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Title: Proposal of modification of MPLS-TP OAM requirements
Abstract: We propose several modifications and additions to the OAM requirements document. These items have to be considered particularly when the IETF draft[1] is discussed and the ITU-T recommendation of MPLS-TP OAM requirements is made.
1. Introduction 
　ITU-T is supposed to develop the MPLS-TP OAM recommendation based mainly on existing IETF OAM requirements internet draft (I-D) and OAM framework I-D. We reviewed the IETF I-D[1] and found that several parts need to be improved. We recommend the points that need to be clarified for better understanding. 

2. Discussions
2.1 Table of characteristics of each OAM functional requirement

Table 1 lists a series of characteristics based on current OAM requirements I-D [1]. In the previous version of the I-D, there is a table similar to Table 1. It is very useful for readers to understand these characteristics. Therefore, we propose to add this table in a future version of IETF OAM requirements I-D. We also propose to add Table 1 at least to ITU-T Recommendation of OAM requirements.  

Table 1 Characteristics of each OAM functional requirement
	　
	　
	Function
	Pro-actively
	On-demand
	Remarks

	　
	　
	　
	MEP-MEP
	MEP-MIP
	MEP-MEP
	MEP-MIP
	　

	　
	　
	　
	PW
	LSP
	SEC
	PW
	LSP
	SEC
	PW
	LSP
	SEC
	PW
	LSP
	SEC
	　

	1
	Continuity Checks
	Must
	*
	*
	*
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	2
	Connectivity Verifications
	Must 
	*
	*
	*
	　
	　
	　
	*
	*
	*
	*
	*
	　
	　

	3
	Diagnostic Tests
	Must
	　
	　
	　
	　
	　
	　
	*
	*
	*
	*
	*
	　
	Loop Back
Thoroughput 
(Bit errors)

	4
	Route Tracing
	Must
	　
	　
	　
	　
	　
	　
	*
	*
	*
	*
	*
	　
	　

	5
	Lock Instruct
	Must
	　
	　
	　
	　
	　
	　
	*
	*
	*
	　
	　
	　
	　

	6
	Lock Reporting
	Must
	　
	　
	　
	*
	*
	　
	　
	　
	　
	　
	　
	　
	　

	7
	Alarm Reporting
	Must
	　
	　
	　
	*
	*
	　
	　
	　
	　
	　
	　
	　
	　

	8
	Remote Defect Indication
	Must
	*
	*
	*
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	9
	Client Failure Indication
	Must
	*
	*
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	10
	Packet Loss Measurement
	Must
	May
	May
	May
	　
	　
	　
	May
	May
	May
	　
	　
	　
	　

	11
	Packet Delay Measurement
	Must
	May
	May
	May
	　
	　
	　
	*
	*
	*
	　
	　
	　
	　

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	* should


2.2 Clarification of service status in each functional item

 The current OAM functional requirements document does not clarify whether each function can be provided  in-service or out-of-service. We propose to clarify this condition, that is in each item of the functional requirements in the IETF MPLS-TP OAM requirement I-D [1].
2.3 Categorization of each functional requirement in terms of characteristics

 ITU-T Y.1731 Recommendation [2] classifies OAM functions into to parts. One is fault management, which allows detection, verification, localization and notification of different defect conditions, and the other is performance monitoring, which allows measurement of different performance parameters. 

For SDH or OTN, performance monitoring is logged in a specific period in in-service status, ex) 15 minutes/8 hours/1 day. However, there is no explicit category in current MPLS-TP requirements. Moreover, there are some test functions other than diagnostic test tools, and their categorization is ambiguous. We propose a reclassification of OAM functions in IETF MPLS-TP OAM requirement I-D [1]. The following is our proposed classification.
[Fault Management] detection, verification, localization and notification of different defect conditions
- Proactive Continuity Checks

- Proactive Connectivity Verifications
- Proactive Lock Reporting

- Proactive Alarm Reporting

- Proactive Remote Defect Indication

- Proactive Client Failure Indication
(- Packet Loss Measurement)

(- Packet Delay Measurement)

[Performance monitoring] measurement of different performance parameters which is not used for fault management, but just for information
- Proactive Continuity Checks


- Proactive Connectivity Verifications
- Packet Loss Measurement

- Packet Delay Measurement
[Diagnostic test]

-On-demand Connectivity Verifications

-On-demand Diagnostic Tests

-On-demand Route Tracing

-On-demand Lock Instruct
-On-demand Packet Loss Measurement

-On-demand Packet Delay Measurement
2.4 Clarification of loopback function role
 In ITU-T Y.1731 Recommendation, loopback has several functions such as connectivity verification, verifying bandwidth throughput, and detecting bit errors. On the other hand, in sections 2.2.3 and 2.2.4 in [1], connectivity verification seems to be separated from the loopback. Moreover, diagnostic tests include loopback and estimation bandwidth. The current category is ambiguous in [1]; therefore, ITU-T and IETF need to clarify the definition of the loopback function.
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Figure 1: Difference in classification concerning loopback between Y.1731 and IETF OAM requirements I-D[1]
2.5 Improving text for connectivity verification
 The current MPLS-TP OAM requirements document [1] specifies connectivity verification and connection verifications. Connectivity verification (CV) includes a unique identification so CV can detect mis-connection at an intermediate point or end point that does not receive the intended CV message. This requirement of checking route integrity should be clearly described in section 2.2.3 of [1] and the OAM recommendation. It will also be helpful to differentiate the characteristic of CV from continuity check. The proposed text in section 2.2.3 of [1] is as follows.

“The MPLS-TP OAM toolset must provide a function to enable an end point of a PW, LSP, or Section to determine whether or not the continuity and route between two end points or between an intermediate point and end point are correct. (i.e. that a packet sent on that PW, LSP or section, reaches the expected end point or intermediate point through all the expected nodes and maintenance points.) Unlike the CC, CV function can find at which intermediate or end point the misconnection occurs.”
3.  Proposal

  Following the discussion in section 2, the items below are proposed regarding the IETF OAM requirements I-D [1] and ITU-T MPLS-TP OAM recommendation:

1) Adding a table of characteristics of each OAM functional requirement

2) Clarification of service status in each functional item
3) Categorizing each OAM functional requirement in terms of characteristics
4) Clarification of the role of loopback function
5) Improving the text for connectivity verification
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