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Mr. Jeffree, 

Mr. Morton,

Mr. Helvoort,

Mr. Abbas:
The Accurate Frame Loss ad hoc committee of the Metro Ethernet Forum was established to review a problem for reconciling customers’ and providers’ measurements of frame loss in a point-to-point Metro Ethernet service.  We believe that IEEE & ITU-T should be made aware of the issue and can help solve this problem, to the benefit of the users of 802.1Q and 802.1ad bridges and users of Y.1731 OAM employed by the customers and providers of Metro Ethernet services.  The particular problem is described more fully in the attached MEF contributions, but can be summarized using the following scenario: 

1. IEEE 802.1Q bridges are the customer equipment employed at each end of a point-to-point Metro Ethernet service supplied by a provider network consisting of IEEE 802.1ad provider bridges.

2. In each direction (near-end and far-end), the customer wishes to measure frame loss using synthetic and/or bare traffic frame loss.  The customer will use either LMM/LMR and/or CCM frame loss measurements standardized in Y.1731 and the ETH-LM function from G.8021.

3. In each direction (near-end and far-end), the service provider will also measure frame loss using synthetic and/or bare traffic frame loss.  The service provider will use either LMM/LMR and/or CCM frame loss measurements standardized in Y.1731 and the ETH-LM function from G.8021.

4. The customer and provider need to reconcile those counts, in order to verify that the Service Level Agreement (SLA) has been met.  This frame loss measurement can also be used to perform frame loss fault isolation.

5. Frames that are counted at the Up/Down VLAN MEP (slide 6 & 7 – Queues A, B, E & F) are subject to the queue for potential discard due to various reasons defined in IEEE 802.1Q Queue Management 8.6.7. These frames, which are lost in the queues within the UNI-C or UNI-N, are counted by the Customer [internal MEP counter] but not by the Provider’s MEP using Y.1731/G.8021.

At present, the IEEE 802.1 Bridge Port Stack specifies that the queue resides below the “Down VID MEP”.  Within the MEP, the Internal MEP counter counts all VID ETH_CI_D/P/DE frames within the ETH Diagnostic Flow Termination Function.  These same “counted” frames are then subject to discard according to the rules in the 8.6.7 Queue Management IEEE 801.Q.

This local loss manifests itself as a difference in the frame counts between the MEPs on the Subscriber MA, and the Subscriber MEP on an 802.1Q bridge and the Service Provider MEP on an 802.1ad bridge.  The loss in the former case is detected through the use of the ETH-LM function.  However, the loss cannot be isolated without involving the Service Provider and a period of an understood measurement period.  By providing visibility of local loss, it can be isolated by the Subscriber prior to involving the Service Provider.

The ad hoc group has reviewed a number of possible solutions but is unable to agree on the best course of action.  The solutions can be summarized by the following: 

1. Down VID MEP internal counter adjustment: The transmit counters should exclude frames lost in the EVC ingress UNI-C between the Down VID MEP and the media from the count of frames sent (Queue A & F).  On the other hand, an Up VID MEP should exclude frames lost between the Up VID MEP and the EVC egress UNI-N media from the count of frames sent (Queue B & E). The internal counter could use the IEEE 802.1Q 12.6.1.1.3 Frame Discard counters to adjust its internal transmit count.  This would become impossible in all cases as the IEEE 802.1Q 12.6.1.1.2 (b) states that the Frame Discard counter per VLAN ID is optional. Without the per VIDs Frame Discard counters, there would be no way to adjust the correct Down or Up VID MEP internal counter. 

2. Locate another VLAN MEP below the queue.  

a. While it is understood the precautionary reasoning for placing the VLAN MEP above the queue, such that the SOAM frames that pass through the 802.1 stack are prevented from flooding the EVC capacity, the VLAN MEP’s location with respect to the queue permits the counted frames to be subject to discard.

b. However, by placing an additional MEP below the queue it is unclear how the counters above and below the queues would be coordinated.
3. Implement the appropriate counters in the UNI-C and UNI-N to count any frames lost on transmission or reception between the MEP and the media. The IEEE 802.1Q 12.6.1.1.3 Frame Discard counter is one such counter. Some of these counters may already be defined and others may need to be added.  These Counters should be defined as part of the Bridging (802.1), MAC (802.3 et.al.), and PHY standards where the losses can occur.  Implementation of these counters identifies loss, and where it is located, but they do not correct the ETH-LM counters. Nor would these counters be synchronized with the MEP counters used in ETH-LM. 
These possible solutions are not ideal and a consideration of new counters may be the only logical course of action. 
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Michael Chen (Nortel)
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Tim Pearson (Sprint)

Cherng Yea (Tata Comm)

Andrew Mayer (Telcordia)
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Vincent Alesi (Verizon)
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Overview

		The MEF Technical Committee’s Accurate Frame Loss Ad-hoc Group has been investigating the accuracy of frame loss measurements per the contribution motion found in 25064_003.





		This problem can be summarized by the following: 

		The TxFCI counted frames are subject to queues from the VLAN MEP (Slides 5 & 6, Queue’s A & F) 

		Inaccuracies are not identified for enterprise customers or SP using Y.1731 measurements through a OOF and accurate detection, SLA validation and localization of frame loss is problematic.

		The TxFCI counted frame, which are subject to loss, will result from either bare traffic or synthetic SOAM frame loss measurements.

		Frames lost in the Provider’s output queues are not counted by the Provider, but are counted by the Customer. (Slide 7, Queue’s B & E)





		Other important issues discovered but not taken-up by this Ad-hoc (see appendix):

		The frames lost between the Provider and Customer across each UNI are counted by the Customer ME but not by the Provider ME (Slide 11)

		The TxFCl counts all frames with Priority equal to MI_CCM_Pri & MI_LMM_Pri (this would include Discard Eligible [Yellow] frames)

		Y.1731 suggests that only the “In-profile” are counted and we note that the TxFCI count by Priority.  The MEF defines “In-profile” as Green Frames and say that these are the only frames counted.  This discrepancy is being taken up by the MEF SOAM PM group. (Slide 12)



		The MEF would like guidance and assistance from the ITU-T and the IEEE 802.1 committees for these issues. 
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Frame loss using Y.1731 CCM or LMM/LMR

		Provider measures frame loss.

		Customer measures frame loss.

		Both share in making accurate frame loss measurements.
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802.1Q “baggy pants” diagram

		IEEE Std. 802.1ag-2007

		Figure 22-8 shows the position of the MEPs that can count frames very accurately using the Loss Measurement facility of ITU-T Y.1731.

		Figure 22-8 also shows where an 802.1Q Bridge counts frames loose due to queue overflow.
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Frame loss in Customer’s queues

		Frames lost in the Customer’s output queues are counted by the Customer but not by the Provider – Queues A & F

		These losses can be due to inappropriate Customer-caused congestion due to fan-in to the Provider-facing ports

		 These losses cannot be separated from the other errors.
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Frame loss in Provider’s queues

		Frames lost in the Provider’s output queues are not counted by the Provider, but are counted by the Customer Queues B & E

		Loss in Provider output queues can be due to inappropriate Customer-caused congestion (in a multipoint service).

		They can also be lost due to various Provider errors, e.g., inappropriate traffic shaping or lack thereof.
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Possible Solutions

The Ad-hoc group has reviewed a number of possible solutions but is unable to agree on the best course of action.   The possible solutions only address the issue from the contribution motion found in 25064_003.  The solutions can be summarized by the following: 



1.	Down VID MEP internal counter adjustment: The transmit counters should exclude frames lost in the EVC ingress UNI-C between the Down VID MEP and the media from the count of frames sent (Queue A & F).  On the other hand, an Up VID MEP should exclude frames lost between the Up VID MEP and the EVC egress UNI-N media from the count of frames sent (Queue B & E). The internal counter could use the IEEE 802.1Q 12.6.1.1.3 Frame Discard counters to adjust its internal transmit count. 

a.  This solution would become impossible in all cases as the IEEE 802.1Q 12.6.1.1.2 (b) states that the Frame Discard counter per VLAN ID is optional. 

b.  Without the per VIDs Frame Discard counters, there would be no way to adjust the correct Down or Up VID MEP internal counter. 



2.	Locate another VLAN MEP below the Queue.  

a.  It is understood the precautionary need to place MEP above the queue such that the SOAM frames pass are prevented from flooding the EVC capacity.

b.  However, by placing an additional MEP below the queue it is unclear how the counters above and below the queues would be coordinated.



3.	Implement the appropriate counters in the UNI-C and UNI-N to count any frames lost on transmission or reception between the MEP and the media. The IEEE 802.1Q 12.6.1.1.3 Frame Discard counter is one such counter. Some of these counters may already be defined and others may need to be added.  These Counters should be defined as part of the Bridging (802.1), MAC (802.3 et.al.), and PHY standards where the losses can occur.  Implementation of these counters identifies loss, and where it is located, but they do not correct the ETH-LM counters. Nor would these counters be synchronized with the MEP counters used in ETH-LM. 



Note: These possible solutions are not ideal and a consideration of new counters may be the only logical course of action. 
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Accurate Frame Loss Ad-hoc Recommendation

Document issues discovered.

Provide a list of possible solutions to the IEEE & ITU-T.

Send Liaison letter to IEEE and ITU-T and request their help in resolving these issues. 
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Appendix

		Additional Issues Discovered
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Frame loss across the UNI

		The frames lost between the Provider and Customer across each UNI are counted by the Customer ME but not by the Provider ME

		A UNI ME can be used to measure loss across the media through cooperation of the Customer and Provider

		Their counts should agree on these losses 

		These measurements are not synchronized with either although a synchronization problem still exists.
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Counting Discrepancies – This taken up by MEF SOAM PM

		The TxFCl counts all frames with Priority equal to MI_CCM_Pri & MI_LMM_Pri (this would include Discard Eligible [Yellow] frames)

		   {G.8021 12/2007  8.1.7.2} CCM Counter Part:



The CCM Generation process forwards data frames and counts all frames with Priority equal to MI_CCM_Pri it forwards (TxFCl). The D, P and DE signal are forwarded unchanged as indicated by the dotted lines in Figure 8-18.

		    {G.8021 12/2007  8.1.9.3} LMx Counter Part: 



This part receives ETH_CI and forwards it. It counts the number of ETH_CI traffic units received with ETH_CI_P signal equal to MI_LMM_Pri.  Figure 8-36/G.8021/Y.1341 – LMx Generation Behavior shows counter increments by priority MI_LMM_Pri 

		Y.1731 suggests that only the “In-profile” frames are counted and we note that the TxFCI count by Priority in G.8021.  The MEF defines “In-profile” as Green Frames and say that these are the only frames counted.  This discrepancy is being taken up by the MEF SOAM PM group. 

		   {Y.1731 02/2008 8.1} calls for in-profile frames to be counted (MEF defines in-profile as Green Frames):



TxFCl: counter for in-profile data frames transmitted towards the peer MEP.
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Motion

		Send a Liaison letter to the IEEE 802.1 Higher Layer Working Group & ITU-T SG12/Q17, SG13/Q5 and SG15/Q9 with the attached {26050_001_Accurate Frame Loss Adhoc Findings Recommendations_Pearson.ppt} presentation.  This letter will request their help in resolving these issues. 





		Motion: Tim Pearson

		Second: John Messenger

		Voting: 

		Yes - 37

		No - 0

		Abstain - 0
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Thank You

Contributions can be downloaded from



http://www.metroethernetforum.net/apps/org/workgroup/technical/documents.php?folder_id=375#folder_375
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