents the defect status of the associated P4e TT_Sk. The RDI indication shall be set to "1" on
activation of P4e_RI_RDI within 900 ps, determined by the associated P4e TT_Sk function, and set to "0" within

900 psonthe P4e RI_RDI removal.

Frame Alignment Signal (FAS): The function shall insert the 139 264 kbit/s frame alignment signal (111110100000)

into the frame overhead.

Defects: none.
Consequent actions: none.
Defect correlations: none.
Perfor mance monitoring: none.
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4.2.2 P4e trail termination sink P4e_TT_Sk

Symbol:
P4e_Al
P4e TT_Sk MI P4e_RI_RDI
P4e_CI
Figure 5. P4e_TT_Sk symbol
Interfaces:

Table 2: P4e_TT_Sk input and output signals

Input(s)

Qutput(s)

P4e_CI_D

P4e_Cl_CK

P4e CI_FS

P4e Cl_SSF
P4e_TT_Sk _MI_TPmode

P4e_TT_Sk_MI_SSF_Reported

P4e_TT_Sk_MI_RDI_Reported
P4e_TT_Sk_MI_1second

P4e Al D
P4e_Al_CK

P4e_Al_FS
P4e_Al_TSF
P4e_RI_RDI
P4e_TT_Sk_MI_cRDI
P4e_TT _Sk_MI_cSSF
P4e_TT_Sk_MI_pN_DS

P4e_TT_Sk_MI_pN_EBC
P4e TT Sk _MI_pF DS

Processes.

This function recovers the RDI information bit (see figure 2) of the frame overhead as specified in
ITU-T Recommendation G.751 [7], clause 1.5.2.

FAS: The FAS bits of each received frame are compared to their expected value "111110100000". A difference istaken
as evidence of one or more errors (nNN_B) in the block.

RDI: Theinformation carried in the RDI bit shall be extracted to enable single ended maintenance of a bi-directional
Trail (Path). The RDI (row 4, column 1) provides information as to the status of the remote receiver. A "1" indicates an
RDI state, while a"0" indicates the normal, working state. The application processis described in EN 300 417-1-1[9],
clauses 7.4.11 and 8.2 (RDI).
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Defects:
The function shall detect for dRDI defect according the specification in EN 300 417-1-1[9], clause 8.2.1.
Consequent actions:
aTSF —  CI_SSF;
aRDI —  Cl_SSF.
Defect correlations:
cRDI - dRDI and MON and RDI_Reported,;
CSSF - Cl_SSF and MON and SSF_Reported.
Perfor mance monitoring:
The performance monitoring process shall be performed as specified in EN 300 417-1-1 [9], clauses 8.2.4t0 8.2.7.

NOTE: Whether or not performance monitoring is actually supported by a network element is determined by the
presence of the element management performance monitoring functions.

pN_DS - al SF or dEQ;
pF_DS - dRDI;
pN_EBC - > nN_B.

4.3 P4e adaptation functions

4.3.1 P4e to P31x adaptation source P4e/P31x_A Soli

Symbol:
P31x_Cl
i=1..4
Pae/P31x A So Ml =\ P4e/ 'iD31X  Pae_TI
P4e_Al
Figure 6: P4e/P31x_A_So symbol
Interfaces:

Table 3: P4e/P31x_A_So input and output sighals

Input(s) Output(s)
P31x _CI. D P4e_Al_D
P31x_CI_CK P4e_Al_CK
P4e_TI_CK P4e Al_FS
P4e TI_FS
P4e/P31x A So MI Active
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Processes:

This function maps one plesiochronous, 34 368 kbit/s, P31 information stream into the P4e frame (see figure 2), as
specified in ITU-T Recommendation G.751 [7], clause 1.5.2. It takes P31x_Cl, a bit-stream with a rate of 34 368 kbit/s
+ 20 ppm, present at itsinput and insertsit into the PU31 #i having a capacity of 728 bits and the justification frame as
depicted in figure 3. The function can be activated/deactivated when multiple payload adaptation functions are
connected to the access point.

Frequency justification and bitrate adaptation: The function shall provide for an elastic store (buffer) process. The data
signal shall be written into the buffer under control of the associated input clock. The data signal shall be read out of the
buffer under control of the P4e clock, frame position (P4e_TI), and justification decisions.

The justification decisions determine the phase error introduced by the P4e/P31x_A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the justification control bits C (see figure 3). An
exampleisgivenin EN 300 417-4-1[11], clause A.3.

Each justification decision results in a corresponding positive justification action. Upon a positive justification action,
the reading of 1 data bit shall be cancelled once and no datais written at the justification opportunity bit J.

NOTE: A requirement for maximum introduced phase error generated by the justification processis for further
study.

Buffer size: Thisjustification process shall not introduce any errors when the input clock (P31x_CI_CK) hasa
frequency within the range 34 368 kbit/s £ 20 ppm and ajitter specified by ITU-T Recommendation G.823 [8], and the
P4e clock (P4e_TI_CK) has afrequency and jitter within the range specified in clause 4.5. Any step in frequency of the
input clock within this range shall not cause any errors.

C bits- Justification control generation: The function shall generate the justification control (CCCCC) bits according
the specification in ITU-T Recommendation G.751 [7]. It shall insert the justification control bits in the appropriate
C hit positions.

PU-31 timeslot: The adaptation source function has access to a specific PU-31 of the P4e access point. The PU-31is
defined by the parameter i (i=1 to 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: none.
Defect correlations: none.
Perfor mance monitoring: none.

4.3.2 P4e to P31x Adaptation Sink P4e/P31x_A_SK/i
Symbol:

P31x_ClI
i=1..4

P4e/P31x
-i

P4e/P31x_A_SKk Ml — >

Pde_Al

Figure 7: P4e/P31x_A_Sk symbol
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Interfaces:
Table 4: P4e/P31x_A_Sk input and output signals
Input(s) Output(s)
P4e Al_D P31x_CI_D
P4e_Al_CK P31x_CIl_CK
P4e AI_FS P31x_CI_SSF
P4e Al TSF
P4e/P31x_A_ Sk Ml Active
Processes:

This function recovers one plesiochronous, 34 368 kbit/s, information stream P31 (see figures 2 and 3) from the P4e
frame as specified in ITU-T Recommendation G.751 [7], clause 1.5.2. The function can be activated/deactivated when
multiple payload adaptation functions are connected to the access point.

C bits- Justification control interpretation: The function shall perform justification control interpretation according
ITU-T Recommendation G.751 [7] to recover the 34 368 khit/s signal (P31) from the 139 264 kbit/s (P4e) payload
signal. If the mgjority of the C bitsis"0" the J bit shall be taken as a data bit, otherwise (magjority of C bitsis"1") J bit
shall be taken as ajustification bit and consequently ignored.

Smoothing & jitter limiting process:  The function shall provide for a clock smoothing and elastic store (buffer)
process. The 34 368 kbit/s data signal shall be written into the buffer under control of the associated (gapped) input
clock. The data signal shall be read out of the buffer under control of a smoothed (equally spaced)

34 368 kHz + 20 ppm clock (the rate is determined by the 34 Mbit/s signal at the input of the remote P4e/P31x_A_So,
P4e/P31e A_So, or P4e/P31s A_S0).

Theresidua jitter caused by bit justifications (measured at the 34 368 kbit/s interface) shall be such that the peak-to-
peak jitter at the 34 368 kbit/s output (being atributary) in the absence of input jitter shall not exceed 0,3 Ul when
measured in the frequency range up to 800 kHz.

When measured with an instrument incorporating a bandpass filter having alower cut-off frequency of 10 kHz, a
roll-off of 20 dB/decade and an upper limit of 800 kHz, the peak-to-peak output jitter shall not exceed 0,05 Ul with a
probability of 99,9 % during a measurement period of 10 s.

Jitter transfer characteristic: A 34 368 khbit/s signal, modulated by sinusoidal jitter, applied to an adaptation source and
retrieved from the adaptation sink, shall have ajitter transfer characteristic within the gain/frequency limits givenin
figure 8. The equivalent binary content of the test signal should be 1 000.

dB
7
0.5 20 dB/decade
fo f5 6 7
300 Hz 3 kHz 800 kHz
3le
S L]
o
o
o
N
-19,5

NOTE: The frequency f, shall be less than 20 Hz and as low as possible (e.g. 10 Hz), taking into amount the
limitations of measuring equipment.

Figure 8: Jitter transfer for 34 368 kbit/s signal
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Buffer size: In the presence of jitter as specified in ITU-T Recommendation G.823 [8] and a frequency within the range
34 368 kbit/s + 20 ppm, thisjustification process shall not introduce any errors.

Following a step in frequency of the P31x signal transported by the P4e_Al (for example due to reception of P31x Cl
fromanew P31x_TT_So at the far end or removal of al-ONEs (AlS) signal with a frequency offset) there will be a
maximum recovery time of X seconds after which this process shall not generate any bit errors.

Thevalue of X isfor further study; avalue of 1 second has been proposed.

PU-31 timeslot: The adaptation sink function has access to a specific PU-31 of the P4e access point. The PU-31is
defined by the parameter i (i=1 to 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 the management point.

Defects: none.
Consequent actions:

aAlS < ALTSF

aSSF —  ALTSF

On declaration of aAlS the function shall output an all-ONEs (AlS) signal - complying to the frequency limits for this
signal (abit rate in range 34 368 kbit/s £ 20 ppm) - within 900 us; on clearing of aAlS the function shall output normal
data within 900 ps.

Defects Correlations: none.

Perfor mance monitoring: none.

4.3.3 P4e to P31e adaptation source P4e/P31e_ A Soli

Symbol:
P3le CI
i=1..4
P4e/P31le A So M| —— P4e/ ITSle < Pde_TI
P4e Al
Figure 9: P4e/P31e_A_So symbol
I nterfaces:

Table 5: P4e/P31le_A_So input and output signals

Input(s) Output(s)
P3le CI D P4e Al_D
P3le_Cl_CK P4e_Al_CK
P3le _CI_FS P4e AI_FS
P4e_TI_CK
P4e TI_FS

P4e/P31le A So MI Active
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Processes:

This function maps one plesiochronous, 34 368 kbit/s, P31 information stream into the P4e frame (see figure 2), as
specified in ITU-T Recommendation G.751 [7], clause 1.5.2. It takes P31e Cl, abit-stream with arate of 34 368 kbit/s
+ 20 ppm, present at itsinput and insertsit into the PU31 #i having a capacity of 728 bits and the justification frame as
depicted in figure 3. The function can be activated/deactivated when multiple payload adaptation functions are
connected to the access point.

Frequency justification and bitrate adaptation: The function shall provide for an elastic store (buffer) process. The data
signal shall be written into the buffer under control of the associated input clock. The data signal shall be read out of the
buffer under control of the P4e clock, frame position (P4e_TI), and justification decisions.

The justification decisions determine the phase error introduced by the P4e/P31e A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the justification control bits C (see figure 3). An
exampleisgivenin EN 300 417-4-1[11], clause A.3.

Each justification decision results in a corresponding positive justification action. Upon a positive justification action,
the reading of 1 data bit shall be cancelled once and no datais written at the justification opportunity bit J.

NOTE: A requirement for maximum introduced phase error generated by the justification processis for further
study.

Buffer size: Thisjustification process shall not introduce any errors when the input clock (P31e ClI_CK) has a frequency
within the range 34 368 khit/s + 20 ppm and a jitter specified by ITU-T Recommendation G.823 [8], and the P4e clock
(P4e_T1_CK) has afrequency and jitter within the range specified in clause 4.5. Any step in frequency of the input
clock within this range shall not cause any errors.

C bits- Justification control generation: The function shall generate the justification control (CCCCC) bits according
the specification in ITU-T Recommendation G.751 [7]. It shall insert the justification control bits in the appropriate
C hit positions.

PU-31 timeslot: The adaptation source function has access to a specific PU-31 of the P4e access point. The PU-31is
defined by the parameter i (i=1 to 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: none.
Defect correlations: none.
Perfor mance monitoring: none.

4.3.4 P4e to P31e adaptation sink P4e/P31e_A Sk/i
Symbol:

P31e Cl
i=1..4

P4e/P31le
-i

P4e/P31le A Sk Ml<— >

Pde_Al

Figure 10: P4e/P31e_A_Sk symbol
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Interfaces:
Table 6: P4e/P31e_A_Sk input and output signals
Input(s) Output(s)
P4e Al_D P3le CI_ D
P4e_Al_CK P3le _Cl_CK
P4e AI_FS P3le _CI_FS
P4e Al TSF P3le Cl_SSF
P4e/P31e_A_Sk_MI_Active P4e/P31e_A_Sk_MI_cLOF
P4e/P31e_A Sk_MI_AIS_ Reported P4e/P31le A Sk MI cAlS
Processes:

This function recovers one plesiochronous, 34 368 kbit/s, information stream P31 (see figures 2 and 3) from the P4e
frame as specified in ITU-T Recommendation G.751 [7], clause 1.5.2. Further it recovers the frame start information for
the P31 tributary signal. The function can be activated/deactivated when multiple payload adaptation functions are
connected to the access point.

C bits- Justification control interpretation: The function shall perform justification control interpretation according
ITU-T Recommendation G.751 [7] to recover the 34 368 khit/s signal (P31) from the 139 264 kbit/s (P4e) payload
signal. If the majority of the C bitsis"0" the J bit shall be taken as a data bit, otherwise (magjority of C bitsis"1") Jbit
shall be taken as ajustification bit and consequently ignored.

Smoothing & jitter limiting process:  The function shall provide for a clock smoothing and elastic store (buffer)
process. The 34 368 kbit/s data signal shall be written into the buffer under control of the associated (gapped) input
clock. The data signal shall be read out of the buffer under control of a smoothed (equally spaced) 34 368 kHz =
20 ppm clock (the rate is determined by the 34 Mbit/s signal at the input of the remote P4e/P31le A_So).

Theresidua jitter caused by bit justificationsis for further study.

Buffer size: In the presence of jitter as specified in ITU-T Recommendation G.823 [8] and a frequency within the range
34 368 kbit/s + 20 ppm, thisjustification process shall not introduce any errors.

Following a step in frequency of the P31e signal transported by the P4e_Al (for example due to reception of P31e Cl
fromanew P31e TT_So at the far end or removal of all-ONEs (AIS) signal with afrequency offset) there will be a
maximum recovery time of X seconds after which this process shall not generate any bit errors.

The value of X isfor further study; avalue of 1 second has been proposed.

PU-31 timeslot: The adaptation sink function has access to a specific PU-31 of the P4e access point. The PU-31is
defined by the parameter i (i=1t0 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 the management point.

Frame alignment: The function shall perform the frame alignment of the 34 368 kbit/s signal to recover the frame start
signal FS. Loss of frame alignment shall be assumed to have taken place when four consecutive frame alignment signals
have been incorrectly received in their predicted positions.

When frame alignment is assumed to be lost, the frame alignment device shall decide that such alignment has
effectively been recovered when it detects the presence of three consecutive frame alignment signals.

The frame alignment device having detected the appearance of a single correct frame alignment signal, shall begin a
new search for the frame alignment signal when it detects the absence of the frame alignment signal in one of the two
following frames.

Defects:

The function shall detect aloss of frame defect (dLOF) when four consecutive frame alignment signals have been
incorrectly received in their predicted positions. When frame alignment is lost, the dLOF defect shall be cleared when
three consecutive frame alignment signals are detected.
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The function shall detect an AlS defect (dAIS) according the specification in clause 8.2.1.7 in EN 300 417-1-1[9], with
X=4,Y=1536,Z=5.
Consequent actions:
aAlS - dAIS or dLOF;
aSSF - dAlS or dLOF.

On declaration of aAlS the function shall output an all-ONEs (AlS) signal - complying to the frequency limits for this
signal (abit rate in range 34 368 kbit/s £ 20 ppm) - within 900 us; on clearing of aAlS the function shall output normal
data within 900 ps.

Defect correlations:

cAlIS - dAlSand (not Al_TSF) and AIS_Reported
CLOF - dLOF and not dAIS.
Perfor mance monitoring: none.

4.3.5 P4e to P31s adaptation source P4e/P31s_A Soli

Symbol:
P31s_Cl
i=1..4
Pae/P31s A So M=\ P4el Ii33ls e P4e Tl
P4e_Al
Figure 11: P4e/P31s_A_So symbol
I nterfaces:
Table 7: P4e/P31s_A_So input and output sighals
Input(s) Output(s)
P31s_CI_D P4e Al_D
P31s_Cl_CK P4e_Al_CK
P4e_TI_CK P4e_Al_FS
P4e TI_FS
P4e/P31s A So MI Active
Processes:

This function maps one synchronous, 34 368 kbit/s, P31sinformation stream into the P4e frame (see figure 2), as
specified in ITU-T Recommendation G.751 [7], clause 1.5.2. It takes P31s _Cl, abit-stream with a rate of 34 368 kbit/s
* 4,6 ppm (see note 1), present at itsinput and insertsit into the PU31 # having a capacity of 728 bits and the
justification frame as depicted in figure 3. The function can be activated/deactivated when multiple payload adaptation
functions are connected to the access point.

NOTE 1: The 34 368 Mbit/swith a 125 us frame according ETS 300 337 [10] isnominally locked to a PRC.

Frequency justification and bitrate adaptation: The function shall provide for an elastic store (buffer) process. The data
signal shall be written into the buffer under control of the associated input clock. The data signal shall be read out of the
buffer under control of the P4e clock, frame position (P4e_T1), and justification decisions.
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The justification decisions determine the phase error introduced by the P4e/P31s A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the justification control bits C (see figure 3). An
exampleisgivenin EN 300 417-4-1[11], clause A.3.

Each justification decision results in a corresponding positive justification action. Upon a positive justification action,
the reading of 1 data bit shall be cancelled once and no data are written at the justification opportunity bit J.

NOTE 2: A requirement for maximum introduced phase error generated by the justification processis for further
study.

Buffer size: Thisjustification process shall not introduce any errors when the input clock (P31s Cl_CK) has a frequency
within the range 34 368 khit/s + 20 ppm and ajitter specified by ITU-T Recommendation G.823 [8], and the P4e clock
(P4e_TI_CK) has afreguency and jitter within the range specified in clause 4.5. Any step in frequency of the input
clock within this range shall not cause any errors.

C bits- Justification control generation: The function shall generate the justification control (CCCCC) bits according
the specification in ITU-T Recommendation G.751 [7]. It shall insert the justification control bits in the appropriate
C bit positions.

PU-31 timesdlot: The adaptation source function has access to a specific PU-31 of the P4e access point. The PU-31 is
defined by the parameter i (i=1 to 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: none.
Defect correlations: none.
Perfor mance monitoring: none.
4.3.6 P4e to P31s adaptation sink P4e/P31s_A Sk/i
Symbol:
P31s_Cl
i=1..4
P4e/P31s_A_Sk Ml<— = P4e/_ '?315
Pde_ Al
Figure 12: P4e/P31s_A_ Sk symbol
Interfaces:

Table 8: P4e/P31s_A_Sk input and output signals

Input(s) Output(s)
P4e_Al_D P31s_CI_D
P4e_Al_CK P31s_Cl_CK
P4e AI_FS P31s_CI_FS
P4e_AI_TSF P31s_CI_SSF
P4e/P31s_A_Sk_MI_Active P4e/P31s_A_Sk_MI_cLOF
P4e/P31s A Sk MI_AIS Reported P4e/P31s A Sk MI cAIS
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Processes:

This function recovers one plesiochronous, 34 368 kbit/s, information stream P31 (see figures 2 and 3) from the P4e
frame as specified in ITU-T Recommendation G.751 [7], clause 1.5.2. Further it recovers the frame start information for
the P31 tributary signal. The function can be activated/deactivated when multiple payload adaptation functions are
connected to the access point. It supplies the recovered timing signal to the synchronization distribution layer.

C bits- Justification control interpretation: The function shall perform justification control interpretation according
ITU-T Recommendation G.751 [7] to recover the 34 368 khit/s signal (P31) from the 139 264 kbit/s (P4e) payload
signal. If the majority of the C bitsis"0" the J bit shall be taken as a data bit, otherwise (magjority of C bitsis"1") Jbit
shall be taken as ajustification bit and consequently ignored.

Smoothing & jitter limiting process:  The function shall provide for a clock smoothing and elastic store (buffer)
process. The 34 368 kbit/s data signal shall be written into the buffer under control of the associated (gapped) input
clock. The data signal shall be read out of the buffer under control of a smoothed (equally spaced) 34 368 kHz
20 ppm clock (the rate is determined by the 34 Mbit/s signal at the input of the remote P4e/P31s A So).

NOTE 1: The P31ssignal isnominally locked to a PRC. Under fault conditions however, the P31ssignal is
replaced by an all-ONEs (AIS) signal with 20 ppm frequency tolerance.

Theresidua jitter caused by bit justificationsis for further study.

Buffer size: In the presence of jitter as specified ITU-T Recommendation G.823 [8] and a frequency within the range
34 368 kbit/s + 20 ppm, this justification process shall not introduce any errors.

Following a step in frequency of the P31s signal transported by the P4e Al (for example due to reception of P31s Cl
fromanew P31s TT_So at the far end or removal of all-ONEs (AlS) signal with a frequency offset) there will be a
maximum recovery time of X seconds after which this process shall not generate any bit errors.

Thevalue of X isfor further study; avalue of 1 second has been proposed.

PU-31 timeslot: The adaptation sink function has access to a specific PU-31 of the P4e access point. The PU-31is
defined by the parameter i (i=1to 4).

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

Frame alignment: The function shall perform the frame alignment of the 34 368 kbit/s signal to recover the frame start
information FS. The frame alignment shall be found by searching for the A1, A2 bytes contained in the 34 Mbit/s
signal. The frame signal shall be continuously checked with the presumed frame start position for the alignment. Frame
alignment is deemed to have been lost when either:

- four consecutive FAS are detected in error (i.e. = 1 error in each FAS);

- 986 or more frames with one or more BIP8 violations (=986 BIPV) are detected in ablock of 1 000 frames
(125 ms).

Frame alignment is deemed to have been recovered when three consecutive non-errored FAS are found.
Should aresearch for frame alignment be initiated either due to:
- afortuitous FAS position being found once and not being found a second time in its expected position;
- exceeding the threshold which indicates false alignment.

Then the new search for frame alignment should start 1 bit displaced forward from the position of the last indication of
frame alignment.

NOTE 2: The aboveisrequired in order to avoid repeated alignment on to a simulation of the framing location.
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FASE or
>986 BIPV

FASE

FASc

FAS1: correct FAS found
FASc: correct consecutive FAS found
FASE: errored FAS

BIPV: BIP Violations

Figure 13: Frame alignment state diagram

Defects:

If the frame alignment state machine isin (one of) the OOF state(s), a 34 Mbit/s Loss Of Frame defect (dLOF) shall be
detected. The dLOF defect shall be cleared when the frame alignment state machine isin (one of) the I F state(s).

The dAIS defect shall be detected as defined in EN 300 417-1-1 [9], clause 8.2.1.7 for 34 Mbit/s, with X =7, Y = 4296,
Z=8.
Consequent actions:

aAlS - dAlISor dLOF;

aSSF - dAlS or dLOF.

On declaration of aAlS the function shall output an all-ONEs (AlS) signal - complying to the frequency limits for this
signal (abit rate in range 34 368 kbit/s + 20 ppm) - within 250 us; on clearing of aAl S the function shall output normal
data within 250 ps.

Defect correlations:

CAIS - dAIS and (not Al_TSF) and AIS_Reported,;
cLOF - dLOF and (not dAIS).
Perfor mance monitoring: none.
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P4e layer non-intrusive monitoring function P4em_TT_Sk

Pdem_TT_Sk_MI

Figure 14: P4em_TT_Sk symbol

Pde AI_TSF

Table 9: P4em_TT_Sk input and output sighals

Input(s)

Output(s)

P4e_CI_D

P4e_CI_CK

P4e_CI_FS

P4e_CI_SSF
P4em_TT_Sk_MI_TPmode
P4em_TT_Sk_MI_SSF_Reported
P4em_TT_Sk_MI_RDI_Reported
P4em_TT_Sk MI_1second

P4e Al_TSF
P4em_TT_Sk_MI_cRDI
P4em_TT_Sk_MI_cSSF
P4em_TT_Sk_MI_pN_DS
P4em_TT_Sk_MI_pN_EBC
P4em_TT_Sk_MI_pF_DS

This function recovers the RDI information bit (see figure 2) of the frame overhead as specified in
ITU-T Recommendation G.751 [7], clause 1.5.2.

RDI: Theinformation carried in the RDI bit shall be extracted to enable single ended maintenance of a bi-directional
Trail (Path). The RDI (row 4, column 1) provides information as to the status of the remote receiver. A "1" indicates a
Remote Defect Indication state, while a"0" indicates the normal, working state. The application process is described in
EN 300 417-1-1[9], clauses 7.4.11 and 8.2 (RDI).

Defects:

The function shall detect for dRDI defect according the specification in EN 300 417-1-1[9], clause 8.2.1.

Consequent actions:

alr Sk

—  CI_SSF
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Defect correlations:
cRDI - dRDI and MON and RDI_Reported
CSSF - Cl_SSF and MON and SSF_Reported
Perfor mance monitoring:

The performance monitoring process shall be performed as specified in EN 300 417-1-1[9], clauses 8.2.4 10 8.2.7 (see
note).

NOTE: Whether or not performance monitoring is actually supported by a network element is determined by the
presence of the element management performance monitoring functions.

A near-end block iserrored (NN_B) if one or more FAS bits are errored.

pN_DS - al SF or dEQ
pF_DS - dRDI
pN_EBC - >nN_B

4.5 P4e PDH equipment clock adaptation source P4e PEC
Symbol:

P4e PEC

J

P4e_TI

Figure 15: P4e_PEC_A_So symbol

I nterfaces:
Table 10: P4e_PEC_A_So input and output signals
Input(s) Output(s)
P4e Tl _CK
P4e Tl FS
Processes:

This function performs the 140 Mbit/s clock and frame start signal generation to time the adaptation source functionsin
thislayer.

Clock generation: The function shall generate the clock (bit) reference signal P4e_T1_CK for the Pde signal. The
P4e Tl_CK hit rate shall bein range of 139 264 kbit/s + 15 ppm.

Jitter limiter: The function shall generate the clock signal such that the peak-to-peak jitter at the 139 264 kbit/s output
shall not exceed 0,05 Ul when it is measured within the frequency range from 200 Hz to 3 500 kHz.

Frame Start signal generation: The function shall generate the frame start reference signal P4e _Tl_FSfor the Pde
signal. The P4e_TI_FSsignal shall be active once per 2 928 hits.

Defects: none.
Consequent actions: none.
Defect correlations: none.
Perfor mance monitoring: none.
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5 P31e path layer functions
P22e_ClI P22x_Cl P22x_Cl P22e_Cl

ge g EF M M

W31(3W/P22F%l< W31(3W/P22?l< P3le Tl \E3le‘/P22§ \E3le‘/P2§é

P3le Cl P3le CI P3le Cl

Figure 16: P31e path layer atomic functions

P3lelayer CP.

The Cl at this point is 34 368 khit/s bit structured signal as specified in ITU-T Recommendation G.751 [7] with
co-directional bit timing and the frame start information FS. The ClI is structured to form a 1 536 bit long frame with
12 bit frame overhead containing 10 bit FAS, one bit RDI and one bit user Cl.

NOTE 1: The bit for National Use (NU) in row 3, column 4 of figure 17 are reserved for operator specific usage.
Their processing is not within the province of the present document.

P3lelayer AP.

The Al at this point isa multiplexed signal containing four (381/1 536) x 34 368 khit/s (see note 2) tributary signals
(PU22) and 22 375 bit/s User Characteristic Information (NU) with co-directional bit timing and frame start
information.

NOTE 2: Thisequation equals a bitrate of 8 524,875 khit/s.
The signal transported by an PU22 will be determined by the client layer application. Typica signasinclude:
- a8448 khit/s signal P22x_ClI without an assumed structure and justification overhead bits;

- a8448kbit/ssignal P22e_CI with aframe structure according I TU-T Recommendation G.742 [6] and
justification overhead bits.

Figure 16 shows that more than one adaptation function exists in this P31e layer that can be connected to one P31e
access point. For the case of the adaptation source functions, only one of these adaptation source functionsis alowed to
be activated. For this activated source, access to the access point 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. cLOF) to be detected and reported. To prevent this an adaptation sink function can be deactivated.

NOTE 3: 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, one out of the set of functions will be active.
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1 FAS | FAS | FAS | FAS
2 FAS | FAS | FAS | FAS
3 FAS | FAS | RDI | NU
4
P31e payload
(381 x 4 bit)
384

ETSI EN 300 417-5-1 V1.2.1 (2001-10)

Figure 17: P31le_CI_D (left) and P31e_AI_D (right) signals

P22
2 P22

|

|

|

|

94 C
95 P22
96 P22

|

|

|

|

190 c
191 P22
192 P22

|

|

|

286 C
287 J
288 P22
289 P22

|

|

381 1

P22: 8 448 kbit/s data bit
C: justification control bit
J: justification opportunity bit

Figure 18: PU22 #i (i=1,2,3,4) of P31e_Al D

5.1 P31e connection functions

For further study.
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5.2 P31e trail termination functions
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5.2.1 P31e trail termination source P31e TT So

Symbol:
P3le_ Al
P3le_RI_RDI
P3le ClI
Figure 19: P31le_TT_So symbol
Interfaces:
Table 11: P31e_TT_So input and output sighals
Input(s) Output(s)
P3le AI_D P3le CI_ D
P3le Al _CK P3le Cl_CK
P3le Al_FS P3le CI_FS
P3le RI RDI
Processes:

This function adds the RDI information bit (see figure 17) and the frame alignment signal into the frame overhead. The
frame overhead is defined asthe first 12 bits of this frame according the ITU-T Recommendation G.751 [7],

clause 1.4.2.

RDI: This hit represents the defect status of the associated P31e TT_Sk. The RDI indication shall be set to "1" on
activation of P31e_RI_RDI within 800 s, determined by the associated P31e TT_Sk function, and set to "0" within

800 psonthe P31e RI_RDI removal.

Frame Alignment Signal (FAS): The function shall insert the 34 368 kbit/s frame alignment signal (1111010000) into

the frame overhead.

Defects: none.
Consequent actions: none.
Defect correlations: none.
Perfor mance monitoring: none.
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5.2.2 P31e trail termination sink P31e TT Sk
Symbol:
P3le_ Al
P31le_TT_Sk MI P31le_RI_RDI
P3le_ClI
Figure 20: P31le_TT_Sk symbol
Interfaces:
Table 12: P31e_TT_Sk input and output signals
Input(s) Output(s)
P3le CI D P3le AI_D
P31le_Cl_CK P3le Al_CK
P3le CI_FS P3le Al_FS
P3le Cl_SSF P3le AI_TSF
P3le TT_Sk_MI_TPmode P3le RI_RDI
P31le_TT_Sk MI_SSF_Reported P3le_TT_Sk_MI_cRDI
P31le_TT_Sk_MI_RDI_Reported P3le TT_Sk_MI_cSSF
P31le_TT_Sk_MI_1second P31le_TT_Sk_M)_pN_DS
P3le_TT_Sk M) pN_EBC
P3le TT Sk M) pF DS
Processes:

This function recovers the RDI information bit (see figure 17) of the frame overhead as specified in
ITU-T Recommendation G.751 [7], clause 1.4.2.

FAS: The FAS bits of each received frame are compared to their expected value "1111010000". A difference istaken as
evidence of one or more errors (nNN_B) in the block.

RDI: Theinformation carried in the RDI hit shall be extracted to enable single ended maintenance of a bi-directional
Trail (Path). The RDI (row 3, column 3) provides information as to the status of the remote receiver. A "1" indicates a
Remote Defect Indication state, while a"0" indicates the normal, working state. The application processis described in
EN 300 417-1-1[9], clauses 7.4.11 and 8.2 (RDI).

Defects:
The function shall detect for dRDI defect according the specification in EN 300 417-1-1 [9], clause 8.2.1.
Consequent actions:
aTSF —  CI_SSF
aRDI ~  CI_SSsF
Defect correlations:
cRDI - dRDI and MON and RDI_Reported

CSSF - Cl_SSF and MON 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[9], clauses 8.2.4 t0 8.2.7 (see
note).

NOTE: Whether or not performance monitoring is actually supported by a network element is determined by the
presence of the element management performance monitoring functions.

pN_DS - arSF or dEQ
pF_DS ~ dRrDI
pN_EBC ~ ZnN_B

5.3 P31e adaptation functions
5.3.1 P31le to P22x adaptation source P31e/P22x_A Soli
Symbol:

P22x_Cl

i=1..4

P31e/P22x
-i

i

P3le Al

P31e/P22x_A SO Ml ——>) < P3le_Tl

Figure 21: P31e/P22x_A_So symbol

I nterfaces:
Table 13: P31e/P22x_A_So input and output signals
Input(s) Output(s)
P22x_CI_D P3le Al D
P22x_Cl_CK P3le Al _CK
P3le TI_CK P3le Al_FS
P3le TI_FS
P31e/P22x_A_So_MI_Active
Processes:

This function maps one plesiochronous, 8 448 kbit/s, P22 information stream into the P31e frame (see figure 17), as
specified in ITU-T Recommendation G.751 [7], clause 1.4.2. It takes P22x_Cl, a bit-stream with arate of 8 448 kbit/s +
30 ppm, present at itsinput and insertsit into the PU22 #i having a capacity of 381 bits and the justification frame as
depicted in figure 18. The function can be activated/deactivated when multiple payl oad adaptation functions are
connected to the access point.

Frequency justification and bitrate adaptation: The function shall provide for an elastic store (buffer) process. The data
signal shall be written into the buffer under control of the associated input clock. The data signal shall be read out of the
buffer under control of the P31e clock, frame position (P31e_TI), and justification decisions.

The justification decisions determine the phase error introduced by the P31e/P22x_A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the justification control bits C (see figure 18). An
exampleisgivenin EN 300 417-4-1 [11], clause A.3.
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Each justification decision results in a corresponding positive justification action. Upon a positive justification action,
the reading of 1 data bit shall be cancelled once and no data are written at the justification opportunity bit J.

NOTE: A requirement for maximum introduced phase error generated by the justification processis for further
study.

Buffer size: Thisjustification process shall not introduce any errors when the input clock (P22x_Cl_CK) hasa
frequency within the range 8 448 kbit/s + 30 ppm and ajitter specified by ITU-T Recommendation G.823 [8], and the
P31e clock (P31le TI_CK) has afrequency and jitter within the range specified in clause 5.5. Any step in frequency of
the input clock within this range shall not cause any errors.

C bits- Justification control generation: The function shall generate the justification control (CCC) bits according the
specification in ITU-T Recommendation G.751 [7]. It shall insert the justification control bitsin the appropriate C bit
positions.

PU-22 timeslot: The adaptation source function has access to a specific PU-22 of the P31e access point. The PU-22 is
defined by the parameter i (i=1to 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: none.
Defect correlations: none.
Perfor mance monitoring: none.

5.3.2 P31le to P22x adaptation sink P31e/P22x_A_Sk/i

Symbol:
P22x_Cl
T i=1..4
P31e/P22x_A Sk M| —— P31e/iP22X
P31le Al
Figure 22: P31e/P22x_A_Sk symbol
Interfaces:
Table 14: P31e/P22x_A_Sk input and output signals
Input(s) Output(s)
P31le Al D P22x_CI_D
P31le Al_CK P22x_Cl_CK
P31le Al FS P22x_CI_SSF
P3le Al_TSF
P31e/P22x_A_Sk_MI_Active
Processes:

This function recovers one plesiochronous, 8 448 kbit/s, information stream P22 (see figures 17 and 18) from the P31e
frame as specified in ITU-T Recommendation G.751 [7], clause 1.4.2. The function can be activated/deactivated when
multiple payload adaptation functions are connected to the access point.
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C bits- Justification control interpretation: The function shall perform justification control interpretation according
ITU-T Recommendation G.751 [7] to recover the 8 448 kbit/s signal (P22) from the 34 368 kbit/s (P31e) payload
signal. If the mgjority of the C bitsis"0" the J bit shall be taken as a data bit, otherwise (magjority of C bitsis"1") Jbit
shall be taken as ajustification bit and consequently ignored.

Smoothing process. The function shall provide for a clock smoothing and elastic store (buffer) process. The

8 448 kbit/s data signal shall be written into the store under control of the associated (gapped) input clock. The data
signal shall be read out of the store under control of a smoothed (equally spaced) 8 448 kHz + 30 ppm clock (therateis
determined by the 8 Mbit/s signa at the input of the remote P31e/P22x_A_Sk, or P31e/P22e A_S0).

Theresidual jitter caused by bit justifications (measured at the 8 448 kbit/s interface) shall such that the peak-to-peak
jitter at the 8 448 kbit/s output (being atributary) in the absence of input jitter shall not exceed 0,25 Ul when measured
in the frequency range up to 400 kHz.

When measured with an instrument incorporating a bandpass filter having alower cut-off frequency of 3 kHz, aroll-off
of 20 dB/decade and an upper limit of 400 kHz, the peak-to-peak output jitter shall not exceed 0,05 Ul with a
probability of 99,9 % during a measurement period of 10 s.

Jitter transfer characteristic: A 8 448 kbit/s signal, modulated by sinusoidal jitter, applied to an adaptation source and
retrieved from the adaptation sink, shall have ajitter transfer characteristic within the gain/frequency limits given in
figure 23. The equivalent binary content of the test signal should be 1 000.

dB
v
0.5 20 dB/decade
fo f5 f6 f7
100 Hz 1 kHz 400 kHz

El=
) Law]

(@]

L]

o

N
-19,5

NOTE:  The frequency f, shall be less than 20 Hz and as low as possible (e.g. 10 Hz), taking into account the
limitations of measuring equipment.

Figure 23: Jitter transfer for 8 448 kbit/s signal

Buffer size: In the presence of jitter as specified in ITU-T Recommendation G.823 [8] and a frequency within the range
8 448 kbit/s £ 30 ppm, thisjustification process shall not introduce any errors.

Following a step in frequency of the P22x signal transported by the P31e Al (for example due to reception of P22x ClI
fromanew P22x_TT_So at the far end or removal of all-ONEs (AlS) signal with a frequency offset) there will be a
maximum recovery time of X seconds after which this process shall not generate any bit errors.

The value of X isfor further study; avalue of 1 second has been proposed.

PU-22 timesdlot: The adaptation sink function has access to a specific PU-22 of the P31e access point. The PU-22 is
defined by the parameter i (i=1to 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 the management point.

Defects: none.
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Consequent actions:
aAlS - Al_TSF
aSSF - Al_TSF

On declaration of aAlS the function shall output an all-ONEs (AlS) signal - complying to the frequency limits for this
signal (abit rate in range 8 448 kbit/s + 30 ppm) - within 800 us; on clearing of aAlS the function shall output normal
data within 800 ps.

Defects Correélations: none.

Perfor mance monitoring: none.

5.3.3 P31le to P22e adaptation source P31e/P22e A Soli
Symbol:

P22e Cl
i=1..4

P31e/P22e
-i

P3le/P22e A So Mf—— > < P3leTl

P3le Al

Figure 24: P31e/P22e_A_So symbol

I nterfaces:
Table 15: P31e/P22e_A_So input and output signals
Input(s) Output(s)
P22e CI. D P3le Al D
P22e Cl_CK P3le Al _CK
P22e CI_FS P3le Al_FS
P3le_TI_CK
P3le TI_FS
P31e/P22e_A_So_MI_Active
Processes:

This function maps one plesiochronous, 8 448 kbit/s, P22 information stream into the P31e frame (see figure 17), as
specified in ITU-T Recommendation G.751 [7], clause 1.4.2. It takes P22e_Cl, a bit-stream with arate of 8 448 kbit/s +
30 ppm, present at itsinput and insertsit into the PU22 #i having a capacity of 381 bits and the justification frame as
depicted in figure 18. The function can be activated/deactivated when multiple payl oad adaptation functions are
connected to the access point.

Freguency justification and bitrate adaptation: The function shall provide for an elastic store (buffer) process. The data
signal shall be written into the buffer under control of the associated input clock. The datasignal shall be read out of the
buffer under control of the P31e clock, frame position (P31e_TI), and justification decisions.

The justification decisions determine the phase error introduced by the P31e/P22e_A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the justification control bits C (see figure 18). An
exampleisgivenin EN 300 417-4-1[11], clause A.3.

Each justification decision results in a corresponding positive justification action. Upon a positive justification action,
the reading of 1 data bit shall be cancelled once and no data are written at the justification opportunity bit J.
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NOTE: A requirement for maximum introduced phase error generated by the justification processis for further
study.

Buffer size: Thisjustification process shall not introduce any errors when the input clock (P22e_Cl_CK) hasa
frequency within the range 8 448 kbit/s + 30 ppm and ajitter specified by ITU-T Recommendation G.823 [8], and the
P31e clock (P31le_TI_CK) has afrequency and jitter within the range specified in clause 5.5. Any step in frequency of
the input clock within this range shall not cause any errors.

C bits- Justification control generation: The function shall generate the justification control (CCC) bits according the
specification in ITU-T Recommendation G.751 [7]. It shall insert the justification control bitsin the appropriate C bit
positions.

PU-22 timeslot: The adaptation source function has access to a specific PU-22 of the P31e access point. The PU-22 is
defined by the parameter i (i=1t0 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: none.
Defect correlations: none.
Perfor mance monitoring: none.

5.3.4 P31le to P22e adaptation sink P31e/P22e A Ski/i

Symbol:
P22e_ClI
i=1..4
P3le/P22e A Sk MI< = P31e/iP22e
P3le_ Al
Figure 25: P31e/P22e_A_ Sk symbol
I nterfaces:
Table 16: P31e/P22e_A_Sk input and output signals
Input(s) Output(s)
P3le_Al D P22e_CI_D
P3le Al _CK P22e Cl_CK
P3le Al_FS P22e CI_FS
P3le AI_TSF P22e Cl_SSF
P31le/P22e_A_Sk_MI_Active P31le/P22e_A_Sk_MI_cLOF
P31le/P22e A Sk MI_AIS Reported P31le/P22e A_Sk_MI cAlS
Processes:

This function recovers one plesiochronous, 8 448 kbit/s, information stream P22 (see figures 17 and 18) from the P31e
frame as specified in ITU-T Recommendation G.751 [7], clause 1.4.2. Further it recovers the Frame start information
for the P22 tributary signal. The function can be activated/deactivated when multiple payload adaptation functions are
connected to the access point.
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C bits- Justification control interpretation: The function shall perform justification control interpretation according
ITU-T Recommendation G.751 [7] to recover the 8 448 kbit/s signal (P22) from the 34 368 kbit/s (P31e) payload
signal. If the mgjority of the C bitsis"0" the J bit shall be taken as a data bit, otherwise (magjority of C bitsis"1") Jbit
shall be taken as ajustification bit and consequently ignored.

Smoothing & jitter limiting process.  The function shall provide for a clock smoothing and elastic store (buffer)
process. The 8 448 khit/s data signal shall be written into the buffer under control of the associated (gapped) input
clock. The data signal shall be read out of the buffer under control of a smoothed (equally spaced) 8 448 kHz + 30 ppm
clock (therateis determined by the 8 Mbit/s signal at the input of the remote P31e/P22e A_S0).

Theresidua jitter caused by bit justificationsis for further study.

Buffer size: In the presence of jitter as specified in ITU-T Recommendation G.823 [8] and a frequency within the range
8 448 kbit/s £ 30 ppm, thisjustification process shall not introduce any errors.

Following a step in frequency of the P22e signal transported by the P31e_ Al (for example due to reception of P22e CI
fromanew P22e _TT_So at the far end or removal of all-ONEs (AIS) signal with afrequency offset) there will be a
maximum recovery time of X seconds after which this process shall not generate any bit errors.

The value of X isfor further study; avalue of 1 second has been proposed.

PU-22 timedlot: The adaptation sink function has access to a specific PU-22 of the P31e access point. The PU-22 is
defined by the parameter i (i=1t0 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 the management point.

Frame alignment: The function shall perform the frame alignment of the 8 448 kbit/s signal to recover the frame start
signal FS. Loss of frame alignment shall be assumed to have taken place when four consecutive frame alignment signals
have been incorrectly received in their predicted positions.

When frame alignment is assumed to be lost, the frame alignment device shall decide that such alignment has
effectively been recovered when it detects the presence of three consecutive frame alignment signals.

The frame alignment device having detected the appearance of a single correct frame alignment signal, shall begin a
new search for the frame alignment signal when it detects the absence of the frame alignment signal in one of the two
following frames.

Defects:

The function shall detect aloss of frame defect (dLOF) when four consecutive frame alignment signals have been
incorrectly received in their predicted positions. When frame alignment is lost, the dL OF defect shall be cleared when
three consecutive frame alignment signals are detected.

The function shall detect an AlS defect (dAIS) according the specification in clause 8.2.1.7 in EN 300 417-1-1 [9], with
X=4,Y =848,Z=5.

Consequent actions:
aAlS - dAlS or dLOF
asSSsF - dAISor dLOF

On declaration of aAlS the function shall output an all-ONEs (AlS) signal - complying to the frequency limits for this
signal (abit rate in range 8 448 kbit/s + 30 ppm) - within 250 us; on clearing of aAlS the function shall output normal
data within 250 ps.

Defect correlations:

CAIS - dAlISand (not Al_TSF) and AIS_Reported
cLOF - dLOF and not dAIS
Perfor mance monitoring: none.
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P31e layer monitoring functions
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P31e layer non-intrusive monitoring function P31em_TT_Sk

P31lem_TT So_MI

P31e_AI_TSF

N

P3le_Cl

Figure 26: P3lem_TT_Sk symbol

Table 17: P31em_TT_Sk input and output sighals

P31lem_TT_Sk_MI_TPmode
P31lem_TT_Sk_MI_SSF_Reported
P31em_TT_Sk_MI_RDI_Reported
P3lem TT Sk MI lsecond

Input(s) Output(s)
P31le CI D P31le Al _TSF
P3le_CI_CK P31lem_TT_Sk_MI_cRDI
P3le CI_FS P3lem_TT_Sk_MI_cSSF
P3le_CI_SSF P3lem_TT_Sk_MI_pN_DS

P3lem_TT_Sk_MI_pN_EBC
P3lem_TT Sk MI_pF DS

This function recovers the RDI information bit (see figure 17) of the frame overhead as specified in
ITU-T Recommendation G.751 [7], clause 1.4.2.

RDI: Theinformation carried in the RDI bit shall be extracted to enable single ended maintenance of a bi-directional
Trail (Path). The RDI (row 3, column 3) provides information as to the status of the remote receiver. A "1" indicates a
Remote Defect Indication state, while a"0" indicates the normal, working state. The application processis described in
EN 300 417-1-1[9], clauses 7.4.11 and 8.2 (RDI).

Defects:

The function shall detect for dRDI defect according the specification in EN 300 417-1-1 [9], clause 8.2.1.

Consequent actions:

arsr

—~  CI_SSF

Defect correlations:

cRDI

CSSF

- dRDI and MON and RDI_Reported

- Cl_SSF and MON 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[9], clauses 8.2.4 t0 8.2.7 (see
note).

NOTE: Whether or not performance monitoring is actually supported by a network element is determined by the
presence of the element management performance monitoring functions.

A near-end block is errored (nNN_B) if one or more FAS bits are errored.

pN_DS - aTSF or dEQ
pF_DS - dRDI
pN_EBC - ZnN_B

5.5 P31e PDH equipment clock adaptation source P31le PEC
Symbol:

P3le PEC

J

P3le TI

Figure 27: P31e_PEC_A_So symbol

Interfaces:
Table 18: P31le_PEC_A_So input and output sighals
Input(s) Output(s)
P3le_TI_CK
P3le Tl FS
Processes:

This function performs the 34 Mbit/s clock and frame start signal generation to time the adaptation source functionsin
this layer.

Clock generation: The function shall generate the clock (bit) reference signal P31e_TI_CK for the P3lesignal. The
P3le TI_CK bit rate shall bein range of 34 368 kbit/s + 20 ppm.

Jitter limiter: The function shall generate the clock signal such that the peak-to-peak jitter at the 34 368 kbit/s output
shall not exceed 0,05 Ul when it is measured within the frequency range from 100 Hz to 800 kHz.

Frame Start signal generation: The function shall generate the frame start reference signal P31e TI_FSfor the P31e
signal. The P31e Tl _FSsignal shall be active once per 1 536 bits.

Defects: none.
Consequent actions: none.
Defect correlations: none.
Perfor mance monitoring: none.
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6 P22e path layer functions

P12s ClI P12x_ClI P12x_CI P12s_ClI

o Jbge TP 0

#
‘P226/P1 R22e/P12>§<Z/ P22e T Rzzelplz/ PZZe/PlZ%/
! !

P22e Cl P22e CI P22e Cl

Figure 28: P22e atomic functions

P22e layer CP

The ClI at this point is 8 448 kbit/s bit structured signal as specified in ITU-T Recommendation G.742 [6] with
co-directional bit timing and the frame start information FS. The ClI is structured to form a 848 bit long frame with
12 bit frame overhead containing 10 bit FAS, one bit RDI and one bit user Cl.

NOTE 1: The bit for National Use (NU) in row 3, column 4 of figure 29 are reserved for operator specific usage.
Their processing is not within the province of the present document.

P22e layer AP

The Al at this point isa multiplexed signal containing four (209/848) x 8 448 kbit/s (see note 2) tributary signals and
(1/848) x 8 448 khit/s (see note 3) User Characteristic Information (NU) with co-directiona bit timing and frame start
information.

NOTE 2: Thisequation equals abitrate of 2 082.113 207 547 kbit/s.
NOTE 3: This equation equals a bitrate of 9.962 264 150 943 kbit/s.
The signal transported by an PU12 will be determined by the client layer application. Typical signalsinclude:
- a2 048 kbit/s signal P12x_CI without an assumed structure and justification overhead bits;
- a2048 khit/ssignal P12s_CI with aframe structure according EN 300 167 [3] and justification overhead bits.

Figure 28 shows that more than one adaptation function exists in this P22e layer that can be connected to one P22e
access point. For the case of the adaptation source functions, only one of these adaptation source functionsis allowed to
be activated. For this activated source, access to the access point 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. cLOF) to be detected and reported. To prevent this an adaptation sink function can be deactivated.

NOTE 4: 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, one out of the set of functions will be active.
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1 FAS | FAS | FAS | FAS
2 FAS | FAS | FAS | FAS
3 FAS | FAS | RDI | NU
4
P22e payload
(209 x 4 bit)
212
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Figure 29: P22e_CI_D (left) and P22e_AI_D (right) signals

P12
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52 P12
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104 C
105 P12
106 P12

|

|

|

157 c
158 J
159 P12
160 P12

|

|

209 1

P12: 2 048 kbit/s data bit
C: justification control bit
J: justification opportunity bit

Figure 30: PU12 #i (i=1,2,3,4) of P22e_Al_ D

6.1 P22e connection functions

For further study.
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6.2 P22e trail termination functions
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6.2.1 P22e trail termination source P22e TT_So

P22e Al

P22e_Cl

P22e_RI_RDI

Figure 31: P22e_TT_So symbol

Table 19: P22e_TT_So input and output signals

Input(s)

Output(s)

P22e_CI D
P22e_CI_CK
P22e_CI_FS

Symbol:

Interfaces:
P22e Al_D
P22e Al_CK
P22e Al FS
P22e Rl RDI

Processes;

This function adds the RDI information bit (see figure 29) and the frame alignment signal into the frame overhead. The
frame overhead is defined as the first 12 bits of this frame as specified in ITU-T Recommendation G.742 [6], clause 5.

RDI: This hit represents the defect status of the associated P22e TT_Sk. The RDI indication shall be set to "1" on
activation of P22e_RI_RDI within 600 us, determined by the associated P22e TT_Sk function, and set to "0" within
600 ps on the P22e RI_RDI removal.

Frame Alignment Signal (FAS): The function shall insert the 8 448 kbit/s frame alignment signal (1111010000) into the

frame overhead.
Defects:
Consequent actions:
Defect correlations:

Perfor mance monitoring:

none.

none.

none.

none.
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6.2.2 P22e trail termination sink P22e TT_Sk

Symbol:
P22e_Al
P22e TT_Sk M P22e RI_RDI
P22e_ClI
Figure 32: P22e_TT_Sk symbol
Interfaces:
Table 20: P22e_TT_Sk input and output signals
Input(s) Output(s)
P22e _CI_D P22e_Al_D
P22e CI_CK P22e_Al_CK
P22e ClI_FS P22e Al FS
P22e Cl_SSF P22e Al_TSF
P22e TT_Sk_MI_TPmode P22e RI_RDI
P22e_TT_Sk_MI_SSF_Reported P22em_TT_Sk_MI_cRDI
P22e_TT_Sk_MI_RDI_Reported P22em_TT_Sk_MI_cSSF
P22e_TT_Sk_MI_1second P31le_TT_Sk_MI_pN_DS
P3le_TT_Sk MI_pN_EBC
P3le TT Sk Ml pF DS
Processes:

This function recovers the RDI information bit (see figure 29) of the frame overhead as specified in
ITU-T Recommendation G.742 [6], clause 5.

FAS: The FAS bits of each received frame are compared to their expected value "1111010000". A difference istaken as
evidence of one or more errors (nNN_B) in the block.

RDI: Theinformation carried in the RDI bit shall be extracted to enable single ended maintenance of a bi-directional
Trail (Path). The RDI (row 3, column 3) provides information as to the status of the remote receiver. A "1" indicates a
Remote Defect Indication state, while a"0" indicates the normal, working state. The application processis described in
EN 300 417-1-1[9], clauses 7.4.11 and 8.2 (RDI).

Defects:

The function shall detect for dRDI defect according the specification in EN 300 417-1-1 [9], clause 8.2.1.
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Consequent actions:
arsF - Cl_SSsF
aRDI - Cl_SSsF

Defect correlations:
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cRDI - dRDI and MON and RDI_Reported

CSSF - Cl_SSF and MON and SSF_Reported

Perfor mance monitoring:

The performance monitoring process shall be performed as specified in EN 300 417-1-1[9], clauses 8.2.4 t0 8.2.7 (see

note).

NOTE: Whether or not performance monitoring is actually supported by a network element is determined by the
presence of the element management performance monitoring functions.

pN_DS - al SF or dEQ
pF_DS - dRDI
pN_EBC - > nN_B

6.3 P22e adaptation functions

6.3.1 P22e to P12x adaptation source P22e/P12x_A Soli

Symbol:
P12x_ClI
i=1..4
P22e/P12x A_So Ml — = P22e/iP12x L p2e Tl
P22e Al
Figure 33: P22e/P12x_A_So symbol
Interfaces:

Table 21: P22e/P12x_A_So input and output sighals

Input(s)

Output(s)

P12x_CI_D

P12x_CI_CK

P22e_TI_CK

P22e_TI_FS
P22e/P12x_A_So_MI_Active

P22e_AlD
P22e_Al_CK
P22e_Al_FS
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Processes:

This function maps one plesiochronous, 2 048 kbit/s, P12 information stream into the P22e frame (see figure 29), as
specified in ITU-T Recommendation G.742 [6], clause 5. It takes P12x_Cl, a bit-stream with arate of

2 048 kbit/s + 50 ppm, present at itsinput and insertsit into the PU12 # having a capacity of 209 bits and the
justification frame as depicted in figure 30. The function can be activated/deactivated when multiple payload adaptation
functions are connected to the access point.

Frequency justification and bitrate adaptation: The function shall provide for an elastic store (buffer) process. The data
signal shall be written into the buffer under control of the associated input clock. The data signal shall be read out of the
buffer under control of the P22e clock, frame position (P22e_TI), and justification decisions.

The justification decisions determine the phase error introduced by the P22e/P12x_A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the justification control bits C (see figure 30). An
exampleisgivenin EN 300 417-4-1[11], clause A.3.

Each justification decision results in a corresponding positive justification action. Upon a positive justification action,
the reading of 1 data bit shall be cancelled once and no data are written at the justification opportunity bit J.

NOTE: A requirement for maximum introduced phase error generated by the justification processis for further
study.

Buffer size: In the presence of jitter specified by ITU-T Recommendation G.823 [8] and a frequency within the range
2 048 kbit/s + 50 ppm, this justification process shall not introduce any errors. Any step in frequency within this range
shall not cause any errors.

Buffer size: Thisjustification process shall not introduce any errors when the input clock (P12x_Cl_CK) hasa
frequency within the range 2 048 kbit/s £ 50 ppm and ajitter specified by ITU-T Recommendation G.823 [8], and the
P22e clock (P22e TI_CK) has afrequency and jitter within the range specified in clause 5.5. Any step in frequency of
the input clock within this range shall not cause any errors.

C bits- Justification control generation: The function shall generate the justification control (CCC) bits according the
specification in ITU-T Recommendation G.742 [6]. It shall insert the justification control bits in the appropriate C bit
positions.

PU-12 timeslot: The adaptation source function has access to a specific PU-12 of the P22e access point. The PU-12 is
defined by the parameter i (i=1t0 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: none.
Defect correlations: none.
Perfor mance monitoring: none.
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6.3.2 P22e to P12x adaptation sink P22e/P12x_A_SkIi

Symbol:
P12x_Cl
Tizl.A
P22e/P12x A Sk Ml — = P22e/iP12x
P22e Al
Figure 34: P22e/P12x_A_ Sk symbol
I nterfaces:
Table 22: P22e/P12x_A_Sk input and output signals
Input(s) Output(s)
P22e_Al_D P12x_CI_D
P22e_Al_CK P12x_CI_CK
P22e Al_FS P12x_Cl_SSF
P22e AI_TSF
P22e/P12x A Sk MI Active
Processes:

This function recovers one plesiochronous, 2 048 kbit/s, information stream P12 (see figures 29 and 30) from the P22e
frame as specified in ITU-T Recommendation G.742 [6], clause 5. The function can be activated/deactivated when
multiple payload adaptation functions are connected to the access point.

C bits- Justification control interpretation: The function shall perform justification control interpretation as specified
in ITU-T Recommendation G.742 [6] to recover the 2 048 kbit/s signal (P12) from the 8 448 kbit/s (P22€) payload
signal. If the majority of the C bitsis"0" the J bit shall be taken as a data bit, otherwise (magjority of C bitsis"1") J bit
shall be taken as ajustification bit and consequently ignored.

Smoothing and jitter limiting process. The function shall provide for a clock smoothing and elastic store (buffer)
process. The 2 048 kbit/s data signal shall be written into the store under control of the associated (gapped) input clock.
The data signal shall be read out of the store under control of a smoothed (equally spaced) 2 048 kHz + 50 ppm clock
(therate is determined by the 2 Mbit/s signal at the input of the remote P22e/P12x_A_Sk, or P22e/P12s A_So).

Theresidua jitter caused by bit justifications (measured at the 2 048 kbit/s interface) shall such that the peak-to-peak
jitter at the 2 048 kbit/s output (being atributary) in the absence of input jitter shall not exceed 0,25 Ul when measured
in the frequency range up to 100 kHz.

When measured with an instrument incorporating a bandpass filter having alower cut-off frequency of 18 kHz, aroll-
off of 20 dB/decade and an upper limit of 100 kHz, the peak-to-peak output jitter shall not exceed 0,05 Ul with a
probability of 99,9 % during a measurement period of 10 s.

NOTE: For interfaces meeting the national high Q option, detailed in ITU-T Recommendation G.703 [3], the
lower cut-off frequency for the above measurement should be 700 Hz.

Jitter transfer characteristic: A 2 048 kbit/s signal, modulated by sinusoidal jitter, applied to an adaptation source and
retrieved from the adaptation sink, shall have ajitter transfer characteristic within the gain/frequency limits given in
figure 35. The equivalent binary content of the test signal should be 1 000.
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NOTE:  The frequency fy shall be less than 20 Hz and as low as possible (e.g. 10 Hz), taking into account the
limitations of measuring equipment.

Figure 35: Jitter transfer for 2048 kbit/s signal

Buffer size: In the presence of jitter as specified in ITU-T Recommendation G.823 [8] and a frequency within the range
2 048 khit/s + 50 ppm, this justification process shall not introduce any errors.

Following a step in frequency of the P12x signal transported by the P22e_Al (for example due to reception of P12x Cl
fromanew P12x_TT_So at the far end or removal of all-ONEs (AlS) signal with a frequency offset) there will be a
maximum recovery time of X seconds after which this process shall not generate any bit errors.

The value of X isfor further study; avalue of 1 second has been proposed.

PU-12 timeslot: The adaptation sink function has access to a specific PU-12 of the P22e access point. The PU-12 is
defined by the parameter i (i=1t0 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 the management point.

Defects: none.
Consequent actions:

aAlS - Al_TSF

aSSF —  ALTSF

On declaration of aAlS the function shall output an all-ONEs (AlS) signal - complying to the frequency limits for this
signal (abit rate in range 2 048 kbit/s + 50 ppm) - within 600 ps; on clearing of aAlS the function shall output normal
data within 600 ps.

Defects Corrélations: none.

Perfor mance monitoring: none.
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6.3.3 P22e to P12s adaptation source P22e/P12s A Soli
Symbol:

P12s_Cl
i=1..4

P22e/P12s
-i

i

P22e Al

P22e/P12s A S0 M=) e p22e TI

Figure 36: P22e/P12s_A_So symbol

Interfaces:
Table 23: P22e/P12s_A_So input and output sighals
Input(s) Output(s)
P12s_CI_D P22e_Al_D
P12s_CI_CK P22e_Al_CK
P22e TI_CK P22e_Al_FS
P22e TI_FS
P22e/P12s A So MI Active
Processes:

This function maps one synchronous, 2 048 kbit/s, P12s information stream into the P22e frame (see figure 29), as
specified in ITU-T Recommendation G.742 [6], clause 5. It takes P12s Cl, a bit-stream with arate of

2 048 kbit/s + 50 ppm (see note 1), present at itsinput and insertsit into the PU12 #i having a capacity of 209 bits and
the justification frame as depicted in figure 30. The function can be activated/deactivated when multiple payload
adaptation functions are connected to the access point.

NOTE 1. The 2 048 kbit/s with a 125 s frame as specified in EN 300 167 [2] is nominally locked to a PRC.

Freguency justification and bitrate adaptation: The function shall provide for an elastic store (buffer) process. The data
signal shall be written into the buffer under control of the associated input clock. The data signal shall be read out of the
buffer under control of the P22e clock, frame position (P22e_TI), and justification decisions.

Thejustification decisions determine the phase error introduced by the P22e/P12s A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the justification control bits C (see figure 30). An
exampleisgivenin EN 300 417-4-1[11], clause A.3.

Each justification decision results in a corresponding positive justification action. Upon a positive justification action,
the reading of 1 data bit shall be cancelled once and no data are written at the justification opportunity bit J.

NOTE 2: A requirement for maximum introduced phase error generated by the justification processis for further
study.

Buffer size: Thisjustification process shall not introduce any errors when the input clock (P12s CI_CK) hasa
frequency within the range 2 048 kbit/s + 50 ppm and ajitter specified by ITU-T Recommendation G.823 [8], and the
P22e clock (P22e TI_CK) has afrequency and jitter within the range specified in clause 5.5. Any step in frequency of
the input clock within this range shall not cause any errors.

C bits- Justification control generation: The function shall generate the justification control (C) bits according the
specification in ITU-T Recommendation G.742 [6]. It shall insert the justification control bitsin the appropriate C bit
positions.
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PU-12 timeslot: The adaptation source function has access to a specific PU-12 of the P22e access point. The PU-12 is
defined by the parameter i (i=1to 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: none.
Defect correlations: none.
Perfor mance monitoring: none.

6.3.4 P22e to P12s adaptation sink P22e/P12s A SkIi

Symbol:
P12s_ClI
i=1..4
P22e/P12s A Sk Ml <= P22e/iP12s
P22e Al
Figure 37: P22e/P12s_A_Sk symbol
Interfaces:
Table 24: P22e/P12s_A_Sk input and output signals
Input(s) Output(s)
P22e Al D P12s_CI D
P22e Al _CK P12s_Cl_CK
P22e Al_FS P12s_Cl_SSF
P22e AI_TSF P12s_CI_FS
P22e/P12s_A_Sk_MI_Active P12s_Cl_MFS
P22e/P12s_A_Sk_MI_AIS_Reported P12s_Cl_MFP
P22e/P12s_A_Sk_MI_CRC4mode P22e/P12s_A_Sk_MI_cLOF
P22e/P12s_A _Sk_MI_cAIS
P22e/P12s A Sk MI NCI
Processes:

This function recovers one synchronous, 2 048 kbit/s, information stream P12s (see figures 29 and 30) from the P22e
frame as specified in ITU-T Recommendation G.742 [6], clause 5. Further it recovers the frame start information for the
P12stributary signal. The function can be activated/deactivated when multiple payload adaptation functions are
connected to the access point. It supplies the recovered timing signal to the synchronization distribution layer.

C bits- Justification control interpretation: The function shall perform justification control interpretation as specified
in ITU-T Recommendation G.742 [6] to recover the 2 048 kbit/s signal (P12) from the 8 448 kbit/s (P22€) payload
signal. If the majority of the C bitsis"0" the J bit shall be taken as a data bit, otherwise (majority of C bitsis"1") J bit
shall be taken as ajustification bit and consequently ignored.

Smoothing and jitter limiting process. The function shall provide for a clock smoothing and elastic store (buffer)
process. The 2 048 khit/s data signal shall be written into the store under control of the associated (gapped) input clock.
The data signal shall be read out of the store under control of a smoothed (equally spaced) 2 048 kHz + 50 ppm clock
(the rate is determined by the 2 Mbit/s signal at the input of the remote P22e/P12s A_SK).
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NOTE 1: The P12ssignal isnominally locked to a PRC. Under fault conditions however, the P12s signal is
replaced by an all-ONEs (AIS) signal with 50 ppm frequency tolerance.
Theresidua jitter caused by bit justificationsis for further study.

NOTE 2: For interfaces meeting the national high Q option, detailed in ITU-T Recommendation G.703 [3], the
lower cut-off frequency for the above should be 700 Hz.

Buffer size: In the presence of jitter as specified in ITU-T Recommendation G.823 [8] and a frequency within the range
2 048 kbit/s £ 50 ppm, this justification process shall not introduce any errors.

Following a step in frequency of the P12s signal transported by the P22e_Al (for example due to reception of P12s Cl
fromanew P12s TT_So at the far end or removal of all-ONEs (AlS) signa with afrequency offset) there will be a
maximum recovery time of X seconds after which this process shall not generate any bit errors.

Thevalue of X isfor further study; avalue of 1 second has been proposed.

PU-12 timeslot: The adaptation sink function has access to a specific PU-12 of the P22e access point. The PU-12 is
defined by the parameter i (i=1 to 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 the management point.

Basic frame and CRC-4 Multiframe alignment: The function shall recover the (250 ps) basic frame and (2 ms) CRC-4
multiframe phase. The process shall operate as specified by ITU-T Recommendation G.706 [5]. Either the manual, or
the automatic, or both manual and automatic interworking modes shall be supported.

NOTE 3: The frame alignment processin ITU-T Recommendation G.706 [5] is under study.
The process shall generate a multiframe present signal (Cl_MFP) according the following rules:
- Cl_MFP shall be FALSE when the CRC4mode is OFF;

- CI_MFP shall be FALSE when the CRC4mode is ON and the frame alignment process has not yet found
multiframe alignment. CI_MFP shall be TRUE when multiframe alignment has been found;

- CI_MFP shall be FALSE when the CRC4mode is AUTO and the frame alignment processisin the states
out-of-primary-BFA, in-primary-BFA, CRC-4 MFA search, assume-crc-to-non-crc-interworking. CI_MFP shall
be TRUE if the frame alignment processis in the state assume-crc-to-crc-interworking.

Defects:
The function shall detect dLOF defect as specified by ITU-T Recommendation G.706 [5].
The function shall clear dL OF defect as specified by ITU-T Recommendation G.706 [5].

The function shall report NCI status in the automatic CRC-4 interworking mode as specified by
ITU-T Recommendation G.706 [5].

The dAIS defect shall be detected as defined in EN 300 417-1-1 [9], clause 8.2.1.7 for 2 Mbit/s, with X =2, Y =512,
Z=3.
Consequent actions:;

aAlS - dAlS or dLOF

asSSsF - dAlISor dLOF

On declaration of aAlS the function shall output an all-ONEs (AlS) signal - complying to the frequency limits for this
signal (abit rate in range 2048 kbit/s + 50 ppm) - within 500 ps; on clearing of aAlS the function shall output normal
data within 500 ps.
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Defect correlations:

cAlIS - dAlSand (not Al_TSF) and AIS_Reported
cLOF - dLOF and (not dAIS) and (not Al_TSF)
Perfor mance monitoring: none.
6.4 P22e layer monitoring functions

6.4.1 P22e layer non-intrusive monitoring function P22em_TT_Sk

Symbol:
P22e Al_TSF
O\
1
|
P22em TT_Sk_M
P22e Cl
Figure 38: P22em_TT_Sk symbol
I nterfaces:
Table 25: P22em_TT_Sk input and output sighals
Input(s) Output(s)
P22e CI_D P22e_Al_TSF
P22e CI_CK P22em_TT_Sk_MI_cRDI
P22e CI_FS P22em_TT_Sk_MI_cSSF
P22e_CI_SSF P22em_TT_Sk_MI_pN_DS
P22em_TT_Sk_MI_TPmode P22em_TT_Sk_MI_pN_EBC
P22em_TT_Sk_MI_SSF_Reported P22em_TT_Sk_MI_pF_DS
P22em_TT_Sk_MI_RDI_Reported
P22em TT Sk MI lsecond
Processes:

This function recovers the RDI information bit (see figure 29) of the frame overhead as specified in
ITU-T Recommendation G.742 [6], clause 5.

RDI: Theinformation carried in the RDI bit shall be extracted to enable single ended maintenance of a bi-directional
Trail (Path). The RDI (row 3, column 3) provides information as to the status of the remote receiver. A "1" indicates an
RDI state, while a"0" indicates the normal, working state. The application processis described in EN 300 417-1-1[9],
clauses 7.4.11 and 8.2 (RDI).

Defects:
The function shall detect for dRDI defect according the specification in EN 300 417-1-1 [9], clause 8.2.1.
Consequent actions:

arsr - Cl_SSF
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Defect correlations:
cRDI - dRDI and MON and RDI_Reported
CSSF - Cl_SSF and MON and SSF_Reported
Perfor mance monitoring:

The performance monitoring process shall be performed as specified in EN 300 417-1-1[9], clauses 8.2.4 10 8.2.7 (see
note).

NOTE: Whether or not performance monitoring is actually supported by a network element is determined by the
presence of the element management performance monitoring functions.

A near-end block iserrored (NN_B) if one or more FAS bits are errored.

pN_DS - al SF or dEQ
pF_DS - dRDI
pN_EBC - >nN_B

6.5 P22e PDH equipment clock adaptation source P22e PEC
Symbol:

P22e_PEC

J

P22e TI

Figure 39: P22e_PEC_A_So symbol

Interfaces:
Table 26: P22e_PEC_A_So input and output signals
Input(s) Output(s)
P22e Tl _CK
P22e Tl FS
Processes:

This function performs the 8 Mbit/s clock and frame start signal generation to time the adaptation source functionsin
thislayer.

Clock generation: The function shall generate the clock (bit) reference signal P22e_TI_CK for the P22e signal. The
P22e TI_CK bit rate shall be in range of 8 448 kbit/s + 30 ppm.

Jitter limiter: The function shall generate the clock signal such that the peak-to-peak jitter at the 8 448 kbit/s output
shall not exceed 0,05 Ul when it is measured within the frequency range from 20 Hz to 400 kHz.

Frame Start signal generation: The function shall generate the frame start reference signal P22e TI_FS for the P22e
signal. The P22e Tl_FSsignal shall be active once per 848 hits.

Defects: none.
Consequent actions: none.
Defect correlations: none.
Perfor mance monitoring: none.
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7 P12s path layer functions
SDb_Cl
SD_C):(I_ o« Avp_Cl P0-31c_Cl  P12s_TI P0-31c_Cl Avp_Cl SD_ClI
\Dlzs/sg-:xl-;\z \PlZs/Avgl( Nelzs/%o-sl;é Ruslio-s,fc \Pljsjivp/ \P12s/t|§-:xs-:/’tf

P12s_CI P12s_CI

Figure 40: P12s Atomic Functions

P12slayer CP

The ClI at this point is a synchronous 2 048 kbit/s byte structured signal as specified in EN 300 167 [2] with
co-directiona bit timing and the frame start information FS. The Cl is structured:

- either asa2 x 256 hit long (basic) frame with 2x8 bit frame overhead containing a FAS, RDI (A hit), and User
Characteristic Information (S; and S, bits);

- or asal6x256 hit long (multi) frame with 16x8 bit frame overhead containing a FAS, CRC-4 MFAS, CRC-4
code, RDI (A bit), REI (E bits), User characteristic information (S, bits), and (optionally) a Synchronization

Status Message channel.

Figures 41 and 43 depict the basic frame, multiframe and overhead structure.
P12slayer AP
The signal transported by a P12s will be determined by the client layer application. Typical signalsinclude:

- al984 kbit/ssignal PO-31c_CI with unspecified content (to be passed through transparently);

- an ATM 1 920 kbit/s cell stream signal as specified in ETS 300 337 [10].

NOTE 1. Many more compositions exist which are not addressed in this version of the present document.
In addition, the Al may contain:

- a4 bit Synchronization Status Message (SSM), located in one of the five S, bits. Thisinterface is used to pass
timing synchronization information.

Figure 40 shows that more than one adaptation function exists in this P12s layer that can be connected to one P12s
access point. For the case of the adaptation source functions, only one of these adaptation source functionsis alowed to
be activated. For this activated source, access to the access point 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. cLOF) to be detected and reported. To prevent this an adaptation sink function can be deactivated.

NOTE 2: 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, one out of the set of functions will be active.
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T0 | S | FAS
TS1
: 2 048 kbit/s payload (31 bytes)
TS31
TS0 | S | 1 | A | Sa4[Sa5]|Sa6 ]| sar | sa8
TS1
: 2 048 kbit/s payload (31 bytes)
TS31 |

Figure 41: Basic frame overhead structure of the P12s_CI_D signal

1 2 3 4 5 6 7 8

TS0 |
TS1
: 2 048 kbit/s payload (31 bytes)
TS31
TSO [ | [ Sa4 [ S5 [ Se6 | Sa7 | Sa8
TS1
: 2 048 kbit/s payload (31 bytes)
TS31 |

Figure 42: Basic frame overhead structure of the P12s_Al_D signal

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
TSO [ c1 ] FAS TSO [ C1 | FAS
Frame TS1 |  Frame TS1 [
0 2 048 kbit/s payload (31 bytes) 8 2 048 kbit/s payload (31 bytes)
TS31 TS31
TS0 MFAS| 1 | A |Sed4l|Sa51[Sa6l [Sarl |Sesl TS0 [MFAS] 1 | A [Sa4l|Sa51[Sebl [Sarl |Sasl
Frame TS1 Frame TS1
1 2 048 kbit/s payload (31 bytes) 9 2 048 kbit/s payload (31 bytes)
TS31 TS31 |
TSO [ c2 | FAS TSO [ C2 | FAS
Frame TSI Frame TS1 [
2 2 048 kbit/s payload (31 bytes) 10 2 048 kbit/s payload (31 bytes)
TS31 TS31
TSO [MFAS| 1 | A [Sa42 [Sa52 [Sa62 [Sar2 [Sas2 TSO [MFAS| 1 | A |[Sad2 [Sa52 [Sa62 [Sar2 | Sa82
Frame TS1 Frame TS1
3 2 048 khit/s payload (31 bytes) 11 2 048 kbit/s payload (31 bytes)
TS31 TS31 |
TS0 [ 3 | FAS TS0 [ C3 | FAS
Frame TSI Frame TS1 [
4 2 048 kbit/s payload (31 bytes) 12 2 048 kbit/s payload (31 bytes)
TS31 TS31
TSO [MFAS] 1 [ A [Se43[Sa53[Sa63 [Sar3 [Sas3 TSO[ E [ 1 [ A [Se43[Sa53[Sa63[Sa73[sa83
Frame TS1 Frame TS1
5 2 048 kbit/s payload (31 bytes) 13 2 048 kbit/s payload (31 bytes)
TS31 TS31 |
TS0 | C4 | FAS TS0 | C4 | FAS
Frane TS1 Frane TS1 |
6 2 048 kbit/s payload (31 bytes) 14 2 048 kbit/s payload (31 bytes)
TS31 TS31
TSO [MFAS] 1 [ A [Sod4 [Sa54 [Sap4 [Sar4 [Sas4 TSO[ E [ 1 [ A [Ses4[Sa54[Sa64 [Sar4 [Ses4
Frame TS1 Frame TS1
7 2 048 kbit/s payload (31 bytes) 15 2 048 kbit/s payload (31 bytes)
TS31 | TS31 |

Figure 43: CRC-4 multiframe structure of the P12s_CI_D signal (with 4 bit code Sa structure)
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1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
TS0 [ c1 | FAS Tso [ C1 | FAS
Frame TS1 |  Frame TS1 |
0 2 048 kbit/s payload (31 bytes) 8 2 048 kbit/s payload (31 bytes)
TS31 TS31
TSO MFAS| 1 | A [ Sa4 | Sa5 [ Sa6 | Sa7 | S8 TOMFAS] 1 [ A | Sa4 | Sa5 [ Se6 [ Sa7 | Sa8
Frame TS1 Frame TS1
1 2 048 kbit/s payload (31 bytes) 9 2 048 kbit/s payload (31 bytes)
TS31 TS31 |
TSO [ C2 ] FAS TSO [ C2 ] FAS
Frame TS1 Frame TS1 [
2 2 048 kbit/s payload (31 bytes) 10 2 048 kbit/s payload (31 bytes)
TS31 TS31
TSO MFAS| 1 | A [ Sa4 | Sa5 | Sa6 | Sa7 | S8 TSO MFAS] 1 [ A | Sa4 | Sa5 [ Se6 [ Sa7 | Sa8
Frame TS1 Frame TS1
3 2 048 khit/s payload (31 bytes) 11 2 048 kbit/s payload (31 bytes)
TS31 TS31 |
TSO [ C3 ] FAS TSO [ C3 ] FAS
Frame TS1 Frame TS1 [
4 2 048 kbit/s payload (31 bytes) 12 2 048 kbit/s payload (31 bytes)
TS31 TS31
TSO MFAS| 1 | A [ Sa4 | Sa5 | Sa6 | Sa7 | S8 TO[ E | 1 [ A | Sa4|Sa5]Se6[Sar | sa8
Frame TS1 Frame TS1
5 2 048 khit/s payload (31 bytes) 13 2 048 kbit/s payload (31 bytes)
TS31 TS31 |
TSO [ ¢4 ] FAS TSO [ C4 | FAS
Frame TS1 Frame TS1 [
6 2 048 kbit/s payload (31 bytes) 14 2 048 kbit/s payload (31 bytes)
TS31 TS31
TSO MFAS| 1 | A | Sa4 | Sa5 | Sa6 | Sa7 | S8 TO[ E | 1 [ A | Sa4|Sa5]Se6[Sar | sa8
Frame TS1 Frame TS1
7 2 048 kbit/s payload (31 bytes) 15 2 048 kbit/s payload (31 bytes)
TS31 | TS31 |

Figure 44. CRC-4 multiframe structure of the P12s_CI_D signal (without 4 bit code Sa structure)

1 2 3 4 5 6 7 8

TS0 |
Frame TSL |
0 2 048 kbit/s payload (31 bytes)
TS31
TS0 [ [ | Sa41 | Sa51 | Sebl [ Sav1 | Sa81
Frame TS1
1 2 048 kbit/s payload (31 bytes)
TS31
TS0 |
Frame TS1
2 2 048 kbit/s payload (31 bytes)
TS31
TS0 [ [ [ Sad2 [Sa52 [ Sa62 [ Sar2 [ Sa82
Frame TS1
3 2 048 kbit/s payload (31 bytes)
TS31
TS0 |
Frame TS1
4 2 048 kbit/s payload (31 bytes)
TS31
TS0 [ [ [Sa43 [Sa53 [ Sa63 [ Sa73 [ Sa83
Frame TS1
5 2 048 kbit/s payload (31 bytes)
TS31
TS0 |
Frame TS1
6 2 048 kbit/s payload (31 bytes)
TS31
TS0 [ [ [ Sa44 | Sa54 [ Sap4 [ Sav4 | Sad4
Frame TS1
7 2 048 kbit/s payload (31 bytes)
TS31 |

Figure 45: 4 bit S, structure in "CRC-4 submultiframe" of the P12s_AI_D signal
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7.1 P12s connection functions

For further study.

7.2 P12s trail termination functions

7.2.1 P12s trail termination source P12s TT _So

Symbol:
P12s_Al
P12s_RI_RDI
P12s_TT_So_MI P12s_RI_REI
P12s_Cl
Figure 46: P12s_TT_So symbol
Interfaces:
Table 27: P12s_TT_So input and output sighals
Input(s) Output(s)
P12s_Al_D P12s_CI_D
P12s_Al_CK P12s_Cl_CK
P12s_Al_FS P12s_CI_FS
P12s_Al_MFS
P12s_Al_AlSinsert
P12s_RI_RDI
P12s_RI_REI
P12s_TT _So_MI_CRC4mode
Processes:

This function adds to P12s_Al the RDI information bit (see figures 41 and 43), the frame aignment signal, the CRC-4
multiframe alignment signal, the CRC-4 code, and REI information into the frame overhead. The frame overhead is
defined in EN 300 167 [2].

A: Thisbit represents the defect status of the associated P12s TT_Sk. The RDI indication shall be set to "1" on
activation of P12s RI_RDI within 5 ms, determined by the associated P12s TT_Sk function, and set to "0" within 5 ms
onthe P12s RI_RDI removal.

NOTE 1: Componentsin"old" and "new" equipment designed prior to the present document may meet 100 ms or
less, instead of 5 ms. For some applications where this delay is not critical, a maximum value of 100 ms
may be acceptable.

FAS - Frame Alignment Signal (FAS): The function shall insert the 2 048 kbit/s frame alignment signal "0011011" in
bits 2 to 8 of TS0 in even frames, and "1" in bit 2 of TS0 in odd frames as defined in EN 300 167 [2].

ETSI



58 ETSI EN 300 417-5-1 V1.2.1 (2001-10)

S - TimeSot 0, bit 1. If CRC4mode is OFF, the function shall insert " 1" into bit 1 of TimeSlot 0. If CRC4mode is ON
or AUTO, the function shall generate the CRC-4 multiframe and perform the MFAS, E bit and C,C,C3C, processes as
defined:

NOTE 2: P12s TT_So _MI_CRC4mode signal shall be the same signal as the one used in the associated adaptation
sink function (<server>/P12s_A_Sk) to comply with ITU-T Recommendation G.704 [4].

S - MFAS - CRC-4 Multiframe Alignment Signal: The function shall insert the CRC-4 multiframe alignment signal
"001011" in bit 1 of TSOin frames 1,3,5,7,9,11 of the 16 frame CRC-4 multiframe as defined in EN 300 167 [2].

S - E: Two E-bits are generated for each CRC-4 multiframe. Any E bit shall be set to "1", unless RI_REI (from the

associated P12s TT_Sk function) istrue. For each RI_REI value which is TRUE, one of the E-bits shall be set to 0"
within 1 second after RI_REI reception.

S - C,C,C45C,: Thefunction shall compute the CRC-4 code value of the 2 Mbit/s signal as specified in clause 2.3.3.5
in ITU-T Recommendation G.704 [4]. The computed value shall be inserted in the C, to C, bits of the following
SubMultiFrame.

Defects: none.
Consequent actions:
aAlS — Al_AlSinsert

On activation of aAlS the function shall output an all-ONEs (AlS) signal, within the frequency range of
2 048 kbit/s £ 50 ppm, within 250 ps; on deactivation of aAlS the function shall output normal data within 250 ps.

NOTE 3: If Al_AlSinsert isnot connected, Al_AlSinsert is assumed to be inactive, and all-ONEs (AlS) will not be
output.

NOTE 4: A 2 Mbit/s E12 interface may be used to pass timing synchronization information. If the signal does not
support the Synchronization Status Message (SSM) it should be shutdown (i.e. all-ONEs (AlS) insertion)
when the synchronization timing source has a quality level less or equal than a minimum provisioned
level. The function P125/SD_A_So is used to control AlSinjection viathe Al_AlSinsert signal if
required. The full specification is contained in EN 300 417-6-1 [12].

Defect correlations: none.

Perfor mance monitoring: none.

71.2.2 P12s trail termination sink P12s TT Sk
Symbol:

P12s_Al

P12s_RI_RDI

P12s TT_So_M P12e RIREI

P12s_Cl

Figure 47: P12s_TT_Sk symbol
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Interfaces:
Table 28: P12s_TT_Sk input and output signals
Input(s) Output(s)
P12s CI_D P12s_Al D
P12s CI_CK P12s Al_CK
P12s_CI_FS P12s_Al_FS
P12s_CI_MFS P12s_Al_MFS
P12s_Cl_SSF P12s_Al_TSF
P12s_Cl_MFP P12s_Al_TSD
P12s_Al_MFP
P12s_TT_Sk_MI_TPmode P12s_RI_RDI
P12s_TT_Sk_MI_SSF_Reported P12s_RI_REI
P12s_TT_Sk_MI_RDI_Reported P12s TT_Sk_MI_cSSF
P12s_TT_Sk_MI_DEGM P12s_TT_Sk_MI_cDEG
P12s_TT Sk _MI_DEGTHR P12s_TT_Sk_MI_cRDI
P12s_TT_Sk_MI_1second P12s_TT_Sk_MI_RNCI
P12s_TT_Sk_MI_CRC4mode P12s TT_Sk_MI_MFP
P12s TT_Sk_MI_pN_EBC
P12s_TT_Sk_MI_pN_DS
P12s_TT_Sk_MI_pF_EBC
P12s TT Sk _MI_pF DS
Processes:

This function monitors a P12s for errors, and recovers the trail termination status. It extracts the payload independent
overhead bits (C;C,C3Cy, A, E) from the P12slayer Cl and outputs the P12s Al.

FAS: The FAS bits of each received double frame are compared to their expected value "0011011". If CI_MFPis
FALSE, adifference is taken as evidence of one or more errors (NN_B) in the block.

C,C,C,Cy: If CI_MFPis TRUE, CRC-4 is computed for each bit of the preceding P12s submultiframe and compared
with bits C,C,C5C, recovered from the current submultiframe. A difference between the computed and recovered
C,C,C,C, valuesistaken as evidence of one or more errors (nN_B) in the computation block.

A, E: Theinformation carried in the A and E bits (RDI, REI) is extracted to enable single ended maintenance of a
bi-directional Trail (Path). The REI is used to monitor the error performance of the other direction of transmission, and
the RDI provides information as to the status of the remote receiver. An A-bit set to "1" indicates an RDI state, while a
"0" indicates the normal, working state. If CI_MFPisFALSE, nF B issetto 0. If CI_MFP istrue, each E-bit set to "0"
isan indication for nF_B. The application processis described in EN 300 417-1-1 [9], clauses 7.4.2 (REl), 7.4.11 and
8.2 (RDI).

MFP

DEG —— dDEG

SSF

EDCV |
(CRC4 Violations) ‘ !
|

SjF N_EBC | >pN_EBC

"EDCV" ‘
(FAS Error)

Figure 48: dDEG and pN_EBC processing related to CI_MFP
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Defects:
The function shall detect for dRDI defect according the specification in EN 300 417-1-1[9], clause 8.2.1.

The function shall detect for dDEG defect as specified in EN 300 417-1-1 [9] with the following extensions (see
figure 48): the Error Detection Code Violation (EDCV) process shall assume "zero” EDCVsin the incoming signal if
Cl_MFPisFALSE, and dDEG shall be cleared when CI_MFP isFALSE.

NOTE 1: The precise behaviour of the N_EBC counting during the second of the switch over in which MFP
changesitsvalue, is not defined in the present document.

The function shall detect a CRC-4 multiframe generator/detector status (MI_RNCI) if (pF_EBC > 990 and
pF_DS = fase) for five consecutive seconds. The MI_RNCI status shall be cleared if (pF_EBC < 990 or pF_DS = true)
for five consecutive seconds.

NOTE 2: Thisdefect is defined only when the frame alignment process in the associated <server>/P12s A_Sk
function operates in the automatic CRC4 interworking mode (CRC4modeis AUTO).

NOTE 3: P12s TT_Sk_MI_CRC4mode signal shall be the same signal as the one used in the associated adaptation
sink function (<server>/P12s A_Sk).

Consequent actions:

ar Sk - CI_SSF

aRDI ~  CI_SSF

arsb - dDEG

aREl - nN_B or (not CI_MFP)

NOTE 4: Per CRC-4 multiframe, two RI_REI values are to be conveyed to the associated P12s TT_So function.
Al_MFP - CI_MFP
MI_MFP ~ CI_MFP

Defect correlations:

cDEG - dDEG and MON
cRDI - dRDI and MON and RDI_Reported
CSSF - Cl_SSF and MON and SSF_Reported

Perfor mance monitoring:

The performance monitoring process shall be performed as specified in EN 300 417-1-1[9], clauses 8.2.4 t0 8.2.7 (see
note 2).

NOTE 5: Whether or not performance monitoring is actually supported by a network element is determined by the
presence of the element management performance monitoring functions.

The function shall support performance monitoring on CRC-4 violations (CRC4V) and on frame alignment signal errors
(FASE). This shall be controlled viathe CI_MFP signal. For the case CI_MFP is TRUE CRC4V will be applied.
Otherwise (CI_MFP is FALSE) FASE will be applied (see figure 48).

NOTE 6: The precise behaviour of the N_EBC counting during the second of the switch over in which MFP
changesits value, is not defined in the present document.

pN_DS - aTSF or dEQ
pF_DS —  dRDI
pN_EBC —~ InNN_B
pF_EBC ~ 3nFB
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7.3 P12s adaptation functions

7.3.1
Symbol:

Interfaces:

ETSI EN 300 417-5-1 V1.2.1 (2001-10)

P12s to P0O-31c adaptation source P12s/P0-31c_A So

PO-31c_Cl

P12s/P0-31c_A_So_MI—— =\ P12s/P0-31c

P12s Al

Figure 49: P12s/P0-31c_A_So symbol

Table 29: P12s/P0-31c_A_So input and output signals

Input(s) Qutput(s)
P0-31c_CI_D P12s_Al D
P0-31c_CI_CK P12s Al CK
P0-31c_CI_FS P12s Al FS
P0-31c_CI_TSF P12s Al_MFS
P12s/P0-31c_ A So MI_Active
Processes:

Thisfunction passes a 1 984 kbit/s signal without further processing into the appropriate 31 timeslots (TS1 to TS31) of

aPl2ssignal.

The function shall convert the PO-31c frame start signal (P0-31c_Cl_FS) identifying TS1 position into a P12s
multiframe start signal (P12s_Al_MFS) identifying TS0 byte positions in a 16 frame multiframe structure.

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

access the access point.

NOTE 1. Thisfunction should not be activated when also P125/SD_A_So function is active. Thetiming
information (CK, MFS, FS) might be different.

NOTE 2: Further specifications are for further study.

Defects:
Consequent actions:
Defect correlations:

Perfor mance monitoring:

none.

none.

none.

none.
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7.3.2 P12s to P0O-31c adaptation sink P12s/P0-31c_A_ Sk
Symbol:

PO-31c_Cl

T

P12s/P0-31c_A_Sk_MI———=\ P12s/P0-31c

P12s Al

Figure 50: P12s/P0-31c_A_Sk symbol

Interfaces:
Table 30: P12s/P0-31c_A_Sk input and output signals
Input(s) Output(s)
P12s_Al_D P0-31c_CI_D
P12s_Al_CK P0-31c_Cl_CK
P12s_Al_FS P0-31c_CI_FS
P12s_Al_TSF P0-31c_CI_SSF
P12s/P0-31c_ A Sk _MI Active
Processes:

The function extracts the 1 984 kbit/s synchronous signal from the TS1 through TS31 of the P12s_Al (see figures 42
and 45).

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 the management point.

Defects: none.
Consequent actions:

aSSF —  ALTSF

aAlS — ALTSF

On declaration of the aAl'S the function shall output an all-ONEs (AIS) signal in the P0-31c_CI_D within 250 ps; on
clearing of aAlS the function shall output normal data within 250 us. The PO-31c_CI_CK during the all-ONEs signal
shall be within 1 984 kHz £ 4,6 ppm.

Defect correlations: none.

Perfor mance monitoring: none.

7.3.3 P12s to SD adaptation source P12s/SD_A_So
Refer to EN 300 417-6-1 [12].

7.3.4 P12s to SD adaptation sink P12s/SD_A_ Sk
Refer to EN 300 417-6-1 [12].
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7.3.5 P12s to ATM VP compound adaptation source P12s/Avp_ A So
Refer to EN 301 163 [13].

7.3.6 P12s to ATM VP compound adaptation sink P12s/Avp_A Sk
Refer to EN 301 163 [13].

7.3.7 P12s Layer Clock adaptation source P12s-LC_A So

Refer to EN 300 417-6-1 [12].

7.3.8 P12s Layer to PO layer compound adaptation source function
P12s/POX_A So

Symbol:
PO_CI PO-LAPD_CI
P12s/P0G32_A_So_MI
POG32/P0_A_So MIIM —————> P12s/P0OX & P12s_TI
POG32/P0-LAPD_A_So_MI/M $
P12s Al
Figure 51: P12s/POX_A_So symbol

I nterfaces:

Table 31: P12s/POX_A_So input and output signals

Input(s) Output(s)
P12s/P0G32_A_So_MI P12s Al D
P12s TI P12s_Al_CK
P12s_Al_FS
maximum 31 inputs: P12s_Al_MFS

PO_CI
POG32/P0_A_So_MI/M

maximum 31 inputs:
PO-LAPD_CI
P0G32/P0-LAPD_A So_MI/M
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Processes:

The P125/POX_A_So compound function provides adaptation from the PO layers to the P12s layer. This processis
performed by a combination of several atomic functions as shown in figure 52. The P12s/POG32_A_So function
performs the P12s layer specific processing, while the POG32/P0_A_So and POG32/PO-LAPD_A_So functions perform
the client specific adaptation. Each of these POG32/POX_A_So functionsis characterized by the parameter M, which
define the number of the PO within the P12s the function has access to (PO numbering scheme as specified in

clause 5.1.1.2 of ITU-T Recommendation G.704 [4], i.e. 0 to 31). According to the POG32 multiplex structures
supported by the NE, a variety of possible combinations of these POG32/POX_A_So functionsexist. Table 32 lists all
possible POG32/POX_A_So functions within a P125/POX_A_So compound functions.

PO_CI PO_CI PO-LAPD_CI  PO-LAPD_CI

P0G32/P0 P0G32/P0 0G32/PO-LAP 0G32/PO-LAP
-1 -21 -1 -31

PO-1 P0-31 PO-1 PO-31

YT — v

POG32_Al

;éOG 32

POG32_CI

P12s/P0G32
P12s/POX_A_S0

P12s_Al
Figure 52: P12s/POX_A_So symbol

Table 32: Possible POG32/POX_A_So functions of a P12s/POX_A_So compound function

Atomic function PO number M
P0G32/P0 A So/M 1to 31
P0G32/PO-LAPD A So/M 1to 31

For specific implementations only a subset of these POG32/POX_A_So functions may be used (e.g. Channel bank). If a
flexible POG32 multiplex structure is supported, several POG32/POX_A_So functions may have access to the same PO
time slot. For such case, only one of these adaptation source functionsis allowed to be activated. Thisis controlled by
the equipment management function by activating/deactivating the functions according to the configured POG32
multiplex structure.

NOTE 1. The P129P0G32_A_So, POG32_T_So and POG32/POX_A_So defined in the following clauses can only
be used in aP12s/POX_A_So compound function. These functions can not be used as stand alone
functions.

NOTE 2: The POG32 isavirtua sub-layer only applicable in a P125POX_A compound function.
NOTE 3: The number of POG32/POX_A functions that is active shall completely fill the P12s payload.
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7.3.8.1 P12s to POG32 adaptation source P12s/P0G32_A_So
Symbol:

P0G32_Cl

P12s/P0G32_A_So_MI—————>\ P12s/P0G32

P12s_Al

Figure 53: P12s/P0G32_A_So symbol

I nterfaces:
Table 33: P12s/P0G32_A_So input and output signals
Input(s) Output(s)
P0G32_CI D P12s_Al D
P0G32_Cl_CK P12s Al CK
P0G32_CI_FS P12s Al FS
P0G32_Cl_TSF
P12s/P0G32 A So MI Active
Processes:

This function passes a group of 31 PO signal without further processing into the appropriate 31 timeslots (TS2 to TS32)
of aP12ssignal.

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

NOTE 1: Thisfunction could be activated when also P129SD_A_So function is active. The timing information
(CK, MFS, FS) isidentical.

Defects: none.
Consequent actions: none.
Defect correlations: none.
Perfor mance monitoring: none.

NOTE 2: The P129/POG_A_So functions can only be used in a P125/PX_A_So compound function. It can not be
used as a standalone function.
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7.3.8.2 P0G32 termination source function POG32_T_So

NOTE: TheP0G32_T_So function can only be used in a P12¢/P0_A_So compound function. It can not be used as
a standal one function.

Symbol:
POG32_Al
POG32_ClI
Figure 54: POG32_T_So symbol
Interfaces:
Table 34: POG32_T_So input and output signals
Input(s) Qutput(s)
POG32_AI_D P0G32_CI_D
P0G32_Al_CK P0G32_CI_CK
P0G32_Al_FS P0G32_CI_FS
P0G32 Al MSF P0G32 CI_MFS
Processes: none.
Defects: none.
Conseguent actions: none.
Defect correlations: none.
Perfor mance monitoring: none.
7.3.8.3 P0G32 to PO layer adaptation source function POG32/P0_A_So/M

NOTE 1: The POG32/P0_A_So function can only be used in a P125/PO_A_So compound function. It can not be
used as a standalone function.

Symbol:

PO_CI
M=1..31

POG32/PO_A_So_MI———=\ P0G32/P0-M P12s_TI

V

POG32_AlIM

Figure 55: POG32/P0O_A_So symbol

ETSI



67 ETSI EN 300 417-5-1 V1.2.1 (2001-10)

Interfaces:
Table 35: POG32/P0O_A_So input and output signals
Input(s) Output(s)
PO_CI_D POG32_AI_D
PO_CI_CK P0G32_Al_CK
PO_CI_FS POG32_AI_FS
PO_Cl_SSF
P12s_TI_CK
P12s_TI_FS
P12s_TI_MFS
P0G32/PO_A So_MI_Active
Processes:

This function multiplex aP0O_Cl into timeaslot M (M = 1..31) of the POG32_AIl/M.

1 2 3 4 5 6 7 8
TS0 |
TS1

: 1 984 kbit/s payload (31 bytes)
TSM
TS31
TSO | | |[sa4 [sa5 |sa6 [Sa7 [sa8
TS1

: 1 984 kbit/s payload (31 bytes)
TS M

TS31 |

Figure 56: POG32_Al_D/M signal for POG32/P0_A_So

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 aAl S the function shall output an all-ONEs signal within 1 ms; on clearing of aAlS the function shall
output normal data within 1 ms.

NOTE 2: If Cl_SSF isnot connected (when connected to aPO_TT_So), Cl_SSF is assumed to be false.
Defect correlations: none.

Perfor mance monitoring: none.
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7.3.8.4 P0G32 to PO-LAPD layer adaptation source function POG32/P0-
LAPD_A_So/M

NOTE 1. The POG32/PO-LAPD_A_So function can only be used in a P125/POX_A_So compound function. It can
not be used as a standal one function.

Symbol:
PO-LAPD_CI
M=1..31
POG32/PO-LAPD_A_So_MI ———— POG32/ I:\’AO-LAPD P12s_TI
POG32_AI/M
Figure 57: POG32/PO-LAPD_A_So symbol
I nterfaces:
Table 36: POG32/PO-LAPD_A_So input and output signals
Input(s) Output(s)
PO-LAPD_CI_D P0G32_Al_D
PO-LAPD _Cl_CK P0G32_Al_CK
PO-LAPD _CI_FS P0G32_Al_FS
PO-LAPD _Cl_SSF
P12s TI_CK
P12s TI_FS
P12s TI_MFS
P0G32/P0-LAPD A So MI_Active
Processes:

This function multiplex a PO-LAPD_CI according to Q.921 into atime dot M (M = 1..31) of the POG32_Al/M.

1 2 3 4 5 6 7 8
Tso [ |
TS1

: 1 984 kbit/s payload (31 bytes)
TSM
TS31
TSO | | [sa4 [sa5 [Sa6 [Sa7 [Sa8
TS1

: 1 984 kbit/s payload (31 bytes)
TS M

TS31 |

Figure 58: POG32_Al_D/M signal for POG32/PO-LAPD_A_So

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
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On declaration of aAl S the function shall output an all-ONEs signal within 1 ms; on clearing of aAlS the function shall
output normal data within 1 ms.
NOTE 2: If CI_SSF isnot connected (when connected to aPO_TT_So), Cl_SSF is assumed to be false.
Defect correlations: none.

Perfor mance monitoring: none.

7.3.9 P12s layer to POX layer compound adaptation sink function
P12s/POX_A_Sk

Symbol:
PO_ClI PO-LAPD_CI
P12s/P0G32_A_Sk_MI
POG32/P0_A_Sk_MIM <———> P12s/POX
P0G32/P0-LAPD_A_Sk_MI/M
P12s_Al
Figure 59: P12s/POX_A_Sk symbol
I nterfaces:
Table 37: P12s/POG32_A_Sk input and output signals
Input(s) Output(s)
P12s_Al P12s/P0G32_A_Sk_MI
P12s/P0G32_A_Sk_MI
maximum 31 outputs:
maximum 31 inputs: PO_CI
POG32/P0_A_Sk_MI/M POG32/P0_A_Sk_MI/M
maximum 3linputs: maximum 31 outputs:
POG32/PO-LAPD_A_Sk_MI/M PO-LAPD_Cl
P0G32/PO-LAPD_A Sk MI/M
Processes:

The P129/POX_A_Sk compound function provides adaptation from the P12s layer to the POX layers. This processis
performed by a combination of several atomic functions as shown in figure 60. The P125/P0G32_A_Sk function
performs the P12s layer specific dlip buffer processing, while the POG32/POX_A_Sk functions perform the lower order
PO specific adaptation. Each of these POG32/POX_A_Sk functionsis characterized by the parameter M, which define
the time ot number of the PO within the P12s the function has access to (PO numbering scheme as specified in

clause 5.1.1.2 of ITU-T Recommendation G.704 [4], i.e. 0 to 31). According to the POG32 multiplex structures
supported by the NE, a variety of possible combinations of these POG32/POX_A_Sk functionsexist. Table 38 lists all
possible POG32/POX_A_Sk functions within a P125/POX_A_Sk compound function.

NOTE 1: Sub-rates below 64 kbit/s rate is for further study.
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PO_ClI PO _ClI PO-LAPD_CI PO-LAPD_CI
P0G32/P0 P0G32/P0 0G32/P0-LAP 0G32/P0-LAP
-1 -32 -1 -31

PO.Z P0-32 ............................................ Po-l P0'31

%0632

P0G32_Al

P0G32 Cl

P12s/P0G32
P12s/POX_A_Sk

P12s_Al

Figure 60: P12s/POX_A_Sk compound function with set of P12s/PO_A_Sk atomic functions

Table 38: Possible POG32/POX_A_Sk functions of a P12s/POX_A_Sk compound function

Atomic function PO number M
P0G32/PO_A Sk/M 1to 31
P0G32/P0O-LAPD A SkIM 1to 31

For specific implementations only a subset of these POG32/POX_A Sk functions may be used (e.g. PCM channel bank).
If aflexible POG32 multiplex structure is supported, several POG32/POX_A Sk functions may have access to the same
PO timeslot. In contradiction with the source direction, adaptation sink functions may be activated all together. This will
presumably cause events (e.g. pN_CS) to be detected and reported. To prevent this an adaptation sink function can be
deactivated. Thisis controlled by the equipment management function by activating/deactivating the functions
according to the configured POG32 multiplex structure.

NOTE 2: The P129P0G32_A_Sk, POGG24_T_Sk and POG32/P0O_A Sk defined in the following clauses can only
be used in aP12s/X_A_Sk compound function. These functions can not be used as stand alone functions.

NOTE 3: The POG32 isavirtua sub-layer only applicablein a P12s/POX_A compound function.

7.39.1 P12s layer to POG32 adaptation sink function P12s/P0G32_A_ Sk

NOTE 1. The P129P0G32_A_Sk function can only be used in a P125/POX_A_Sk compound function. It can not be
used as a standalone function.

Symbol:

POG32_Cl

]

P12s/P0G32_A_Sk_MI—————\ P12s/P0G32

P12s_Al

Figure 61: P12s/P0G32_A_Sk symbol
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Interfaces:
Table 39: P12s/P0G32_A_Sk input and output signals
Input(s) Output(s)
P12s_Al_D P0G32_CI_D
P12s_Al_CK P0G32_CI_SSF
P12s Al FS P0G32_MI_pN_CS
P12s_Al_TSF
P0G32_Cl_CK
P0G32_CI_FS
P12s/P0OG32_A Sk _MI_1second
P12s/P0G32_A Sk MI_Active
Processes:

The function performs rate adaptation between the P12s and the POG32 by means of frame slip. The function shall
tolerate jitter and wander according to ITU-T Recommendation G.823 [8] without any impairment. Wander outside the
limits and frequency deviations shall result in controlled 125us frame dlips.

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 the management point.

Defects: none.
Consequent actions:

aSSF —  ALTSF

aAlS — ALTSF

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

NOTE 2: If Al_TSFisnot connected (when connected to aPO_TT_So), Al_TSF is assumed to be false.
Defect correlations: none.
Perfor mance monitoring:

The performance monitoring process shall be performed as specified in ITU-T recommendation M.2100 clause 5.2.2
and annex B.

NOTE 3: Whether or not performance monitoring is actually supported by a network element is determined by the
presence of the element management performance monitoring functions.

The function shall support performance monitoring on controlled frame dlips.

pN_CS - Number of controlled frame slips
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7.3.9.2 P0OG32 termination sink function TUG_T_Sk

NOTE: TheP0G32_T_Sk function can only be used in a P125/POX_A_Sk compound function. It can not be used
as a standalone function.

Symbol:
P0OG32_Al
P0G32_Cl
Figure 62: POG32_T_Sk symbol
Interfaces:
Table 40: POG32_T_Sk input and output signals
Input(s) Output(s)
P0G32_Cl_D P12s Al D
P0G32_Cl_CK P12s_Al_CK
P0G32_CI_FS P12s_Al_FS
P0G32_CI_TSF
P12s/P0G32_A_So Ml Active
Processes: none.
Defects: none.

Consequent actions:

arsF - Cl_SSF
Defect correlations: none.
Perfor mance monitoring: none.
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7.3.9.3 P0G32 to PO layer adaptation sink function POG32/P0_A_ Sk/M

NOTE 1: The POG32/PO_A_Sk function can only be used in a P125/POX_A_Sk compound function. It can not be
used as a standalone function

Symbol:
PO_CI
ﬂ\ M=1..31
POG32/PO_A_Sk_MI<———>\ P0G32/P0-M
POG32_Al
Figure 63: POG32/P0_A_Sk symbol
I nterfaces:
Table 41: POG32/P0_A_Sk input and output signals
Input(s) Output(s)
P0G32_Al_D PO _CI D
P0G32_Al_CK PO_CI_CK
P0G32_Al_FS PO_CI_FS
POG32_Al_TSF PO_CI_SSF
POG32/P0_A Sk _MI_Active
Processes:

This function de-multiplex aP0O_CI fromtime slot M (M = 1..31) in the POG32_AI/M.

1 2 3 4 5 6 7 8

TSO |
TS1

: 1 984 kbit/s payload (31 bytes)
TS M
TS31
TSO | | |[sa4 [sa5 [sa6 [Sa7 [sa8
TS1

: 1 984 kbit/s payload (31 bytes)
TS M
TS31 |

Figure 64: POG32_Al_D/M signal for POG32/P0_A_So

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 Al_TSF

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

NOTE 2: If Al_TSFisnot connected (when connected to aPO_TT_So), Al_TSF is assumed to be false.
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Defect correlations:

Perfor mance monitoring:

7.3.9.4

none.

none.
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P0OG32 to PO-LAPD layer adaptation sink function POG32/P0O-LAPD_A_Sk/M

NOTE 1. The POG32/PO-LAPD_A_Sk function can only be used in a P125/POX_A_Sk compound function. It can
not be used as a standal one function.

Symbol:
PO-LAPD_CI
ﬂ\ M=1..31
POG32/PO-LAPD_A_Sk_ Ml <——— POG32/ ':AO'LAPD
POG32_Al
Figure 65: POG32/PO-LAPD_A_Sk symbol
Interfaces:
Table 42: POG32/PO-LAPD_A_Sk input and output signals
Input(s) Output(s)
P0G32_Al_D PO-LAPD_CI_D
P0OG32_Al_CK PO-LAPD_CI_CK
POG32_AI_FS PO-LAPD_CI_FS
POG32_AI_TSF PO-LAPD_CI_SSF
P0G32/ PO-
LAPD_A_Sk_MI_AIS_Reported
P0G32/ PO-LAPD_A_Sk_MI_Active
Processes:

This function de-multiplex a PO-LAPD_CI according to Q.921 fromtime slot M (M = 1..31) in the POG32_AI/M.

TS0
TS1
TS M
TS31
TS0
TS1
TS M

TS31

2 3 4 5 6 7 8

2 048 kbit/s payload (31 bytes)

| |[sa4 [sa5 [sa6 [Sa7 [sa8

2 048 kbit/s payload (31 bytes)

Figure 66: POG32_AIl_D/M signal for POG32/PO-LAPD_A_So

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.
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Consequent actions:
aAlS - Al_TSF

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

NOTE 2: If Al_TSFisnot connected (when connected to a PO-LAPD_TT_So), Al_TSF is assumed to be false.
Defect correlations: none.

Perfor mance monitoring: none.

7.3.10 P12s layer to V3-SM layer adaptation source function
P12s/POX_A_So

Inserts the Sab bits and Sa6 nibbles for the purpose of the V3 Section maintenance. For further study.

7.3.11 P12s layer to V3-SM layer adaptation source function
P12s/POX_A_Sk

Evaluatesthe A, Sab bits and Sab nibbles for the purpose of the V3 Section maintenance. For further study.

7.4 P12s layer monitoring functions

7.4.1 P12s layer non-intrusive monitoring function P12sm_TT_Sk
Symbol:

P12s_AI_TSF
AN
|
|
|

P12sm_TT_Sk_M

P12s_Cl

Figure 67: P12sm_TT_Sk symbol
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Interfaces:
Table 43: P12sm_TT_Sk input and output signals
Input(s) Output(s)
P12s CI_D P12s Al_TSF
P12s CI_CK P12s_AI_TSD
P12s_CI_FS P12sm_TT_Sk_MI_cSSF
P12s_CI_MFS P12sm_TT_Sk_MI_cDEG
P12s_Cl_SSF P12sm_TT_Sk_MI_cRDI
P12s_Cl_MFP P12sm_TT_Sk_MI_RNCI
P12sm_TT_Sk_MI_TPmode P12sm_TT_Sk_MI_MFP
P12sm_TT_Sk_MI_SSF_Reported P12sm_TT_Sk_MI_pN_EBC
P12sm_TT_Sk_MI_RDI_Reported P12sm_TT_Sk_MI_pN_DS
P12sm_TT_Sk_MI_DEGM P12sm_TT_Sk_MI_pF_EBC
P12sm_TT_Sk_MI_DEGTHR P12sm_TT_Sk_MI_pF_DS
P12sm_TT_Sk MI_1second
P12sm TT Sk MI CRC4mode
Processes:

This function monitors a P12s for errors, and recovers the trail termination status. It extracts the payload independent
overhead bits (C,C,C5Cy, A, E) from the P12s layer characteristic.

FAS: If CI_MFP is FALSE, the FAS bits of each received double frame are compared to their expected value
"0011011". A difference is taken as evidence of one or more errors (nN_B) in the block.

C,C,C,C,: If CI_MFPis TRUE, CRC-4 is computed for each bit of the preceding P12s submultiframe and compared
with bits C,C,C3C, recovered from the current submultiframe. A difference between the computed and recovered
C,C,C3C, valuesistaken as evidence of one or more errors (NN_B) in the computation block.

A, E: Theinformation carried in the A and E bits (RDI, REI) is extracted to enable single ended maintenance of a
bi-directional Trail (Path). The REI (nF_B) is used to monitor the error performance of the other direction of
transmission, and the RDI provides information as to the status of the remote receiver. A "1" indicates a Remote Defect
Indication state, while a"0" indicates the normal, working state. The application process is described in

EN 300 417-1-1 [9], clauses 7.4.2 (REl), 7.4.11 and 8.2 (RDI). If CI_MFPisFALSE, nF_Bissetto 0. If CI_MFPis
true, nF_B isREI.

Defects:
The function shall detect for dRDI defect according the specification in EN 300 417-1-1 [9], clause 8.2.1.

The function shall detect for dDEG defect as specified in EN 300 417-1-1 [9] with the following extensions (see
figure 48): the Error Detection Code Violation (EDCV) process shall assume "zero" EDCVsin the incoming signal if
Cl_MFPisFALSE, and dDEG shall be cleared when CI_MFP isFALSE.

NOTE 1: The precise behaviour of the N_EBC counting during the second of the switch over in which MFP
changesitsvalue, is not defined in the present document.

The function shall detect a CRC-4 multiframe generator/detector status (MI_RNCI) if (pF_EBC > 990 and
pF_DS = fase) for five consecutive seconds. The MI_RNCI status shall be cleared if (pF_EBC < 990 or pF_DS = true)
for five consecutive seconds.

NOTE 2: Thisdefect is defined only when the frame alignment process in the associated <server>/P12s A_Sk
function operates in the automatic CRC4 interworking mode (CRC4modeis AUTO).

NOTE 3: P12sm_TT_Sk MI_CRC4mode signal shall be the same signal as the one used in the associated
adaptation sink function (<server>/P12s A_Sk).

Consequent actions:
arsrF - Cl_SSF

arsb - dDEG
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MI_MFP « CLMFP

Defect correlations:

cDEG - dDEG and MON
cRDI - dRDI and MON and RDI_Reported
CSSF - Cl_SSF and MON and SSF_Reported

Perfor mance monitoring:

The performance monitoring process shall be performed as specified in EN 300 417-1-1[9], clauses 8.2.4 10 8.2.7 (see
note 2).

NOTE 4: Whether or not performance monitoring is actually supported by a network element is determined by the
presence of the element management performance monitoring functions.

The function shall support performance monitoring on CRC-4 violations CRC4V) and on frame alignment signal errors
(FASE). This shall be controlled viathe CI_MFP signal. For the case CI_MFP is TRUE CRCA4V will be applied.
Otherwise (CI_MFP is FALSE) FASE will be applied (see figure 48).

pN_DS - al SF or dEQ
pF_DS —  dRDI
pN_EBC —~ INN_B
pF_EBC ~ 3nFB

8 P31s path layer functions

SD_CI

\P31s-LC/

S12_CI si1_Cl Avp_Cl P31s_TI Avp Cl SlZ Cl Sll Cl

2
N\ Pa1s/sx /\ A Pflslkvr%\ N\ Pat P313/Avp / x P31s/SX /

VOox_ CI  DCC_Cl  POs_Cl 0. Cl sb_cl POs_CI DCC_Cl  Vox.cCl
\les/vo%@eals/chk\Pals/Po;{ \P315/PO§/ PBlleC;Z \p3Lsivoy
I I |
\ \ \ \ Tec  Tec
GC GC GC SSMITM

P31s_Al SSM/TM

RI_RDI, RI_REI

P31s_Cl P31s_Cl

315D/P3 315D/P3
P3lsD AI

J_RI_RDR31s
< RICRE]
RI_ODI
RI_OEI

P31s_CI

|

P31s_Cl P31s_Cl

Figure 68: P31s path layer atomic functions
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P3lslayer CP

The Characteristic Information (Cl) at this point is octet structured with an 125 ps frame (see figure 69). Itsformat is
characterized as P31s_Al plusthe P31strail termination overhead inthe TR, EM, and MA locations as defined in
ETS 300 337 [10]. For the case the signal has passed the tandem connection sublayer, P31s_CI has defined P31s
tandem connection trail termination overhead in location NR.

NOTE 1: NR will be undefined when the signal P31s_CI has not been processed in a tandem connection adaptation
and trail termination function.

NOTE 2: An unequipped P31ssigna isfor further study.
P31slayer AP

The Adaptation Information (Al) at this point is octet structured with an 125 s frame (see figure 69). It represents
adapted client layer information comprising 530 bytes of client layer information, the signal label bitsin byte MA, the
multiframe indicator in byte MA, the synchronization status message/timing marker bit in byte MA, and a 64 kbit/s
general communication channel in byte GC.

NOTE 3: GC will be undefined when no GC byte adaptation source function is connected to the AP.

The composition of the payload transported by an P31s will be determined by the client layer application. Typical
compositions of the payload include:

- aTU-12 gructured signal;
- an ATM 33920 kbit/s cell stream signal.

Figure 68 shows that more than one adaptation function exists in this P31s layer that can be connected to one P31s
access point. For the case of the adaptation source functions, only one of these adaptation source functionsis allowed to
be activated. For this activated source, access to the access point by other adaptation source functions shall be denied. In
contradiction with the source direction, adaptation sink functions may be activated al together. This may cause faults
(e.g. cLOF) to be detected and reported. To prevent this an adaptation sink function can be deactivated.

NOTE 4: 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, one out of the set of functions will be active.

1 2 3 60 1 2 3 60
1 [Far] Fa2 | \
2 | EM
3 | TR
4 | mA 530 octets MA 530 octets
5 NR payload payload
6 | GC GC
7
8
9
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
MA [RDI|REI| Signal Label | Multind [SSM| MA[ [ | signalLabel | Multind [SSM|
NR‘ IEC/INCAIS ‘REI‘OEI FAS 1-8
Trace | 9-72 Mult Ind SSMi]
ge[S)lRD' ;i 00 |SSM[1] MSB
res
Reserved | 75-76 01 SsMi2] |
10 |ssM[3] |
11 |SSM[4] LSB
Figure 69: P31s_CI_D (left) and P31s_AI_D (right)
8.1 P31s connection functions
For further study.
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8.2 P31s trail termination functions

8.2.1 P31s trail termination source P31s TT_So

Symbol:
P31s_Al
P31s_RI_RDI
P31s_TT_So_Mi P31s RI_REI
P31s_Cl
Figure 70: P31s_TT_So symbol
Interfaces:
Table 44: P31s_TT_So input and output signhals
Input(s) Output(s)
P31s_Al D P31s_CI_D
P31s_Al_CK P31s_Cl_CK
P31s_Al_FS P31s_CI_FS
P31s_RI_RDI
P31s_RI_REI
P31s TT _So MI _TxTI
Processes:

This function adds error monitoring, status overhead bytes, trace identifier and the frame alignment signal to the
P31s Al presented at itsinput, to form the P31s layer Characteristic Information. The processing of the trail termination
overhead bytesis defined as follows:

TR: Inthis byte the function shall insert the Transmitted Trail Trace Identifier TxTI. Itsformat is described in
EN 300 417-1-1[9], clause 7.1.

MAT[1]: Bit 1, aRDI indication, shall be set to "1" on activation of the RI_RDI within 1 ms, determined by the
associated P31s TT_Sk function, and set to "0" within 1 ms on clearing of RI_RDI.

MA[2]: Bit 2, aREI (Remote Error Indication) indication, shall be set to "1" within 1 ms on declaration of
RI_REI - determined by the associated P31s TT_Sk function if one or more errors were detected by the
BIP-8 process - and shall be otherwise set to zero within 1 ms.

EM: In this byte the function shall insert the BIP-8 EDC with even bit parity. Each bit n of current EM is computed to

provide even parity over the nt bit of every byte in the previous frame of the Characteristic Information
P31s Cl, i.e. EM iscalculated over the entire previous P31s signal. Further reference is provided in
EN 300 417-1-1 [9], clause 7.3 and ETS 300 337 [10].

FAL1FA2 - Frame Alignment Sgnal (FAS): The function shall insert the 34 368 kbit/s 125 ps frame alignment signal
FA1FA2 into the frame overhead as defined in ETS 300 337 [10] and depicted in figure 69.
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Defects: none.
Consequent actions: none.
Defect correlations: none.
Perfor mance monitoring: none.
8.2.2 P31s trail termination sink P31s_TT_ Sk
Symbol:
P31s_Al
P31s_RI_RDI
P31s TT_Sk M P31s Rl REl
P31s_ClI
Figure 71: P31s_TT_Sk symbol
Interfaces:
Table 45: P31s_TT_Sk input and output signal
Input(s) Output(s)
P31s CI_D P31s_Al D
P31s_CI_CK P31s_Al_CK
P31s_CI_FS P31s_Al_FS
P31s_Cl_SSF P31s_Al_TSF
P31s_TT_Sk_MI_TPmode P31s_AI_TSD
P31s TT_Sk_MI_SSF_Reported P31s_TT_Sk MI_cTIM
P31s _TT_Sk_MI_ExTI P31s_TT_Sk_MI_cUNEQ
P31s_TT_Sk_MI_RDI_Reported P31s _TT_Sk_MI_cDEG
P31s_TT_Sk _MI_DEGTHR P31s_TT_Sk_MI_cRDI
P31s_TT_Sk_MI_DEGM P31s_TT_Sk_MI_cSSF
P31s_TT_Sk_MI_1second P31s_TT_Sk_MI_AcTI
P31s_TT_Sk_MI_TIMdis P31s_RI_RDI
P31s_RI_REI
P31s_TT_Sk_MI_pN_EBC
P31s_TT_Sk_MI_pF_EBC
P31s_TT_Sk_MI_pN_DS
P31s TT Sk MI_pF DS
Processes:

This function monitors for 34 Mbit/s frame errors and recovers the trail termination status as defined in
ETS 300 337 [10]. It extracts the payload independent overhead bytes EM, TR, MA bits 1, 2 from the P31s layer
Characteristic information:

EM: Even bit parity (BIP-8) shall be computed for each bit n of every byte of the preceding frame and compared with
bit n of EM recovered from the current frame (n=1 to 8 inclusive). A difference between the computed and recovered
EM values shall be taken as evidence of one or more errors (nN_B) in the computation block.
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TR: The 16 byte Trail Trace Identifier (TTI) shall be recovered from the TR byte and shall be made available for
network management purposes. The application and the acceptance and mismatch detection process shall be performed
as described in the EN 300 417-1-1[9], clauses 7.1 and 8.2.1.3.

The trace identifier processin this function is required to support “mode 1" (EN 300 417-1-1 [9], clause 7.1) only.
"Transmission and Multiplexing (TM); Generic requirements of transport functionality of equipment; Part 1-1: Generic
processes and performance" P31s connection equipment does not exist.

MA[1-2]: Therelevant information carried in the MA byte (RDI in bit 1, REI in bit 2) shall be extracted to enable
single ended maintenance of a bi-directional Trail. The REI (nF_B) shall be used to monitor the error performance of
the reverse direction of transmission; the RDI provides information as to the status of the remote receiver. A "1"
indicates a RDI state, whilea"0" indicates the normal working state. The application process shall be performed as
specified in EN 300 417-1-1 [9], clauses 7.4.2 (REI), 7.4.11 and 8.2 (RDI).

MA[3-5]: Theinformation in the signal label bits shall be extracted to allow unequipped P31s defect detection.
Defects:

The detection and removal conditions and processes for dAUNEQ, dDEG, dRDI and dTIM are described in
EN 300417-1-1[9], clause 8.2.1.

Consequent actions:

aAlS - dUNEQ or dTIM

aRDI - Cl_SSF or dUNEQ or dTIM
arsr - CI_SSF or dUNEQ or dTIM
arsb - dDEG

aREl - "#EDCV"

On declaration of an 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:

cUNEQ —  MON and dUNEQ

cTIM - MON and dTIM (and not dUNEQ)

cDEG - MON and dDEG and (not dUNEQ) and (not dTIM)

cRDI - MON and dRDI and (not dTIM) and (not dJUNEQ) and RDI_Reported
CSSF - MON and ClI_SSF and SSF_Reported

It shall be an option to report SSF as a fault cause. Thisis controlled by means of the parameter SSF_Reported. The
default shall be SSF_Reported = false.

It shall be an option to report RDI as afault cause. Thisis controlled by means of the parameter RDI_Reported. The
default shall be RDI_Reported = false.

Perfor mance monitoring:

The performance monitoring process shall be performed as specified in EN 300 417-1-1[9], clauses 8.2.4 t0 8.2.7.

pN_DS - al SF or dEQ
pF_DS —  dRDI
pN_EBC —~ INN_B
pF_EBC ~ InFB
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8.3.1 P31s layer to VC-12, VC-11 layer compound adaptation source

function P31s/SX_A_So

Symbol:
S12 ClI S11_Cl
P31s/TUG_A_So_MI
TUG/S12_A_So MI/M ——>> P31s/SX <—P31s_TI
TUG/S11*_A_So_MI/M i
P31s_Al
Figure 72: P31s/SX_A_So symbol
Interfaces:
Table 46: P31s/SX_A_So input and output signals
Input(s) Output(s)
P31s/TUG_A_So_MI P31s_Al
P31s_TI
maximum 14 inputs:
S12 _Cl
TUG/S12_A_So_MI/M
maximum 14 inputs:
S11_Cl
TUG/S11* A So MI/M
Processes:

The P315/SX_A_So compound function provides adaptation from the VC-12/11 layers to the P31slayer. This processis
performed by a combination of several atomic functions as shown in figure 73. The P31TUG_A_So function performs
the P31s layer specific signal label and multiframe processing, whilethe TUG/S12_A_So and TUG/S11*_A_So
functions perform the lower order V C specific frequency justification and bitrate adaptation. Each of these
TUG/Sm_A_So functions is characterized by the parameter M, which define the number of the TU within the P31sthe
function has access to (TU numbering scheme as specified in ETS 300 337 [10], clause 5.3). According to the TUG
multiplex structures supported by the NE, a variety of possible combinations of these TUG/Sm_A_So functions exists.
Table 47 lists al possible TUG/Sm_A_So functions within a P315/SX_A_So compound functions.
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S12_Cl S11_ClI S12_CI S11_CI
TUG/S12 TUG/S11* TUG/S12 TUG/S11*
-0 -0 -13 -13
\ ) )

= e S
TUG_AI
\rue /
TUG_CI
@”UG P31s/SX_A_So
P31s_Al

Figure 73: P31s/SX_A_So compound function with set of P31s/Sm_A_So atomic functions

Table 47: Possible TUG/Sm_A_So functions of a P31s/SX_A_So compound function

Atomic function TU-12 number M
TUG/S12 A So/M 0to 13
TUG/S11* A So/M 0to 13

For specific implementations only a subset of these TUG/Sm_A_So functions may be used (e.g. aterminal multiplexer
with fixed 2 Mbit/s access has 14 TUG/S12_A_So functions). If aflexible TUG multiplex structure is supported,
several TUG/Sm_A_So functions may have access to the same TU timeslot. For such case, only one of these adaptation
source functionsis alowed to be activated. Thisis controlled by the equipment management function by
activating/deactivating the functions according to the configured TUG multiplex structure.

NOTE 1. TheP31sTUG_A_So, TUG T_Soand TUG/Sm_A_So (m = 12, 11*) defined in the following clauses
can only be used in aP31s/SX_A_So compound function. These functions can not be used as stand alone

functions.
NOTE 2: The TUG isavirtual sub-layer only applicablein a P315/SX_A compound function.
NOTE 3: The number of TUG/Sm_A (m=12,11*) functions that is active shall completely fill the P31s payload.

8.3.1.1 P31s layer to TUG adaptation source function P31s/TUG_A_So

Symbol:
TUG_CI

P31s/TUG_A_So Ml ———\ P31s/TUG

i

P31s_Al

Figure 74: P31s/TUG_A_So symbol
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Interfaces:
Table 48: P31s/TUG_A_So input and output signals
Input(s) Output(s)

TUG_CID P31s_Al D

TUG_CI_CK P31s_Al_CK

TUG_CI_FS P31s_Al_FS

TUG_CI_MFS

P31s/TUG_A So MI Active

NOTE: The P31s/TUG_A_So functions can only be used in a P31s/SX_A_So

compound function. It can not be used as a stand alone function.

Processes:

The function adds two payload specific signals (bits MA[3-5] and MA[6-7]) to the P31s POH and fixed stuff (R) bytes
to the P31s payload (see figure 76).

MA[3-5]: In this byte the function shall insert code "011" (TU-12 structure) as defined in ETS 300 337 [10].

MA[6-7]: The value of the multiframe indicator bits shall be set as specified by ETS 300 337 [10], 500 us TU
multiframe sequence, and aligned with TUG_CI_MFS.

TU multiframe
indicator
1 [2 [3 |4 [5 6 |7 8

Figure 75: TU multiframe indicator bits in byte MA

R - Fixed Suff bytes: The fixed stuff bytes R are undefined.

123 3132 60
10 |
5 |H
3
4
1111 1111
5 0123456789753 e 0123456789753 14,
6
o 0123456789153 0123456789153
8
9 |R RR

TU-12 TU-12
#0 #13

Figure 76: P31s payload (TU-12s and fixed stuff "R" bytes) and TU-12 numbering scheme
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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: none.
Defect correlations: none.
Perfor mance monitoring: none.
8.3.1.2 TUG termination source function TUG_T_So
Symbol:
TUG_AI
TUG_CI

Figure 77: TUG_T_So symbol
Interfaces:

Table 49: TUG_T_So input and output signals

Input(s) Qutput(s)
TUG_AI_D TUG_CI D
TUG_Al_CK TUG_CI_CK
TUG_Al_FS TUG_CI_FS
TUG_Al MFS TUG_CI_MFES

NOTE: TheTUG_T_So functions can only be used in a P31s/SX_A_So compound function. It can not be used as
a stand alone function.

Processes: none.
Defects: none.
Consequent actions: none.
Defect correlations: none.
Perfor mance monitoring: none.
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8.3.1.3 TUG to VC-12 layer adaptation source function TUG/S12_A So/M
Symbol:
S12 Cl
M=0..13
TUG/S12_A_So Ml —— =\  TUG/S12-M P31s TI
TUG_AI/M
Figure 78: TUG/S12_A_So symbol
Interfaces:

Table 50: TUG/S12_A_So input and output signals

Input(s)

Output(s)

S12_CI D
S12_Cl_CK
S12_CI_FS

TUG_AID
TUG_AI_CK
TUG_AI_FS

S12_CI_SSF

P31s_TI_CK

P31s TI_FS
P31s_TI_MFS
TUG/S12 A So MI Active

NOTE 1: The TUG/S12_A_So functions can only be used in a P315/SX_A_So compound function. It can not be
used as a stand alone function.

Processes.

This function provides frequency justification and bitrate adaptation for aVVC-12 signal, represented by a nominally
(140 x 64 / 4) = 2 240 kbit/s information stream with a frequency accuracy within + 4,6 ppm and the related frame
phase, to be multiplexed into a P31s signal viaa TU-12.

NOTE 2: Degraded performance may be observed when interworking with SONET equipment having a+20 ppm
network element clock source.

The (500 ps) frame phase of the VC-12 is coded in the related TU-12 pointer. Frequency justification, if required, is
performed by pointer adjustments. The accuracy of this coding processis specified below. Refer to annex A of
EN 300 417-4-1 [11].

Freguency justification and bitrate adaptation: The function shall provide 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 P31s clock, frame position, and justification decision.

Thejustification decisions determine the phase error introduced by the TUG/S12_A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the TU-12 pointer actions. An exampleisgivenin
clause A.2 of EN 300 417-4-1[11].

Each justification decision results in a corresponding negative/positive justification action. Upon a positive justification
action, the reading of 8 data bits shall be cancelled once and no data are written at the justification opportunity position
V3+1 (seefigure 79). Upon a negative justification action, an extra 8 data bits shall be read out once into the
justification opportunity position V3.

NOTE 3: 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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Buffer size: For further study.
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indicates the 144 bytes belonging to the TU-12 (10)

01* 10*, 11* and 00* indicate code value in bits MA[6-7]

Figure 79: TUG_AI_D/10 signal

The TU-12 pointer is carried in bytes V1 and V2 of payload specific OH per 500 ps multiframe (see figure 79). The
TU-12 pointer is aligned in the P31s payload in fixed positions relative to the P31s frame and multiframe. The format of
the TU-12 pointer and its location in the frame/multiframe are defined in ETS 300 337 [10].

V1, V2 - Pointer generation: The function shall generate the TU-12 pointer asis described in EN 300 417-1-1[9],
annex A: Pointer Generation. It shall insert the pointer in the appropriate V1, V2 positions with the SSfield set to 10 to

indicate TU-12.

NOTE 4: The byte V4 is undefined.

TU-12 timeslot: The adaptation source function has access to a specific TU-12 of the TUG access point. The TU-12 is

defined by the parameter M (M=0 to 13).
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Figure 73 shows that more than one adaptation source function existsin the TUG virtua sub-layer that can be
connected to one TUG 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 TU timeslot. Accessto the
same TU timeslot by other adaptation source functions shall be denied.

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 aAl S the function shall output an all-ONEs signal within 1 ms; on clearing of aAlS the function shall
output normal data within 1 ms.

NOTE5: If CI_SSF isnot connected (when connected to aS12_TT_So), Cl_SSF is assumed to be false.

Defect correlations: none.
Perfor mance monitoring: none.
8.3.14 TUG to VC-11 layer adaptation source function TUG/S11_A_So/M
Symbol:
S11 _Cl
M=0..13
TUG/S11* A So Ml——>\ TUG/S11*-M P31s_TI
TUG_AIIM
Figure 80: TUG/S11* A_So symbol
Interfaces:

Table 51: TUG/S11_A_So input and output signals

Input(s) Qutput(s)

S11_CI.D

S11_CI_CK

S11_CI_FS

S11 _CI_SSF

P31s_TI_CK

P31s_TI_FS

P31s_TI_MFS
TUG/S11* A _So_MI_Active

TUG_AID
TUG_AI_CK
TUG_AI_FS

NOTE 1. TheTUG/S11*_A_So functions can only be used in a P31/SX_A_So compound function. It can not be

used as a stand alone function.
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Processes:

This function provides frequency justification and bitrate adaptation for aVVC-11 signal, represented by a nominally
(104 x 64/ 4) = 1 664 kbit/s information stream with a frequency accuracy within + 4,6 ppm and the related frame
phase, to be multiplexed into a VC-4 signal. The VC-11 is transported within a TU-12; 9 bytes of fixed stuff (see
figure 81) are added per 125 psto the VC-11 as specified by EN 300 147 [1] to map the VC-11 into the TU-12 payload
(see note 2).

NOTE 2: Mapping aVC-11 into aTU-12 allowsthe VC-11 signal to be transported in aV C-12 based network (via
S12 Cand TUG/S12_A functions) and to non-intrusively monitor this VC-11 by means of aVC-12
non-intrusive monitor (S12m_TT_Sk). The TUG/S11*_A function will be used at the junction of VC-11
and VC-12 networks.

NOTE 3: Degraded performance may be observed when interworking with SONET equipment having a+20 ppm
network element clock source.

The (500 ps) frame phase of the VC-11 is coded in the related TU-12 pointer. Frequency justification, if required, is
performed by pointer adjustments. The accuracy of this coding processis specified below. Refer to annex A of
EN 300 417-4-1 [11].

Frequency justification and bitrate adaptation: The function shall provide 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 P31s clock, frame position, and justification decision.

The justification decisions determine the phase error introduced by the TUG/S11*_A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the TU-12 pointer actions. An exampleisgivenin
clause A.2 of EN 300 417-4-1 [11].

Each justification decision results in a corresponding negative/positive justification action. Upon a positive justification
action, the reading of 8 data bits shall be cancelled once and no data are written at the justification opportunity position
V3+1 (seefigure 81). Upon a negative justification action, an extra 8 data bits shall be read out once into the
justification opportunity position V3.

NOTE 4: 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.
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|:| indicates the 144 bytes belonging to the TU-12 (10)

01*, 10*, 11*, and 00* indicate code value in bits MA[6-7]

R* indicates fixed stuff with even parity

The positions of the V5, J2, N2, K4 and R* bytes is relative to the position of the VC-11 in the TU-12.
The start of the VC-11 (V5 byte) is defined by the TU-12 pointer.

Figure 81: TUG_AI_D/10 signal

The TU-12 pointer is carried in bytes V1 and V2 of payload specific OH per 500 ps multiframe (see figure 81). The
TU-12 pointer is aligned in the P31s payload in fixed positions relative to the P31s frame and multiframe. The format of
the TU-12 pointer and its location in the frame/multiframe are defined in ETS 300 337 [10].

V1, V2 - Pointer generation: The function shall generate the TU-12 pointer asis described in EN 300 417-1-1[9],
annex A: Pointer Generation. It shall insert the pointer in the appropriate V1, V2 positions with the SSfield set to 10 to
indicate TU-12.

NOTE5: The byte V4 is undefined.

TU-12 timeslot: The adaptation source function has access to a specific TU-12 of the TUG access point. The TU-12 is
defined by the parameter M (M=0 to 13).
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Figure 73 shows that more than one adaptation source function existsin the TUG virtua sub-layer that can be
connected to one TUG 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 TU timeslot. Accessto the
same TU timeslot by other adaptation source functions shall be denied.

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 aAl S the function shall output an all-ONEs signal within 1 ms; on clearing of aAlS the function shall
output normal data within 1 ms.

NOTE 6: If CI_SSF isnot connected (when connectedto aS11 TT_So), Cl_SSF isassumed to be false.
Defect correlations: none.

Perfor mance monitoring: none.

8.3.2 P31s layer to VC-12, VC-11 layer compound adaptation sink
function P31s/SX_A_ Sk

Symbol:
S12 CI S11_ClI
P31s/TUG_A_Sk Ml
TUG/S12_A Sk MIIM <—— P31s/SX
TUG/S11* A _Sk_MI/M
P31s_Al
Figure 82: P31s/TUG_A_Sk symbol
Interfaces:

Table 52: P31s/TUG_A_SK input and output signals

Input(s) Output(s)
P31s_Al P31s/TUG_A_Sk_MI
P31s/TUG_A_Sk_MI

maximum 14 outputs:

maximum 14 inputs: S12_ClI
TUG/S12_A_Sk_MI/M TUG/S12_A_Sk_MI/M
maximum 14 inputs: maximum 14 outputs:
TUG/S11*_A_Sk_MI/M S11_CI

TUG/S11* A Sk MI/M
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Processes:
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The P31s/SX_A_Sk compound function provides adaptation from the P31s layer to the VC-12/11 layers. This processis
performed by a combination of several atomic functions as shown in figure 83. The P31TUG_A_ Sk function performs
the P31s layer specific signal label and multiframe processing, whilethe TUG/S12_A_Sk and TUG/S11*_A_Sk
functions perform the lower order VVC specific frequency justification and bitrate adaptation. Each of these
TUG/Sm_A_Sk functionsis characterized by the parameter M, which define the number of the TU within the P31sthe
function has access to (TU numbering scheme as specified in ETS 300 337 [10], clause 5.3). According to the TUG
multiplex structures supported by the NE, a variety of possible combinations of these TUG/Sm_A_ Sk functions exists.
Table 53 lists al possible TUG/Sm_A_Sk functions within a P315/SX_A_Sk compound function.

S12_Cl S11 _ClI

s12_Cl s11_Cl

i r 1 1
TUG/S12 TUG/S11* TUG/S12 TUG/S11*
-0 -0 -13 -13

a—
U12-0 TU1l2-1 TU12-2
!

UG_CI

; P31s/TUG ;

P31s/SX_A_Sk

P31s_Al

Figure 83: P31s/SX_A_Sk compound function with set of P31s/Sm_A_Sk atomic functions

Table 53: Possible TUG/Sm_A_Sk functions of a P31s/SX_A_Sk compound function

Atomic function

TU-12 number M

TUG/S12_ A SkiM

0to 13

TUG/S11* A _SKIM

Oto 13

For specific implementations only a subset of these TUG/Sm_A_Sk functions may be used (e.g. aterminal multiplexer
with fixed 2 Mbit/s access has 14 TUG/S12_A_Sk functions). If aflexible TUG multiplex structure is supported,
several TUG/Sm_A_ Sk functions may have access to the same TU timeslot. In contradiction with the source direction,
adaptation sink functions may be activated all together. Thiswill presumably cause faults (e.g. cLOP) to be detected
and reported. To prevent this an adaptation sink function can be deactivated. Thisis controlled by the equipment
management function by activating/deactivating the functions according to the configured TUG multiplex structure.

NOTE 1: TheP319TUG_A_Sk, TUG_T_Skand TUG/Sm_A_Sk (m = 12, 11*) defined in the following clauses
can only be used in aP315/SX_A_Sk compound function. These functions can not be used as stand alone

functions.

NOTE 2: TheTUG isavirtual sub-layer only applicable in a P315SX_A compound function.
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8.3.2.1 P31s layer to TUG adaptation sink function P31s/TUG_A_ Sk
Symbol:

TUG_CI

P31s/TUG_A Sk Ml <——=\ P31s/TUG

P31s_Al

Figure 84: P31s/TUG_A_Sk symbol
Interfaces:

Table 54: P31s/TUG_A_SK input and output signals

Input(s) Output(s)

P31s_Al D TUG_CI D

P31s Al CK TUG_CI_CK

P31s Al FS TUG_CI_FS

P31s_Al_TSF TUG_CI_MFS

P31s/TUG_A_Sk_MI_Active TUG_CI_SSF
P31s/TUG_A_Sk_MI_cPLM
P31s/TUG_A_Sk MI_cLOM

NOTE 1. TheP31sTUG_A_Sk functions can only be used in a P31s/SX_A_Sk compound function. It can not be
used as a stand alone function.

Processes:
The function monitors two payload specific signals (bits MA[3-5] and MA[6-7]) of the P31s POH.

M A[3-5]: The function shall compare the content of the accepted MA[3-5] hits with the expected value code "011"
(TU-12 structure) as a check on consistency between the provisioning operation at each end. The application,
acceptance and mismatch detection processes are described in EN 300 417-1-1[9], clauses 7.2 and 8.1.2.

M A[6-7]: The function shall recover the 500 pus (multi)frame start phase performing multi-frame alignment on bits 6
and 7 of byte MA. Out-of-multiframe (OOM) shall be assumed once when an error is detected in the MA bit 6 and 7
sequence. Multiframe alignment shall be assumed to be recovered, and the in-multiframe (IM) state shall be entered,
when in four consecutive P31s frames an error free MA sequence is found.

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

Defects:
The function shall detect for the dPLM defect as specified in EN 300 417-1-1 [9], clause 8.2.1.

If the multiframe alignment processisin the OOM state and the MA[6-7] multiframe is not recovered within X ms, a
dLOM defect shall be declared. Oncein adLOM state, this state shall be exited when the multiframeis recovered
(multiframe alignment process enter the IM state). X shall be avaluein therange 1 to 5 (ms). X isnot configurable.
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aSSF

Defect correlations:

cPLM

cLOM
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dPLM or dLOM

dPLM and (not Al_TSF)

dLOM and (not Al_TSF) and (not dPLM)

NOTE 2: There may be another parallel adaptation function, e.g. P31s/SD_A_Sk that generate also cLOM. The

Perfor mance monitoring:

8.3.2.2
Symbol:

Interfaces:

Processes.

Defects:

EMF should take care that fLOM is reported only once.

none.

TUG termination sink function TUG_T_Sk

TUG_AI

TUG_CI

Figure 85: TUG_T_Sk symbol

Table 55: TUG_T_Sk input and output signals

Input(s) Output(s)
TUG_CI D TUG_AI_D
TUG_CI_CK TUG_AI_CK
TUG_CI_FS TUG_AI_FS
TUG_CI_SSF TUG_AI_TSF
NOTE: The TUG_T_Sk functions can only be used in a P31s/SX_A_Sk
compound function. It can not be used as a stand alone function.

Consequent actions:

arsr

Defect correlations:

Perfor mance monitoring:

none.

none.

Cl_SSF

none.

none.
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8.3.2.3 TUG to VC-12 layer adaptation sink function TUG/S12_A_Sk/M
Symbol:

s12_Cl

T M=0..13

TUG/S12_ A Sk MI<——=\  TUG/S12-M

TUG_Al

Figure 86: TUG/S12_A_Sk symbol
Interfaces:

Table 56: TUG/S12_A_Sk input and output signals

Input(s) Output(s)
TUG_AI_D S12_CILD
TUG_AI_CK S12_CIl_CK
TUG_AI_FS S12_CI_FS
TUG_AI_TSF S12_CI_SSF
TUG/S12_A_Sk_MI_AIS_Reported TUG/S12_A_Sk_MI_cLOP
TUG/S12 A Sk MI_Active TUG/S12_A_ Sk MI_cAIS

NOTE: TheTUG/S12_A_Sk functions can only be used in a P31s/SX_A_Sk compound function. It can not be
used as a stand alone function.

Processes:
This function recovers VC-12 data with frame phase information from a TU-12.

V1, V2-TU-12 pointer interpretation: ~ The function shall perform TU-12 pointer interpretation as specified in
annex B in EN 300 417-1-1 [9] to recover the V C-12 frame phase within a TU-12 of a P31s.

TU-12 timeslot: The adaptation sink function has access to a specific TU-12 of the TUG access point. The TU-12 is
defined by the parameter M (M=0to 13).

Figure 83 shows that more than one adaptation sink function existsin this TUG virtual sub-layer that can be connected
to one TUG access point. In contradiction with the source direction, adaptation sink functions may be activated al
together. Thiswill presumably cause faults (e.g. cLOP) to be detected and reported. To prevent this an adaptation sink
function can be deactivated.

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:

The function shall detect for dAIS and dL OP defect according the algorithm described under the pointer interpreter
processin EN 300 417-1-1 [9], annex B, Pointer Interpretation.

Consequent actions:
aAlS - dAISor dLOPor Al_TSF

aSSF - dAISor dLOP or Al_TSF
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On declaration of aAlS the function shall output all ONEs signal within 1 ms; on clearing of aAlS the function shall
output the recovered data within 1 ms.
Defect correlations:
cAlS - dAlSand (not Al_TSF) and AIS_Reported
cLOP - dLOP and (not Al_TSF)

It shall be an option to report AlS as afault cause. Thisis controlled by means of the parameter AIS_Reported. The
default shall be AIS_Reported = false.

Perfor mance monitoring: none.
8.3.2.4 TUG to VC-11 layer adaptation sink function TUG/S11* A_Sk/IM
Symbol:
S11 cl
M=0..13

TUG/S11* A Sk Ml <——=\ TUG/S11*-M

TUG_Al

Figure 87: TUG/S11* A Sk symbol

I nterfaces:
Table 57: TUG/S11* _A_Sk input and output signals
Input(s) Output(s)
TUG_AI_D S11 _CI. D
TUG_AI_CK S11_Cl_CK
TUG_AI_FS S11_CI_FS
TUG_AI_TSF S11_Cl_SSF
TUG/S11* A Sk_MI_AIS_Reported TUG/S11* A_Sk_MI_cLOP
TUG/S11* A _Sk_MI_Active TUG/S11* A _Sk_MI_cAIS

NOTE: TheTUG/S11*_A_Sk functions can only be used in a P315/SX_A_Sk compound function. It can not be
used as a stand alone function.

Processes:
This function recovers VC-11 data with frame phase information from a TU-12.

V1, V2-TU-12 pointer interpretation:  The function shall perform TU-12 pointer interpretation as specified in annex
B in EN 300 417-1-1 [9] to recover the VC-12 frame phase within a TU-12 of a P31s.

TU-12 timeslot: The adaptation sink function has access to a specific TU-12 of the TUG access point. The TU-12 is
defined by the parameter M (M=0to 13).

Figure 83 shows that more than one adaptation sink function exists in this TUG virtual sub-layer that can be connected
to one TUG access point. In contradiction with the source direction, adaptation sink functions may be activated all
together. Thiswill presumably cause faults (e.g. cLOP) to be detected and reported. To prevent this an adaptation sink
function can be deactivated.
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Activation: The function shall perform the operation specified above when it is activated (M1_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:

The function shall detect for dAIS and dL OP defect according the algorithm described under the pointer interpreter
processin EN 300 417-1-1 [9], annex B, Pointer Interpretation.

Consequent actions:
aAlS - dAISordLOPor Al_TSF
aSSF - dAISor dLOPor Al_TSF

On declaration of aAlS the function shall output all ONEs signal within 1 ms; on clearing of aAlS the function shall
output the recovered data within 1 ms.

Defect correlations:
CAIS - dAlISand (not Al_TSF) and AIS_Reported
cLOP - dLOP and (not Al_TSF)

It shall be an option to report AlS as afault cause. Thisis controlled by means of the parameter AIS_Reported. The
default shall be AIS_Reported = false.

Perfor mance monitoring: none.

8.3.3 P31s layer to POs layer adaptation source P31s/POs_A_So

Symbol:
POs_ClI
P31s/POs_A So_ Ml —>\ P31s/POs /<—— P31s_TlI
P31s_Al
Figure 88: P31s/P0Os_A_So symbol
Interfaces:
Table 58: P31s/POs_A_So input and output signhals
Input(s) Output(s)
POs_CI_D P31s_Al D
POs_ClI_CK
POs_CI_FS
P31s_TI_CK
P31s_TI_FS
P31s/POs_A_So MI_Active
Processes:

This function provides the multiplexing of a 64 kbit/s information stream into the P31s_Al using dlip buffering. It takes
POs_Cl, defined in EN 300 166 [14] as an octet structured bit-stream with a synchronous bit rate of 64 kbit/s, present at
itsinput and inserts it into the P31s POH byte GC as defined in ETS 300 337 [10] and depicted in figure 69.
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NOTE: Any frequency deviation between the 64 kbit/s signa and the P31s signal leads to octet slips.

Frequency justification and bitrate adaptation: The function shall provide for an elastic store (dip buffer) process. The
data signal shall be written into the buffer under control of the associated input clock. The data shall be read out of the
buffer under control of the P31s clock, frame position (P31s_TI), and justification decisions.

Each justification decision results in a corresponding negative/positive justification (slip) 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 s of wander without introducing errors.

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: none.
Defect correlations: none.
Perfor mance monitoring: none.

8.3.4 P31s layer to POs layer adaptation sink P31s/POs_A Sk
Symbol:

POs_ClI

P31s/POs_ A Sk MI ——\ P31s/P0s

P31s_Al

Figure 89: P31s/P0Os_A_Sk symbol

Interfaces:
Table 59: P31s/POs_A_Sk input and output signals
Input(s) Output(s)
P31s_Al D POs_CI_D
P31s Al CK POs_CI_CK
P31s Al FS POs_CI_FS
P31s_Al_TSF
P31s/P0s_A_Sk_MI_Active
Processes:

The function extracts the general communications channel byte GC from the P31s layer Characteristic Information. The
recovered byte provides a 64 kbit/s channel for the client (user).

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 P31s 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
E31 signal clock. It should be noted that the divider is not an integer value.

Activation: The function shall perform the operation specified above when it is activated (M1_Activeistrue).
Otherwiseg, it shall transmit the all-ONEs signal at its output (CI_D).
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Defects: none.
Consequent actions:
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 monitoring: none.

8.3.5 P31s to VOx adaptation source P31s/VOx_A So

Symbol:
VOx_ClI
P31s/Vox_A So MI —>\ P31s/VOx /<—— P31s_TI
P31s_Al
Figure 90: P31s/VOx_A_So symbol
I nterfaces:
Table 60: P31s/VOx_A_So input and output signals
Input(s) Output(s)
VOx_Cl_D P31s_Al_D
P31s_TI_CK VOx_Cl_CK
P31s_TI_FS
P31s/VOX_A_So_MI_Active
Processes:

This function multiplexes the VOx_CI data (64 kbit/s) into the byte location GC as defined in ETS 300 337 [10] and
depicted in figure 69.

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: none.
Defect correlations: none.
Perfor mance monitoring: none.
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8.3.6 P31s to VOx adaptation sink P31s/VOx_A_Sk

Symbol:
VOx_Cl
P31s/VOx_A Sk MI ——\  P31s/V0Ox
P31s_Al
Figure 91: P31s/VOx_A_Sk symbol
Interfaces:
Table 61: P31s/VOx_A_Sk input and output signals
Input(s) Output(s)
P31s_Al_D VOx_CI_D
P31s_Al_CK VOx_Cl_CK
P31s_Al_FS VOx_CI_SSF
P31s_Al_TSF
P31s/VOx A Sk MI Active
Processes:

This function separates user channel data from P31s Overhead (byte GC) as defined in ETS 300 337 [10] and depicted
in figure 69.

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).

Defects: none.
Consequent actions:

aAlS — ALTSF

aSSF ~  ALTSF

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

Defect correlations: none.

Perfor mance monitoring: none.
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8.3.7 P31s to DCC adaptation source P31s/DCC_A So
Symbol:

DCC_CI_D DCC_CI_CK

T

P31s/DCC_A_So_ MI —>\ P31s/DCC /<—— P31s_TI

i

P31s Al

Figure 92: P31s/DCC_A_So symbol

I nterfaces:
Table 62: P31s/DCC_A_Sk input and output signals
Input(s) Output(s)
DCC_CI_D P31s_AlD
P31s_TI_CK DCC_CI_CK
P31s_TI_FS
P31s/DCC_A So MI Active
Processes:

The function multiplexes the DCC Cl data (64 kbit/s) into the byte location GC as defined in ETS 300 337 [10] and
depicted in figure 69.

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

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: none.
Defect correlations: none.
Perfor mance monitoring: none.

8.3.8 P31s to DCC adaptation sink P31s/DCC_A Sk
Symbol:

DCC_Cl

P31s/DCC_A Sk MI ——\ P31s/DCC

P31s_ Al

Figure 93: P31s/DCC_A_Sk symbol
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Interfaces:
Table 63: P31s/DCC_A_Sk input and output signals
Input(s) Output(s)
P31s_Al_D DCC_CI_D
P31s_Al_CK DCC_CI_CK
P31s_Al_FS DCC_CI_SSF
P31s_Al_TSF
P31s/DCC_A Sk MI_Active
Processes:

The function separates DCC data from P31s Overhead (byte GC) as defined in ETS 300 337 [10] and depicted in
figure 69.

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

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).

Defects: none.

Consequent actions:

assk - AI_TSF
Defect correlations: none.
Perfor mance monitoring: none.

8.3.9 P31s to SD adaptation source P31s/SD_A So

Refer to EN 300 417-6-1[12].

8.3.10 P31sto SD adaptation sink P31s/SD_A Sk

Refer to EN 300 417-6-1[12].

8.3.11 P31sto ATM VP compound adaptation source P31s/Avp_A So

Refer to EN 301 163 [13].

8.3.12 P31sto ATM VP compound adaptation sink P31s/Avp_A_ Sk

Refer to EN 301 163 [13].

8.3.13 P31s Layer Clock adaptation source P31s-LC_A So

Refer to EN 300 417-6-1[12].
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8.4 P31s layer monitoring functions

8.4.1 P31s non-intrusive monitoring function P31sm_TT_ Sk
Symbol:

P31s_Al_TSD

P31s_Al_TSF

/N
P31sm_TT_Sk M
P31s_ClI
Figure 94: P31sm_TT_Sk symbol

I nterfaces:

Table 64: P31sm_TT_Sk input and output signal

Input(s) Qutput(s)
P31sm_CI_D P31sm_AI_TSF
P31sm_Cl_CK P31sm_Al_TSD
P31sm_Cl_FS P31sm_TT_Sk MI_cTIM
P31sm_Cl_SSF P31sm_TT_Sk_MI_cUNEQ

P31sm_TT_Sk_MI_TPmode
P31sm_TT_Sk_MI_SSF_Reported
P31sm_TT_Sk_MI_EXTI
P31sm_TT_Sk_MI_RDI_Reported
P31sm_TT_Sk_MI_DEGTHR
P31sm_TT_Sk_MI_DEGM
P31sm_TT_Sk MI_1second

P31sm_TT_Sk_MI_cDEG
P31sm_TT_Sk_MI_cRDI
P31sm_TT_Sk_MI_cSSF
P31sm_TT_Sk_MI_AcTI
P31sm_TT_Sk_MI_pN_EBC
P31sm_TT_Sk_MI_pF_EBC
P31sm_TT_Sk_MI_pN_DS

P31sm_TT_Sk_MI_TIMdis P31sm_TT_Sk MI_pF DS

NOTE 1: This non-intrusive monitor trail termination sink function has no associated source function.
Processes;

This function monitors for 34 Mbit/s frame errors and recovers the trail termination status as defined in
ETS 300 337 [10]. It extracts the payload independent overhead bytes EM, TR, MA bits 1, 2 from the P31sm layer
Characteristic information:

EM: Even bit parity (BIP-8) shall be computed for each bit n of every byte of the preceding frame and compared with
bit n of EM recovered from the current frame (n=1 to 8 inclusive). A difference between the computed and recovered
EM values shall be taken as evidence of one or more errors (nN_B) in the computation block.

TR: The 16 byte Trail Trace Identifier (TTI) shall be recovered from the TR byte and shall be made available for
network management purposes. The application and the acceptance and mismatch detection process shall be performed
as described in the EN 300 417-1-1[9], clauses 7.1 and 8.2.1.3.

The trace identifier processin this function is required to support “mode 1" (EN 300 417-1-1[9], clause 7.1) only.
"Transmission and Multiplexing (TM); Generic requirements of transport functionality of equipment; Part 1-1: Generic
processes and performance" P31s connection egquipment does not exist.
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MA[1-2]: Therelevant information carried in the MA byte (RDI in bit 1, REI in bit 2) shall be extracted to enable
single ended maintenance of a bi-directional Trail. The REI (nF_B) shall be used to monitor the error performance of
the reverse direction of transmission; the RDI provides information as to the status of the remote receiver. A "1"
indicates a RDI state, while a"0" indicates the normal working state. The application process shall be performed as
specified in EN 300 417-1-1[9], clauses 7.4.2 (REI), 7.4.11 and 8.2 (RDI).

MA[3-5]: Theinformation in the signal label bits shall be extracted to allow unequipped P31s and P31s-AlS defect
detection.

Defects:

The detection and removal conditions and processes for dAUNEQ, dDEG, dRDI and dTIM are described in
EN 300 417-1-1[9], clause 8.2.1 with the condition "aSSF" read as "aSSF or P31s dAIS". To use the function within
e.g. atandem connection (see note 2), it shall be possible to disable the trace id mismatch detection (TIMdis).

NOTE 2: Presumably, in such case the Trace Id. will be unknown to the tandem connection operator.

P31sAIS

The function shall detect for an AlS condition by monitoring the P31s PSL for code "111". If 5 consecutive frames
contain the "111" pattern in bits 3 to 5 of the MA byte a dA1S defect shall be detected. dAIS shall be cleared if in 5
consecutive frames any pattern other than the "111" is detected in bits 3 to 5 of the MA byte.

Consequent actions:
arSF - Cl_SSF or dAIS or dUNEQ or dTIM
arsb - dDEG

Defect correlations:

cUNEQ - MON and dUNEQ

cTIM —  MON and dTIM (and not dUNEQ)

cDEG - MON and dDEG and (not dUNEQ) and (not dTIM)

cRDI - MON and dRDI and (not dTIM) and (not dUNEQ) and RDI_Reported
CSSF - MON and (CI_SSF or dAIS) and SSF_Reported

It shall be an option to report SSF as a fault cause. Thisis controlled by means of the parameter SSF_Reported. The
default shall be SSF_Reported = false.

It shall be an option to report RDI as afault cause. Thisis controlled by means of the parameter RDI_Reported. The
default shall be RDI_Reported = false.

Perfor mance monitoring:

The performance monitoring process shall be performed as specified in EN 300 417-1-1 [9], clauses 8.2.4t0 8.2.7.

pN_DS - aTSF or dEQ
pF_DS ~  drDI
pN_EBC —~ InN_B
pF_EBC ~ InFB

NOTE 3: pF_DS/pF_EBC represent the performance of the total trail while pN_DS/pN_EBC represents only part
of thetrail up to the point of the non-intrusive monitor.

8.5 P31s layer trail protection functions

For further study.
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8.6 P31s tandem connection sublayer functions
8.6.1 P31s tandem connection trail termination source function
(P31sD_TT_So)
Symbol:
P31sD_Al
P31sD_RI_RDI
P31sD_RI_REI
P31sD_TT_So_M P31sD_RI_ODI
P31sD_RI_OEI
P31s_ClI
Figure 95: P31sD_TT_So symbol
Interfaces:
Table 65: P31sD_TT_So input and output sighals
Input(s) Output(s)
P31sD_Al_D P31s CI_ D
P31sD_Al_CK P31s_Cl_CK
P31sD_Al_FS P31s _Cl_FS
P31sD_Al_SF
P31sD_RI_RDI
P31sD_RI_REI
P31sD_RI_ODI
P31sD_RI_OEI
P31sD TT So Ml TxTI
Processes.

NR[8][73] (see note 1): The function shall insert the TC RDI code within 20 ms after the RDI request generation
(RI_RDI)) in the tandem connection trail termination sink function. It ceases TC RDI code insertion within 20 ms after
the TC RDI request has cleared.

NOTE 1: NR[X][y] refersto bit x (x = 7,8) of byte NR in frame y (y=1 to 76) of the 76 frame multiframe.

NR[5]: The function shall insert the RI_REI value in the REI bit within 20 ms.

NR[7][74]: The function shall insert the ODI code within 20 ms after the ODI request generation (aODI)) in the tandem
connection trail termination sink function. It ceases ODI code insertion within 20 ms after the ODI request has cleared.

NR[6]: The function shall insert the RI_OEI value in the OEI bit within 20 ms.

NR[7-8]: The function shall insert in the multiframed NR[7-8] channel:

the Frame Alignment Signal (FAS) "1111 1111 1111 1110" in FAS bitsin frames 1 to 8;

the TC trace identifier, received viaMI_TxTI, inthe TC-TI bitsin frames9to 72,

the TC RDI (NR [8] [73]) and ODI (NR[7] [74]) signals; and

"0" in the six reserved bitsin frames 73 to 76.
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NR[1-4]: Even BIP-8 shall be computed for each bit n of every byte of the preceding incoming P31s frame (P31s Al )
including EM byte and compared with byte EM recovered from the current frame. A difference between the computed
and recovered BIP-8 values shall be taken as evidence of one or more errors in the computation block, and shall be
inserted in bits 1 to 4 of byte NR (see figure 96, table 66). If Al_SFistrue, code "1110" shall be inserted in bits 1 to 4
of byte NR instead of the number of incoming BIP-8 violations.

NOTE 2: Zero BIP-8 violations detected in the tandem connection incoming signal is coded with a non-all-ZEROs
IEC code. Thisallowsthis |EC field to be used at the TC tail end as differentiator between TC incoming

unequipped VC and unequipped TC.
frame t-1 frame t
EM EM
NR computing NR
IEC
| BIP-8

Figure 96: TC IEC computing and insertion

Table 66: IEC code generation

Number of BIP-8 | NR[1] | NR[2] | NR[3] | NR[4]
violations
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
0 1 0 0 1

EM: The function shall compensate the P31s BIP8 (in EM) according the following rule:

Since the BIP-8 parity check istaken over the P31s (including NR), writing into NR at the P31sD_TT_So will affect the
P31s path parity calculation. Unless thisis compensated for, a device which monitors P31s path parity within the
Tandem Connection (e.g., a non-intrusive monitor) may incorrectly count errors. The BIP-8 parity bits should aways be
consistent with the current state of the P31s. Therefore, whenever NR is written, BIP-8 shall be modified to compensate
for the change in the NR value. Since the BIP-8 value in a given frame reflects a parity check over the previous frame
(including the BIP-8 hitsin that frame), the changes made to the BIP-8 bits in the previous frame shall also be
considered in the compensation of BIP-8 for the current frame. Therefore, the following equation shall be used for
BIP-8 compensation:

EMIi]'(t) = EM[i](t-1) O EM[i]'(t-1) O NR[i](t-1) O NR[i]'(t-1) O EM[i](t)
Where:

- EM[i] = the existing EM[i] value in the incoming signal;

- EMIJi]' = the new (compensated) EM[i] value;

- NRJ[i] = the existing NR[i] value in the incoming signal;

- NRJi]' = the new value written into the NR{i] bit;
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- 0 =exclusive OR operator;
-t =thetime of the current frame;

- t-1 =thetime of the previous frame.

EM[i](t-1) EMII]'(t-1) EMIi](t) EMI[i]'(t)
EM [ EM [
NR[i](t-1
NR [il(t-1) NR
frame t-1 _ framt_e t
incoming Incoming
EM [ EM'
Nr | NRIT(ED) R
frame t-1 frame t
outgoing outgoing

Figure 97: EMJi], i=1 to 8 compensating process

Defects: none.
Consequent actions: none.
Defect correlations: none.
Perfor mance monitoring: none.
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8.6.2 P31s tandem connection trail termination sink function
(P31sD_TT_Sk)

Symbol:
P31sD_Al
P31sD_RI_RDI
P31sD_RI_REI
P31sD_TT_Sk_M P31sD_RI_ODI
P31sD_RI_OEI
P31s_ClI
Figure 98: P31sD_TT_Sk symbol
Interfaces:

Table 67: P31sD_TT_Sk input and output signals

Input(s) Output(s)
P31s_CI_D P31sD_Al_D
P31s_Cl_CK P31sD_Al_CK
P31s _CI_FS P31sD_Al_FS
P31s_Cl_SSF P31sD_Al_TSF
P31sD_TT_Sk_MI_ExTI P31sD_Al_TSD
P31sD_TT_Sk_MI_AIS_Reported P31sD_AI_OSF

P31sD_TT_Sk_MI_SSF_Reported
P31sD_TT_Sk_MI_RDI_Reported
P31sD_TT_Sk_MI_ODI_Reported
P31sD_TT_Sk_MI_TIMdis
P31sD_TT_Sk_MI_DEGM
P31sD_TT_Sk_MI_DEGTHR
P31sD_TT_Sk_MI_1second
P31sD_TT_Sk_MI_TPmode

P31sD_TT_Sk_MI_cLTC
P31sD_TT_Sk_MI_cTIM
P31sD_TT_Sk_MI_cUNEQ
P31sD_TT_Sk_MI_cDEG
P31sD_TT_Sk_MI_cRDI
P31sD_TT_Sk_MI_cSSF
P31sD_TT_Sk_MI_cODI
P31sD_TT_Sk_MI_cIncAlS
P31sD_TT_Sk_MI_AcTI
P31sD_RI_RDI
P31sD_RI_REI
P31sD_RI_ODI
P31sD_RI_OEI
P31sD_TT_Sk_MI_pN_EBC
P31sD_TT_Sk_MI_pF_EBC
P31sD_TT_Sk_MI_pN_DS
P31sD_TT_Sk_MI_pF DS
P31sD_TT_Sk_MI_pON_EBC
P31sD_TT_Sk_MI_pOF_EBC
P31sD_TT_Sk_MI_pON_DS
P31sD_TT _Sk_MI_pOF DS
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Processes:

TC EDC violations: Even bit parity shall be computed for each bit n of every byte of the preceding P31s and compared
with bit n of EM recovered from the current frame (n=1to 8 inclusive). A difference between the computed and
recovered EM values shall be taken as evidence of one or more errorsin the computation block (hnON_B). The
magnitude (absolute value) of the difference between this cal culated number of errors and the number of errors written
into the IEC (see table 68) at the trail termination source shall be used to determine the error performance of the tandem
connection for each transmitted P31s (see figure 99). If this magnitude of the difference is one or more, an errored TC
block is detected (nN_B). If one or more errors were detected in the computation block, an errored P31s block (nON_B)
shall be declared.

NOTE 1: The EM data and the IEC read in the current frame both apply to the previous frame.

Table 68: IEC code interpretation

NR [1] NR [2] NR [3] NR [4] IEC code interpretation
0 0 0 0 0 errors
0 0 0 1 1 error
0 0 1 0 2 errors
0 0 1 1 3 errors
0 1 0 0 4 errors
0 1 0 1 5 errors
0 1 1 0 6 errors
0 1 1 1 7 errors
1 0 0 0 8 errors
1 0 0 1 0 errors
1 0 1 0 0 errors
1 0 1 1 0 errors
1 1 0 0 0 errors
1 1 0 1 0 errors
1 1 1 0 0 errors
1 1 1 1 0 errors

frame t-1 frame t
EM EM
BIP-8
NR computing NR
\’EP-B IEC
P31s BIP-8
violations
Errored Difference
Block
¢ P31sD BIP-8
violations
aOEl
Errored
Block
v
aREl

Figure 99: P31sD and P31s BIP-8 computing and comparison
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NR[1-4]: The function shall extract the Incoming Error Code (IEC). It shall accept the received code without further
processing.

NR[7-8][9-72]: The Received Trail Trace Identifier RxT| shall be recovered from the tandem connection trail trace
identifier overhead and shall be made available as AcTI for network management purposes. The application and
acceptance process shall be performed as specified in EN 300 417-1-1 [9], clauses 7.1 and 8.2.1.3. The mismatch
detection process shall be as specified below.

The trace identifier processin this function is required to support "mode 1" (EN 300 417-1-1 [9], clause 7.1) operation
only. "Old" tandem connection equipment does not exist.

NR[1-4]: The function shall extract the Incoming AlS code.

NR[5], NR[8][73]: Theinformation carried in the REI, RDI bitsin byte NR shall be extracted to enable single ended
mai ntenance of a bi-directional tandem connection Trail. The REI (nF_B) shall be used to monitor the error
performance of the other direction of transmission, and the RDI shall be used to provide information as to the status of
the remote receiver. A "1" indicates a Remote Defect Indication state, while a"0" indicates the normal, working state.
The application process shall be performed as specified in EN 300 417-1-1[9], clauses 7.4.2 (REI), 7.4.11 and 8.2
(RDI).

NR[6], NR[7][74]: Theinformation carried in the OEI, ODI bitsin byte NR shall be extracted to enable single ended
(intermediate) maintenance of athe P31s egressing the tandem connection Trail. The OEI (nOF_B) shall be used to
monitor the error performance of the other direction of transmission, and the ODI shall be used to provide information
asto the status of the remote receiver. A "1" indicates a Outgoing Defect Indication state, while a"0" indicates the
normal, working state. The application process shall be performed equivalent to the remote maintenance case, as
specified in EN 300 417-1-1 [9], clauses 7.4.2 (REI/OEI), 7.4.11 and 8.2 (RDI/ODI).

NR[7-8] - Multiframe alignment: The function shall perform a multiframe alignment on bits 7 and 8 of byte NR to
recover the TTI, RDI, and ODI signals transported within the multiframed bits. The multiframe alignment shall be
found by searching for the pattern "1111 1111 1111 1110" within the bits 7 and 8 of byte NR. The signal shall be
continuously checked with the presumed multiframe start position for the alignment.

Frame alignment is deemed to have been lost (entering Out Of Multiframe (OOM) state) when two consecutive FAS are
detected in error (i.e. = 1 error in each FAS);

Frame alignment is deemed to have been recovered (entering In Multiframe (IM) state) when one non-errored FASis
found.

NR: The function shall terminate NR channel by inserting an all-ZEROs pattern.
EM: The function shall compensate the P31s BIP8 in byte EM according the algorithm defined in P31sD_TT_So.
Defects:

TC Unequipped (dUNEQ):

The function shall detect for an unequipped Tandem Connection (UNEQ) condition by monitoring byte NR for code
"00000000". The unequipped defect (AUNEQ) shall be detected if five consecutive P31s frames contain the " 0000
0000" pattern in byte NR. The dUNEQ defect shall be cleared if in five consecutive NR frames any pattern other than
the 0000 0000" is detected in byte NR.

TC Loss of Tandem Connection (dLTC):

The function shall detect for the presence/absence of the tandem connection overhead in the byte NR by evaluating the
multiframe alignment signal in bits 7 and 8 of byte NR. The loss of tandem connection defect (dLTC) shall be detected
if the multiframe alignment processisin the OOM state. The dLTC shall be cleared if the multiframe alignment process
isinthe M state.

TC Connectivity (Trace Identifier) (dTIM):
The function shall detect for a TC mis-connection condition by monitoring the TC trace identifier. The Trace Identifier
Mismatch defect (dTIM) shall be detected and cleared within a maximum period of 1 sin the absence of bit errors.

The defect detection process and its operation during the presence of bit errorsis for further study.
The defect shall be suppressed during the receipt of SSF.

It shall be possible to disable the trace identifier mismatch defect detection (TIMdis).
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TC Sgnal Degrade (dADEG):
The function shall detect for a TC signal degrade defect condition by monitoring for TC BIP-8 violations. The
algorithm shall be according clause 8.2.1.4 in EN 300 417-1-1[9].

TC Remote Defect (dRDI):
The function shall detect for a TC remote defect indication defect condition by monitoring the TC RDI signal. The
algorithm shall be according clause 8.2.1.5in EN 300 417-1-1[9].

TC Remote Outgoing P31s Defect (dODI):
The function shall detect for a TC remote outgoing P31s defect indication defect condition by monitoring the TC ODI
signal. The algorithm shall be according clause 8.2.1.5in EN 300 417-1-1 [9].

Incoming AlS (dIncAlS):

The function shall detect for atandem connection incoming AlS condition by monitoring the IEC bitsin byte NR for
code "1110". If 5 consecutive frames contain the "1110" pattern in the IEC bits adincAlS defect shall be detected.
dincAlS shall be cleared if in 5 consecutive frames any pattern other than the "1110" is detected in the IEC bits.

NOTE 2: Bits1 to 4 of byte NR support two applications: conveying the incoming error information (table 68) and
conveying the incoming Al S information to the TC tail end. Codes 0000 to 1101, 1111 represent IncAIS
isfalse, code 1110 represents IncAISistrue.

Consequent actions:

The function shall perform the following consequent actions (refer to clause 8.2.2 in EN 300 417-1-1[9]):

aAlS - dUNEQ or dTIM or dLTC

al Sk - Cl_SSF or dUNEQ or dTIM or dLTC

arsb - dDEG

aRDI - Cl_SSF or dUNEQ or dTIM or dLTC

aREl - nN_B

aODI - Cl_SSF or dUNEQ or dTIM or dincAlSor dLTC
aOEl - nON_B

aOSF - Cl_SSF or dUNEQ or dTIM or dLTC or dincAlS

The function shall insert the all-ONEs (AlS) signal within 250 ps after AlS request generation (aAlS), and cease the
insertion within 250 ps after the AlS request has cleared.

Defect correlations:

The function shall perform the following defect correlations (refer to clause 8.2.3 in EN 300 417-1-1 [9]):

cUNEQ - MON and dUNEQ

cLTC —  MON and (not dUNEQ) and dLTC

cTIM - MON and (not dUNEQ) and (not dLTC) and dTIM

cDEG - MON and (not dTIM) and (not dLTC) and dDEG

CSSF - MON and ClI_SSF and SSF_reported

cRDI - MON and (not dUNEQ) and (not dTIM) and (not dLTC) and dRDI and RDI_Reported
cODI - MON and (not dUNEQ) and (not dTIM) and (not dLTC) and dODI and ODI_Reported
cIncAlS - MON and dincAlS and (not Cl_SSF) and (not dLTC) and (not dTIM) and AIS reported

It shall be an option to report SSF as a fault cause. Thisis controlled by means of the parameter SSF_Reported. The
default shall be SSF_Reported = false.
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It shall be an option to report RDI as afault cause. Thisis controlled by means of the parameter RDI_Reported. The
default shall be RDI_Reported = false.

It shall be an option to report ODI as afault cause. Thisis controlled by means of the parameter ODI_Reported. The
default shall be ODI_Reported = false.

Perfor mance monitoring:

The following TC error performance parameters shall be counted for each 1-second period (refer to clauses 8.2.4 to
8.2.7in EN 300 417-1-1[9]):

pN_DS - aTSF or dEQ
pF_DS <  drDI
pN_EBC ~ I70N_B
pF_EBC - >nF B
pON_DS - aODI or dEQ
pOF DS <  doDI
pON_EBC ~ nON_B
pOF_EBC ~ 3nOFB

pN_EBC and pN_DS do not represent the actual performance monitoring support within an equipment. For that, these
pN_DS/pN_EBC signals shall be connected to performance monitoring functions within the element management
function. Similar for the far-end signals pF_EBC and pF_DS and for pON_EBC/pON_DS, pOF_EBC/pOF_DS.

8.6.3 P31s tandem connection to p31s adaptation source function
(P31sD/P31s_A So)

Symbol:
P31s_Cl
P31sD/P31s /<—— P31s_TI
P31sD_Al
Figure 100: P31sD/P31s_A_So symbol
Interfaces:

Table 69: P31sD/P31s_A_So input and output signals

Input(s) Qutput(s)
P31s CI_D P31sD_Al_D
P31s_CI_CK P31sD_AI_CK
P31s Cl FS P31sD_Al_FS
P31s_Cl_SSF P31sD_Al_SF
P31s Tl CK
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Processes:

NOTE 1. The function has no meansto verify the existence of atandem connection within the incoming signal.
Nested tandem connections are not supported.

The function shall replace the incoming P31s signal (P31s_Cl) by alocal generated P31s frame with valid FA1 and FA2
bytes and all ONEs for al other bytes (i.e. enter "holdover") if an al-ONEs (AlS) P31sisreceived (i.e. if CI_SSFis
TRUE).

NOTE 2: Thelocal frame start is generated with the P31s_TI timing.
Defects: none.

Consequent actions:

Al_SF - CI_SSF
Defect correlations: none.
Perfor mance monitoring: none.

8.6.4 P31s tandem connection to p31s adaptation sink function
(P31sD/P31s A SKk)

Symbol:
P31s_ClI
P31sD/P31s
P31sD_Al
Figure 101: P31sD/P31s_A_ Sk symbol
I nterfaces:
Table 70: P31sD/P31s_A_Sk input and output signals
Input(s) Output(s)
P31sD_Al_D P31s CI_ D
P31sD_Al_CK P31s _ClI_CK
P31sD_Al_FS P31s_CI_FS
P31sD Al _OSF P31s Cl SSF
Processes:

The function shall restore the invalid frame start condition (i.e. output aSSF = true) if that existed at the ingress of the
tandem connection.

NOTE: Inaddition, theinvalid frame start condition is activated on a tandem connection connectivity defect
condition that causes all-ONEs (AlS) insertion inthe P31sD_TT_Sk.

Defects: none.
Consequent actions:

aAlS « Al OSF

aSSF —  Al_OSF
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The function shall insert the all-ONEs (AlS) signal within 250 ps after AlS request generation (aAlS), and cease the
insertion within 250 us after the Al S request has cleared.

Defect correlations:

Perfor mance monitoring:

none.

none.

8.6.5 P31s tandem connection non-intrusive trail termination sink function
(P31sDm_TT_SK)

Symbol:
P31sD_AI_TSF
P31sD_Al_TSD
|
|
|
|
P31sDm_TT_Sk_MI
P31s_ClI
Figure 102: P31sDm_TT_Sk symbol
I nterfaces:
Table 71: P31sDm_TT_Sk input and output signals
Input(s) Output(s)
P31s CI_ D P31sD_Al_TSF
P31s_Cl_CK P31sD_Al_TSD
P31s_CI_FS P31sDm_TT_Sk_MI_cLTC
P31s_Cl_SSF P31sDm_TT_Sk_MI_cTIM
P31sDm_TT_Sk_MI_EXTI P31sDm_TT_Sk_MI_cUNEQ
P31sDm_TT_Sk_MI_SSF_Reported P31sDm_TT_Sk_MI_cDEG
P31sDm_TT_Sk_MI_RDI_Reported P31sDm_TT_Sk_MI_cRDI
P31sDm_TT_Sk_MI_ODI_Reported P31sDm_TT_Sk_MI_cSSF
P31sDm_TT_Sk_MI_TIMdis P31sDm_TT_Sk_MI_cODI
P31sDm_TT_Sk_MI_DEGM P31sDm_TT_Sk_MI_AcTI
P31sDm_TT_Sk_MI_DEGTHR P31sDm_TT_Sk_MI_pN_EBC
P31sDm_TT_Sk_MI_1second P31sDm_TT_Sk_MI_pF_EBC
P31sD_TT_Sk_MI_TPmode P31sDm_TT_Sk_MI_pN_DS
P31sDm_TT_Sk_MI_pF_DS
P31sDm_TT_Sk_MI_pOF_EBC
P31sDm _TT Sk _MI_pOF DS
Processes:

This function can be used to perform the following:

1) single ended maintenance of the TC by monitoring at an intermediate node, using remote information

(RDI,REI);

2) aidin fault localization within TC trail by monitoring near-end defects;

3) monitoring of P31s performance at TC egressing point (except for connectivity defects before the TC) using
remote outgoing information (ODI,OEl).
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TC EDC violations: Even bit parity shall be computed for each bit n of every byte of the preceding P31s and compared
with bit n of EM recovered from the current frame (n=1to 8 inclusive). A difference between the computed and
recovered EM values shall be taken as evidence of one or more errorsin the computation block (nON_B). The
magnitude (absolute value) of the difference between this cal culated number of errors and the number of errors written
into the IEC (seetable 68) at the trail termination source shall be used to determine the error performance of the tandem
connection for each transmitted P31s (see figure 99). If this magnitude of the difference is one or more, an errored TC
block is detected (nN_B). Refer to P31sD_TT_Sk. If one or more errors were detected in the computation block, an
errored P31s block (nON_B) shall be declared.

NR[1-4]: The function shall extract the Incoming Error Code (IEC). It shall accept the received code without further
processing.

NR[7-8][9-72]: The Received Trail Trace Identifier RxTI shall be recovered from the tandem connection trail trace
identifier overhead and shall be made available as AcTI for network management purposes. The application and
acceptance process shall be performed as specified in EN 300 417-1-1 [9], clauses 7.1 and 8.2.1.3. The mismatch
detection process shall be as specified below.

The trace identifier processin this function is required to support "mode 1" (EN 300 417-1-1 [9], clause 7.1) operation
only. "Old" tandem connection equipment does not exist.

NR[1-4]: The function shall extract the Incoming AlS code.

NR[5], NR[8][73]: Theinformation carried in the REI, RDI bitsin byte NR shall be extracted to enable single ended
mai ntenance of a bi-directional tandem connection Trail. The REI (nF_B) shall be used to monitor the error
performance of the other direction of transmission, and the RDI shall be used to provide information as to the status of
the remote receiver. A "1" indicates a Remote Defect I ndication state, while a"0" indicates the normal, working state.
The application process shall be performed as specified in EN 300 417-1-1[9], clauses 7.4.2 (REI), 7.4.11 and 8.2
(RDI).

NR[6], NR[7][74]: Theinformation carried in the OEI, ODI bitsin byte NR shall be extracted to enable single ended
(intermediate) maintenance of a the P31s egressing the tandem connection Trail. The OEI (nOF_B) shall be used to
monitor the error performance of the other direction of transmission, and the ODI shall be used to provide information
asto the status of the remote receiver. A "1" indicates a Outgoing Defect Indication state, while a"0" indicates the
normal, working state. The application process shall be performed equivalent to the remote maintenance case, as
specified in EN 300 417-1-1[9], clauses 7.4.2 (REI/OEI), 7.4.11 and 8.2 (RDI/ODI).

NR[7-8] - Multiframe alignment: The function shall perform a multiframe alignment on bits 7 and 8 of byte NR to
recover the TTI, RDI, and ODI signals transported within the multiframed bits. The multiframe alignment shall be
found by searching for the pattern 1111 1111 1111 1110" within the bits 7 and 8 of byte NR. The signal shall be
continuously checked with the presumed multiframe start position for the alignment.

Frame alignment is deemed to have been lost (entering Out Of Multiframe (OOM) state) when two consecutive FAS are
detected in error (i.e. = 1 error in each FAS).

Frame alignment is deemed to have been recovered (entering In Multiframe (IM) state) when one non-errored FASis
found.

Defects:

TC Unequipped (AUNEQ):

The function shall detect for an unequipped Tandem Connection (UNEQ) condition by monitoring byte NR for code
"00000000". The unequipped defect (AUNEQ) shall be detected if five consecutive P31s frames contain the " 0000
0000" pattern in byte NR. The dUNEQ defect shall be cleared if in five consecutive NR frames any pattern other than
the 0000 0000" is detected in byte NR.

TC Loss of Tandem Connection (dLTC):

The function shall detect for the presence/absence of the tandem connection overhead in the byte NR by evaluating the
multiframe alignment signal in bits 7 and 8 of byte NR. The loss of tandem connection defect (dLTC) shall be detected
if the multiframe alignment processisin the OOM state. The dLTC shall be cleared if the multiframe alignment process
isinthe M state.
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TC Connectivity (Trace ldentifier) (dTIM):
The function shall detect for a TC mis-connection condition by monitoring the TC trace identifier. The Trace Identifier
Mismatch defect (dTIM) shall be detected and cleared within a maximum period of 1 sin the absence of bit errors.

The defect detection process and its operation during the presence of bit errorsis for further study.
The defect shall be suppressed during the receipt of SSF.
It shall be possible to disable the trace identifier mismatch defect detection (TIMdis).

TC Sgnal Degrade (ADEG):
The function shall detect for a TC signal degrade defect condition by monitoring for TC BIP-8 violations. The
algorithm shall be according clause 8.2.1.4 in EN 300 417-1-1[9].

TC Remote Defect (dRDI):
The function shall detect for a TC remote defect indication defect condition by monitoring the TC RDI signal. The
algorithm shall be according clause 8.2.1.5in EN 300 417-1-1[9].

TC Remote Outgoing P31s Defect (dODI):
The function shall detect for a TC remote outgoing P31s defect indication defect condition by monitoring the TC ODI
signal. The algorithm shall be according clause 8.2.1.5in EN 300 417-1-1 [9].

Consequent actions:
al Sk - Cl_SSF or dUNEQ or dTIM or dLTC
arsb - dDEG

Defect correlations:

The function shall perform the following defect correlations (refer to clause 8.2.3 in EN 300 417-1-1[9]):

CcUNEQ - MON and dUNEQ

cLTC —  MON and (not dUNEQ) and dLTC

cTIM - MON and (not dUNEQ) and (not dLTC) and dTIM

cDEG - MON and (not dTIM) and (not dLTC) and dDEG

CSSF - MON and Cl_SSF and SSF_reported

cRDI - MON and (not dUNEQ) and (not dTIM) and (not dLTC) and dRDI and RDI_reported
cODI - MON and (not dUNEQ) and (not dTIM) and (not dLTC) and dODI and ODI_Reported

It shall be an option to report SSF as a fault cause. Thisis controlled by means of the parameter SSF_Reported. The
default shall be SSF_Reported = false.

It shall be an option to report RDI as afault cause. Thisis controlled by means of the parameter RDI_Reported. The
default shall be RDI_Reported = false.

It shall be an option to report ODI as afault cause. Thisis controlled by means of the parameter ODI_Reported. The
default shall be ODI_Reported = false.

Perfor mance monitoring:

The following TC error performance parameters shall be counted for each 1-second period (refer to clauses 8.2.4 to
8.2.7in EN 300 417-1-1[9)):

pN_DS - aTSF or dEQ
pF_DS —  dRDI
pN_EBC —~ InNN_B
pF_EBC ~ InFB
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pOF DS ~  doDlI
pOF_EBC —~ InOF B
9 P4s path layer functions

sD_Cl

\_P4s-LC /

s2.0 suol o apcl  SHLCl sz
S2_Cl S12_Cl S11_Cl s3cl si2Cl - PasTI - S12.Cl S3_Cl S11_Cl S12_Cl S2_Cl
\ P4s/SX-tug2 g \ P4s/SX-tug3 g ﬂs/ﬁvp< \P4s/Av7 N P4s/SX-tug3 / N P4s/SX-tug2 /
Vox_Cl DCC_Cl POs_Cl sp_cl sp_cl POs CI  DCC_Cl VOx_Cl
P4s/VOX P45/DCC4§ P4s/POs / P4s/SD/ P4s/SD P4s/P0s,/ \PasiDCC P4s/VOX
) |
GC GC GC SSMITM SSMITM GC GC GC

RI_RDI, RI_REI
<7 ROL RLRE! 7

\P4sD/P4s P4sD/P4s/
RI_RDI
P4s| RI_REI P4sD
RI_ODI
RI_CEI

|

P4s_Cl P4s_Cl

Figure 103: P4s path layer atomic functions

P4slayer CP

The Characteristic Information (CI) at this point is octet structured with an 125 s frame (see figure 104). Itsformat is
characterized as P4s_Al plusthe P4strail termination overhead in the TR, EM, and MA locations as defined in

ETS 300 337 [10]. For the case the signal has passed the tandem connection sublayer, PAs_Cl has defined P4s tandem
connection trail termination overhead in location NR.

NOTE 1: NR will be undefined when the signal P4s_CI has not been processed in a tandem connection adaptation
and trail termination function.

NOTE 2: An unequipped P4s signal is for further study.
P4slayer AP

The Adaptation Information (Al) at this point is octet structured with an 125 ps frame (see figure 104). It represents
adapted client layer information comprising 2 160 bytes of client layer information, the signal label bitsin byte MA, the
multiframe indicator in byte MA, the synchronization status message/timing marker bit in byte MA, and a 64 kbit/s
general communication channel in byte GC. For the case the signal has passed the trail protection sublayer, P4s_Al has
defined APSin bytes P1P2.

NOTE 3: Bytes P1P2 will be undefined when the signal P4s_Al has not been processed in atrail protection
connection function P4sP_C.

NOTE 4: The structure of bytes P1P2 is not yet defined.
NOTE 5: GC will be undefined when no GC byte adaptation source function is connected to the AP.
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The composition of the payload transported by an P4s will be determined by the client layer application. Typical
compositions of the payload include:
- aTUGS3 structured signal;
- aTUG2 structured signal;
- an ATM 138 240 kbit/s cell stream signal.

Figure 103 shows that more than one adaptation function exists in this P4s layer that can be connected to one P4s access
point. For the case of the adaptation source functions, only one of these adaptation source functionsis allowed to be
activated. For this activated source, access to the access point 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. cLOF) 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, one out of the set of functions will be active.

1 2 3 242 1 2 3 242
1 | FA1 | FA2
2 EM P1 P1
3 TR P2 P2
4 | mA 2160 octets MA 2160 octets
5 NR payload payload
6 | GC GC
7
8
9
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
MA‘RDI‘REI‘ Signal Label \ Mult Ind ‘SSM‘ MA‘ \ \ Signal Label \ Mult Ind ‘SSM‘
NR IEC/INCAIS REI|OEI| FAS | 18 :
‘ ‘ ‘ Trace |9-72 Mult Ind SSM[i]
res RDI| 73 00 SSM[1] MSB
ODI res| 74
Reserved |75-76 01 SSM[2] |
10 SSM[3] |
11 SSM[4] LSB

Figure 104: P4s_CI_D (left) and P4s_AI_D (right)

9.1 P4s connection functions

For further study.
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9.2 P4s trail termination functions

9.2.1 P4s trail termination source P4s_TT_So

Symbol:
P4s_Al
P4s_RI_RDI
P4s_TT_So_MI P4s RIREI
P4s_CI
Figure 105: P4s_TT_So symbol
Interfaces:
Table 72: P4s_TT_So input and output signals
Input(s) Output(s)
P4s_Al_D P4s_CI_D
P4s_Al_CK P4s_Cl_CK
P4s_Al_FS P4s_CI_FS
P4s_RI_RDI
P4s_RI_REI
P4s TT _So _MI_TxTI
Processes:

This function adds error monitoring, status overhead bytes, trace identifier and the frame alignment signal to the P4s_Al
presented at its input, to form the P31s layer Characteristic Information. The processing of the trail termination
overhead bytesis defined as follows:

TR: Inthis byte the function shall insert the Transmitted Trail Trace Identifier TXTI. Its format is described in
EN 300 417-1-1[9], clause 7.1.

MAT[1]: Bit 1, aRDI indication, shall be set to "1" on activation of the RI_RDI within 1 ms, determined by the
associated PAs TT_Sk function, and set to "0" within 1 mson clearing of RI_RDI.

MA[2]: Bit 2, aREI (Remote Error Indication) indication, shall be set to "1" within 1 ms on declaration of RI_REI -
determined by the associated P4s TT_Sk function if one or more errors were detected by the BIP-8 process - and shall
be otherwise set to zero within 1 ms.

EM: In this byte the function shall insert the BIP-8 EDC with even bit parity. Each bit n of current EM is computed to
provide even parity over the nt bit of every byte in the previous frame of the Characteristic Information P4s_Cl,

i.e. EM iscalculated over the entire previous P4s signal. Further referenceis provided in EN 300 417-1-1[9], clause 7.3
and ETS 300 337 [10].

FAL1FA2 - Frame Alignment Sgnal (FAS): The function shall insert the 139 264 kbit/s 125 ps frame alignment signal
FA1FA2 into the frame overhead as defined in ETS 300 337 [10] and depicted in figure 104.
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Defects: none.
Consequent actions: none.
Defect correlations: none.
Perfor mance monitoring: none.
9.2.2 P4s trail termination sink P4s_TT_Sk
Symbol:
P4s_Al
P4s_RI_RDI
P4s TT_Sk Ml P4s_RI_REI
P4s _ClI
Figure 106: P4s_TT_Sk symbol
I nterfaces:
Table 73: P4s_TT_Sk input and output signals
Input(s) Output(s)
P4s CI_D P4s Al D
P4s_Cl_CK P4s_Al_CK
P4s_Cl_FS P4s_AI_FS
P4s_Cl_SSF P4s_AI_TSF
P4s_TT_Sk_MI_ExTI P4s_Al_TSD
P4s_TT_Sk_MI_TPmode P4s_RI_RDI
P4s_TT_Sk_MI_DEGTHR P4s_RI_REI
P4s TT_Sk_MI_DEGM P4s TT_Sk_MI_cUNEQ
P4s _TT_Sk_MI_1second P4s TT_Sk_MI_cTIM
P4s_TT_Sk_MI_SSF_Reported P4s_TT_Sk_MI_cDEG
P4s_TT_Sk_MI_RDI_Reported P4s_TT_Sk_MI_cRDI
P4s_TT_Sk_MI_TIMdis P4s_TT_Sk_MI_cSSF
P4s_TT_Sk_MI_pN_DS
P4s_TT_Sk_MI_pF_DS
P4s_TT_Sk_MI_pN_EBC
P4s_TT_Sk _MI_pF_EBC
P4s TT Sk Ml AcTI
Processes:

This function monitors for 140 Mbit/s frame errors and recovers the trail termination status as defined in
ETS 300 337 [10]. It extracts the payl oad independent overhead bytes EM, TR, MA bits 1, 2 from the P4s layer
Characteristic information:

EM: Even bit parity (BIP-8) shall be computed for each bit n of every byte of the preceding frame and compared with
bit n of EM recovered from the current frame (n=1 to 8 inclusive). A difference between the computed and recovered
EM values shall be taken as evidence of one or more errors (nN_B) in the computation block.

ETSI



121 ETSI EN 300 417-5-1 V1.2.1 (2001-10)

TR: The 16 byte Trail Trace Identifier (TTI) isrecovered from the TR byte and is made available for network
management purposes. The application and the acceptance and mismatch detection process shall be performed as
described in the EN 300 417-1-1[9], clauses 7.1 and 8.2.1.3.

The trace identifier processin this function is required to support “mode 1" (EN 300 417-1-1 [9], clause 7.1) only.
"Transmission and Multiplexing (TM); Generic requirements of transport functionality of equipment; Part 1-1: Generic
processes and performance” P4s connection equipment does not exist.

MA[1-2]: Therelevant information carried in the MA byte (RDI in bit 1, REI in bit 2) shall be extracted to enable
single ended maintenance of a bi-directional Trail. The REI (nF_B) shall be used to monitor the error performance of
the reverse direction of transmission; the RDI provides information as to the status of the remote receiver. A "1"
indicates a RDI state, whilea"0" indicates the normal working state. The application process shall be performed as
specified in EN 300 417-1-1[9], clauses 7.4. and 8.2.1.

MA[3-5]: Theinformation in the signal label bits shall be extracted to allow unequipped P4s defect detection.
Defects:

The detection and removal conditions and processes for dAUNEQ, dDEG, dRDI and dTIM are described in
EN 300417-1-1[9], clause 8.2.1.

Consequent actions:

aAlS - dUNEQ or dTIM

aRDI - Cl_SSF or dUNEQ or dTIM
arsr - CI_SSF or dUNEQ or dTIM
arsb - dDEG

On declaration of an 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.

Defect correlations:

cUNEQ —  MON and dUNEQ

cTIM —  MON and dTIM (and not dUNEQ)

cDEG - MON and dDEG and (not dUNEQ) and (not dTIM)

cRDI - MON and dRDI and (not dTIM) and (not dUNEQ) and RDI_Reported
CSSF - MON and Cl_SSF and SSF_Reported

It shall be an option to report SSF as a fault cause. Thisis controlled by means of the parameter SSF_Reported. The
default shall be SSF_Reported = false.

It shall be an option to report RDI as afault cause. Thisis controlled by means of the parameter RDI_Reported. The
default shall be RDI_Reported = false.

Perfor mance monitoring:

The performance monitoring process shall be performed as specified in EN 300 417-1-1[9], clauses 8.2.4t0 8.2.7.

pN_DS - arTSF or dEQ
pF_DS ~  drDI
pN_EBC ~ InN_B
pF_EBC ~ SnFB

ETSI



122 ETSI EN 300 417-5-1 V1.2.1 (2001-10)

9.3 P4s adaptation functions
9.3.1 P4s layer to VC-3, VC-2, VC-12, and VC-11 layer compound
adaptation source function P4s/SX-TUG3_A_So

Symbol:

S3_Cl S12_Cl
S2_Cl s11_Cl

P4s/TUG3_A_So_MI
TUG3/S3_A_So_MI/K.0.0
TUG3/S2_A_So_MI/K.L.O—————3  P4s/SX-TUG3 /< P4s_TI

TUG3/S12_A_So_MI/K.L.M
TUG3/S11* A_So_MI/K.L.M i

P4s_Al

Figure 107: P4s/SX-TUG3_A_So symbol

Interfaces:

Table 74: P4s/SX-TUG3_A_So input and output signals

Input(s) Output(s)
P4s/TUG3_A_So_MI P4s_Al
P4s_TI

maximum 2 inputs:
S3_Cl
TUG3/S3_A_So_MI/K.0.0

maximum 19 inputs:
S2_ClI
TUG3/S2_A_So_MI/K.L.0

maximum 57 inputs:
S12_ClI
TUG3/S12_A_So_MI/K.L.M

maximum 57 inputs:
S11 _ClI
TUG3/S11*_A_So_MI/K.L.M

Processes.

The PA9/SX-TUG3_A_So compound function provides adaptation from the VC-3/2/12/11 layers to the P4s layer. This
processis performed by a combination of several atomic functions as shown in figure 108. The PASTUG3_A_So
function performs the P4s layer specific signal label and multiframe processing, while the TUG3/S3_A_So,
TUG3/S2_A_So, TUG3/S12 A_So and TUG3/S11*_A_So functions perform the lower order VV C specific frequency
justification and bitrate adaptation. Each of these TUG3/Sm_A_So functions is characterized by the K.L.M parameters,
which define the number of the TU within the P4s the function has access to (TU numbering scheme according to figure
B-1). According to the TUG3 multiplex structures supported by the NE, a variety of possible combinations of these
TUGS3/Sm_A_So functions exists. Table 75 lists all possible TUG3/Sm_A_So functions within a PA4s/SX-TUG3_A_So
compound functions.
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S3 _ClI S2 _Cl S12 CI S11 Cl S3_CI S2 Cl S12_Cl S11_Cl
TUG3/S12 TUG3/S11* TUG3/S12 TUG3/S11*
-All -All -B.7.3 -B.7.3
TU12-1 TU12-2 TU12-3 TU12-1 TU12-2

TUG3/S2
-B.7.0

TUG3/S2
-A10

3x TU12

TUG2-1 TUG2-2 TUG2-7 TUG2-1 TUG2-2

Vb e 7 L b L

7xTUG2 -B.0.0 7x TUG2

TUG3/S3
-A.0.0

P4s/TUG3

P4s/SX-TUG3_A_So

P4s_Al

Figure 108: P4s/SX-TUG3_A_So compound function with set of TUG/Sm_A_So atomic functions

Table 75: Possible TUG3/Sm_A_So functions of a P4s/SX-TUG3_A_So compound function

Atomic function TU-3/TUG-3 number K TU-2/TUG-2 number L TU-12 number M
TUG3/S3 A Sk/K.0.0 A,B 0 0
TUG3/S2 A Sk/IK.L.0 A,B,C 1to7(AB)1to5(C) 0

TUG3/S12 A Sk/IK.L.M A,B,C 1to7(AB)1to5(C) 1to3
TUG3/S11* A Sk/IK.L.M A,B,C 1to7(AB)1to 5 (C) 1to3

For specific implementations only a subset of these TUG3/Sm_A_So functions may be used (e.g. a terminal multiplexer
with fixed 2 Mbit/s access has 57 TUG/S12_A_So functions). If aflexible TUG3 multiplex structure is supported,
several TUG3/Sm_A_So functions may have access to the same TU timedot. For such case, only one of these
adaptation source functions is allowed to be activated. Thisis controlled by the equipment management function by
activating/deactivating the functions according to the configured TUG3 multiplex structure.

NOTE 1: The PASTUG3_A_So, TUG3 T_So and TUG3/Sm_A_So (m =3, 2, 12, 11*) defined in the following
clauses can only be used in a P4s/SX-TUG3_A_So compound function. These functions can not be used
as stand alone functions.

NOTE 2: TheTUG3 isavirtua sub-layer only applicablein a P4s/SX-TUG3_A compound function.
The number of TUG3/Sm_A (m=3,2,12,11*) functions that is active shall completely fill the P4s payload.

9.3.1.1 P4s layer to TUG3 adaptation source function P4s/TUG3_A_So
Symbol:

TUG3_Cl

P4s/TUG3_A So Ml —— =\ P4s/TUG3

i

P4s_Al

Figure 109: P4s/TUG3_A_So symbol
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Table 76: P4s/TUG3_A_So input and output signals
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Input(s)

Output(s)

TUG3_CI_D

TUG3_CI_CK

TUG3_CI_FS
TUG3_Cl_MFS
P4s/TUG3_A_So_MI_Active
P4s/TUG3_A_So_MI_TU3 1
P4s/TUG3 A So Ml TU3 2

P4s_Al_D
P4s_Al_CK
P4s_Al_FS

NOTE 1: The PASTUG3_A_So functions can only be used in a P4sSX-TUG3_A_So compound function. It can

not be used as a stand alone function.

NOTE 2: P4TUG3 A So MI_TUS3 1listrueif TUG3/S3_A So/A.0.0_ MI_Activeistrue.
PAsITUG3 A _So MI _TU3 2istrueif TUG3/S3_A_So/B.0.0_MI_Activeistrue.

Processes.

The function adds two payload specific signals (bits MA[3-5] and MA[6-7]) to the PAs POH and fixed stuff (RO) bytes
to the P4s payload (see figure 111). The fixed stuff bytes R1 and R2 are added depending on the TUG3 multiplex

structure.

NOTE 3: The fixed stuff bytes (RO, R1, R2) are undefined.

MA[3-5]: Inthis byte the function shall insert code "100" (SDH elements mapping I1: 2 x TUG-3 and 5 x TUG-2

structure) as defined in ETS 300 337 [10].

MA[6-7]: The value of the multiframe indicator MA[6-7] shall be set as specified by ETS 300 337 [10], 500 us TU

multiframe sequence, and aligned with TUG3_CI_MFS.

multiframe
indicator

1 [2 [3

|4

|5 6

[7

Figure 110: TU multiframe indicator bits in byte MA

123 6 10 14 18

242

R
OH =

H
755 Y

© 00 N O O bW N P
|
i

RRR RRR |[RRR |R=
0

Figure 111: P4s payload (TUGs and fixed stuff "R" bytes)
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Fixed Stuff bytes: The RO bytes are aways added. The R1 bytes are added if the TUG-3-A contains TUG-2s
(M1_TU3 1lisfalse). The R2 bytes are added if the TUG-3-B contains TUG-2s (M1_TU3 2 isfalse).

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: none.
Defect correlations: none.
Perfor mance monitoring: none.
9.3.1.2 TUGS3 trail termination source function TUG3 _T_So
Symbol:
TUG3_Al
TUG3_ClI

Figure 112: TUG3_T_So symbol

I nterfaces:
Table 77: TUG3_T_So input and output signals
Input(s) Output(s)
TUG3_Al_ D TUG3_CI_D
TUG3_AI_CK TUG3_CI_CK
TUG3_Al_FS TUG3_CI_FS
TUG3 Al MFS TUG3 Cl_MFS
NOTE: The TUG3_T_So functions can only be used in a P4s/SX-TUG3_A_So
compound function. It can not be used as a stand alone function.
Processes: none.
Defects: none.
Consequent actions: none.
Defect correlations: none.
Perfor mance monitoring: none.
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S3_Cl
K=AB

TUG3/S3_ A So Ml — > TUGS/Ss-K.0.9/% P4s_TI

Interfaces:

TUG3_AI/K.0.0

Figure 113: TUG3/S3_A_So symbol

Table 78: TUG3/S3_A_So input and output signals

Input(s)

Qutput(s)

S3_CID
S3_CI_CK
S3_CI_FS
S3_CI_SSF
P4s_TI_CK
P4s_TI_FS

TUG3/S3 A _So MI_Active

TUG3_AID
TUG3_AI_CK
TUG3_AI_FS

NOTE: The TUG3/S3_A_So functions can only be used in a P4s/SX-
TUGS3_A_So compound function. It can not be used as a stand alone
function.

15 16

19 -21-24 -27-29-...... 240

TUG3 to VC-3 layer adaptation source function TUG3/S3_A_ So/K.0.0

242

1 H1
2

41 MA

H3+1

|:| indicates the 768 bytes belonging to the TU-3 (A0,0)

Processes:

Figure 114: TUG3_AI_D/A.0.0 signal

This function provides frequency justification and bitrate adaptation for aVVC-3 signal, represented by a nominally
(765 x 64) = 48 960 kbit/s information stream with a frequency accuracy within + 4,6 ppm and the related frame phase,

to be multiplexed into a P4s signal viaa TU-3.

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

ETSI



127 ETSI EN 300 417-5-1 V1.2.1 (2001-10)

The frame phase of the VC-3 is coded in the related TU-3 pointer. Frequency justification, if required, is performed by
pointer adjustments. The accuracy of this coding processis specified below. Refer to annex A of EN 300 417-4-1 [11].

Freguency justification and bitrate adaptation: The function shall provide 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 P4s clock, frame position, and justification decision.

The justification decisions determine the phase error introduced by the TUG3/S3_A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the TU-3 pointer actions. An exampleisgivenin
clause A.2 of EN 300 417-4-1 [11].

Each justification decision results in a corresponding negative/positive justification action. Upon a positive justification
action, the reading of 8 data bits shall be cancelled once and no data are written at the justification opportunity position
H3+1. Upon a negative justification action, an extra 8 data bits shall be read out once into the justification opportunity
position 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.

The TU-3 pointer is carried in 2 bytes of payload specific OH in each container frame. The TU-3 pointer isaligned in
the P4s payload in fixed position relative to the P4s frame. The TU-3 pointer points to the begin of the VC-3 frame
within the P4s. The format of the TU-3 pointer and its location in the frame are defined in ETS 300 337 [10].

H1, H2 - Pointer generation: The function shall generate the TU-3 pointer asis described in EN 300 417-1-1 [9], annex
A: Pointer Generation. It shall insert the pointer in the appropriate H1, H2 positions with the SSfield set to 10 to
indicate TU-3.

TU-3 timeslot: The adaptation source function has access to a specific TU-3 of the TUG3 access point. The TU-3is
defined by the parameter K (K=A,B).

Figure 108 shows that more than one adaptation source function exists in the TUGS3 virtual sub-layer that can be
connected to one TUGS3 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 TU timeslot. Accessto the
same TU timeslot by other adaptation source functions shall be denied.

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 3: If Cl_SSF isnot connected (when connected to aS3 TT_So), Cl_SSF is assumed to be false.

Perfor mance monitoring: none.
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9.3.14 TUG3 to VC-2 layer adaptation source function TUG3/S2_A So/K.L.0
Symbol:
S2C keac
L=1..7

TUG3/S2_A_So_MI ————A\TUG3/S2-K.L.O/<—— P4s_TI

TUG3_Al

Figure 115: TUG3/S2_A_So symbol

Interfaces:
Table 79: TUG3/S2_A_So input and output signals
Input(s) Output(s)
S2 CLD TUG3 Al D
S2_Cl_CK TUG3_Al_CK
S2_CILFS TUG3_Al_FS
S2_CI_SSF TUG3_Al_MFS
P4s_TI_CK
P4s TI_FS
P4s_TI_MFS
TUG3/S2 A So MI Active
NOTE: The TUG3/S2_A_So functions can only be used in a
P4s/SX-TUG3_A_So compound function. It can not be used as a stand
alone function.
Processes:

This function provides frequency justification and bitrate adaptation for aVVC-2 signal, represented by a nominally
(428 x 64/4) = 6 848 kbit/s information stream with a frequency accuracy within + 4,6 ppm and the related frame phase,
to be multiplexed into a P4s signal viaa TU-2.

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

The (500 ps) frame phase of the VC-2 is coded in the related TU-2 pointer. Frequency justification, if required, is
performed by pointer adjustments. The accuracy of this coding processis specified below. Refer to annex A of
EN 300 417-4-1 [11].

Freguency justification and bitrate adaptation: The function shall provide 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 P4s clock, frame position, and justification decision.

The justification decisions determine the phase error introduced by the TUG3/S2_A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the TU-2 pointer actions. An example isgivenin
clause A.2 of EN 300 417-4-1[11].

Each justification decision results in a corresponding negative/positive justification action. Upon a positive justification
action, the reading of 8 data bits shall be cancelled once and no data are written at the justification opportunity position
V3+1 (seefigure 116). Upon a negative justification action, an extra 8 data bits shall be read out once into the
justification opportunity position V3.
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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.

1 2 19 37 -56-74-.... 205 224 242
1 V1
5 -
3
4 01*
5
6
7
8
9
1 V2
5 —
3
4 10*
5
6
7
8
9
1 V3 V3+1
5 —
3
4 11*
5
6
7
8
9
1 V4
5 |
3
4 [ 00*
5
6
7
8
9

indicates the 432 bytes belonging to the TU-2 (A,1,0)

01* 10*, 11* and 00* indicate code value in bits MA[6-7]

Figure 116: TUG_AI_D/A.1.0 signal

The TU-2 pointer is carried in bytes V1 and V2 of payload specific OH once per 500 ps multiframe (see figure 116).
The TU-2 pointer is aligned in the P4s payload in fixed positions relative to the P4s frame and multiframe. The format
of the TU-2 pointer and its location in the frame/multiframe are defined in ETS 300 337 [10].

V1, V2 - Pointer generation: The function shall generate the TU-2 pointer asis described in EN 300 417-1-1[9],
annex A: Pointer Generation. It shall insert the pointer in the appropriate V1, V2 positions with the SSfield set to 00 to
indicate TU-2.

NOTE 3: The byte V4 is undefined.
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TU-2 timeslot: The adaptation source function has access to a specific TU-2 of the TUG3 access point. The TU-2 is
defined by the parametersK and L (K=A,B, L=1to 7 and K=C, L=11t05).

Figure 108 shows that more than one adaptation source function existsin the TUG3 virtual sub-layer that can be
connected to one TUGS3 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 TU timeslot. Accessto the
same TU timeslot by other adaptation source functions shall be denied.

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 aAl S the function shall output an all ONEs signal within 1 ms; on clearing of aAl S the function shall
output normal data within 1 ms.

NOTE 4: If Cl_SSF is not connected (when connected to aS2_TT_So), Cl_SSF is assumed to be false.

Defect correlations: none.
Perfor mance monitoring: none.
9.3.15 TUG3 to VC-12 layer adaptation source function TUG3/S12_A_So/K.L.M
Symbol:
S12 Cl K=A..C
L=1..7
M=1..3
TUG3/S12_ A So Ml ——— UG3/312-K_L_!>4A P4s TI
TUG3_AIK.LM

Figure 117: TUG3/S12_A_So symbol

Interfaces:

Table 80: TUG3/S12_A_So input and output signals

Input(s) Output(s)
S12 CI. D TUG3_Al D
S12 _Cl_CK TUG3_Al_CK
S12_CI_FS TUG3_Al_FS
S12_CI_SSF
P4s_TI_CK
P4s_TI_FS
P4s_TI_MFS
TUG3/S12 A So MI Active
NOTE: The TUG3/S12_A_So functions can only be used in a
P4s/SX-TUG3_A_So compound function. It can not be used as a stand
alone function.
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Processes:

This function provides frequency justification and bitrate adaptation for aVVC-12 signal, represented by a nominally
(140 x 64 / 4) = 2 240 kbit/s information stream with a frequency accuracy within + 4,6 ppm and the related frame
phase, to be multiplexed into a P4s signal viaa TU-12.

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

The (500 ps) frame phase of the VC-12 is coded in the related TU-12 pointer. Frequency justification, if required, is
performed by pointer adjustments. The accuracy of this coding processis specified below. Refer to annex A of
EN 300 417-4-1 [11].

Frequency justification and bitrate adaptation: The function shall provide 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 P4s clock, frame position, and justification decision.

The justification decisions determine the phase error introduced by the TUG/S12_A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the TU-12 pointer actions. An exampleis givenin
clause A.2 of EN 300 417-4-1 [11].

Each justification decision results in a corresponding negative/positive justification action. Upon a positive justification
action, the reading of 8 data bits shall be cancelled once and no data are written at the justification opportunity position
V3+1 (seefigure 116). Upon a negative justification action, an extra 8 data bits shall be read out once into the
justification opportunity position V3.

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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1 2 21 7 133 189 242
1 V1
5 -
3
4 01*
5
6
7
8
9
1 V2
5 —
3
4 10*
5
6
7
8
9
1 V3 V3+1
2
3
4 11*
5
6
7
8
9
1 V4
5 |
3
4 [ 00*
5
6
7
8
9

indicates the 144 bytes belonging to the TU-12 (A,2,1)

01*, 10*, 11*, and 00* indicate code value in bits MA[6-7]

Figure 118: TUG3_AI_D/A.2.1 signal

The TU-12 pointer is carried in bytes V1 and V2 of payload specific OH per 500 ps multiframe (see figure 118). The
TU-12 pointer is aligned in the P4s payload in fixed positions relative to the P4s frame and multiframe. The format of
the TU-12 pointer and its location in the frame/multiframe are defined in ETS 300 337 [10].

V1, V2 - Pointer generation: The function shall generate the TU-12 pointer asis described in EN 300 417-1-1[9],
annex A: Pointer Generation. It shall insert the pointer in the appropriate V1, V2 positions with the SSfield set to 10 to
indicate TU-12.

NOTE 3: The byte V4 is undefined.

TU-12 timeslot: The adaptation source function has access to a specific TU-12 of the TUG3 access point. The TU-12 is
defined by the parametersK, L and M (K=Ato C, L=1to 7, M=1to0 3).

Figure 108 shows that more than one adaptation source function exists in the TUG3 layer that can be connected to one
TUG 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 TU timeslot. Access to the same TU timeslot by other
adaptation source functions shall be denied.
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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 al-ONEs signal within 1 ms; on clearing of aAlS the function shall
output normal data within 1 ms.

NOTE 4: If CI_SSF isnot connected (when connected to aS12_TT_So), Cl_SSF is assumed to be false.

Defect correlations: none.
Perfor mance monitoring: none.
9.3.1.6 TUG3 to VC-11 layer adaptation source function TUG3/S11* A So/K.L.M
Symbol:
S11 CI K=A..C
L=1..7
M=1..3
TUG3/S11* A So Ml UG3/S11*-K.L. P4s Tl
TUG3_AI/KK.LM

Figure 119: TUG3/S11* A_So symbol

Interfaces:
Table 81: TUG3/S11* A_So input and output signals
Input(s) Qutput(s)
S11 CI_D TUG3_AI_D
S11 CI_CK TUG3_AI_CK
S11 _CI_FS TUG3 Al FS
S11_CI_SSF
P4s_TI_CK
P4s TI_FS
P4s_TI_MFS
TUG3/S11* A So MI_Active
NOTE: The TUG3/S11*_A_So functions can only be used in a P4s/SX-
TUGS3_A_So compound function. It can not be used as a stand alone
function.
Processes:

This function provides frequency justification and bitrate adaptation for aVVC-11 signal, represented by a nominally
(104 x 64/ 4) = 1 664 kbit/s information stream with a frequency accuracy within + 4,6 ppm and the related frame
phase, to be multiplexed into a P4s signal. The VC-11 is transported within a TU-12; 9 bytes of fixed stuff (see
figure 120) are added per 125 psto the VC-11 as specified by EN 300 147 [1] to map the VC-11 into the TU-12
payload (see note 2).
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NOTE 1: MappingaVC-11into aTU-12 allowsthe VC-11 signal to be transported in aVC-12 based network (via
S12 Cand TUG/S12_A functions) and to non-intrusively monitor this VC-11 by means of aVC-12
non-intrusive monitor (S12m_TT_Sk). The TUG3/S11*_A function will be used at the junction of VC-11
and VC-12 networks.

NOTE 2: Degraded performance may be observed when interworking with SONET equipment having a+20 ppm
network element clock source.

The (500 ps) frame phase of the VC-11 is coded in the related TU-12 pointer. Frequency justification, if required, is
performed by pointer adjustments. The accuracy of this coding processis specified below. Refer to annex A of
EN 300 417-4-1 [11].

Freguency justification and bitrate adaptation: The function shall provide 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 P4s clock, frame position, and justification decision.

The justification decisions determine the phase error introduced by the TUG3/S11*_A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the TU-12 pointer actions. An exampleisgivenin
clause A.2 of EN 300 417-4-1[11].

Each justification decision results in a corresponding negative/positive justification action. Upon a positive justification
action, the reading of 8 data bits shall be cancelled once and no data are written at the justification opportunity position
V3+1 (seefigure 120). Upon a negative justification action, an extra 8 data bits shall be read out once into the
justification opportunity position V3.

NOTE 3: 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.
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1 2 21 77 133 189 242

1 V1 R*

2 | R*

3 R*

4 or R* V5
5 R*

6 R*

7 R*

8 R*

9 R*

1 V2 R*

2 | R*

3 R*

4 10* R* 2
5 R*

6 R*

7 R*

8 R*

9 R*

1 V3 V3+1 R*

2 | R*

3 R*

4 11> R* N2
5 R*

6 R*

7 R*

8 R*

9 R*

1 V4 R*

2 | R*

3 R*

4 [ oo R* K4
5 R*

6 R*

7 R*

8 R*

9 R*

indicates the 144 bytes belonging to the TU-12 (A,2,1)

[]

01*, 10*, 11*, and 00* indicate code value in bits MA[6-7]

R* indicates fixed stuff with even parity

The positions of the V5, J2, N2, K4 and R* bytes is relative to the position of the VC-11 in the TU-12.
The start of the VC-11 (V5 byte) is defined by the TU-12 pointer.

Figure 120: TUG3_AI_D/A.2.1 signal

The TU-12 pointer is carried in bytes V1 and V2 of payload specific OH per 500 ps multiframe (see figure 120). The
TU-12 pointer is aligned in the P4s payload in fixed positions relative to the P4s frame and multiframe. The format of
the TU-12 pointer and its location in the frame/multiframe are defined in ETS 300 337 [10].

V1, V2 - Pointer generation: The function shall generate the TU-12 pointer asis described in EN 300 417-1-1[9],
annex A: Pointer Generation. It shall insert the pointer in the appropriate V1, V2 positions with the SSfield set to 10 to
indicate TU-12.

NOTE 4: The byte V4 is undefined.

TU-12 timeslot: The adaptation source function has access to a specific TU-12 of the TUG access point. The TU-12 is
defined by the parametersK, L and M (K=Ato C, L=1to 7, M=110 3).
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Figure 108 shows that more than one adaptation source function existsin the TUG3 virtual sub-layer that can be
connected to one TUGS3 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 TU timeslot. Accessto the
same TU timeslot by other adaptation source functions shall be denied.

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 aAl S the function shall output an all-ONEs signal within 1 ms; on clearing of aAlS the function shall
output normal data within 1 ms.

Defect correlations: none.

Perfor mance monitoring: none.

9.3.2 P4s layer to VC-3, VC-2, VC-12, and VC-11 layer compound
adaptation sink function P4s/SX-TUG3_ A Sk

Symbol:
S3 Cl S12_Cl
S2_Cl S11_ClI
P4s/TUG3_A_Sk_MI T T T T
TUG3/S3_A_Sk_MI/K.0.0
TUG3/S2_A_Sk_MIK.LO<—>  P4s/SX-TUG3
TUG3/S12_A_Sk_MI/K.L.M
TUG3/S11* A Sk_MI/K.L.M
P4s_Al
Figure 121: P4s/TUG3_A_Sk symbol
Interfaces:

Table 82: P4s/TUG3_A_Sk input and output signals

Input(s) Output(s)
P4s_Al P4s/TUG3_A_Sk_MI
P4s/TUG3_A_Sk_MI

maximum 2 outputs:

maximum 2 inputs: S3_ClI
TUG3/S3_A_Sk_MI/K.0.0 TUG3/S3_A_Sk_MI/K.0.0
maximum 19 inputs: maximum 19 outputs:
TUG3/S2_A_Sk_MI/K.L.0 S2_ClI

TUG3/S2_A_Sk_MI/K.L.0
maximum 57 inputs:

TUG3/S12_A_Sk_MI/K.L.M maximum 57 outputs:
S12_CI
maximum 57 inputs: TUG3/S12_A_Sk_MI/K.L.M

TUG3/S11*_A_Sk_MI/K.L.M
maximum 57 outputs:

S11 _ClI
TUG3/S11* A Sk _MI/K.L.M
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Processes:

The P4s/SX_A_Sk compound function provides adaptation from the P4s layer to the VC-3/2/12 layers. This processis
performed by a combination of several atomic functions as shown in figure 122. The P4sTUG3_A_Sk function
performs the P4s layer specific signal label and multiframe processing, whilethe TUG3/S3_A_Sk, TUG3/S2_A_Sk,
TUGS3/S12_A_Sk and TUG3/S11*_A_Sk functions perform the lower order VC specific frequency justification and
bitrate adaptation. Each of these TUG3/Sm_A_Sk functionsis characterized by the K.L.M parameters, which define the
number of the TU within the P4s the function has access to (TU numbering scheme according to figure B-1). According
to the TUG3 multiplex structures supported by the NE, a variety of possible combinations of these TUG3/Sm_A_Sk
functions exists. Table 83 lists all possible TUG3/Sm_A_Sk functions within a P4s/SX-TUG3_A_Sk compound
functions.

S3.Cl  s2_Cl S12 CI S11 CI S3_Cl S2_Cl S12_Cl S11 Cl
TUG3/S12 TUG3/S11* TU3G/S12 TUG3/S11*
-All -All -B.7.3 -B.7.3
TU12-2 TU12-3

TUG3/S2

TUG3/S2

- TUG2-7 TUG2-1 TUG2-2
TUGE3 ] Tesss 7 L 1 141
x TUG2 -B.0.0 x TUG2

TU3
UG3-2

TUG3_AI

P4s/TUG

P4s/SX-TUG3_A_Sk

P4s_Al

Figure 122: P4s/SX-TUG3_A_Sk compound function with set of TUG3/Sm_A_Sk atomic functions

Table 83: Possible TUG3/Sm_A_Sk functions of a P4s/SX-TUG3_A_Sk compound function

Atomic function TU-3/TUG-3 number TU-2/TUG-2 number TU-12 number
K L M
TUG3/S3_A Sk/K.0.0 A,B 0 0
TUG3/S2 A Sk/IK.L.0 A,B,C 1to7(AB)1t05 (C) 0
TUG3/S12 A Sk/IK.L.M AB,C 1to7(AB)1to5(C) 1to 3
TUG3/S11* A Sk/IK.L.M A,B,C 1to7(AB)1to5(C) 1t03

For specific implementations only a subset of these TUG3/Sm_A_ Sk functions may be used (e.g. atermina multiplexer
with fixed 2 Mbit/s access has 63 TUG3/S12_A_Sk functions). If aflexible TUG3 multiplex structure is supported,
several TUG3/Sm_A_Sk functions may have access to the same TU timeslot. In contradiction with the source direction,
adaptation sink functions may be activated all together. Thiswill presumably cause faults (e.g. cLOP) to be detected
and reported. To prevent this an adaptation sink function can be deactivated. Thisis controlled by the equipment
management function by activating/deactivating the functions according to the configured TUG3 multiplex structure.

NOTE 1: ThePA4STUG3 A_Sk, TUG3 T_Skand TUG3/Sm _A_Sk (m= 3, 2, 12, 11*) defined in the following
clauses can only be used in a P4s/SX-TUG3_A_Sk compound function. These functions can not be used
as stand alone functions.

NOTE 2: The TUG3 isavirtua sub-layer only applicablein a P4s/SX-TUG3_A compound function.
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9.3.2.1 P4s layer to TUG3 adaptation sink function P4s/TUG3_A_ Sk
Symbol:

TUG3_ClI

P4s/TUG3_A Sk Ml <——=\ P4s/TUG3

P4s_Al

Figure 123: P4s/TUG3_A_Sk symbol

I nterfaces:
Table 84: P4s/TUG3_A_Sk input and output signals
Input(s) Output(s)
P4s Al D TUG3 CID
P4s_Al_CK TUG3_CI_CK
P4s Al FS TUG3 CI_FS
P4s_AI_TSF TUG3_CI_MFS
P4s/TUG3_A_Sk_MI_Active TUG3_CI_SSF_TUG2
TUG3_CI_SSF_TU3
P4s/TUG3_A_Sk_MI_cPLM
P4s/TUG3_ A Sk MI_cLOM
NOTE: The P4s/TUG3_A_Sk function can only be used in a P4s/SX-TUG3_A_ Sk
compound function. It can not be used as a stand alone function.
Processes:

The function monitors two payload specific signals (bits 3-5 and bits 6-7) of the P4s POH.

M A[3-5]: The function shall compare the content of the accepted bits 3 to 5 of byte MA with the expected value code
"100" (SDH elements mapping 11: 2 x TUG-3 and 5 x TUG-2 structure) as a check on consistency between the
provisioning operation at each end. The application, acceptance and mismatch detection processes are described in
EN 300 417-1-1[9], clauses 7.2 and 8.1.2.

M A[6-7]: The function shall recover the 500 pus (multi)frame start phase performing multi-frame alignment on bits 6
and 7 of byte MA. Out-of-multiframe (OOM) shall be assumed once when an error is detected in the MA bit 6 and 7
sequence. Multiframe alignment shall be assumed to be recovered, and the inmultiframe (IM) state shall be entered,
when in four consecutive P4s frames an error free MA bit 6,7 sequence is found.

Activation: The function shall perform the operation specified above when it is activated (M1_Activeistrue).
Otherwise, it shall activate the SSF signals at its output (Cl_SSF TU3 and ClI_SSF TUG2) and not report its status via
the management point.

Defects:
The function shall detect for the dPLM defect as specified in EN 300 417-1-1 [9], clause 8.2.1.

If the multiframe alignment processisin the OOM state and the MA multiframe is not recovered within X ms, adLOM
defect shall be declared. Oncein adLOM state, this state shall be exited when the multiframe is recovered (multiframe
alignment process enter the IM state). X shall be avaluein therange 1to 5 (ms). X is not configurable.

Consequent actions:
aSSF TU3 - dPLM

aSSF TUG2 ~  dPLM or dLOM
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Defect correlations:
cPLM «  dPLM and (not Al_TSF)
cLOM - dLOM and (not Al_TSF) and (not dPLM)

NOTE: There may be another parallel adaptation function, e.g. P31s/SD_A_Sk that generate also cLOM. The
EMF should take care that fLOM is reported only once.

Perfor mance monitoring: none.
9.3.2.2 TUGS3 trail termination sink function TUG3_T_Sk
Symbol:

TUG3_Al

TUG3_ClI

Figure 124: TUG3_T_Sk symbol

I nterfaces:
Table 85: TUG3_T_Sk input and output signals
Input(s) Output(s)
TUG3 CID TUG3_Al D
TUG3_CI_CK TUG3_AI_CK
TUG3_CI_FS TUG3_AI_FS
TUG3_CI_SSF_TUG2 TUG3_AI_TSF_TUG2
TUG3_CI_SSF_TuU3 TUG3_Al_TSF _TU3
NOTE: The TUG3_T_Sk function can only be used in a P4s/SX-TUG3_A_Sk
compound function. It can not be used as a stand alone function.
Processes: none.
Defects: none.

Consequent actions:
alSF_TUG2 - CI_SSF TUG2
alSF_TU3 ~  CI_SSF_TU3
Defect correlations: none.

Perfor mance monitoring: none.
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9.3.2.3 TUG3 to VC-3 layer adaptation sink function TUG3/S3_A_Sk/K.0.0
Symbol:

s3 cl

T K=AB

TUG3/S3_A_Sk Ml <——=>TUG3/S3-K. Of{

TUG3_Al

Figure 125: TUG3/S3_A_Sk symbol

I nterfaces:
Table 86: TUG3/S3_A_Sk input and output signals
Input(s) Output(s)
TUG3_Al D S3 CLD
TUG3_AI_CK S3_CI_CK
TUG3_AL_FS S3_CI_FS
TUG3_AI_TSF_TU3 S3_CI_SSF
TUG3/S3_A_Sk_MI_AIS_Reported TUG3/S3_A_Sk_MI_cLOP
TUG3/S3_A Sk MI_Active TUG3/S3 A Sk MI cAIS
NOTE: The TUG3/S3_A_Sk function can only be used in a P4s/SX-TUG3_A_ Sk
compound function. It can not be used as a stand alone function.
Processes:

This function recovers the V C-3 data with frame phase information from a TU-3.

H1, H2 - TU-3 pointer interpretation: The function shall perform TU-3 pointer interpretation as specified in annex B in
EN 300 417-1-1 [9] to recover the VC-3 frame phase within a TU-3 of a P4s.

TU-3 timeslot: The adaptation source function has access to a specific TU-3 of the TUG3 access point. The TU-3is
defined by the parameter K (K=A,B).

Figure 122 shows that more than one adaptation sink function existsin this TUG3 virtual sub-layer that can be
connected to one TUG3 access point. In contradiction with the source direction, adaptation sink functions may be
activated all together. Thiswill presumably cause faults (e.g. cLOP) to be detected and reported. To prevent this an
adaptation sink function can be deactivated.

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:

The function shall detect for dAIS and dL OP defects according the al gorithm described under the pointer interpreter
processin EN 300 417-1-1 [9], annex B, Pointer Interpretation.

Consequent actions:
aAlS - dAISor dLOPor Al_TSF_TU3
aSSF - dAlSordLOPor Al_TSF TU3

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.

ETSI



141 ETSI EN 300 417-5-1 V1.2.1 (2001-10)

Defect correlations:
cAlS - dAlSand (not Al_TSF _TUS3) and AIS_Reported
cLOP - dLOP and (not Al_TSF_TU3)

It shall be an option to report AlS as afault cause. Thisis controlled by means of the parameter AIS_Reported. The
default shall be AIS_Reported = false.

Perfor mance monitoring: none.
9.3.24 TUG3 to VC-2 layer adaptation sink function TUG3/S2_A_Sk
Symbol:

s2_cl
K=A..C
L=1..7

TUG3/S2_A_Sk Ml <——>TUG3/S2-K. L}/

TUG3_Al

Figure 126: TUG3/S2_A_Sk symbol

Interfaces:
Table 87: TUG3/S2_A_Sk input and output signals
Input(s) Output(s)
TUG3_Al D S2 CID
TUG3_AI_CK S2_CI_CK
TUG3_AL_FS S2_CIL_FS
TUG3_AI_TSF_TUG2 S2_CI_SSF
TUGS3/S2_A_Sk_MI_AIS_Reported TUG3/S2_A_Sk _MI_cLOP
TUG3/S2_A Sk _MI_Active TUG3/S2_A_Sk MI_cAIS
NOTE: The TUG3/S2_A_Sk function can only be used in a P4s/SX-TUG3_A_Sk
compound function. It can not be used as a stand alone function.
Processes:

This function recovers V C-2 data with frame phase information from a TU-2.

V1, V2-TU-2 pointer interpretation: The function shall perform TU-2 pointer interpretation as specified in annex B in
EN 300 417-1-1 [9] to recover the VC-2 frame phase within a TU-2 of a P4s.

Defects:

The function shall detect for dAIS and dL OP defect according the algorithm described under the pointer interpreter
processin EN 300 417-1-1 [9], annex B, Pointer Interpretation.

TU-2 timeslot: The adaptation source function has access to a specific TU-2 of the TUG access point. The TU-2 is
defined by the parametersK and L (K=A,B, L=1to 7 and K=C, L=1t0 5).

Figure 122 shows that more than one adaptation sink function existsin this TUG3 virtual sub-layer that can be
connected to one TUG access point. In contradiction with the source direction, adaptation sink functions may be
activated all together. Thiswill presumably cause faults (e.g. cLOP) to be detected and reported. To prevent this an
adaptation sink function can be deactivated.
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Activation: The function shall perform the operation specified above when it is activated (M1_Active istrue).
Otherwise, it shall transmit the all-ONEs signal at its output (Cl_D) and not report its status via its management point.
Consequent actions:
aAlS - dAlSordLOPor Al_TSF TUG2
aSSF - dAlSor dLOPor Al_TSF TUG2

On declaration of aAlS the function shall output all-ONEs signal within 1 ms; on clearing of aAl S the function shall
output the recovered data within 1 ms.

Defect correlations:
cAlS - dAlSand (not Al_TSF TUG2) and AlS_Reported
cLOP - dLOP and (not Al_TSF _TUG2)

It shall be an option to report AlS as afault cause. Thisis controlled by means of the parameter AIS_Reported. The
default shall be AIS_Reported = false.

Perfor mance monitoring: none.
9.3.25 TUG3 to VC-12 layer adaptation sink function TUG3/S12_A_ Sk/K.L.M
Symbol:
S12 Ci
~— K=A..C
L=1..7
M=1..3
TUG3/S12_A_Sk_ Ml <——>TUGS3/S12-K.L. Iyl
TUG3_Al

Figure 127: TUG3/S12_A_Sk symbol

I nterfaces:
Table 88: TUG3/S12_A_ Sk input and output signals
Input(s) Output(s)
TUG3_AI_D S12 CI_D
TUG3_Al_CK S12_CI_CK
TUG3_Al_FS S12 _CI_FS
TUG3_Al_TSF_TUG2 S12_Cl_SSF
TUG3/S12_A_Sk_MI_AIS_Reported TUG3/S12_A_Sk_MI_cLOP
TUG3/S12 A Sk Ml Active TUG3/S12_A Sk Ml cAIS
NOTE: The TUG3/S12_A_Sk functions can only be used in a P4s/SX-TUG3_A_Sk
compound function. It can not be used as a stand alone function.
Processes:

This function recovers VC-12 data with frame phase information from a TU-12.

V1, V2-TU-12 pointer interpretation:  The function shall perform TU-12 pointer interpretation as specified in annex
B in EN 300 417-1-1[9] to recover the VC-12 frame phase within a TU-12 of a P4s.

TU-12 timeslot: The adaptation source function has access to a specific TU-12 of the TUGS3 access point. The TU-12 is
defined by the parametersK, L and M (K=Ato C, L=1to 7, M=110 3).
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Figure 122 shows that more than one adaptation sink function exists in this TUG3 virtual sub-layer that can be
connected to one TUGS3 access point. In contradiction with the source direction, adaptation sink functions may be
activated all together. This will presumably cause faults (e.g. cLOP) to be detected and reported. To prevent thisan
adaptation sink function can be deactivated.

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:

The function shall detect for dAIS and dLOP defect according the algorithm described under the pointer interpreter
processin EN 300 417-1-1 [9], annex B, Pointer Interpretation.

Consequent actions:
aAlS —  dAISordLOPor Al_TSF TUG2
aSSF - dAlISor dLOPor Al_TSF TUG2

On declaration of aAlS the function shall output all ONEs signal within 1 ms; on clearing of aAlS the function shall
output the recovered data within 1 ms.

Defect correlations:
cAlIS - dAlSand (not Al_TSF TUG2) and AlS_Reported
cLOP - dLOP and (not Al_TSF_TUG2)

It shall be an option to report AlS as afault cause. Thisis controlled by means of the parameter AIS_Reported. The
default shall be AIS_Reported = false.

Perfor mance monitoring: none.
9.3.2.6 TUG3 to VC-11 layer adaptation sink function TUG3/S11* A Sk/K.L.M
Symbol:
S11_Ci
- K=A.C
L=1..7
M=1..3

TUG3/S11* A Sk Ml <——=FUG3/S11*-K L.

TUG3_Al

Figure 128: TUG3/S11* A_Sk symbol

Interfaces:
Table 89: TUG3/S11* A_Sk input and output signals
Input(s) Output(s)
TUG3_Al_ D S11_CILD
TUG3_Al_CK S11_CI_CK
TUG3_Al_FS S11_CI_FS
TUG3_Al_TSF_TUG2 S11_Cl_SSF
TUG3/S11* A Sk_MI_AIS_Reported TUG3/S11* A_Sk_MI_cLOP
TUG3/S11* A Sk MI Active TUG3/S11* A Sk_MI cAIS
NOTE: The TUG3/S11*_A_Sk functions can only be used in a P4s/SX-TUG3_A_Sk
compound function. It can not be used as a stand alone function.
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Processes:
This function recovers VC-11 data with frame phase information from a TU-12.

V1, V2-TU-12 pointer interpretation: ~ The function shall perform TU-12 pointer interpretation as specified in
annex B in EN 300 417-1-1[9] to recover the VC-11 frame phase within a TU-12 of a P4s.

TU-12 timeslot: The adaptation source function has access to a specific TU-12 of the TUG3 access point. The TU-12 is
defined by the parametersK, L and M (K=Ato C, L=1to 7, M=1to0 3).

Figure 122 shows that more than one adaptation sink function existsin this TUG3 virtual sub-layer that can be
connected to one TUG3 access point. In contradiction with the source direction, adaptation sink functions may be
activated all together. Thiswill presumably cause faults (e.g. cLOP) to be detected and reported. To prevent this an
adaptation sink function can be deactivated.

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:

The function shall detect for dAIS and dLOP defect according the algorithm described under the pointer interpreter
processin EN 300 417-1-1 [9], annex B, Pointer Interpretation.

Consequent actions:
aAlS - dAISor dLOP or Al_TSF_TUG2
aSSF - dAlSordLOPor Al_TSF TUG2

On declaration of aAlS the function shall output all ONEs signal within 1 ms; on clearing of aAlS the function shall
output the recovered data within 1 ms.

Defect correlations:
CAIS - dAlSand (not Al_TSF TUG2) and AlIS_Reported
cLOP - dLOP and (not Al_TSF_TUG2)

It shall be an option to report AlS asafault cause. Thisis controlled by means of the parameter AIS_Reported. The
default shall be AIS_Reported = false.

Perfor mance monitoring: none.

9.3.3 P4s layer to VC-2, VC-12, and VC-11 layer compound adaptation
source function P4s/SX-TUG2_A So

Symbol:

S12_Cl
S2_Cl S11_Cl

P4s/TUG2_A_So_MI
TUG2/S2_A_So_MI/L.0
TUG2/S12_A_So_MI/L.M
TUG2/S11*_A_So_MI/L.M

_— P4s/SX-TUG2 <—— P4s_TI

P4s_Al

Figure 129: P4s/SX-TUG2_A_So symbol
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Table 90: P4s/SX-TUG2_A_So input and output signals

Input(s)

Output(s)

P4s/TUG_A_So_MI
P4s_TI

maximum 20 inputs:
S2_Cl
TUG/S2_A_So_MI/L.0

maximum 60 inputs:
S12_ClI
TUG/S12_A_So_MI/L.M

maximum 60 inputs:
S11_Cl
TUG/S11* A So_MI/L.M

P4s_Al

Processes:

The P4s/SX-TUG2_A_So compound function provides adaptation from the VC-/2/12/11 layers to the P4s layer. This
process is performed by a combination of several atomic functions as shown in figure 130. The PASTUG_A_So
function performs the P4s layer specific signal label and multiframe processing, whilethe TUG2/S2_A_So,
TUG2/S12_A_So and TUG2/S11*_A_So functions perform the lower order VC specific frequency justification and
bitrate adaptation. Each of these TUG2/Sm_A_So functions is characterized by the L.M parameters, which define the
number of the TU within the P4s the function has access to (TU numbering scheme according to figure C-1). According
to the TUG2 multiplex structures supported by the NE, avariety of possible combinations of these TUG2/Sm_A_So
functions exists. Table 91 lists all possible TUG2/Sm_A_So functions within a PAs/SX-TUG2_A_So compound

functions.

S2_ClI S12_ClI Si1 CI

s2_Cl

s12_Cl s11_Cl

TUG2/S12
-1.1

TUG2/S11*
-1.1

TU12-1

TU12-2 TU12-3

TUG2/S2

-1.0 3x TU12

TUG2-2

Voo

TUG2-19

TUG2/S2

TUG2/S11*
-20.3

TUG2/S12
-20.3

TU12-1 TU12-2

-20.0 3x TU12

TUG2-20

P4s/TUG2

P4s/SX-TUG2_A_So0

P4s_Al

Figure 130: P4s/SX-TUG2_A_So compound function with set of TUG2/Sm_A_So atomic functions

Table 91: Possible TUG2/Sm_A_So functions of a P4s/SX-TUG2_A_So compound function

Atomic function TU-2/TUG-2 number L TU-12 number M
TUG2/S2 A So/L.0 1to 20 -
TUG2/S12_A So/.L.M 1to 20 1to3
TUG2/S11* A So/ LM 1to 20 1to3
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For specific implementations only a subset of these TUG2/Sm_A_So functions may be used (e.g. atermina multiplexer
with fixed 2 Mbit/s access has 60 TUG2/S12_A_So functions). If aflexible TUG2 multiplex structure is supported,
several TUG2/Sm_A_So functions may have access to the same TU timeslot. For such case, only one of these
adaptation source functions is allowed to be activated. Thisis controlled by the equipment management function by
activating/deactivating the functions according to the configured TUG2 multiplex structure.

NOTE 1: TheP4TUG2_A_So, TUG2_T_Soand TUG2/Sm_A_So (m =2, 12, 11*) defined in the following
clauses can only be used in a P4g/SX-TUG2_A_So compound function. These functions can not be used
as stand alone functions.

NOTE 2: The TUG2 isavirtual sub-layer only applicablein a P4s/SX-TUG2_A compound function.
The number of TUG2/Sm_A (m=2,12,11*) functionsthat is active shall completely fill the P4s payload.

9.3.3.1 P4s layer to TUGZ2 adaptation source function P4s/TUG2_A_So
Symbol:

TUG2_Cl

P4s/TUG2 A So Ml ———=\ P4s/TUG2

P4s_Al

Figure 131: P4s/TUG2_A_So symbol

I nterfaces:
Table 92: P4s/TUG2_A_So input and output signals
Input(s) Output(s)
TUG2_CI_D P4s_AI_D
TUG2_CI_CK P4s_Al_CK
TUG2_CI_FS P4s_Al_FS
TUG2_CI_MFS
P4s/TUG2 A So MI Active
NOTE: The P4s/TUG2_A_So functions can only be used in a P4s/SX-
TUG2_A_So compound function. It can not be used as a stand alone
function.
Processes:

The function adds two payload specific signals (bits MA[3-5] and MA[6-7]) to the P4s POH.

M A[3-5]: Inthis byte the function shall insert code "011" (SDH elements mapping |: 20 x TUG-2 structure) as defined
in ETS 300 337 [10].

MA[6-7]: The value of the multiframe indicator MA[6-7] shall be set as specified by ETS 300 337 [10], 500 us TU
multiframe sequence, and aligned with TUG2_CI_MFS.

TU multiframe
indicator

1 [2 [3 |4 [5 6 |7 8

Figure 132: TU multiframe indicator bits in byte MA

Activation: The function shall access the access point when it is activated (MI_Active istrue). Otherwise, it shall not
access the access point.
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Defects: none.
Consequent actions: none.
Defect correlations: none.
Perfor mance monitoring: none.
9.3.3.2 TUG2 trail termination source function TUG2_T_So
Symbol:
TUG2_AI
TUG2_ClI
Figure 133: TUG2_T_So symbol
Interfaces:
Table 93: TUG2_T_So input and output sighals
Input(s) Output(s)

TUG2_AI_D TUG2_CI_D

TUG2_AI_CK TUG2_CI_CK

TUG2_Al_FS TUG2_CI_FS

TUG2 Al_MFS TUG2 ClI MFS

NOTE: The TUG2_T_So functions can only be used in a P4s/SX-TUG2_A_So

compound function. It can not be used as a stand alone function.

Processes: none.
Defects: none.
Consequent actions: none.
Defect correlations: none.
Perfor mance monitoring: none.
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9.3.3.3 TUG2 to VC-2 layer adaptation source function TUG2/S2_A_So/L.0
Symbol:

s2 Cl
L=1..20

TUG2/S2_A So_MI ————>\ TUG2/S2-L.0 /<—— P4s_TI

TUG2_Al

Figure 134: TUG2/S2_A_So symbol

I nterfaces:
Table 94: TUG2/S2_A_So input and output signals
Input(s) Output(s)
S2 CLD TUG2 Al D
S2_Cl_CK TUG2_Al_CK
S2_CILFS TUG2_Al_FS
S2_CI_SSF TUG2_Al_MFS
P4s_TI_CK
P4s TI_FS
P4s_TI_MFS
TUG2/S2 A So MI Active
NOTE: The TUG2/S2_A_So functions can only be used in a P4s/SX-
TUG2_A_So compound function. It can not be used as a stand alone
function.
Processes:

This function provides frequency justification and bitrate adaptation for aVVC-2 signal, represented by a nominally
(428 x 64/4) = 6 848 kbit/s information stream with a frequency accuracy within + 4,6 ppm and the related frame phase,
to be multiplexed into a P4s signal viaa TU-2.

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

The (500 ps) frame phase of the VC-2 is coded in the related TU-2 pointer. Frequency justification, if required, is
performed by pointer adjustments. The accuracy of this coding processis specified below. Refer to annex A of
EN 300 417-4-1 [11].

Freguency justification and bitrate adaptation: The function shall provide 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 P4s clock, frame position, and justification decision.

The justification decisions determine the phase error introduced by the TUG2/S2_A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the TU-2 pointer actions. An example isgivenin
clause A.2 of EN 300 417-4-1[11].

Each justification decision results in a corresponding negative/positive justification action. Upon a positive justification
action, the reading of 8 data bits shall be cancelled once and no data are written at the justification opportunity position
V3+1 (seefigure 135). Upon a negative justification action, an extra 8 data bits shall be read out once into the
justification opportunity position V3.
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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.

1 2 10 30 -50-70-90-.... 210 230 242
1 V1
5 -
3
4 11*
5
6
7
8
9
1 V2
5 —
3
4 [ 00*
5
6
7
8
9
1 V3 V3+1
5 —
3
4 01*
5
6
7
8
9
1 V4
5 |
3
4 10*
5
6
7
8
9

indicates the 432 bytes belonging to the TU-2 (8,0)

01* 10*, 11* and 00* indicate code value in bits MA[6-7]

Figure 135: TUG2_AI_D/8.0 signal

The TU-2 pointer is carried in bytes V1 and V2 of payload specific OH once per 500 ps multiframe (see figure 135).
The TU-2 pointer is aligned in the P4s payload in fixed positions relative to the P4s frame and multiframe. The format
of the TU-2 pointer and its location in the frame/multiframe are defined in ETS 300 337 [10].

V1, V2 - Pointer generation: The function shall generate the TU-2 pointer asis described in EN 300 417-1-1 [9], annex
A: Pointer Generation. It shall insert the pointer in the appropriate V1, V2 positions with the SSfield set to 00 to
indicate TU-2.

NOTE 3: The byte V4 is undefined.
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TU-2 timeslot: The adaptation source function has access to a specific TU-2 of the TUG access point. The TU-2 is
defined by the parameter L (L=1 to 20).

Figure 130 shows that more than one adaptation source function existsin the TUG2 virtual sub-layer that can be
connected to one TUG2 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 TU timeslot. Accessto the
same TU timeslot by other adaptation source functions shall be denied.

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 aAl S the function shall output an all ONEs signal within 1 ms; on clearing of aAl S the function shall
output normal data within 1 ms.

NOTE 4: If Cl_SSF is not connected (when connected to aS2_TT_So), Cl_SSF is assumed to be false.

Defect correlations: none.
Perfor mance monitoring: none.
9.3.34 TUG2 to VC-12 layer adaptation source function TUG2/S12_A So/L.M
Symbol:

S22

M=1..3
TUG2/S12_A So Ml ————>\TUG2/S12-L.M P4s TI
TUG2_AIILM

Figure 136: TUG2/S12_A_So symbol

Interfaces:

Table 95: TUG2/S12_A_So input and output signals

Input(s) Output(s)
S12 CI. D TUG2_Al_ D
S12 _Cl_CK TUG2_Al_CK
S12_CI_FS TUG2_Al_FS
S12_CI_SSF
P4s_TI_CK
P4s_TI_FS
P4s_TI_MFS
TUG2/S12 A So MI Active
NOTE: The TUG2/S12_A_So functions can only be used in a P4s/SX-
TUG2_A_So compound function. It can not be used as a stand alone
function.
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Processes:

This function provides frequency justification and bitrate adaptation for aVVC-12 signal, represented by a nominally
(140 x 64 / 4) = 2 240 kbit/s information stream with a frequency accuracy within + 4,6 ppm and the related frame
phase, to be multiplexed into a P4s signal viaa TU-12.

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

The (500 ps) frame phase of the VC-12 is coded in the related TU-12 pointer. Frequency justification, if required, is
performed by pointer adjustments. The accuracy of this coding processis specified below. Refer to annex A of
EN 300 417-4-1 [11].

Frequency justification and bitrate adaptation: The function shall provide 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 P4s clock, frame position, and justification decision.

The justification decisions determine the phase error introduced by the TUG/S12_A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the TU-12 pointer actions. An exampleis givenin
clause A.2 of EN 300 417-4-1 [11].

Each justification decision results in a corresponding negative/positive justification action. Upon a positive justification
action, the reading of 8 data bits shall be cancelled once and no data are written at the justification opportunity position
V3+1 (seefigure 137). Upon a negative justification action, an extra 8 data bits shall be read out once into the
justification opportunity position V3.

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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1 2 12 72 132 192 242
1 V1
5 -
3
4 11*
5
6
7
8
9
1 V2
5 —
3
4 00*
5
6
7
8
9
1 V3 V3+1
2
3
4 01*
5
6
7
8
9
1 V4
5 |
3
4 10*
5
6
7
8
9

indicates the 144 bytes belonging to the TU-12 (10,1)

01*, 10*, 11*, and 00* indicate code value in bits MA[6-7]

Figure 137: TUG2_AI_D/10.1 signal

The TU-12 pointer is carried in bytes V1 and V2 of payload specific OH per 500 ps multiframe (see figure 137). The
TU-12 pointer is aligned in the P4s payload in fixed positions relative to the P4s frame and multiframe. The format of
the TU-12 pointer and its location in the frame/multiframe are defined in ETS 300 337 [10].

V1, V2 - Pointer generation: The function shall generate the TU-12 pointer asis described in EN 300 417-1-1[9],
annex A: Pointer Generation. It shall insert the pointer in the appropriate V1, V2 positions with the SSfield set to 10 to
indicate TU-12.

NOTE 3: The byte V4 is undefined.

TU-12 timeslot: The adaptation source function has access to a specific TU-12 of the TUG2 access point. The TU-12 is
defined by the parameters L and M (L=1 to 20, M=1to 3).
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Figure 130 shows that more than one adaptation source function existsin the TUG2 virtual sub-layer that can be
connected to one TUG2 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 TU timeslot. Accessto the
same TU timeslot by other adaptation source functions shall be denied.

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 aAl S the function shall output an all-ONEs signal within 1 ms; on clearing of aAlS the function shall
output normal data within 1 ms.

NOTE 4: If CI_SSF isnot connected (when connected to aS12_TT_So), Cl_SSF is assumed to be false.

Defect correlations: none.
Perfor mance monitoring: none.
9.3.35 TUG2 to VC-11 layer adaptation source function TUG2/S11* A So/L.M
Symbol:

si.cl L=1..20

M=1..3
TUG2/S11*_A_So_MI TUG2/S11*-L.M Pas_TI
TUG2_AI/KK.LM

Figure 138: TUG2/S11* A _So symbol

Interfaces:

Table 96: TUG2/S11* A_So input and output signals

Input(s) Qutput(s)
S11 CI_D TUG2_AI_D
S11 _Cl CK TUG2_Al_CK
S11 _CI_FS TUG2_Al_FS
S11_CI_SSF
P4s_TI_CK
P4s_TI_FS
P4s_TI_MFS
TUG2/S11*_A_So_MI_Active
NOTE: The TUG2/S11*_A_So functions can only be used in a P4s/SX-
TUG2_A_So compound function. It can not be used as a stand alone
function.
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Processes:

This function provides frequency justification and bitrate adaptation for aVVC-11 signal, represented by a nominally
(104 x 64/ 4) = 1 664 kbit/s information stream with a frequency accuracy within + 4,6 ppm and the related frame
phase, to be multiplexed into a P4s signal. The VC-11 is transported within a TU-12; 9 bytes of fixed stuff (see figure
139) are added per 125 psto the VC-11 as specified by EN 300 147 [1] to map the VC-11 into the TU-12 payload (see
note 2).

NOTE 1: Mapping aVC-11 into aTU-12 allowsthe VC-11 signal to be transported in aVV C-12 based network (via
S12 Cand TUG/S12_A functions) and to non-intrusively monitor this VC-11 by means of aVC-12
non-intrusive monitor (S12m_TT_Sk). The TUG2/S11*_A function will be used at the junction of VC-11
and VC-12 networks.

NOTE 2: Degraded performance may be observed when interworking with SONET equipment having a+20 ppm
network element clock source.

The (500 ps) frame phase of the VC-11 is coded in the related TU-12 pointer. Frequency justification, if required, is
performed by pointer adjustments. The accuracy of this coding processis specified below. Refer to annex A of
EN 300 417-4-1 [11].

Frequency justification and bitrate adaptation: The function shall provide 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 P4s clock, frame position, and justification decision.

The justification decisions determine the phase error introduced by the TUG2/S11*_A_So function. The amount of this
phase error can be measured at the physical interfaces by monitoring the TU-12 pointer actions. An exampleisgivenin
clause A.2 of EN 300 417-4-1 [11].

Each justification decision results in a corresponding negative/positive justification action. Upon a positive justification
action, the reading of 8 data bits shall be cancelled once and no data are written at the justification opportunity position
V3+1 (seefigure 139). Upon a negative justification action, an extra 8 data bits shall be read out once into the
justification opportunity position V3.

NOTE 3: 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.
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1 2 12 72 132 192 242

1 V1 R*

2 | R*

3 R*

4 11 R* V5
5 R*

6 R*

7 R

8 R*

9 R*

1 V2 R*

2 | R*

3 R*

4 [ oo R 2
5 R*

6 R*

7 R

8 R*

9 R*

1 V3 V3+1 R*

2 | R*

3 R*

4 or R* N2
5 R*

6 R*

7 R

8 R*

9 R*

1 Va R*

2 | R*

3 R*

4 100 R* K4
5 R*

6 R*

7 R

8 R*

9 R*

indicates the 144 bytes belonging to the TU-12 (10,1)

[]

01*, 10*, 11*, and 00* indicate code value in bits MA[6-7]

R* indicates fixed stuff with even parity

The positions of the V5, J2, N2, K4 and R”" bytes is relative to the position of the VC-11 in the TU-12.
The start of the VC-11 (V5 byte) is defined by the TU-12 pointer.

Figure 139: TUG2_AIl_D/10.1 signal

The TU-12 pointer is carried in bytes V1 and V2 of payload specific OH per 500 ps multiframe (see figure 139). The
TU-12 pointer is aligned in the P4s payload in fixed positions relative to the P4s frame and multiframe. The format of
the TU-12 pointer and its location in the frame/multiframe are defined in ETS 300 337 [10].

V1, V2 - Pointer generation: The function shall generate the TU-12 pointer asis described in EN 300 417-1-1[9],
annex A: Pointer Generation. It shall insert the pointer in the appropriate V1, V2 positions with the SSfield set to 10 to
indicate TU-12.

NOTE 4: The byte V4 is undefined.

TU-12 timeslot: The adaptation source function has access to a specific TU-12 of the TUG access point. The TU-12 is
defined by the parameters L and M (L=1to 20, M=1to0 3).
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Figure 130 shows that more than one adaptation source function existsin the TUG virtual sub-layer that can be
connected to one TUG 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 TU timeslot. Accessto the
same TU timeslot by other adaptation source functions shall be denied.

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 aAl S the function shall output an all-ONEs signal within 1 ms; on clearing of aAlS the function shall
output normal data within 1 ms.

Defect correlations: none.

Perfor mance monitoring: none.

9.34 P4s layer to VC-2, VC-12, and VC-11 layer compound adaptation
sink function P4s/SX-TUG2_A Sk

Symbol:
S12_Cl
S2_Cl S11_Cl
P4s/TUG2_A_Sk_MI T T
TUG2/S2_A_Sk_MI/L.0 E
TUG2/S12 A_Sk_MILM ~ =\ P4s/SX-TUG2
TUG2/S11* A_Sk_MI/L.M
P4s_Al
Figure 140: P4s/SX-TUG2_A_Sk symbol
Interfaces:

Table 97: P4s/SX-TUG2_A_Sk input and output signals

Input(s) Output(s)
P4s_Al P4s/TUG2_A_Sk_MI
P4s/TUG2_A_Sk_MI

maximum 20 outputs:

maximum 20 inputs: S2_ClI
TUG2/S2_A_Sk_MI/L.0 TUG2/S2_A_Sk_MI/L.0
maximum 60 inputs: maximum 60 outputs:
TUG2/S12_A_Sk_MI/L.M S12_Cl

TUG2/S12_A_Sk_MI/L.M
maximum 60 inputs:
TUG2/S11*_A_Sk_MI/L.M maximum 60 outputs:

S11 CI
TUG2/S11* A Sk _MI/L.M
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Processes:

The P4s/SX-TUG2_A_Sk compound function provides adaptation from the P4s layer to the VC-2/12 layers. This
process is performed by a combination of several atomic functions as shown in figure 141. The PASTUG2_A_Sk
function performs the P4s layer specific signal label and multiframe processing, whilethe TUG2/S2_A_Sk,
TUG2/S12_A_Sk and TUG2/S11*_A_Sk functions perform the lower order VC specific frequency justification and
bitrate adaptation. Each of these TUG2/Sm_A_Sk functions is characterized by the K.L.M parameters, which define the
number of the TU within the P4s the function has access to (TU numbering scheme according to figure C-1). According
to the TUG multiplex structures supported by the NE, a variety of possible combinations of these TUG2/Sm_A_Sk
functions exists. Table 98 lists all possible TUG2/Sm_A_Sk functions within a PA4s/SX-TUG2_A_Sk compound
functions.

S2_ClI S12_ClI S11_CI S2_ClI S12_ClI S11_Cl

TUG2/S12 TUG2/S11* TUG2/S12 TUG2/S11*
-1.1 -1.1 -20.3 -20.3

TU12-2 TU12-3

TUG2/S2

TUG2/S2

TUG2-2 TUG2-19

P4s/TUG2

P4s/SX-TUG2_A_Sk

P4s_Al

Figure 141: P4s/SX-TUG2_A_Sk compound function with set of TUG2/Sm_A_Sk atomic functions

Table 98: Possible TUG2/Sm_A_Sk functions of a P4s/SX-TUG2_A_Sk compound function

Atomic function TU-2/TUG-2 number TU-12 number
L M
TUG2/S2_A_Sk/L.0 1to 20 0
TUG2/S12 A Sk/IL.M 1to 20 1to3
TUG2/S11* A Sk/ILM 1to 20 1to3

For specific implementations only a subset of these TUG2/Sm_A_ Sk functions may be used (e.g. atermina multiplexer
with fixed 2 Mbit/s access has 60 TUG2/S12_A_Sk functions). If aflexible TUG2 multiplex structure is supported,
several TUG2/Sm_A_Sk functions may have access to the same TU timeslot. In contradiction with the source direction,
adaptation sink functions may be activated all together. Thiswill presumably cause faults (e.g. cLOP) to be detected
and reported. To prevent this an adaptation sink function can be deactivated. Thisis controlled by the equipment
management function by activating/deactivating the functions according to the configured TUG multiplex structure.

NOTE 1: TheP4gTUG2_A_Sk, TUG2_T_Skand TUG2/Sm_A_Sk (m =2, 12, 11*) defined in the following
clauses can only be used in a P4s/SX-TUG2_A_Sk compound function. These functions can not be used
as stand alone functions.

NOTE 2: The TUG2 isavirtua sub-layer only applicable in a P4s/SX-TUG2_A compound function.
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9.34.1 P4s layer to TUGZ2 adaptation sink function P4s/TUG2_A_ Sk
Symbol:

TUG2_ClI

P4s/TUG2_A Sk Ml <——=\ P4s/TUG2

P4s_Al

Figure 142: P4s/TUG2_A_Sk symbol

I nterfaces:
Table 99: P4s/TUG2_A_SKk input and output signals
Input(s) Output(s)
P4s Al D TUG2 CID
P4s_Al_CK TUG2_CI_CK
P4s Al FS TUG2_CI_FS
P4s_Al_TSF TUG2_CI_MFS
P4s/TUG2_A_Sk_MI_Active TUG2_CI_SSF
P4s/TUG2_A_Sk_MI_cPLM
P4s/TUG2 A Sk _MI_cLOM
NOTE: The P4s/TUG2_A_Sk functions can only be used in a P4s/SX-
TUG2_A_Sk compound function. It can not be used as a stand alone
function.
Processes:

The function monitors two payload specific signals (bits 3-5 and bits 6-7) of the P4s POH.

M A[3-5]: The function shall compare the content of the accepted bits 3 to 5 of byte MA with the expected value code
"011" (SDH elements mapping |: 20 x TUG-2 structure) as a check on consistency between the provisioning operation
at each end. The application, acceptance and mismatch detection processes are described in EN 300 417-1-1 [9], clauses
7.2and 8.1.2.

M A[6-7]: The function shall recover the 500 pus (multi)frame start phase performing multi-frame alignment on bits 6
and 7 of byte MA. Out-of-multiframe (OOM) shall be assumed once when an error is detected in the MA bit 6 and 7
sequence. Multiframe alignment shall be assumed to be recovered, and the in-multiframe (IM) state shall be entered,
when in four consecutive P4s frames an error free MA bit 6,7 sequence is found.

Activation: The function shall perform the operation specified above when it is activated (M1_Activeistrue).
Otherwise, it shall activate the SSF signals at its output (Cl_SSF_TUG2) and not report its status via the management
point.

Defects:
The function shall detect for the dPLM defect according EN 300 417-1-1 [9], clause 8.2.1.

If the multiframe alignment processisin the OOM state and the MA multiframe is not recovered within X ms, adLOM
defect shall be declared. Oncein adLOM state, this state shall be exited when the multiframe is recovered (multiframe
alignment process enter the IM state). X shall be avaluein therange 1to 5 (ms). X is not configurable.

Consequent actions:

aSSF - dPLM or dLOM
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Defect correlations:
cPLM «  dPLM and (not Al_TSF)
cLOM - dLOM and (not Al_TSF) and (not dPLM)

NOTE: There may be another parallel adaptation function, e.g. P4s/SD_A_Sk that generate also cLOM. The EMF
should take care that fLOM is reported only once.

Perfor mance monitoring: none.
9.34.2 TUG2 trail termination sink function TUG2_T_Sk
Symbol:

TUG2_Al

TUG2_ClI

Figure 143: TUG2_T_Sk symbol

I nterfaces:
Table 100: TUG2_T_Sk input and output signals
Input(s) Output(s)

TUG2 CI_D TUG2_Al_D

TUG2_CI_CK TUG2_Al_CK

TUG2_CI_FS TUG2_Al_FS

TUG2_CI_SSF TUG2_Al_TSF

NOTE: The TUG2_T_Sk function can only be used in a P4s/SX-TUG2_A_Sk

compound function. It can not be used as a stand alone function.

Processes: none.
Defects: none.

Consequent actions:

arsr - CI_SSF
Defect correlations: none.
Perfor mance monitoring: none.
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9.34.3 TUGZ2 to VC-2 layer adaptation sink function TUG2/S2_A_Sk/L.0
Symbol:

s2_cl

T L=1..20

TUG2/S2_A Sk Ml <——>\ TUG2/S2-L.0

TUG2_Al
Figure 144: TUG2/S2_A_Sk symbol

I nterfaces:
Table 101: TUG2/S2_A_Sk input and output signals
Input(s) Output(s)
TUG2_Al D S2 CILD
TUG2_AI_CK S2 CI_CK
TUG2_Al_FS S2_CIL_FS
TUG2_Al_TSF S2_CI_SSF
TUG2/S2_A_Sk_MI_AIS_Reported TUG2/S2_A_Sk_MI_cLOP
TUG2/S2_A Sk MI_Active TUG2/S2_A_ Sk MI_cAIS
NOTE: The TUG2/S2_A_Sk function can only be used in a P4s/SX-TUG2_A_Sk
compound function. It can not be used as a stand alone function.
Processes:

This function recovers VC-2 data with frame phase information from a TU-2.

V1, V2-TU-2 pointer interpretation: The function shall perform TU-2 pointer interpretation as specified in annex B in
EN 300 417-1-1 [9] to recover the VC-2 frame phase within a TU-2 of a P4s.

Defects:

The function shall detect for dAIS and dLOP defect according the algorithm described under the pointer interpreter
processin EN 300 417-1-1 [9], annex B, Pointer Interpretation.

TU-2 timeslot: The adaptation source function has access to a specific TU-2 of the TUG access point. The TU-2 is
defined by the parameter L (L=1 to 20).

Figure 141 shows that more than one adaptation sink function existsin this TUG2 virtual sub-layer that can be
connected to one TUG2 access point. In contradiction with the source direction, adaptation sink functions may be
activated all together. Thiswill presumably cause faults (e.g. cLOP) to be detected and reported. To prevent this an
adaptation sink function can be deactivated.

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.

Consequent actions:
aAlS - dAISor dLOPor Al_TSF
aSSF - dAlSor dLOPor Al_TSF

On declaration of aAl S the function shall output all-ONEs signal within 1 ms; on clearing of aAl S the function shall
output the recovered data within 1 ms.
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Defect correlations:
cAlS - dAlSand (not Al_TSF) and AIS_Reported
cLOP - dLOP and (not Al_TSF)

It shall be an option to report AlS as afault cause. Thisis controlled by means of the parameter AIS_Reported. The
default shall be AIS_Reported = false.

Perfor mance monitoring: none.
9.34.4 TUGZ2 to VC-12 layer adaptation sink function TUG2/S12_A_Sk/L.M
Symbol:
S12_Cl
L=1..20
M=1..3

TUG2/S12_A Sk Ml <———>\ TUG2/S12-L.M

TUG2_Al

Figure 145: TUG2/S12_A_Sk symbol

Interfaces:
Table 102: TUG2/S12_A_Sk input and output signals
Input(s) Output(s)
TUG2_AI_D S12 CI_D
TUG2_Al_CK S12_Cl_CK
TUG2_Al_FS S12_CI_FS
TUG2_Al_TSF S12 Cl_SSF
TUG2/S12_A_Sk_MI_AIS_Reported TUG2/S12_A_Sk_MI_cLOP
TUG2/S12 A Sk _MI_Active TUG2/S12_A_Sk MI_cAIS
NOTE: The TUG2/S12_A_Sk functions can only be used in a P4s/SX-TUG2_A_Sk
compound function. It can not be used as a stand alone function.

Processes:
This function recovers VC-12 data with frame phase information from a TU-12.

V1, V2-TU-12 pointer interpretation:  The function shall perform TU-12 pointer interpretation as specified in
annex B in EN 300 417-1-1 [9] to recover the V C-12 frame phase within a TU-12 of a P4s.

TU-12 timeslot: The adaptation source function has access to a specific TU-12 of the TUG2 access point. The TU-12 is
defined by the parameters L and M (L=1 to 20, M=1to 3).

Figure 141 shows that more than one adaptation sink function existsin this TUG2 virtual sub-layer that can be
connected to one TUG2 access point. In contradiction with the source direction, adaptation sink functions may be
activated all together. This will presumably cause faults (e.g. cLOP) to be detected and reported. To prevent thisan
adaptation sink function can be deactivated.

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:

The function shall detect for dAIS and dL OP defect according the algorithm described under the pointer interpreter
processin EN 300 417-1-1 [9], annex B, Pointer Interpretation.

Consequent actions:
aAlS - dAISor dLOPor Al_TSF
aSSF - dAlSor dLOPor Al_TSF

On declaration of aAlS the function shall output all ONEs signal within 1 ms; on clearing of aAlS the function shall
output the recovered data within 1 ms.

Defect correlations:
CAIS - dAlISand (not Al_TSF) and AIS_Reported
cLOP - dLOP and (not Al_TSF)

It shall be an option to report AlS as afault cause. Thisis controlled by means of the parameter AIS_Reported. The
default shall be AIS_Reported = false.

Perfor mance monitoring: none.
9.345 TUGZ2 to VC-11 layer adaptation sink function TUG2/S11* A Sk/L.M
Symbol:
S11_Cl
L=1..20
M=1..3

TUG2/S11* A_Sk Ml <———=>\TUG2/S11*-L.M

TUG2_Al

Figure 146: TUG2/S11* A Sk symbol

I nterfaces:
Table 103: TUG2/S11*_A_Sk input and output signals
Input(s) Output(s)
TUG2_Al D S11 CI. D
TUG2_Al_CK S11 _Cl_CK
TUG2_Al_FS S11 _CI_FS
TUG2_Al_TSF S11_Cl_SSF
TUG2/S11*_A_Sk_MI_AIS_Reported TUG2/S11* A_Sk_MI_cLOP
TUG2/S11* A Sk MI_Active TUG2/S11* A _Sk_MI _cAlS
NOTE: The TUG2/S11* A_Sk functions can only be used in a P4s/SX-TUG2_A_Sk
compound function. It can not be used as a stand alone function.
Processes:

This function recovers VC-11 data with frame phase information from a TU-12:

V1, V2-TU-12 pointer interpretation:  The function shall perform TU-12 pointer interpretation as specified in
annex B in EN 300 417-1-1[9] to recover the VC-11 frame phase within a TU-12 of a P4s.
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TU-12 timeslot: The adaptation source function has access to a specific TU-12 of the TUG2 access point. The TU-12 is
defined by the parameters L and M (L=1 to 20, M=1to 3).

Figure 141 shows that more than one adaptation sink function existsin this TUG2 virtual sub-layer that can be
connected to one TUG2 access point. In contradiction with the source direction, adaptation sink functions may be
activated all together. Thiswill presumably cause faults (e.g. cLOP) to be detected and reported. To prevent this an
adaptation sink function can be deactivated.

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:

The function shall detect for dAIS and dLOP defect according the algorithm described under the pointer interpreter
processin EN 300 417-1-1 [9], annex B, Pointer Interpretation.

Consequent actions:
aAlS - dAISor dLOPor Al_TSF
aSSF - dAlSor dLOPor Al_TSF

On declaration of aAlS the function shall output all ONEs signal within 1 ms; on clearing of aAlS the function shall
output the recovered data within 1 ms.

Defect correlations:
cAlS - dAlSand (not Al_TSF) and AIS_Reported
cLOP - dLOP and (not Al_TSF)

It shall be an option to report AlS as afault cause. Thisis controlled by means of the parameter AIS_Reported. The
default shall be AIS_Reported = false.

Perfor mance monitoring: none.

9.35 P4s layer to POs layer adaptation source P4s/POs_A So
Symbol:

POs_ClI

P4s/POs_ A _So Ml ——\  P4s/POs /< P4s_TI

i

P4s_Al

Figure 147: P4s/POs_A_So symbol
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Interfaces:
Table 104: P4s/POs_A_So input and output signals
Input(s) Output(s)
POs_CI_D P4s_Al_D
POs_Cl_CK
POs_CI_FS
P4s_TI_CK
P4s_TI_FS
P4s/POs A So MI_Active
Processes:

This function provides the multiplexing of a 64 kbit/s information stream into the P4s_Al using dlip buffering. It takes
POs _ClI, defined in EN 300 166 [14] as an octet structured bit-stream with a synchronous bit rate of 64 kbit/s, present at
itsinput and insertsit into the P4s POH byte GC as defined in ETS 300 337 [10] and depicted in figure 104.

NOTE: Any frequency deviation between the 64 khit/s signal and the P4s signal leads to octet dlips.

Freguency justification and bitrate adaptation: The function shall provide for an elastic store (dip buffer) process. The
data signal shall be written into the buffer under control of the associated input clock. The data shall be read out of the
buffer under control of the P4s clock, frame position (P4s_TI), and justification decisions.

Each justification decision results in a corresponding negative/positive justification (dip) 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.

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: none.
Defect correlations: none.
Perfor mance monitoring: none.

9.3.6 P4s layer to POs layer adaptation sink P4s/POs_A Sk
Symbol:

POs_ClI

P4s/POs_A Sk Ml ———— P4s/P0Os

P4s_Al

Figure 148: P4s/POs_A_ Sk symbol
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Interfaces:
Table 105: P4s/POs_A_Sk input and output signals
Input(s) Output(s)
P4s_Al_D POs_CI_D
P4s_Al_CK POs_Cl_CK
P4s_AI_FS POs_CI_FS
P4s_Al_TSF
P4s/POs A Sk MI Active
Processes:

The function extracts the general communications channel byte GC from the P4s layer Characteristic Information. The
recovered byte provides a 64 kbit/s channel for the client (user).

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 P4s 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 E4
signal clock. (e.g. 139 264 kHz divided by afactor of 2176).

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).

Defects: none.
Consequent actions:
aAlS - Al_TSF

On declaration of aAlS the function shall output an all-ONEs (AIS) signal - complying with the frequency limits for this
signal (ahit 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 monitoring: none.

9.3.7 P4s to VOx adaptation source P4s/VOx_A So
Symbol:

VOxX_Cl

P4s/VOX_A_So_MI ———=>\  P4s/VOx /<—— P4s_TI

P4s_Al

Figure 149: P4s/VOx_A_So symbol
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Interfaces:
Table 106: P4s/VOx_A_So input and output signals
Input(s) Output(s)
VOx_CI_D P4s Al D
P4s_TI_CK VOx_Cl_CK
P4s_TI_FS
P4s/VOx A So MI Active
Processes:

This function multiplexes the VOx_CI data (64 kbit/s) into the byte location GC as defined in ETS 300 337 [10] and
depicted in figure 104.

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: none.
Defect correlations: none.
Perfor mance monitoring: none.

9.3.8 P4s to VOx adaptation sink P4s/VOx_A Sk

Symbol:
VOx_ClI
P4s/VOx_A_Sk_MI ——>\  P4s/VOx
P4s_Al
Figure 150: P4s/VOx_A_Sk symbol
Interfaces:
Table 107: P4s/VOx_A_Sk input and output signals
Input(s) Output(s)
P4s_Al_D VOx_CIl_D
P4s_Al_CK VOx_Cl_CK
P4s_Al_FS VOx_CI_SSF
P4s_Al_TSF
P4s/VOx A Sk MI Active
Processes:

This function separates user channel data from P4s Overhead (byte GC) as defined in ETS 300 337 [10] and depicted in
figure 104.

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).

Defects: none.
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Consequent actions:
aAlS - Al_TSF
aSSF - Al_TSF

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

Defect correlations: none.

Perfor mance monitoring: none.

9.3.9 P4s to DCC adaptation source P4s/DCC_A So

Symbol:
DCC_CI_DDCC_CI_CK
P4s/DCC_A_So_MI—— >\ P4s/DCC /<—— P4s_TI
P4s_Al
Figure 151: P4s/DCC_A_So symbol
I nterfaces:
Table 108: P4s/DCC_A_Sk input and output signals
Input(s) Output(s)

DCC _CI_D P4s _Al_D

P4s_TI_CK DCC_CI_CK

P4s_TI_FS

P4s/DCC_A_So_MI_Active
Processes:

The function multiplexes the DCC CI data (64 kbit/s) into the byte location GC as defined in ETS 300 337 [10] and
depicted in figure 104 (see note).

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

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: none.
Defect correlations: none.
Perfor mance monitoring: none.
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9.3.10 P4s to DCC adaptation sink P4s/DCC_A Sk

Symbol:
DCC_CI
P4s/DCC_A_ Sk MI————=\ P4s/DCC
P4s_Al
Figure 152: P4s/DCC_A_Sk symbol
Interfaces:
Table 109: P4s/DCC_A_Sk input and output signals
Input(s) Output(s)
P4s_Al_D DCC_CIL D
P4s_Al_CK DCC_CI_CK
P4s_Al_FS DCC_Cl_SSF
P4s_Al_TSF
P4s/DCC_A Sk MI_Active
Processes:

The function separates DCC data from P4s Overhead (GC byte) as defined in ETS 300 337 [10] and depicted in figure
104 (see note).

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

Activation: The function shall perform the operation specified above when it is activated (M1_Activeistrue).
Otherwiseg, it shall transmit the all-ONEs signal at its output (CI_D).

Defects: none.

Consequent actions:

aSSsF - AlI_TSF
Defect correlations: none.
Perfor mance monitoring: none.

9.3.11 P4s to SD adaptation source P4s/SD_A So

Refer to EN 300 417-6-1[12].

9.3.12 P4s to SD adaptation sink P4s/SD_A_Sk

Refer to EN 300 417-6-1[12].

9.3.13 P4s to ATM VP compound adaptation source P4s/Avp_A So

Refer to EN 301 163 [13].
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9.3.14 P4sto ATM VP compound adaptation sink P4s/Avp A Sk
Refer to EN 301 163 [13].

9.3.15 P4s Layer Clock adaptation source P4s-LC_A_So

Refer to EN 300 417-6-1 [12].

9.4 P4s layer monitoring functions

9.4.1 P4s non-intrusive monitoring function P4sm_TT_Sk

Symbol:

P4s_Al_TSD

P4s_Al_TSF

/N
P4sm_TT_Sk_MI
P4s_ClI
Figure 153: P4sm_TT_Sk symbol

I nterfaces:

Table 110: P4sm_TT_Sk input and output signal

Input(s) Output(s)
P4sm_Cl_D P4sm_Al_TSF
P4sm_CI_CK P4sm_AIl_TSD
P4sm_CI_FS P4sm_TT_Sk_MI_cTIM
P4sm_Cl_SSF P4sm_TT_Sk_MI_cUNEQ

P4sm_TT_Sk_MI_TPmode
P4sm_TT_Sk_MI_SSF_Reported
P4sm_TT_Sk_MI_EXxTI
P4sm_TT_Sk_MI_RDI_Reported
P4sm_TT_Sk_MI_DEGTHR
P4sm_TT_Sk_MI_DEGM
P4sm_TT_Sk_MI_1second

P4sm_TT_Sk_MI_cDEG
P4sm_TT_Sk_MI_cRDI
P4sm_TT_Sk_MI_cSSF
P4sm_TT_Sk_MI_AcTI
P4sm_TT_Sk_MI_pN_EBC
P4sm_TT_Sk_MI_pF_EBC
P4sm_TT_Sk_MI_pN_DS

P4sm_TT_Sk_MI_TIMdis P4sm_TT_Sk_MI_pF_DS

NOTE 1: This non-intrusive monitor trail termination sink function has no associated source function.
Processes.

This function monitors for 140 Mbit/s frame errors and recovers the trail termination status as defined in
ETS 300 337 [10]. It extracts the payload independent overhead bytes EM, TR, MA bits 1, 2 from the P4sm layer
Characteristic information:

EM: Even bit parity (BIP-8) shall be computed for each bit n of every byte of the preceding frame and compared with
bit n of EM recovered from the current frame (n=1 to 8 inclusive). A difference between the computed and recovered
EM values shall be taken as evidence of one or more errors (nNN_B) in the computation block.
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TR: The 16 byte Trail Trace Identifier (TTI) shall be recovered from the TR byte and shall be made available for
network management purposes. The application and the acceptance and mismatch detection process shall be performed
as described in the EN 300 417-1-1[9], clauses 7.1 and 8.2.1.3.

The trace identifier processin this function is required to support “mode 1" (EN 300 417-1-1 [9], clause 7.1) only.
"Transmission and Multiplexing (TM); Generic requirements of transport functionality of equipment; Part 1-1: Generic
processes and performance” P4s connection equipment does not exist.

MA[1-2]: Therelevant information carried in the MA byte (RDI in bit 1, REI in bit 2) shall be extracted to enable
single ended maintenance of a bi-directional Trail. The REI (nF_B) shall be used to monitor the error performance of
the reverse direction of transmission; the RDI provides information as to the status of the remote receiver. A "1"
indicates a RDI state, whilea"0" indicates the normal working state. The application process shall be performed as
specified in EN 300 417-1-1 [9], clauses 7.4.2 (REI), 7.4.11 and 8.2 (RDI).

MA[3-5]: Theinformation in the signal label bits shall be extracted to allow unequipped P4s and P4s-Al S defect
detection.

Defects:

The detection and removal conditions and processes for dAUNEQ, dDEG, dRDI and dTIM are described in
EN 300 417-1-1[9], clause 8.2.1 with the condition "aSSF" read as "aSSF or P4s dAIS". To use the function within
e.g. atandem connection (see note 2), it shall be possible to disable the trace id mismatch detection (TIMdis).

NOTE 2: Presumably, in such case the Trace Id. will be unknown to the tandem connection operator.

P4sAlS

The function shall detect for an Al'S condition by monitoring the P4s PSL for code "111". If 5 consecutive frames
contain the "111" pattern in bits 3 to 5 of the MA byte a dAIS defect shall be detected. dAIS shall be cleared if in 5
consecutive frames any pattern other than the " 111" is detected in bits 3 to 5 of the MA byte.

Consequent actions:
arsF - Cl_SSF or dAIS or dUNEQ or dTIM
arsb - dDEG

Defect correlations:

cUNEQ —  MON and dUNEQ

cTIM < MON and dTIM (and not dUNEQ)

cDEG - MON and dDEG and (not dUNEQ) and (not dTIM)

cRDI - MON and dRDI and (not dTIM) and (not dJUNEQ) and RDI_Reported
CSSF - MON and (Cl_SSF or dAIS) and SSF_Reported

It shall be an option to report SSF as a fault cause. Thisis controlled by means of the parameter SSF_Reported. The
default shall be SSF_Reported = false.

It shall be an option to report RDI as afault cause. Thisis controlled by means of the parameter RDI_Reported. The
default shall be RDI_Reported = false.

Per for mance monitoring:

The performance monitoring process shall be performed as specified in EN 300 417-1-1[9], clauses 8.2.4t0 8.2.7.

pN_DS - al SF or dEQ
pF_DS <  dRDI
pN_EBC —~ INN_B
pF_EBC ~ SnFB
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of the trail up to the point of the non-intrusive monitor.

9.5 P4s layer trail protection functions

For further study.

9.6 P4s tandem connection sublayer functions

9.6.1 P4s tandem connection trail termination source function

(P4sD_TT_So)

Symbol:
P4sD_Al
P4sD_RI_RDI
P4sD_RI_REI
P4sD_TT_So_MI P4sD_RI_ODI
P4sD_RI_OEI
P4s_ClI
Figure 154: P4sD_TT_So symbol
I nterfaces:
Table 111: P4sD_TT_So input and output signals
Input(s) Output(s)
P4sD_Al D P4s_Cl_D
P4sD_Al_CK P4s_Cl_CK
P4sD_AI_FS P4s_CI_FS
P4sD_Al_SF
P4sD_RI_RDI
P4sD_RI_REI
P4sD_RI_ODI
P4sD_RI_OEI
P4sD TT So MI TxTI
Processes:

NR[8][73]: The function shall insert the TC RDI code within 20 ms after the RDI reguest generation (RI_RDI)) in the
tandem connection trail termination sink function. It ceases TC RDI code insertion within 20 ms after the TC RDI

request has cleared.

NOTE 1: NR[X][y] refersto bit x (x = 7,8) of byte NR in frame y (y=1 to 76) of the 76 frame multiframe.

NR[5]: The function shall insert the RI_REI valuein the REI bit within 20 ms.

NR[7][74]: The function shall insert the ODI code within 20 ms after the ODI request generation (aODI)) in the tandem
connection trail termination sink function. It ceases ODI code insertion within 20 ms after the ODI request has cleared.
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NR[6]: The function shall insert the RI_OEI value in the OEI bit within 20 ms.
NR[7-8]: The function shall insert in the multiframed NR[7-8] channel:

- the Frame Alignment Signal (FAS) "1111 1111 1111 1110" in FAS bitsin frames 1 to 8;

the TC trace identifier, received viaMI_TxTlI, inthe TC-TI bitsin frames 9 to 72,
- the TCRDI (NR[8][73]) and ODI (NR[7][74]) signals; and
"0" in the six reserved bitsin frames 73 to 76.

NR[1-4]: Even BIP-8 shall be computed for each bit n of every byte of the preceding incoming P4s frame (P4s_Al )
including EM byte and compared with byte EM recovered from the current frame. A difference between the computed
and recovered BIP-8 values shall be taken as evidence of one or more errors in the computation block, and shall be
inserted in bits 1 to 4 of byte NR (see figure 96, table 66). If Al_SFistrue, code "1110" shall be inserted in bits 1 to 4
of byte NR instead of the number of incoming BIP-8 violations.

NOTE 2: Zero BIP-8 violations detected in the tandem connection incoming signal is coded with a non-all-ZEROs
IEC code. Thisallowsthis |EC field to be used at the TC tail end as differentiator between TC incoming

unequipped VC and unequipped TC.
frame t-1 frame t
EM EM
NR computing NR
IEC
| BIP-8

Figure 155: TC IEC computing and insertion

Table 112: IEC code generation

Number of BIP-8 | NR[1] NR[2] | NR[3] NR[4]
violations
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
0 1 0 0 1

EM: The function shall compensate the P4s BIP8 (in EM) according the following rule:

Since the BIP-8 parity check istaken over the P4s (including NR), writing into NR at the P4sD_TT_So will affect the
P4s path parity calculation. Unless thisis compensated for, a device which monitors P4s path parity within the Tandem
Connection (e.g., anon-intrusive monitor) may incorrectly count errors. The BIP-8 parity bits should always be
consistent with the current state of the P4S. Therefore, whenever NR is written, BIP-8 shall be modified to compensate
for the change in the NR value. Since the BIP-8 value in a given frame reflects a parity check over the previous frame
(including the BIP-8 hitsin that frame), the changes made to the BIP-8 bits in the previous frame shall also be
considered in the compensation of BIP-8 for the current frame. Therefore, the following equation shall be used for
BIP-8 compensation:

EMIi]'(t) = EM[i](t-1) O EM[i]'(t-1) O NR[i](t-1) O NR[i]'(t-1) O EM[i](t)
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Where:
- EM[i] = theexisting EM[i] valuein the incoming signal;
- EM[i]'= the new (compensated) EM[i] value;
- NR[i] = theexisting NR[i] value in the incoming signal;
- NR[i]'= the new value written into the NRJi] bit;
- 0= exclusive OR operator;
- t=  thetime of the current frame;

- t-1=thetime of the previous frame.

EMI[i](t-1) EMI[I]'(t-1) EMI[i](t) EMIT()
EM [ EM ||
NRIi](t-1
NR [(+1) NR
frame t-1 frame t
incoming incoming
EM [ EM'
NR' NRi](t-1) R
frame t-1 frame t
outgoing outgoing

Figure 156: EM[i], i=1 to 8 compensating process

Defects: none.
Consequent actions: none.
Defect correlations: none.
Perfor mance monitoring: none.
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9.6.2
Symbol:

Interfaces:

P4sD_TT_Sk_M
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P4s tandem connection trail termination sink function (P4sD_TT_Sk)

P4sD_Al
P4sD_RI_RDI
P4sD_RI_REI
P4sD_RI_ODI
P4sD_RI_OEI
P4s_CI

Figure 157: P4sD_TT_Sk symbol

Table 113: P4sD_TT_Sk input and output signals

Input(s)

Output(s)

P4s CI_D

P4s_Cl_CK

P4s_CI_FS

P4s_CI_SSF
P4sD_TT_Sk_MI_ExTI
P4sD_TT_Sk_MI_AIS_Reported
P4sD_TT_Sk_MI_SSF_Reported
P4sD_TT_Sk_MI_RDI_Reported
P4sD_TT_Sk_MI_ODI_Reported
P4sD_TT_Sk_MI_TIMdis
P4sD_TT_Sk_MI_DEGM
P4sD_TT_Sk_MI_DEGTHR
P4sD_TT_Sk_MI_1second
P4sD_TT_Sk_MI_TPmode

P4sD_AI_D
P4sD_AI_CK

P4sD_Al_FS

P4sD_Al_TSF
P4sD_Al_TSD
P4sD_Al_OSF
P4sD_TT_Sk_MI_cLTC
P4sD_TT_Sk_MI_cTIM
P4sD_TT_Sk_MI_CUNEQ
P4sD_TT_Sk_MI_cDEG
P4sD_TT_Sk_MI_cRDI
P4sD_TT_Sk_MI_cSSF
P4sD_TT_Sk_MI_cODI
P4sD_TT_SKk_MI_cIncAlS
P4sD_TT_SK_MI_AcTI
P4sD_RI_RDI

P4sD_RI_REI

P4sD_RI_ODI
P4sD_RI_OEI
P4sD_TT_Sk_MI_pN_EBC
P4sD_TT_Sk_MI_pF_EBC
P4sD_TT_Sk_MI_pN_DS
P4sD_TT_Sk_MI_pF_DS
P4sD_TT_Sk_MI_pON_EBC
P4sD_TT_Sk_MI_pOF_EBC
P4sD_TT_Sk_MI_pON_DS
P4sD _TT Sk MI pOF DS
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Processes:

TC EDC violations. Even bit parity shall be computed for each bit n of every byte of the preceding P4s and compared
with bit n of EM recovered from the current frame (n=1to 8 inclusive). A difference between the computed and
recovered EM values shall be taken as evidence of one or more errorsin the computation block (hnON_B). The
magnitude (absolute value) of the difference between this cal culated number of errors and the number of errors written
into the IEC (see table 68) at the trail termination source shall be used to determine the error performance of the tandem
connection for each transmitted P4s (see figure 99). If this magnitude of the difference is one or more, an errored TC
block is detected (NN_B). If one or more errors were detected in the computation block, an errored P4s block (nON_B)
shall be declared.

NOTE 1: The EM data and the IEC read in the current frame both apply to the previous frame.

Table 114: IEC code interpretation

NR[1] NR[2] NR[3] NR[4] IEC code interpretation
0 0 0 0 0 errors
0 0 0 1 1 error
0 0 1 0 2 errors
0 0 1 1 3 errors
0 1 0 0 4 errors
0 1 0 1 5 errors
0 1 1 0 6 errors
0 1 1 1 7 errors
1 0 0 0 8 errors
1 0 0 1 0 errors
1 0 1 0 0 errors
1 0 1 1 0 errors
1 1 0 0 0 errors
1 1 0 1 0 errors
1 1 1 0 0 errors
1 1 1 1 0 errors

frame t-1 frame t
EM EM
BIP-8
NR computing NR
\’EP-B IEC
P4s BIP-8
violations
Errored Difference
Block
¢ P4sD BIP-8
violations
aOEl
Errored
Block
v
aREl

Figure 158: P4sD and P4s BIP-8 computing and comparison
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NR[1-4]: The function shall extract the Incoming Error Code (IEC). It shall accept the received code without further
processing.

NR[7-8][9-72]: The Received Trail Trace Identifier RxT| shall be recovered from the tandem connection trail trace
identifier overhead and shall be made available as AcTI for network management purposes. The application and
acceptance process shall be performed as specified in EN 300 417-1-1 [9], clauses 7.1 and 8.2.1.3. The mismatch
detection process shall be as specified below.

The trace identifier processin this function is required to support "mode 1" (EN 300 417-1-1 [9], clause 7.1) operation
only. "Old" tandem connection equipment does not exist.

NR[1-4]: The function shall extract the Incoming AlS code.

NR[5], NR[8][73]: Theinformation carried in the REI, RDI bitsin byte NR shall be extracted to enable single ended
mai ntenance of a bi-directional tandem connection Trail. The REI (nF_B) shall be used to monitor the error
performance of the other direction of transmission, and the RDI shall be used to provide information as to the status of
the remote receiver. A "1" indicates a Remote Defect Indication state, while a"0" indicates the normal, working state.
The application process shall be performed as specified in EN 300 417-1-1[9], clauses 7.4.2 (REI), 7.4.11 and 8.2
(RDI).

NR[6], NR[7][74]: Theinformation carried in the OEI, ODI bitsin byte NR shall be extracted to enable single ended
(intermediate) maintenance of athe P4s egressing the tandem connection Trail. The OEI (nOF_B) shall be used to
monitor the error performance of the other direction of transmission, and the ODI shall be used to provide information
asto the status of the remote receiver. A "1" indicates a Outgoing Defect Indication state, while a"0" indicates the
normal, working state. The application process shall be performed equivalent to the remote maintenance case, as
specified in EN 300 417-1-1 [9], clauses 7.4.2 (REI/OEI), 7.4.11 and 8.2 (RDI/ODI).

NR[7-8] - Multiframe alignment: The function shall perform a multiframe alignment on bits 7 and 8 of byte NR to
recover the TTI, RDI, and ODI signals transported within the multiframed bits. The multiframe alignment shall be
found by searching for the pattern "1111 1111 1111 1110" within the bits 7 and 8 of byte NR. The signal shall be
continuously checked with the presumed multiframe start position for the alignment.

Frame alignment is deemed to have been lost (entering Out Of Multiframe (OOM) state) when two consecutive FAS are
detected in error (i.e. = 1 error in each FAS);

Frame alignment is deemed to have been recovered (entering In Multiframe (IM) state) when one non-errored FASis
found.

NR: The function shall terminate NR channel by inserting an all-ZEROs pattern.
EM: The function shall compensate the P4s BIP8 in byte EM according the algorithm defined in PAsD_TT_So.
Defects:

TC Unequipped (dUNEQ):

The function shall detect for an unequipped Tandem Connection (UNEQ) condition by monitoring byte NR for code
"00000000". The unequipped defect (AUNEQ) shall be detected if five consecutive P4s frames contain the "0000 0000"
pattern in byte NR. The dUNEQ defect shall be cleared if in five consecutive NR frames any pattern other than the
0000 0000" is detected in byte NR.

TC Loss of Tandem Connection (dLTC):

The function shall detect for the presence/absence of the tandem connection overhead in the byte NR by evaluating the
multiframe alignment signal in bits 7 and 8 of byte NR. The loss of tandem connection defect (dLTC) shall be detected
if the multiframe alignment processisin the OOM state. The dLTC shall be cleared if the multiframe alignment process
isinthe M state.

TC Connectivity (Trace Identifier) (dTIM):
The function shall detect for a TC mis-connection condition by monitoring the TC trace identifier. The Trace Identifier
Mismatch defect (dTIM) shall be detected and cleared within a maximum period of 1 sin the absence of bit errors.

The defect detection process and its operation during the presence of bit errorsis for further study.
The defect shall be suppressed during the receipt of SSF.

It shall be possible to disable the trace identifier mismatch defect detection (TIMdis).
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TC Sgnal Degrade (dADEG):
The function shall detect for a TC signal degrade defect condition by monitoring for TC BIP-8 violations. The
algorithm shall be according clause 8.2.1.4 in EN 300 417-1-1[9].

TC Remote Defect (dRDI):
The function shall detect for a TC remote defect indication defect condition by monitoring the TC RDI signal. The
algorithm shall be according clause 8.2.1.5in EN 300 417-1-1[9].

TC Remote Outgoing P4S Defect (dODI):
The function shall detect for a TC remote outgoing P4S defect indication defect condition by monitoring the TC ODI
signal. The algorithm shall be according clause 8.2.1.5in EN 300 417-1-1 [9].

Incoming AlS (dIncAlS):

The function shall detect for atandem connection incoming AlS condition by monitoring the IEC bitsin byte NR for
code "1110". If 5 consecutive frames contain the "1110" pattern in the IEC bits adincAlS defect shall be detected.
dincAlS shall be cleared if in 5 consecutive frames any pattern other than the "1110" is detected in the IEC bits.

NOTE 2: Bits1 to 4 of byte NR support two applications: conveying the incoming error information (table 68) and
conveying the incoming Al S information to the TC tail end. Codes 0000 to 1101, 1111 represent IncAIS
isfalse, code 1110 represents IncAISistrue.

Consequent actions:

The function shall perform the following consequent actions (refer to clause 8.2.2 in EN 300 417-1-1[9]):

aAlS - dUNEQ or dTIM or dLTC

al Sk - Cl_SSF or dUNEQ or dTIM or dLTC

arsb - dDEG

aRrDI - Cl_SSF or dUNEQ or dTIM or dLTC

aREl - nN_B

aODI - Cl_SSF or dUNEQ or dTIM or dincAlSor dLTC
aOEl - nON_B

aOSF - Cl_SSF or dUNEQ or dTIM or dLTC or dincAlS

The function shall insert the all-ONEs (AlS) signal within 250 ps after AlS request generation (aAlS), and cease the
insertion within 250 ps after the AlS request has cleared.

Defect correlations:

The function shall perform the following defect correlations (refer to clause 8.2.3 in EN 300 417-1-1 [9]):

cUNEQ - MON and dUNEQ

cLTC —  MON and (not dUNEQ) and dLTC

cTIM - MON and (not dUNEQ) and (not dLTC) and dTIM

cDEG - MON and (not dTIM) and (not dLTC) and dDEG

CSSF - MON and Cl_SSF and SSF_reported

cRDI - MON and (not dUNEQ) and (not dTIM) and (not dLTC) and dRDI and RDI_Reported
cODI - MON and (not dUNEQ) and (not dTIM) and (not dLTC) and dODI and ODI_Reported
cIncAlS - MON and dincAlS and (not Cl_SSF) and (not dLTC) and (not dTIM) and AIS reported

It shall be an option to report SSF as a fault cause. Thisis controlled by means of the parameter SSF_Reported. The
default shall be SSF_Reported = false.
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It shall be an option to report RDI as afault cause. Thisis controlled by means of the parameter RDI_Reported. The
default shall be RDI_Reported = false.

It shall be an option to report ODI as afault cause. Thisis controlled by means of the parameter ODI_Reported. The
default shall be ODI_Reported = false.

Perfor mance monitoring:

The following TC error performance parameters shall be counted for each 1-second period (refer to clauses 8.2.4 to
8.2.7in EN 300 417-1-1[9]):

pN_DS - aTSF or dEQ
pF_DS <  drDI
pN_EBC ~ I70N_B
pF_EBC - >nF B
pON_DS - aODI or dEQ
pOF DS <  doDI
pON_EBC ~ nON_B
pOF_EBC ~ 3nOFB

pN_EBC and pN_DS do not represent the actual performance monitoring support within an equipment. For that, these
pN_DS/pN_EBC signals shall be connected to performance monitoring functions within the element management
function. Similar for the far-end signals pF_EBC and pF_DS and for pON_EBC/pON_DS, pOF_EBC/pOF_DS.

9.6.3 P4s tandem connection to p4s adaptation source function
(P4sD/P4s_A _So)

Symbol:
P4s ClI
P4sD/P4s /<——— P4s_TI
P4sD_Al
Figure 159: P4sD/P4s_A_So symbol
Interfaces:

Table 115: P4sD/P4s_A_So input and output signals

Input(s) Qutput(s)
P4s_CI_D P4sD_Al_D
P4s _ClI_CK P4sD_Al_CK
P4s CI_FS P4sD_Al_FS
P4s_Cl_SSF P4sD_Al_SF
P4s Tl CK
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Processes:

NOTE 1. The function has no meansto verify the existence of atandem connection within the incoming signal.
Nested tandem connections are not supported.

The function shall replace the incoming P4s signal (P4s_Cl) by alocal generated P4s frame with valid FA1 and FA2
bytes and all ONEs for all other bytes (i.e. enter "holdover") if an all-ONEs (AlS) P4Sisreceived (i.e. if CI_SSFis
TRUE).

NOTE 2: Theloca frame start is generated with the P4s Tl timing.
Defects: none.

Consequent actions:

Al_SF - CI_SSF
Defect correlations: none.
Perfor mance monitoring: none.

9.6.4 P4s tandem connection to p4s adaptation sink function
(P4sD/P4s_A_Sk)

Symbol:
P4s_ClI
P4sD/P4s
P4sD_Al
Figure 160: P4sD/P4s_A_Sk symbol
I nterfaces:
Table 116: P4sD/P4s_A_Sk input and output signals
Input(s) Output(s)

P4sD_AI_D P4s CI_D

P4sD_Al_CK P4s _Cl_CK

P4sD_AI_FS P4s_CI_FS

P4sD Al _OSF P4s Cl_SSF
Processes:

The function shall restore the invalid frame start condition (i.e. output aSSF = true) if that existed at the ingress of the
tandem connection.

NOTE: Inaddition, theinvalid frame start condition is activated on a tandem connection connectivity defect
condition that causes all-ONEs (AlS) insertion inthe P4sD_TT_Sk.

Defects: none.
Consequent actions:
aAlS - Al_OSF

aSSF - Al_OSF
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The function shall insert the all-ONEs (AlS) signal within 250 ps after AlS request generation (aAlS), and cease the
insertion within 250 us after the Al S request has cleared.
Defect correlations: none.

Perfor mance monitoring: none.

9.6.5 P4s tandem connection non-intrusive trail termination sink function
(P4sDm_TT_SKk)

Symbol:
P4sD_AI_TSF
P4sD_AI_TSD
VN
1
|
P4sDm_TT_Sk_MI
P4s_ClI
Figure 161: P4sDm_TT_Sk symbol
I nterfaces:
Table 117: P4sDm_TT_Sk input and output signals
Input(s) Output(s)
P4s CI_D P4sD_Al_TSF
P4s_Cl_CK P4sD_Al_TSD
P4s CI_FS P4sDm_TT_Sk_MI_cLTC
P4s_Cl_SSF P4sDm_TT_Sk_MI_cTIM
P4sDm_TT_Sk_MI_ExTI P4sDm_TT_Sk_MI_cUNEQ
P4sDm_TT_Sk_MI_SSF_Reported P4sDm_TT_Sk_MI_cDEG
P4sDm_TT_Sk_MI_RDI_Reported P4sDm_TT_Sk_MI_cRDI
P4sDm_TT_Sk_MI_ODI_Reported P4sDm_TT_Sk_MI_cSSF
P4sDm_TT_Sk_MI_TIMdis P4sDm_TT_Sk_MI_cODI
P4sDm_TT_Sk_MI_DEGM P4sDm_TT_Sk_MI_AcTI
P4sDm_TT_Sk_MI_DEGTHR P4sDm_TT_Sk_MI_pN_EBC
P4sDm_TT_Sk_MI_1second P4sDm_TT_Sk_MI_pF_EBC
P4sD_TT_Sk_MI_TPmode P4sDm_TT_Sk_MI_pN_DS
P4sDm_TT_Sk_MI_pF_DS
P4sDm_TT_Sk_MI_pOF_EBC
P4sDm_TT Sk Ml pOF DS
Processes:

This function can be used to perform the following:

1) single ended maintenance of the TC by monitoring at an intermediate node, using remote information (RDI,
REI);

2) adinfault localization within TC trail by monitoring near-end defects;

3) monitoring of PAS performance at TC egressing point (except for connectivity defects before the TC) using
remote outgoing information (ODI,OEl).
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TC EDC violations: Even bit parity shall be computed for each bit n of every byte of the preceding P4s and compared
with bit n of EM recovered from the current frame (n=1to 8 inclusive). A difference between the computed and
recovered EM values shall be taken as evidence of one or more errorsin the computation block (nON_B). The
magnitude (absolute value) of the difference between this cal culated number of errors and the number of errors written
into the IEC (seetable 68) at the trail termination source shall be used to determine the error performance of the tandem
connection for each transmitted P4s (see figure 99). If this magnitude of the difference is one or more, an errored TC
block is detected (nN_B). Refer to P4sD_TT_Sk. If one or more errors were detected in the computation block, an
errored P4s block (nON_B) shall be declared.

NR[1-4]: The function shall extract the Incoming Error Code (IEC). It shall accept the received code without further
processing.

NR[7-8][9-72]: The Received Trail Trace Identifier RxT| shall be recovered from the tandem connection trail trace
identifier overhead and shall be made available as AcTI for network management purposes. The application and
acceptance process shall be performed as specified in EN 300 417-1-1 [9], clauses 7.1 and 8.2.1.3. The mismatch
detection process shall be as specified below.

The trace identifier processin this function is required to support "mode 1" (EN 300 417-1-1 [9], clause 7.1) operation
only. "Old" tandem connection equipment does not exist.

NR[1-4]: The function shall extract the Incoming AlS code.

NR[5], NR[8][73]: Theinformation carried in the REI, RDI bitsin byte NR shall be extracted to enable single ended
mai ntenance of a bi-directional tandem connection Trail. The REI (nF_B) shall be used to monitor the error
performance of the other direction of transmission, and the RDI shall be used to provide information as to the status of
the remote receiver. A "1" indicates a Remote Defect I ndication state, while a"0" indicates the normal, working state.
The application process shall be performed as specified in EN 300 417-1-1[9], clauses 7.4.2 (REI), 7.4.11 and 8.2
(RDI).

NR[6], NR[7][74]: Theinformation carried in the OEI, ODI bitsin byte NR shall be extracted to enable single ended
(intermediate) maintenance of athe P4s egressing the tandem connection Trail. The OEI (nOF_B) shall be used to
monitor the error performance of the other direction of transmission, and the ODI shall be used to provide information
asto the status of the remote receiver. A "1" indicates a Outgoing Defect Indication state, while a"0" indicates the
normal, working state. The application process shall be performed equivalent to the remote maintenance case, as
specified in EN 300 417-1-1[9], clauses 7.4.2 (REI/OEI), 7.4.11 and 8.2 (RDI/ODI).

NR[7-8] - Multiframe alignment: The function shall perform a multiframe alignment on bits 7 and 8 of byte NR to
recover the TTI, RDI, and ODI signals transported within the multiframed bits. The multiframe alignment shall be
found by searching for the pattern 1111 1111 1111 1110" within the bits 7 and 8 of byte NR. The signal shall be
continuously checked with the presumed multiframe start position for the alignment.

Frame alignment is deemed to have been lost (entering Out Of Multiframe (OOM) state) when two consecutive FAS are
detected in error (i.e. = 1 error in each FAS);

Frame alignment is deemed to have been recovered (entering In Multiframe (IM) state) when one non-errored FASis
found.

Defects:

TC Unequipped (AUNEQ):

The function shall detect for an unequipped Tandem Connection (UNEQ) condition by monitoring byte NR for code
"00000000". The unequipped defect (AUNEQ) shall be detected if five consecutive P4s frames contain the "0000 0000"
pattern in byte NR. The dUNEQ defect shall be cleared if in five consecutive NR frames any pattern other than the
"0000 0000" is detected in byte NR.

TC Loss of Tandem Connection (dLTC):

The function shall detect for the presence/absence of the tandem connection overhead in the byte NR by evaluating the
multiframe alignment signal in bits 7 and 8 of byte NR. The loss of tandem connection defect (dLTC) shall be detected
if the multiframe alignment processisin the OOM state. The dLTC shall be cleared if the multiframe alignment process
isinthe M state.

TC Connectivity (Trace Identifier) (dTIM):
The function shall detect for a TC mis-connection condition by monitoring the TC trace identifier. The Trace Identifier
Mismatch defect (dTIM) shall be detected and cleared within a maximum period of 1 sin the absence of bit errors.
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The defect detection process and its operation during the presence of bit errorsis for further study.
The defect shall be suppressed during the receipt of SSF.
It shall be possible to disable the trace identifier mismatch defect detection (TIMdis).

TC Sgnal Degrade (dDEG):
The function shall detect for a TC signal degrade defect condition by monitoring for TC BIP-8 violations. The
algorithm shall be according clause 8.2.1.4 in EN 300 417-1-1[9].

TC Remote Defect (dRDI):
The function shall detect for a TC remote defect indication defect condition by monitoring the TC RDI signal. The
algorithm shall be according clause 8.2.1.5in EN 300 417-1-1[9].

TC Remote Outgoing P4S Defect (dODI):
The function shall detect for a TC remote outgoing P4S defect indication defect condition by monitoring the TC ODI
signal. The algorithm shall be according clause 8.2.1.5in EN 300 417-1-1 [9].

Consequent actions:
al Sk - Cl_SSF or dUNEQ or dTIM or dLTC
arsb - dDEG

Defect correlations:

The function shall perform the following defect correlations (refer to clause 8.2.3 in EN 300 417-1-1[9]):

cUNEQ —  MON and dUNEQ

cLTC - MON and (not dUNEQ) and dLTC

cTIM - MON and (not dUNEQ) and (not dLTC) and dTIM

cDEG - MON and (not dTIM) and (not dLTC) and dDEG

CSSF - MON and Cl_SSF and SSF_reported

cRDI - MON and (not dUNEQ) and (not dTIM) and (not dLTC) and dRDI and RDI_reported
cODI - MON and (not dUNEQ) and (not dTIM) and (not dLTC) and dODI and ODI_Reported

It shall be an option to report SSF as a fault cause. Thisis controlled by means of the parameter SSF_Reported. The
default shall be SSF_Reported = false.

It shall be an option to report RDI as afault cause. Thisis controlled by means of the parameter RDI_Reported. The
default shall be RDI_Reported = false.

It shall be an option to report ODI as afault cause. Thisis controlled by means of the parameter ODI_Reported. The
default shall be ODI_Reported = false.

Perfor mance monitoring:

The following TC error performance parameters shall be counted for each 1-second period (refer to clauses 8.2.4 to
8.2.7in EN 300 417-1-1[9]):

pN_DS - arTSF or dEQ
pF_DS —  dRDI
pN_EBC —~ INN_B
pF_EBC ~ 3nFB

pOF DS —~  dobl
pOF_EBC ~ 3nOF B
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10 P4x path layer functions

P4x layer CP

The Characteristic Information Cl at this point is a 139 264 kbit/s bit stream of any content; e.g. P4s, P4e, or without
standardized frame.

There are currently no P4x atomic functions defined. P4x_CP is defined only, supporting fixed interconnections.

11 P32x path layer functions
P32x layer CP
The Characteristic Information CI at this point is a44 736 kbit/s bit stream of any content.

There are currently no P32x atomic functions defined. P32x_CP is defined only, supporting fixed interconnections.

12 P31x path layer functions

P31x layer CP

The Characteristic Information CI at this point is a 34 368 kbit/s bit stream of any content; e.g. P31s, P31e, or without
standardized frame.

There are currently no P31x atomic functions defined. P31x_CP is defined only, supporting fixed interconnections.

13 P22x path layer functions

P22x layer CP

The Characteristic Information CI at this point is a8 448 kbit/s bit stream of any content; e.g. P22e, or without
standardized frame.

There are currently no P22x atomic functions defined. P22x_CP is defined only, supporting fixed interconnections.

14 P12x path layer functions

P12x layer CP

The Characteristic Information Cl at this point is a 2 048 khit/s bit stream of any content; e.g. P12s, ISDN PRA, or
without standardized frame.

There are currently no P12x atomic functions defined. P12x_CP is defined only, supporting fixed interconnections.

15 P11x path layer functions

P11x layer CP
The Characteristic Information Cl at this point isa 1 544 kbit/s bit stream of any content.

There are currently no P11x atomic functions defined. P11x_CP is defined only, supporting fixed interconnections.
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16 PO path layer functions

PO_Cl PO_CI

Figure 162: PO Atomic Functions

PO layer CP

The ClI at this point is a synchronous 64 kbit/s byte structured signal with co-directional bit timing and the frame start
information FS. The Cl is structured as 8 bit numbered 1 to 8. Figure 163 depict the structure.

PO layer AP
The signal transported by a PO will be determined by the client layer application. Typical signasinclude:
- an|TU-T Recommendation G.711 [16] A-law coded speech
- anITU-T Recommendation G.711 [16] p-law coded speech
- a64 kbit/s data channel
- a56 kbit/s data channel
NOTE 1: Many more compositions exist which are not addressed in the present document.

Figure 164 shows that more than one adaptation function existsin this PO layer that can be connected to one PO access
point. For the case of the adaptation source functions, only one of these adaptation source functionsis allowed to be
activated. For this activated source, access to the access point by other adaptation source functions must be denied. In
contradiction with the source direction, adaptation sink functions may be activated all together. This may cause faultsto
be detected and reported. To prevent this an adaptation sink function can be deactivated.

NOTE 2: 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, one out of the set of functions will be active

1 2 3 4 5 6 7 8

Figure 163: Structure of the PO_CI_D signal

Figure 164: Structure of the PO_AI_D signal
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16.1 PO connection functions

16.1.1 PO Trail Connection Function (PO_C)

PO_C isthe function which assigns PO at its input ports PO at its output ports.

The PO_C connection processis an unidirectional function asillustrated in figure 165. The signal formats at the input
and output ports of the function are similar, differing only in the coding of the PO. As the process does not affect the
nature of the characteristic information of the signal, the reference point on either side of the PO_C function is the same,
asillustrated in figure 165. The PO_C function is not timing transparent.

Incoming PO at the PO_CP are assigned to available outgoing PO capacity at the PO_CP.
Anidle A-law or p-law code shall be applied at any outgoing PO which is not connected to an incoming PO_CP.

f0.C M 0 } -

(UEEERR

PO_ClI

Figure 165: PO_0_C symbol

I nterfaces:
Table 118: PO_C input and output signals
Input(s) Output(s)
Per PO_CP, n x for the function: Per PO_CP, m x per function:
PO_CI_Data PO_CI_Data
PO_CI_Clock PO_CI_Clock
PO_CI_FrameStart PO_CI_FrameStart
PO_CI_SSF PO_CI_SSF
1 x per function:
TO_TI_Clock
TO_TI_FrameStart
Per input and output connection point:
PO_C_MI_ConnectionPortlds
Per matrix connection:
PO_C_MI_ConnectionType
PO_C_MI_Directionality
Processes:

In the PO_C function PO Layer Characteristic Information is routed between input (termination) connection
points[(T)CPs] and output (T)CPs by means of matrix connections. (T)CPs may be allocated within a protection group.

NOTE 1: Neither the number of input/output signals to the connection function, nor the connectivity is specified in
this Recommendation. That is a property of individual network elements.

Figure 162 presents a subset of the atomic functions that can be connected to this PO connection function: PO trail
termination functions and adaptation functions. In addition, adaptation functionsin the PO server (e.g. P12s or P11s)
layers will be connected to this PO connection function.
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Routing: The function shall be able to connect a specific input with a specific output by means of establishing a matrix
connection between the specified input and output. It shall be able to remove an established matrix connection.

Each (matrix) connection in the PO_C function shall be characterized by the:

Traffic direction unidirectional, bi-directional;
Input and output connection points set of connection point identifiers (refer to EN 300 417-1-1 [9],
clause 3.3.6).

NOTE 2: Broadcast connections are handled as separate connections to the same input CP.

The addition and removal of connections to/from a broadcast shall be possible without disturbing the CI passing the
connection:

Idle pattern generation: The function shall generate an idle A-law or p-law coded PO signal, as specified in ITU-T
Recommendation Q.522, clause 2.12 [15].

Defects: None.
Consequent Actions:

If an output of this function is not connected to one of itsinputs, the function shall connect the idle PO (with valid frame
start (FS) and SSF = false) to the output.

Defect Correlations: None.

Perfor mance M onitoring: None.

17 PO trail termination functions

For further study.

18 P0O-31c path layer functions

PO-31clayer CP
The Characteristic Information Cl at this point is a 1984 kbit/s bit stream of any content.

There are currently no PO-31c atomic functions defined. PO-31c_CP is defined only, supporting fixed interconnections.
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Annex A (informative):
Relationship between TU-2/12 address, and location of
columns within a P4s TUGS3 structured payload

123 6 10 14 18 66 70 73 column number 242

)
N
w
w
w
w
w
w
w

5|
1

o
o

o !
-~

5 s |4
3567 number |4[56

o
o

1] 2| 3 4/5/ 6|7 89 1] 2|

5|
ElE

-
-
-
=
-
-
=
-
-
-
)

[N
N
N

~ N

©

©n

o

-

N w

w

N

o

o

~w

©
©w

o

SN

NN

[AWN

ININ

LIS

NN

~N

- W

© »

ow

N o

w

~ o

© &

T ul wco
o] we

address
A A A C B A K
5256637 71412
1 1 1] 2 2[ 2]

B/ A B AC B ABCAB A
2/ 53 34|14 55| 2 6 6|7
202122232223222

© ©® N OO AW N R
com p~pa wO

(o}
3|
d
al
t
al
A
0l
0l

[¢ B CAB q [¢ ABCABACBA B
4112 5/233 144 317|1( 1|4 2|23 53 44155626773 112 L 46775
RRRLIRRRIIRRR 1R 1 12|11 3| 3 33 1|3 3|3 3 3|

Figure A.1: P4s TUG3 payload (TUGs and fixed stuff "R" bytes)

Table A.1
TU-3 address location of columns in a P4s-TUG3 occupied by TU-3 (K, L, M)
K L M
A 0 0 13 16 19 21 24 27 29 32 35 37 40 43
45 48 51 53 56 59 61 64 67 69 72 75
77 80 83 85 88 91 93 96 99| 101] 104| 107
109 112 115 117 120 123 125 128 131 133 136 139
141 144 147 149 152 155 157 160 163 165 168 171
173| 1v6| 179| 181| 184] 187 189 192] 195 197] 200{ 203
205 208 211] 213| 216 219] 221 224 227 229 232] 235
237 240
B 0 0 15 17 20 23 25 28 31 33 36 39 41 44
47 49 52 55 57 60 63 65 68 71 73 76
79 81 84 87 89 92 95 97 100/ 103] 105/ 108
111 113 116 119 121 124 127 129 132 135 137 140
143 145 148 151 153 156 159 161 164 167 169 172
175 177| 180| 183] 185 188| 191| 193] 196 199 201| 204
207] 209 212] 215| 217| 220| 223| 225 228| 231 233] 236
239 241
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Table A.2
TU-2 address location of columns in a P4s-TUG3 occupied by TU-2 (K, L, M)
L M 1 2 3 4 5 6 7 8 9 10 11 12

19 37 56 75 93 112) 131 149 168 187 205| 224

21 40 59 77 96 115) 133 152 171 189| 208 227

24 43 61 80 99 117 136 155 173 192 211 229

27 45 64 83 101 120 139 157 176 195 213 232

29 48 67 85| 104| 123 141] 160f 179| 197 216/ 235

32 51 69 88| 107] 125| 144| 163] 181 200 219| 237

35 53 72 91 109 128| 147 165| 184 203] 221| 240

20 39 57 76 95| 113] 1382 151] 169] 188 207 225

23 41 60 79 97| 116] 135 153| 172| 191 210] 228

25 44 63 81 100 119| 137 156] 175 193] 212 231

28 47 65 84 103 121 140 159 177 196 215 233

31 49 68 87| 105 124 143] 161 180] 199| 218 236

33 52 71 89| 108| 127| 145 164| 183 201] 220| 239

36 55 73 92| 111] 129 148] 167 185| 204| 223 241

6 26 46 66 86] 106/ 126| 146) 166/ 186| 206] 226

10 30 50 70 90 110] 130f 150] 170] 190f 210] 230

14 34 54 74 94| 114| 134 154] 174] 194 214| 234

18 38 58 78 98| 118| 138 158 178| 198 218| 238

OI0I0[0[0|W|T|W(wW|W|T|T(>[>|>|>(>[>|>|=

QR |WIN|[RP|IN[O(OR[WIN|R (N[O |WIN|F-
o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o

22 42 62 82 102 122 142 162 182 202 222 242

Table A.3: (every 56th column)

TU-12 address location of columns in a P4sTUG3

K L M occupied by TU-12 (K, L, M)

A 1 1 19 75 131 187
A 1 2 37 93 149 205
A 1 3 56 112 168 224
A 2 1 21 77 133 189
A 2 2 40 96 152 208
A 2 3 59 115 171 227
A 3 1 24 80 136 192
A 3 2 43 99 155 211
A 3 3 61 117 173 229
A 4 1 27 83 139 195
A 4 2 45 101 157 213
A 4 3 64 120 176 232
A 5 1 29 85 141 197
A 5 2 48 104 160 216
A 5 3 67 123 179 235
A 6 1 32 88 144 200
A 6 2 51 107 163 219
A 6 3 69 125 181 237
A 7 1 35 91 147 203
A 7 2 53 109 165 221
A 7 3 72 128 184 240
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Table A.4: (every 56" column)

TU-12 address location of columns in a P4sTUG3

K L M occupied by TU-12 (K, L, M)

B 1 1 20 76 132 188
B 1 2 39 95 151 207
B 1 3 57 113 169 225
B 2 1 23 79 135 191
B 2 2 41 97 153 210
B 2 3 60 116 172 228
B 3 1 25 81 137 193
B 3 2 44 100 156 212
B 3 3 63 119 175 231
B 4 1 28 84 140 196
B 4 2 47 103 159 215
B 4 3 65 121 177 233
B 5 1 31 87 143 199
B 5 2 49 105 161 218
B 5 3 68 124 180 236
B 6 1 33 89 145 201
B 6 2 52 108 164 220
B 6 3 71 127 183 239
B 7 1 36 92 148 204
B 7 2 55 111 167 223
B 7 3 73 129 185 241

Table A.5: (every 60th column)

TU-12 address location of columns in a P4sTUG3

K L M occupied by TU-12 (K, L, M)

C 1 1 6 66 126 186
C 1 2 26 86 146 206
C 1 3 46 106 166 226
C 2 1 10 70 130 190
C 2 2 30 90 150 210
C 2 3 50 110 170 230
C 3 1 14 74 134 194
C 3 2 34 94 154 214
C 3 3 54 114 174 234
C 4 1 18 78 138 198
C 4 2 38 98 158 218
C 4 3 58 118 178 238
C 5 1 22 82 142 202
C 5 2 42 102 162 222
C 5 3 62 122 182 242
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Annex B (informative):
Relationship between TU-2/12 address, and location of
columns within a P4s TUG2 structured payload

123 62 column number 242
1 olalalse 789yl U1 111 122222222223333333333444444444455555555556 | 15 55556
2 011234567890 1234567890123456789012345678901234567890 | number |678490
3 |oH
4
5 cscccesd
6
7 address
8 1)2|34(5/6| 7 20122 201 2 201 L 2
9 1111111 1223 2|3 3| 31 M 3
Figure B.1: P4s TUG2 payload (20 x TUG2)
Table B.1

TU-2 address location of columns in a P4s-TUG2 occupied by TU-2 (K, L, M)

L M 1 2 3 4 5 6 7 8 9 10 11 12

1 0 3 23 43 63 83| 103| 123| 143| 163 183] 203| 223

2 0 4 24 44 64 84| 104 124 144] 164 184| 204| 224

3 0 5 25 45 65 85| 105/ 125| 145) 165/ 185| 205/ 225

4 0 6 26 46 66 86| 106/ 126| 146] 166/ 186] 206| 226

5 0 7 27 47 67 87| 107 127| 147 167 187 207| 227

6 0 8 28 48 68 88| 108| 128| 148| 168 188| 208 228

7 0 9 29 49 69 89| 109 129| 149] 169 189] 209 229

8 0 10 30 50 70 90| 110] 130f 150f 170) 190f 210] 230

9 0 11 31 51 71 91| 111] 131 151} 171 191| 211| 231

10 0 12 32 52 72 92| 112] 132 152] 172 192| 212] 232

11 0 13 33 53 73 93| 113] 133 153] 173] 193] 213] 233

12 0 14 34 54 74 94| 114| 134 154| 174] 194 214] 234

13 0 15 35 55 75 95| 115| 135/ 155| 175 195| 215| 235

14 0 16 36 56 76 96| 116| 136/ 156] 176] 196/ 216] 236

15 0 17 37 57 77 97| 117 137 157 177\ 197 217 237

16 0 18 38 58 78 98| 118| 138/ 158] 178 198 218] 238

17 0 19 39 59 79 99| 119| 139 159] 179 199| 219| 239

18 0 20 40 60 80| 100{ 120] 140f 160{ 180] 200{ 220] 240

19 0 21 41 61 81| 101 121] 1431] 161 181] 201 221] 241

20 0 22 42 62 82| 102 122| 142| 162| 182] 202 222| 242
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Table B.2: (every 60" column)

ETSI EN 300 417-5-1 V1.2.1 (2001-10)

TU-12 address location of columns in a P4sTUG2

L M occupied by TU-12 (L, M)

1 1 3 63 123 183
1 2 23 83 143 203
1 3 43 103 163 223
2 1 4 64 124 184
2 2 24 84 144 204
2 3 44 104 164 224
3 1 5 65 125 185
3 2 25 85 145 205
3 3 45 105 165 225
4 1 6 66 126 186
4 2 26 86 146 206
4 3 46 106 166 226
5 1 7 67 127 187
5 2 27 87 147 207
5 3 47 107 167 227
6 1 8 68 128 188
6 2 28 88 148 208
6 3 48 108 168 228
7 1 9 69 129 189
7 2 29 89 149 209
7 3 49 109 169 229

Table B.3: (every 60th column)

TU-12 address location of columns in a P4sTUG2

L M occupied by TU-12 (L, M)

8 1 10 70 130 190
8 2 30 90 150 210
8 3 50 110 170 230
9 1 11 71 131 191
9 2 31 91 151 211
9 3 51 111 171 231
10 1 12 72 132 192
10 2 32 92 152 212
10 3 52 112 172 232
11 1 13 73 133 193
11 2 33 93 153 213
11 3 53 113 173 233
12 1 14 74 134 194
12 2 34 94 154 214
12 3 54 114 174 234
13 1 15 75 135 195
13 2 35 95 155 215
13 3 55 115 175 235
14 1 16 76 136 196
14 2 36 96 156 216
14 3 56 116 176 236
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Table B.4: (every 60" column)

ETSI EN 300 417-5-1 V1.2.1 (2001-10)

TU-12 address location of columns in a P4sTUG2

L M occupied by TU-12 (L, M)

15 1 17 77 137 197
15 2 37 97 157 217
15 3 57 117 177 237
16 1 18 78 138 198
16 2 38 98 158 218
16 3 58 118 178 238
17 1 19 79 139 199
17 2 39 99 159 219
17 3 59 119 179 239
18 1 20 80 140 200
18 2 40 100 160 220
18 3 60 120 180 240
19 1 21 81 141 201
19 2 41 101 161 221
19 3 61 121 181 241
20 1 22 82 142 202
20 2 42 102 162 222
20 3 62 122 182 242
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