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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years,
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on
these topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with ISO and IEC.

NOTE

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some
other obligatory language such as "must" and the negative equivalents are used to express requirements. The
use of such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may
involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence,
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others
outside of the Recommendation development process.

As of the date of approval of this Recommendation, ITU [had/had not] received notice of intellectual
property, protected by patents, which may be required to implement this Recommendation. However,
implementers are cautioned that this may not represent the latest information and are therefore strongly urged
to consult the TSB patent database at http://www.itu.int/ITU-T/ipr/.

© ITU 2018

AII rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of ITU.
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Amendment 1 to Recommendation ITU-T G.798

Characteristics of optical transport network hierarchy
equipment functional blocks

Amendment 1

Summary
Amendment 1 to Recommendation ITU-T G.798 (2017) contains text modifications and additions:

- moving the ODUKP to Ethernet MAC layer and Ethernet Reconciliation sublayer adaptation
functions from ITU-T G.8021 to ITU-T G.798.

- to support adaptation of ODUKP to Ethernet Coding sublayer for 25 Gb/s, 200 Gb/s and
400 Gb/s Ethernet signals.

- toalign with ITU-T G.8023.

- replacing Appendix VIII to align with ITU-T G.872 and G.873.1.
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Amendment 1 to Recommendation ITU-T G.798

Characteristics of optical transport network hierarchy
equipment functional blocks

Amendment 1

1) Scope
This amendment contains text modifications and additions:

- moving the ODUKP to Ethernet MAC layer and Ethernet Reconciliation sublayer adaptation
functions from ITU-T G.8021 to ITU-T G.798.

- to support adaptation of ODUKP to Ethernet Coding sublayer for 25 Gb/s, 200 Gb/s and
400 Gb/s Ethernet signals.
to align with ITU-T G.8023.
replacing Appendix VIII to align with ITU-T G.872 and G.873.1.

2) Modifications to Clause 1 — Scope
Replace EthPP-OS with ERS10G in figure 1-5 as follows:
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Figure 1-5 - OTN common atomic functions
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3) Modifications to Clause 2 — References
Add the following references:

[ITU-T G.8023] Recommendation ITU-T G.8023 (2018), Characteristics of equipment
functional blocks supporting Ethernet physical layer and Flex
Ethernet interfaces.

[IEEE 802.3by] IEEE Std. 802.3by-2016), IEEE Standard for Ethernet — Amendment
2: Media Access Control Parameters, Physical Layers, and
Management Parameters for 25 Gb/s Operation.

[IEEE 802.3bs] IEEE Std. 802.3bs—-2017, IEEE Standard for Ethernet — Amendment
10: Media Access Control Parameters, Physical Layers, and
Management Parameters for 200 Gh/s and 400 Gb/s Operation.

4) Modifications to Clause 4 — Abbreviations and acronyms
Delete the following acronyms:

Add the following acronyms:

5) Modifications to Clause 6 — Conventions
Add the y, ERSy and ETCy conventions:

x: Gives the approximate bit rate for a CBR signal. It is used in the form "unit value, unit,
[fractional unit value]”. The currently defined unit value is "G" for gigabit/s. Examples for x are
"40G" for 40 Gbit/s and "2G5" for 2.5 Gbit/s.

[1..n]: Suffix indicating the signal consists of an array of n elements indexed from 1 to n.
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6) Modifications to Clause 13 — OTU (layer) functions

6.1)  Subclause 13.2.1 — OTU trail termination function
Add MI_Mode to the OTU_TT functions:

13.2.1.1 OTU trail termination source function (OTU_TT_So)

The OTU_TT_So function computes the BIP-8[1..n] and adds section monitoring overhead
(SMOH) —including the TTI, BIP-8[1..n], BDI, BEI[1..n] and IAE signals — in the SM overhead
fields to the OTU signal at its OTU_AP. The OTUCn signal has n SM overhead fields; the OTUk
signal has one (n=1) SM overhead field.

The information flow and processing of the OTU_TT_So function is defined with reference to
Figures 13-4 and 13-5.

Symbol

OTUK_AP oTuCn_AP

OTUK_TT_So_MP OTUK_RP OTUCN_TT_So_MP v OoTUCn_RP
k=1,23,4
OTUK_TCP oTuCn_TCP
ODUK_AP oDUCn_AP
OTUK oTuCn
OTUK-TT-So-MP 2 ~ OTUK-RP OTUCH-TT-So-MP 2 ~ OTUCH-RP

k=1,2,34

OTUKk_TCP OTUCN_TCP

Figure 13-4 — OTU_TT_So function
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Interfaces

Table 13-1 - OTU_TT_So inputs and outputs

Input(s)

Output(s)

OTU_AP:
OTU_Al_CK
OTU_AI_ D
OTU_AI FS
OTU_AI_MFS

OTU_TCP:
OTU_CI_CK
OTU CI D
OTU_CI_FS
OTU_CI_MFS

OTU_AI_IAE
OTU_RP:

OTU_RI_BDI
OTU_RI_BEI[1..n]
OTU_RI_BIAE

OTU_TT_So_MP:
OTU_TT_So_MI_TxTI

Processes
The processes associated with the OTU_TT_So function are as depicted in Figure 13-5.

SMOH-TTI: trail trace identifier is inserted in the
TTI byte position of the SM field in the first OTU overhead instance. Its value is derived from
reference point OTU_TT_So_MP. The trail trace format is described in clause 15.2 of [ITU-T
G.709].

SMOH-BDI: backward defect indication is inserted
in the BDI bit position of the SM field in the first OTU overhead instance. Its value is derived from
reference point OTU_RP. Upon the declaration/clearing of aBDI at the termination sink function,
the trail termination source function shall have inserted/removed the BDI indication within 50 ms.

SMOH-BEI/BIAE: RI_BIAE is true, the value "1011" is
inserted into the BEI/BIAE bits of the SM field in all OTU overhead instances. If RI_BIAE is false,
the number of errors indicated in RI_BEI[i] is encoded in the BEI/BIAE bits of the SM field in
OTU overhead instance #i. Upon the detection of incoming alignment error or a number of errors at
the termination sink function, the trail termination source function shall have inserted the value in
the BEI/BIAE bits within 50 ms.

SMOH-BIP-8: calculated BIP-8[i]
is inserted into the BIP-8 byte of the SM field in OTU overhead instance #i.

SMOH-IAE: incoming alignment error information
AI_IAE is inserted into the IAE bit position of the SM field in the first OTU overhead instance.
Upon the declaration of Al_IAE, the function shall insert the 1AE indication for the next 16
multiframes (16 x 256 frames). Each new declaration of Al_IAE restarts the 16 multiframe
insertion time.
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SMOH-RES: The RES field is reserved for future international standardization. If the M| Mode is
OPERATIONAL, the Fhe-value shall be fixed to 00.

OTU_AP

ALD AI_CK AILFS Al_MFS Al IAE

Compute BIP-8

Insert BIP-8
Insert IAE
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|_
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Figure 13-5—- OTU_TT_So processes
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Defects: None.

Consequent actions: None.
Defect correlations: None.
Performance monitoring: None.

13.2.1.2 OTU trail termination sink function (OTU_TT_Sk)

The OTU_TT_Sk function reports the state of the OTU trail. It computes the BIP-8[1..n], extracts
section monitoring overhead (SMOH) — including the TTI, BIP-8[1..n], IAE, BDI and BEI[1..n]
signals and for OTUCnh the STAT field — in the SM overhead fields from the OTU signal at its
OTU_TCP, detects for TIM, DEG and BDI defects, counts during one-second periods errors
(detected via the BIP-8) and defects to feed performance monitoring when connected, makes the
TTI available to network management, and forwards the error and defect information as backward
indications to the companion OTU_TT_So function. The OTUCn signal has n SM overhead fields;
the OTUK signal has one (n=1) SM overhead field.

The information flow and processing of the OTU_TT_Sk function is defined with reference to
Figures 13-6 and 13-7.

Symbol

ODUk_AP ODuUCn_AP

OTUK_RP OTUCN_TT_Sk_MP W OTUCn_RP

k=1,2,34

OTUK_TT_Sk_MP

OTUKk_TCP OTUCNn_TCP

Figure 13-6 — OTU_TT_Sk function
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Interfaces

Table 13-2 - OTU_TT_Sk inputs and outputs

Input(s) Output(s)
OTU_TCP: OTU_AP:
OTU_CI_CK OTU_AI_CK
OTU_CI_D OTU_AL D
OTU_CLFS OTU_AI_FS
OTU_CI_MFS OTU_AI_MFS
OTU_CI_SSF OTU_AI_TSF
OTU_TT_Sk_MP: OTU_AI_TSD
OTU_TT_Sk_MI_ExXSAPI OTU_RP:
OTU_TT_Sk_MI_ExDAPI OTU_RI_BDI
OTU_TT_Sk_MI_GetAcTI OTU_RI_BEI[1..n]
OTU_TT_Sk_MI_TIMDetMo OTU_RI_BIAE

OTU_TT_Sk_MI_TIMActDis
OTU_TT_Sk _MI_DEGThr
OTU_TT_Sk MI_DEGM
OTU_TT_Sk_MI_1second

OTU_TT_Sk_MP;
OTU_TT_Sk_MI_AcTI
OTU_TT_SK_MI_cTIM
OTU_TT_Sk_MI_cDEG

OTU_TT_Sk_MI_cBDI
OTU_TT_Sk_MI_cSSF
OTU_TT_Sk_MI_pN_EBC
OTU_TT_Sk_MI_pN_DS
OTU_TT_Sk_MI_pF_EBC
OTU_TT_Sk_MI_pF_DS
OTU_TT_Sk_MI_pBIAE
OTU_TT_Sk_MI_plAE

Processes
The processes associated with the OTU_TT_Sk function are as depicted in Figure 13-7.

SMOH-BIP-8:
clause 8.3.4.2. The BIP-8[1..n] is extracted from the BIP-8[1..n] bytes of the SM
fields in the n SM overhead instances of the OTU signal at the OTU_TCP.

SMOH-TTI: trail trace identifier shall be recovered from
the TTI byte position of the SM field in the first OTU overhead instance of the OTU signal at the
OTU_TCP and processed as specified as defined in clause 8.6. The accepted value of the TT1 is
available at the MP (MI_AcT]I).

SMOH-BDI: backward defect indication shall be
recovered from the BDI bit position of the SM field in the first OTU overhead instance of the OTU
signal at the OTU_TCP. It shall be used for BDI defect detection.

SMOH-BEI/BIAE: BEI[1..n] shall be recovered from the
BEI/BIAE bits in the SM fields of the n SM overhead instances in the OTU signal at the
OTU_TCP. They shall be used to determine if far-end errored blocks (nF_B) have occurred. One
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nF_B has occurred per BEI/BIAE[i] value between 1 [0001] and 8 [1000]; otherwise, no nF_B has
occurred.

SMOH-IAE: For the case of OTUk , the incoming alignment
error information shall be recovered from IAE bit position of the SM field in the first OTU
overhead instance of the OTU signal at the OTU_TCP. It shall be used for IAE defect detection.

SMOH-RES: RES in the SM field in the OTU signal at the OTU_TCP is reserved for future
international standardization. For this version of this Recommendation, its value shall be ignored.

SMOH-STAT: For OTUCn , the status information shall be
recovered from the STAT bits in the SM field of the first OTU overhead instance in the OTUCn
signal at the OTUCn_TCP as defined in clause 8.8. Is shall be used for AIS and IAE defect
detection.
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Figure 13-7 — OTU_TT_Sk processes
Defects

function shall detect dAIS, dTIM, dDEG,
dBDI, dBIAE and dIAE defects.

dAlIS: See clause 6.2.6.3.2 for OTUCn; for OTUK[V] dAIS shall be assumed false.
dTIM: See clause 6.2.2.1; dTIM shall be set to false during Cl_SSF.

dDEG: See clause 6.2.3.4.

NOTE 1 — IAE suppresses the one-second near-end errored block count, which is the input for the
dDEG detection. This avoids wrong dDEG declaration due to alignment errors already incoming in
an OTUK trail.

dBDI: See clause 6.2.6.6.1; dBDI shall be set to false during CI_SSF.
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dIAE: See clause 6.2.6.10.1 for OTUk and 6.2.6.10.2 for OTUCn; dIAE shall be set to false during
Cl_SSF and dTIM.

dBIAE: See clause 6.2.6.11.1; dBIAE shall be set to false during CI_SSF and dTIM.

Consequent actions
The function shall perform the following consequent actions:

aBDI «— CIl_SSF or dAIS or dTIM

aBIAE «— dIAE

aTSF “— CI_SSF or dAIS or (dTIM and (not TIMACtDIS))
aTSD «— dDEG

For each OTU overhead instance #i:

aBEI[i] «— nBIPV[i]

Defect correlations

The function shall perform the following defect correlations to determine the most probable fault
cause. This fault cause shall be reported to the EMF.

cTIM «— dTIM and (not ClI_SSF) and (not dAIS)

cDEG «— dDEG and (not CI_SSF) and (not dAIS) and (not (dTIM and
(not TIMACctDis)))

cBDI «— dBDI and (not Cl_SSF) and (not dAIS) and (not (dTIM and (not

TIMACtDIS)))

cSSF “— CI_SSF or dAIS

Performance monitoring

function shall perform the following
performance monitoring primitives processing. The performance monitoring primitives shall be
reported to the EMF.

pN_DS «— Cl_SSF or dAIS or dTIM

pF_DS « dBDI

pN_EBC « >nN_B

NOTE 2 — During CI_SSF and dAlIS, no errored blocks shall be counted.

pF_EBC «— > nF_B

NOTE 3 — During Cl_SSF and dAlIS, no errored blocks shall be counted.

-pBIAE <« dBIAE

NOTE 4 — pBIAE is activated at the end of a second if dBIAE was active once during the second.
PIAE - dIAE

'NOTE 5 — plAE is activated at the end of a second if dIAE was active once during the second.

NOTE 6 — plAE and pBIAE are used for the suppression of the PM data in the equipment
management functions (see [ITU-T G.874]). If pBIAE is active, the F_DS and F_EBC values of the
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previous and current second have to be discarded (EBC = 0 and DS = false). If plAE is active, the
N/F_DS and N/F_EBC values of the previous and current second have to be discarded (EBC =0
and DS = false). The previous second has to be included due to the delay of the IAE information

coming from the remote source.

6.2)  Subclause 13.3.1 - OTU to ODU adaptation function

Add MI_Mode to the OTU/ODU_A functions:

13.3.1.1 OTU to ODU adaptation source function (OTU/ODU_A_So)

The OTU/ODU_A_So function creates the OTU signal and maps the ODU signal frame
synchronous into this OTU signal as defined in [ITU-T G.709]. Additionally, the

OTUK/ODUK_A_So function provides access to the ODUk SM APS overhead

The information flow and processing of the OTU/ODU_A_So functions is defined with reference to

Figures 13-13 and 13-14.

Symbol
ODUk_CP oDUCn_CP
OTUK/ODUK_A_So_MP OTUCN/ODUCNH_A_So_MP m
OTUK_AP OTUCN_AP

Figure 13-13 - OTU/ODU_A_So function

Interfaces
Table 13-5- OTU/ODU_A_So inputs and outputs
Input(s) Output(s)
ODU_CP: OTU_AP:
ODU_CI_CK OTU_Al _CK
ODU_CI_D OTU_AI D
ODU_CI_FS OTU_AI_FS
ODU_CI_MFS OTU_Al_MFS
ODU_CI_APS OTU_AI_IAE

OTU/ODU_A_So_MP:

OTU/ODU_A So_MI_AdminState

OTU/ODU_A_So_MI_APS_EN (Note 1)
OTU/ODU_A_So_MI_APS_LVL (Note 1)

NOTE 1 - For OTUK/ODUk_A_So only.

Processes
The processes associated with the OTU/ODU_A_So function are as depicted in Figure 13-14.

Rec. ITU-T G.798 (2017)/Amd.1 (08/2018) — Prepublished version

Copyright International Telecommunication Union/ITU Telcommunication Sector
Provided by IHS Markit under license with ITU-T
No reproduction or networking permitted without license from IHS

Full document details: ITU-T G.798 AMD 12018

Licensee=/, User=,
Not for Resale,

Documents
Document SﬂaAfing Hub


http://www.avadocuments.com/doc/itu-t-g-798-amd-1-2018
http://www.avadocuments.com/doc/itu-t-g-798-amd-1-2018

ODU-LCK: The function shall generate the ODU-LCK signal as defined in clause 16.5 of [ITU-T
G.709]. The clock, frame start and multiframe start are defined by the incoming ODUK signal.

Selector: normal signal may be replaced by the ODU-
LCK signal. ODU-LCK signal is selected if the MI_AdminState is LOCKED.
ODUK server layer APS: APS is enabled

(MI_APS_EN is true), the OTUK/ODUK_A_So function shall insert the CI_APS value into the
ODUK APS/PCC[MI_APS_LVL] field, which is available once per eight ODUk frames when
MFAS bits 6, 7, 8 is equal to MI_APS_LVL.

NOTE — The ODUk SM APS information may be present in the case where the ODUK signal
contains an ODU-AIS, ODU-LCK or ODU-OCI maintenance signal. The ODU-LCK maintenance
signal may be inserted in this adaptation source function. ODUk SNC/I protection is unable to
detect the insertion of such ODU-LCK and will not perform a protection switch.

OTU clock generation: The function shall generate the OTUK clock (Al_CK) by multiplying the
incoming ODUK clock (CI1_CK) by 255/239 to the OTUk frequency as listed in Table 7-1 of [ITU-T
G.709]. The OTUCN clock (Al_CK) shall be the ODUCn clock (CI_CK).

For the case that an ODU signal is not terminated in the network element (e.g., it is through
connected from an OTU input to an OTU output), the clock parameters and jitter and wander
requirements, as defined in Annex A of [ITU-T G.8251] (ODCr clock), apply. Otherwise, the clock
requirements are defined in the ODUP/client adaptation functions.

NOTE — The OTU/ODU_A_Sk and So clocks are concentrated in a single ODCr clock in
[ITU-T G.8251].

The function shall generate the OTU frame start reference signals (Al_FS), which is derived from
the incoming ODU frame start (CI_FS).

The function shall generate the OTU multiframe start reference signals (Al_MFS), which is derived
from the incoming ODU multiframe start (CI_MFS).

Incoming alignment error (1AE): If the incoming ODU frame start (Cl_FS) position is not at the
expected frame start position, the incoming alignment error IAE shall be activated. IAE shall be
deactivated if the incoming ODU frame start (C1_FS) position is at the expected frame start
position. The expected frame start position is based on the previous incoming ODU frame start.

Mapping: The function shall map the incoming ODU frame (C1_D) into the OTU frame (Al_D) as
defined in clause 11.1 of [ITU-T G.709].
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5 MI_APS_EN
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Figure 13-14 — OTU/ODU_A_So processes

Defects: None.

Consequent actions
The function shall perform the following consequent actions:

alAE «— IAE
Defect Correlations: None.
Performance monitoring: None.
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13.3.1.2 OTU to ODU adaptation sink function (OTU/ODU_A_SK)

The OTU/ODU_A_Sk extracts the ODU signal from the OTU. It may insert ODU-AIS under signal
fail conditions. Additionally, the OTUK/ODUK_A_So function provides access to the ODUk SM
APS overhead :

The information flow and processing of the OTU/ODU_A_Sk functions is defined with reference to
Figures 13-15 and 13-16.

Symbol

ODUk_CP oDUCn_CP

OTUK_AP OTUCn_AP

OTUK/ODUK_A_Sk_MP OTUCN/ODUCN_A_Sk_MP

Figure 13-15 - OTUK/ODUkK_A_Sk function

Interfaces
Table 13-7 - OTU/ODU_A_Sk inputs and outputs
Input(s) Output(s)
OTU_AP: ODU_CFP:
OTU_AI _CK ODU_CI_CK
OTU_Al D ODU _CI. D
OTU_AI_FS ODU_CI_FS
OTU_Al_MFS ODU_CI_MFS
OTU_AIl TSF ODU_CI_SSF
OTU_AI_TSD ODU_CI_SSD
OTU/ODUK_A Sk_MP: ODU_CI_APS
OTU/ODU_A Sk _MI_AdminState
OTU/ODU_A_Sk_MI_APS_EN (Note 1)
OTU/ODU_A_Sk_MI_APS_LVL (Note 1)
NOTE 1 — For OTUK/ODUK_A_So only.

Processes
The processes associated with the OTUk/ODUK_A_Sk function are as depicted in Figure 13-16.

ODU clock, FS and MFS signal generation: The function shall generate the ODUK clock
(Cl_CK) by dividing the incoming OTUK clock (Al_CK) down by a factor of 239/255 to the
particular ODUK clock as listed in Table 7-2 of [ITU-T G.709]. The ODUCn clock (Al_CK) shall
be the OTUCn clock (CI_CK).

For the case that an ODU signal is not terminated in the network element (e.g., it is through
connected from an OTU input to an OTU output), the clock parameters and jitter and wander
requirements, as defined in Annex A of [ITU-T G.8251] (ODCr clock), apply. Otherwise, the clock
requirements are defined in the ODUP/client adaptation functions.
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