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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 aworldwide 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 Recommendationsis 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 1SO 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 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/.

©I1TU 2012

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of 1TU.
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Recommendation I TU-T G.8013/Y.1731

OAM functions and mechanisms for Ethernet based networks

Amendment 1

1) Clause 2, References

Delete the following references:

[|EEE 802.1ag] | EEE 802.1ag-2007, |EEE Standard for Local and Metropolitan area
Networks: Virtual Bridged Local Area Networks Amendment 5. Connectivity
Fault Management.

[IEEE 802.1Q)] |EEE 802.1Q-2005, |IEEE Standard for Local and Metropolitan area
Networks:. Virtual Bridged Local Area Networks.

Replace above references by:

[|[EEE 802.1Q)] |EEE 802.1Q-2011, |IEEE Sandard for Local and Metropolitan area
Networks: Virtual Bridged Local Area Networks.

Consequently, references within the text to [|EEE 802.1ag] will be changed to [|EEES02.1Q)].

2) Clause 4, Abbreviations

Add the following abbreviation:
1SL  One-way Synthetic L oss measurement

3) Clause 7.12, Ethernet client signal fail (ETH-CSF)

31) 712 Ethernet Client Signal Fail (ETH-CSF)

Update the first paragraph of clause 7.12 as below:

The Ethernet Client Signal Fail function (ETH-CSF) is used by a MEP to propagate to a peer MEP
the detection of a failure or defect event in an Ethernet client signal when the client itself does not
support appropriate fault or defect detection or propagation mechanisms, such as ETH-CC or
ETH-AIS. The ETH-CSF messages propagate in the direction from the Ethernet MEP, associated

with the i mqr&es cllent portEthemet—seu#eenaelap%en—tuneﬂen detecting the failure or defect event,
to the ated-with-the Ethernet peer MEP.

32) 7121 CSFtransmission

Update clause 7.12.1 as below:

Frames with ETH-CSF information can be issued by a MEP, upon notification of an Ethernet CSF

event from the corresponding ingress client portits—associated—Ethernet—client-source-adaptation
funetion.

Transmission of packets with CSF information can be enabled or disabled on aMEP.
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Upon receiving an Ethernet CSF notification from the ingress client portits-Ethernet-elient-specific
source—adaptation—funection the associated MEP can immediately start periodic transmission of
frames with ETH-CSF information. A MEP continues periodic transmission of frames with
ETH-CSF information until the Ethernet CSF indication is removed by the source adaptation
function.

Clearing an Ethernet CSF condition by-the-Ethernet-chient-specific-source-adaptationfunetion-is

Ethernet client and application specific. The clearance of the Ethernet CSF condition by the source

adaptation function is communicated to the sink-adaptation-function-associated-with-the-peer MEP

via
- the non-sending ETH-CSF or

- the forwarding of a ETH-CSF PDU with Client Defect Clear Indication (C-DCI)
information.

33) 7.12.2 CSF reception

Update the first two paragraphs of clause 7.12.2 as below:

An Ethernet MEP detects an Ethernet remote CSF condition when an ETH-CSF PDU with no
C-DCl information is received.

The cI earance of the Ethernet remote CSF cond|t| on bv the Ethernet client i is detectedeleaﬂhgm

4) Clause 8.1, Frame loss measurement (ETH-LM)

4.1) 8.1 Framelossmeasurement (ETH-LM)
Update clause 8.1 as below:

Delete Note 1 and replace it by the following:
NOTE 1 — Both proactive and on-demand ETH-LM count OAM frames as follows:

. For single-ended ETH-LM, OAM frames that are only used for proactive functions used by
termination functions (e.g., those for ETH-CC) are counted.

. For dual-ended ETH-LM, OAM frames for proactive functions used by termination functions are
NOT counted.

. In both cases:

—  Proactive OAM frames used by adaptation functions (e.g., those for ETH-APS and ETH-CSF)
are counted.

— OAM frames that can be used for on-demand functions (e.g., those for ETH-LB, ETH-LT and
on-demand ETH-LM, ETH-DM and ETH-SLM) are NOT counted.

Update the paragraph after Note 5 as below:

Specific configuration information required by a MEP to support ETH-LM isthe following:
. MEG Level —- MEG Level at which the MEP exists

. Unicast MAC address of remote MEP to which ETH-LM is intended. Multicast Class 1
MAC addressis aso alowed
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. ETH-LM transmission period — default transmission period is 100ms (i.e., a transmission
rate of 10 frames/second). The ETH-LM transmission period should be such that the frame
and/or octet counters whose values are carried in ETH-LM information should not wrap
around to the same value even if one or more ETH-LM frames are lost. Thisis primarily a
concern for frame loss measurements at lower priority levels. Refer to Appendix 111.2 for
examples of frame counter wrapping periods.

. Priority —identifies the priority of the frames with ETH-LM information. This information
is configurable per operation.
. Drop Eligibility — Frames with ETH-LM information are always marked as drop inéligible.

Thisinformation is not necessarily configured.

42) 81.1.2,CCM with dual-ended ETH-LM frame reception

Update the last paragraph in clause 8.1.1.2 as below:

If the Period field value in the received CCM frame is different than the MEP's own configured
CCM transmission period, the MEP detects an unexpected Period defect condition—a-which-case
the frameloessmeasdrements-are-not-carried-out.

43) 812 Singleended ETH-LM
Update clauses 8.1.2 and 8.1.2.1 as below:

8.1.2 Single-ended ETH-LM

Single-ended ETH-LM is used for on-demand and proactive OAM. In this case, a MEP sends
frames with ETH-LM request information to its peer MEP and receives frames with ETH-LM reply
information from its peer MEP to carry out |0ss measurements.

The PDU used for single-ended ETH-LM request is LMM, as described in clause 9.12. The PDU
used for single-ended ETH-LM reply is LMR, as described in clause 9.13. Frames which carry the
LMM PDU are called LMM frames. Frames which carry the LMR PDU are called LMR frames.
The same LMM and LMR frame formats can be used for proactive and on-demand single-ended
ETH-LM. The distinction of proactive LMM/LMR frames from on-demand LMM/LMR frames is
by the value of aflag field in the LMM/LMR frames.

8.1.2.1 LMM transmission

For-an-on-demand-less-measurement-\When configured for Single-ended |oss measurement, a MEP
periodically transmits LMM frames with the following information element:

. TxFCf: Vaue of the local counter TxFCI at the time of LMM frame transmission,

5) Clause 8.2, Frame delay measurement (ETH-DM)

51) 8.2.1.2 1DM reception

Update thefirst paragraph in clause 8.2.1.2 as follows:

When configured for one-way delay measurements, a MEP, upon receiving a valid 1DM frame,
uses the following values to make one-way frame delay measurement. A 1DM frame with a valid
MEG Level and a destination MAC address equal to the receiving MEPs MAC address or
Multicast Class 1 MAC Addressis considered to be avalid 1DM frame. These values serve as input
to the one-way frame delay variation measurement:
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5.2) 8.2.2.2 DMM reception and DMR transmission
Update thefirst paragraph in clause 8.2.2.2 as follows:

Whenever avalid DMM frame is received by a MEP, a DMR frame is generated and transmitted to
the requesting MEP. A DMM frame with avalid MEG Level and a destination MAC address equal
to the receiving MEP's MAC address or Multicast Class 1 MAC Addressis considered to be avalid
DMM frame. Every field in the DMM frame is copied to the DMR frame with the following
exceptions:

6) Clause 8.4, Synthetic loss measurement (ETH-SLM)

6.1) 8.4.1.2 SLM reception and SLR transmission

Update thefirst paragraph in clause 8.4.1.2 as follows:

Whenever avalid SLM frame is received by a MEP, an SLR frame is generated and transmitted to
the requesting MEP. An SLM frame with avalid MEG Level and a destination MAC address equal
to the receiving MEP's MAC address or Multicast Class 1 MAC Addressis considered to be avalid
SLM frame. Every field in the SLM frame is copied to the SLR frame with the following
exceptions:

6.2) 8.4.1.3 SLR reception
Revise the first paragraph in clause 8.4.1.3 as follows:

After transmission of a SLM frame (with a given TXFCf value), a MEP will expect to receive a
corresponding SLR frame (carrying same TXTCf value) within-the-timeout—value-from its peer
MEP(s). In on-demand mode, SL R frames received more than 5s after the command that terminates
SL measurement must be discarded, as specified in [ITU-T G.8021]afterthe-timeout—value{5
seconds) must be ignored.

63) 842 Dual-ended ETH-SLM

Add new clause 8.4.2 as below:

8.4.2 Dual-ended ETH-SLM

Dual-ended ETH-SLM can be used for on-demand and proactive OAM. It carries out loss
measurements applicable to both point-to-point ETH connection or multipoint ETH connectivity. It
alowsaMEP in a MEG to send periodic dual-ended frames with ETH-SLM information to its peer
MEP(s) to facilitate frame loss measurement at the peer MEP. The receiving MEP terminates the
dual-ended frames and makes the near-end |oss measurements.

The selection of on-demand or proactive is performed by the management function that initiates the
test; however thisislocal information and does not need to be conveyed in the PDU.

Dual-ended ETH-SLM is suitable where it is required and practical to measure unidirectional FLR
from every MEP to al its peer MEPs (e.g., any-to-any measurements)

The PDU used for dual-ended ETH-SLM information is 1SL, as described in clause 9.24. Frames
which carry the 1SL PDU are called 1SL frames.
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8.4.21 1SL transmission

When configured for dual-ended operation, a MEP periodically transmits 1SL frames with the
following information elements:

. Test ID: Vaue containing a number configured by the MEP and then used to run multiple
tests simultaneoudly.

. Source MEP ID: MEP's own identity in the MEG

. TXFCf: Value of the local counter TXFCI at the time of 1SL frame transmission.

The 1SL PDU is transmitted with a period value equal to the 1SL transmission period configured
for performance monitoring application at the transmitting MEP.

8.4.22 1SL reception

When configured for one-way synthetic loss measurements, a MEP, upon receiving a valid 1SL
frame, uses the following values to make one-way frame delay measurement. A 1SL frame with a
valid MEG Level and a destination MAC address equal to the receiving MEP's MAC address or
Multicast Class 1 MAC Addressis considered to be avalid 1SL frame.

Whenever avalid 1SL frame is received by a MEP with a given TxFCf value, the MEP will expect
to receive a subsequent 1SL frame (TXFCf value incremented by one).

For a given measurement period, a MEP uses the following values to determine near-end frame loss
in the period:

. Last received 1SL frame's TxFCf value and local counter RxXFCl at the end of the
measurement period. These values are represented as TXFCf[t] and RxFCI[t], where t; is
the end time of the measurement period

. 1SL frame's TxFCf value of the first received 1SL after the test starts and local counter
RxFCl at the beginning of the measurement period. These values are represented as
TxFCf[tp] and RXFCI[ty], wheret, is the start time of the measurement period

Frame |0SShear-end = | TXFCI[tc] - TXFCI[tp] | — | RXFCI[te] — RXFCI[t] |

7) Clause 9, OAM PDU types

7.1) 9.1 Common OAM information elements

Add the following information to Table 9-1 in numerical order:

OpCode Value OAM PDU Type OpCode Relevance for MEPS/M I Ps
53 isL MEPs
32, 34, 36, 38, 44, 53; | Reserved (Note 2)
56-63

72) 912 LMM PDU
Update clauses 9.12 and 9.12.2 as below:

912 LMM PDU

LMM is used to support single-ended proactive and on-demand ETH-LM request, as described in
clause 8.1.2.
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9.12.

2 LMM PDU format

LMM PDU format used by a MEP to transmit LMM information is shown in Figure 9.12-1.

1 2 3 4

8 76 543 2 18765432 18765432 1876054321

MEL Version (10) | OpCode (LMM=43) | Flags (0) TLV Offset (12)
TXFCf

Reserved for RXFCf in LMR

13

Reserved for TXFCbin LMR

17

End TLV (0) |

Figure9.12-1—-LMM PDU format

Thefields of the LMM PDU format are as follows;

7.3)

MEG Level: refer to clause 9.1
Version: refer to clause 9.1, value for the LMM PDU on thisversion is set to 1alwaysO
OpCode: Value for thisPDU typeis LMM (43).

Flags: One information elements in the Flags field, the LSB bit (Type), is used to indicate
the type of the LMM operation as follows.Set-te-aH-ZEROes:

MSB LSB
8 7 6 5 4 3 2 1
Reserved (0) | Type
ReservecHB)

Figure 9.12-2 — Flagsformat in LMM PDU

Type: Bit 1 isset to 1 if it is the proactive operation, or set to O if it is the on-demand
operation.
TLV offset: Set to 12

TXFCf: 4-octet integer values with samples of the frame counters, as specified in
clause 9.12.1.

Reserved: Reserved fields are set to all ZEROes
End TLV: An all-ZEROes octet value.

913 LMRPDU

Update clause 9.13 as below:

9.13

LMR PDU

LMR PDU is used to support single-ended proactive and on-demand ETH-LM reply, as described
in clause 8.1.2.
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7.4) 9.24, 1SL. PDU
Add new clause 9.24 as below:

924 1SL PDU
1SL isused to support dual-ended proactive and on-demand ETH-SLM, as described in clause 8.4.2

9.24.1 1SL information e ements
Information elements carried in 1SL include:

. Source MEP ID: Source MEP ID is a 2-octet field where the last 13 least significant bits are
used to identify the MEP transmitting the 1SL frame. MEP ID is unique within the MEG
. Test ID: Test ID is a4-octet field set by the transmitting MEP and used to identify when

multiple tests run simultaneously towards different MEPs including concurrent on-demand
and proactive tests

. TXTCf: TXTCf is a 4-octet field which carries the number of 1SL frame transmitted by the
MEP towards its peer MEPs

9.24.2 1SL PDU format
1SL PDU format used by a MEP to transmit 1SL information is shown in Figure 9.24-1.

1 2 3 4
8765 4i3i2/1.87 6 5:4/3 2 187 6543218 7654321
1 MEL Version (0) | OpCode (1SL =53) Flags (0) TLV Offset (16)
5 Source MEP ID Reserved
9 Test ID
13 TXFCf
17 Reserved
21 | [Optional TLVs start here, otherwise End TLV]
25
last End TLV (0)

Figure9.24-1 -1SL PDU format

Thefields of the 1SL PDU format are as follows;

. MEG Level: refer to clause 9.1

. Version: refer to clause 9.1, valueisaways0

. OpCode: Value for thisPDU typeis 1SL (53)

. Flags: Set to all-ZEROes

. TLV Offset: Set to 16

. Reserved: Reserved fields are set to all ZEROes

. Source MEP ID: A 2-octet field used to identify the MEP transmitting the 1SL frame, as
specified in clause 9.24.1

. Test ID: A 4-octet field used to identify an unique test among MEPs, as specified in
clause 9.24.1

. TXFCf: A 4-octet integer value representing the number of 1SL frames transmitted., as
specified in clause 9.24.1

. Optional TLV: A DataTLV (Figure 9.3-3) may beincluded in any 1SL transmitted. For the

purpose of ETH-SLM, the value part of Data TLV is unspecified
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. End TLV: An al-ZEROes octet value

8) Clause 10, OAM frame addr esses

81 1023 SLR
Add following information to Table 10-1 in clause 10.23:

OAM Type DAsfor frameswith OAM PDU
1SL Unicast DA or Multicast class 1 DA

8.2 New clause 10.24, 1SL
Add new clause 10.24 as follows;

1024 1SL

1SL frames are generated with unicast DAs. 1SL frames may be generated with Multicast class 1
DA if multipoint measurements are desired.
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