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Introduction
This document is the draft Amendment 1 of G.8013/Y.1731 (for consent) that contains the proactive LMM/LMR (so called LMv1). The background is described in TD626/3 (G.8013/Y.1731 – Current Status) and TD559/3 (Q10/15 Interim Meeting Report, Chicago (June 2011)).
Draft Amendment 1 to
Recommendation ITU-T G.8013/Y.1731 (2011) (for Consent)
OAM functions and mechanisms for Ethernet based networks
Amendment 1

Summary
Amendment 1 to Recommendation G.8013/Y.1731 provides: 
· The proactive LMM/LMR
· 1SL (One way synthetic loss measurement)

· Some updates on PM and CSF related description for clarification,

· Update reference and abbreviation.


Draft Amendment 1 to Recommendation ITU-T G.8013/Y.1731 (2011) (for Consent)
OAM functions and mechanisms for Ethernet based networks
Amendment
1)
Clause 2, References

Replace the following references:
[IEEE 802.1ag]
IEEE 802.1ag-2007, IEEE Standard for Local and Metropolitan area Networks: Virtual Bridged Local Area Networks Amendment 5: Connectivity Fault Management.
[IEEE 802.1Q]
IEEE 802.1Q-2005, IEEE Standard for Local and Metropolitan area Networks: Virtual Bridged Local Area Networks.
by

[IEEE 802.1Q]
IEEE 802.1Q-2011, IEEE Standard for Local and Metropolitan area Networks: Virtual Bridged Local Area Networks.
(Consequently, the text as described by [IEEE 802.1ag] will be [IEEE802.1Q])
2)
Clause 4, 

Add Following Abbreviations as below:
1SL
One-way synthetic loss measurement
3)
Clause 7.21, 7.12
Ethernet Client Signal Fail (ETH-CSF)
3a)
7.12
Ethernet Client Signal Fail (ETH-CSF) 
Update the first paragraph 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 ingress client port detecting the failure or defect event, to the Ethernet peer MEP. 
3b)
7.12.1 
CSF Transmission 
Update the first four paragraphs as below: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 port.
Transmission of packets with CSF information can be enabled or disabled on a MEP.

Upon receiving an Ethernet CSF notification from the ingress client port 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 is Ethernet client and application specific.
<…>
3c)
7.12.2 
CSF Reception 
Update first two paragraphs as below:
An Ethernet  MEP detects an Ethernet remote CSF condition when an ETH-CSF PDU with no C-DCI information is received.
The clearance of the Ethernet remote CSF condition by the Ethernet client is detected when:

<…>
4)
Clause 8.1, Frame Loss Measurement (ETH-LM)
4a)
8.1
Frame Loss Measurement (ETH-LM)
Update clause 8.1 as below:
Update the Note 1 as

NOTE 1 – For on-demand ETH-LM, both counters do not need to count on-demand OAM frames for ETH-LB, ETH-LT, ETH-LM, ETH-DM, ETH-SLM, and ETH-Test. Instead, OAM frames for any proactive functions such as ETH-CC ETH-APS, and ETH-CSF need to be counted. For proactive ETH-LM, the counters do not need to count on-demand OAM frames for ETH-LB, ETH-LT, ETH-LM, ETH-DM, ETH-SLM, and ETH-Test and OAM frames for any proactive functions besides ETH-APS and ETH-CSF. However, proactive OAM frames for ETH-APS and ETH-CSF need to be counted.
Update the paragraph after NOTE 5 as below:
Specific configuration information required by a MEP to support ETH-LM is the following:

· MEG Level – MEG Level at which the MEP exists
· Unicast MAC address of remote MEP to which ETH-LM is intended. Multicast MAC address is also allowed to use for multipoint-to-multipoint ETH connectivity.
· 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. This is primarily a concern for frame loss measurements at lower priority levels. Refer to Appendix III.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 ineligible. This information is not necessarily configured.
4b)
8.1.1.2
CCM with Dual-ended ETH-LM Frame Reception
Update the last paragraph in this clause 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.
4c)
8.1.2
Single-ended ETH-LM
Update clause 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 loss measurements. 

The PDU used for single-ended ETH-LM request is LMM, as described in sub-clause 9.12. The PDU used for single-ended ETH-LM reply is LMR, as described in sub-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 ETH-LM. The distinction of proactive LMM/LMR frames from on-demand LMM/LMR frames is by the value of a flag field in the LMM/LMR frames.
8.1.2.1
LMM Transmission

When configured for Single-ended loss measurement, a MEP periodically transmits LMM frames with the following information element:

· TxFCf: Value of the local counter TxFCl at the time of LMM frame transmission, 

5)
Clause 8.2, Frame Delay Measurement (ETH-DM)
5a)
8.2.1.2
1DM Reception
Update the 1st paragraph in 8.2.1.2 as
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 MEP’s MAC address or Multicast MAC address is considered to be a valid 1DM frame. These values serve as input to the one-way frame delay variation measurement:

5b)
8.2.2.2
DMM Reception and DMR Transmission
Update the 1st paragraph in 8.2.2.2 as:
Whenever a valid DMM frame is received by a MEP, a DMR frame is generated and transmitted to the requesting MEP.  A DMM frame with a valid MEG Level and a destination MAC address equal to the receiving MEP’s MAC address or Multicast MAC address is considered to be a valid 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)
6a)
 8.4.1.2
SLM Reception and SLR Transmission
Update the first paragraph in 8.4.1.2 as:
Whenever a valid SLM frame is received by a MEP, an SLR frame is generated and transmitted to the requesting MEP. An SLM frame with a valid MEG Level and a destination MAC address equal to the receiving MEP’s MAC address or Multicast MAC address is considered to be a valid SLM frame. Every field in the SLM frame is copied to the SLR frame with the following exceptions:
6b)
 8.4.1.3
SLR Reception
Update the first paragraph in 8.4.1.3 as
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) from its peer MEP(s). In on-demand mode, SLR frames received more than 5s after the command that terminates SL measurement must be discarded, as specified in [ITU-T G.8021].
6c) 
8.4.2
Dual-ended ETH-SLM

Add Following text to clause 8.4.2 as below
8.4.2 Dual-ended ETH-SLM

Dual-ended ETH-SLM is used for on-demand OAM. It carries out loss measurements applicable to both point-to-point ETH connection or multipoint ETH connectivity. It allows a MEP 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 loss measurements.
The selection of on-demand or proactive is performed by the management function that initiates the test; however this is local 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 all its peer MEPs (e.g. any-to-any measurements) 
The PDU used for dual-ended ETH-SLM information is 1SL, as described in sub-clause 9.24. Frames which carry the 1SL PDU are called 1SL frames.
8.4.2.1 1SL Transmission 
When configured for dual-ended operation, a MEP periodically transmits 1SL frames with the following information elements:

· Test ID: Value containing a number configured by the MEP and then used to run multiple tests simultaneously.
· Source  MEP ID: MEP’s own identity in the MEG  [Note: Are both Source MEP ID and Test ID required for 1SL case?]
· TxFCf: Value of the local counter TxFCl 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.
8.4.2.2 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 MAC address is considered to be a valid 1SL frame. 
Whenever a valid 1SL frame is received by a MEP, the MEP with a given TxFCf value 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 RxFCl at the end of the measurement period. These values are represented as TxFCf[tc] and RxFCl[tc], where tc 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 RxFCl[tp], where tp is the start time of the measurement period


Frame lossnear-end = | TxFCf[tc] - TxFCf[tp] | – | RxFCl[tc] – RxFCl[tp] |
7)
Clause 9  OAM  PDU 
7a)
Clause 9.1 
Common OAM Information Elements
Update “Table 9-1 as follows
	OpCode Value
	OAM PDU Type
	OpCode Relevance for MEPs/MIPs

	53
	1SL
	MEPs

	32,34,36,38,44, 56-63
	Reserved (Note 2)

	Note 1 - Reserved for definition by IEEE 802.1

Note 2 - Reserved for future standardization by ITU-T


7b)
Clause 9.12, LMM PDU
Update clause 9.12 and 9.12.2 as below:

9.12
LMM PDU

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

9.12.2
LMM PDU Format

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

The fields of the LMM PDU format are as follows:

· MEG Level: refer to sub-clause 9.1
· Version: refer to sub-clause 9.1, value for the LMM PDU on this version is set to 1
· OpCode: Value for this PDU type is 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:
	MSB
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Figure 9.12-2 – Flags format in LMM PDU

Type: Bit 1 is set to 1 if it is the proactive operation, or set to 0 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 sub-clause 9.12.1.

· Reserved: Reserved fields are set to all ZEROes 
· End TLV: An all-ZEROes octet value.
7c)
Clause 9.13, LMR PDU
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 sub-clause 8.1.2. 



	
	
	

	
	
	

	
	

	



7d)
9.24
1SL PDU
Add Following text clause 9.24 as below
9.24
1SL PDU

1SL is used to support dual-ended ETH-SLM, as described in sub-clause 8.4.2

9.24.1 1SL Information Elements

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 a 4-octet field set by the transmitting MEP and used to identifywhen multiple tests run simultaneously from different MEPs
· TxTCf: TxTCf is a 4-octet field which carrries the sequence number of last 1SL frame transmitted by the MEP towards remote 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
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Figure 9.24- 1 1SL PDU format
The fields of the 1SL PDU format are as follows:

· MEG Level: refer to sub-clause 9.1

· Version: refer to sub-clause 9.1, value is always 0

· OpCode: Value for this PDU type is 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 sub-clause 9.24.1
· Test ID: A 4-octet field used to identify an unique test among MEPs, as specified in sub-clause 9.24.1
· TxSeqf: A 4-octet integer value representing sequence numbers, as specified in sub-clause 9.24.1

· Optional TLV: A Data TLV (Figure 9.3-3) may be included in any 1SL transmitted.  For the purpose of ETH-SLM, the value part of Data TLV is unspecified

· End TLV: An all-ZEROes octet value

8)
Clause 10  OAM frame addresses 

8a)
10
OAM frame addresses

Update “Table 10-1 as follows
	OAM Type 
	DAs for frames with OAM PDU

	1SL
	Unicast DA or Multicast class 1 DA


8b)
10.24
1SL
Add 10.24 as follows:
10.24
1SL

1SL frames are generated with Unicast DAs. 1SL frames may be generated with Multicast class 1 DA if multipoint measurements are desired.
___________________
	Contact:
	Yuji Tochio
Fujitsu
Japan
	Tel: +81-44-754-8829
Fax: +81-44-754-2741
Email: tochio@jp.fujitsu.com 

	Attention: This is not a publication made available to the public, but an internal ITU-T Document intended only for use by the Member States of ITU, by ITU-T Sector Members and Associates, and their respective staff and collaborators in their ITU related work. It shall not be made available to, and used by, any other persons or entities without the prior written consent of ITU-T.



