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Title: Proposal of additional MPLS-TP OAM requirements
Abstract: This paper proposes four additional MPLS-TP OAM requirements that are not described in related IETF OAM requirement internet-drafts [1]. These additional requirements are OAM test message insertions from maintenance intermediat point (MIP), status verification of protection path, flexible packet size setting in test function, and bandwidth throughput verification.
1. Introduction

 We think that the definitions of maintenance points is the most essential factor for fault location and preventive maintenance. However, OAM requirements are also important. 

This paper proposes four additional requirements and explains why they are required. 

2. Discussion

2.1 Test function from MIP (OAM test messages insertion from MIP point)

Currently, the maintenance intermediate point (MIP) function is limited to response, that is, an MIP can generate OAM packets only in response to OAM packets that are sent on the NE it belongs to [2].
However, a MIP usually has following two merits, compared with MEP. Therefore, if there is no technological barrier, enabling an MIP to generate OAM packets for testing should be reconsidered. In MPLS-TP, which is a connection oriented packet switch (CO-PS) technology, MIP is easily identified. In contrast, in an Ethernet, which is a connectionless packet switch technology, MIP is not always easily identified.

・An edge node has many Label Switch Path(LSP) or Psuedwire(PW) MEPs and are heavily loaded by various OAM functions. Therefore, intermediate points are often appropriate to insert OAM test messages. For an in-service test, the test function from the MIP reduces the burden of edge NE processes

・A more efficient test will be possible, enabling operators to conduct an OAM test between two intended LSP or PW MIPs. 

2.2 Status verification function of protection path
　The verification of the protection path is a basic characteristic in SDH or OTN transport networks. One of the methods for this verification is to use the test function from a MIP, as described in section 2.1. This function should be performed both proactively and on demand.
2.3 Flexible packet size setting in test function
When an on-demand test function, such as a connectivity verification, diagnostic test, packet loss measurement, or packet delay measurement is conducted, the OAM PDU size of that test function should be flexibly set by operators. Long and short packets sometimes show different performances or test results due to the processing time. At least, max/min/specific middle size setting flexibility is required. Complete flexibility is highly desirable. 

2.4 Bandwidth throughput verification test function

 When a bandwidth guaranteed service is provided, it is desirable to make sure of the bandwidth throughput in advance. A basic feature of current transport networks is to offer connections with fixed bandwidth. On the other hand, this basic feature can be broken more easily in packet transfer networks than in circuit networks. From this perspective, if MPLS-TP takes over that transport profile, throughput verification test function is more valid as an OAM function.　

3.  Proposal

　　This paper proposes the following for additional requirements

1） Test function from MIP (OAM test messages insertion from MIP point)

→ITU-T MPLS-TP OAM Recommendation, IETF OAM framework [2], IETF OAM Requirement [1]

2） Status verification function of protection path

→ITU-T G.8131&8132, IETF Survivability I-D, IETF linear protection & ring protection I-D

3） Flexible packet size setting in test function

→ITU-T MPLS-TP OAM Recommendation, IETF OAM Requirement [1]

4） Bandwidth throughput verification test function

→ITU-T MPLS-TP OAM Recommendation, IETF OAM Requirement [1]
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