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1. Introduction
GTP specifications includes path management procedures that are lacking for PMIPv6, this document proposes equivalent procedures.
2. Reason for Change
GTP specifications include path management procedures used to detect if a peer GTP entity is still alive. These procedures are not defined yet for PMIPv6 and this contribution proposes equivalent procedures.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 29.275 v1.0.0.
* * * First Change * * * *
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6
Path Management procedures
Editor’s note: This clause will describe procedures by which a MAG and a LMA manages the path between themselves. 
6.1 General
The path management procedure is implemented via an exchange of Heartbeat Request and Heartbeat Response messages as defined in IETF Draft draft-devarapalli-netlmm-pmipv6-heartbeat [xx] and can be initiated by a PMIPv6 entity (LMA or MAG) to test the path with a peer PMIPv6 entity. The path management for PMIPv6 is very similar to that of GTP, the main difference is the use of PMIPv6 messages instead of GTP messages.
Editor’s note: The recovery phase after a path failure occurred is FFS. 
6.2 Heartbeat Mechanism
A LMA or MAG may send a one-time Heartbeat Request to a peer MAG or LMA for path failure detection as defined in IETF Draft draft-devarapalli-netlmm-pmipv6-heartbeat [xx]. The Heartbeat Request messages may be sent for each path if at least one PMIPv6 binding uses that path between the LMA and MAG. When and how often a Heartbeat Request message may be sent is implementation specific but a Heartbeat Request shall not be sent more often than every 60 s on each path.

Both LMA and MAG shall send Heartbeat Response message as a response to a received Heartbeat Request, as defined in IETF Draft draft-devarapalli-netlmm-pmipv6-heartbeat [xx].

6.3 Failure detection

Both LMA and MAG shall support the failure detection procedure, as defined in IETF Draft draft-devarapalli-netlmm-pmipv6-heartbeat [xx], that if more than MISSING_HEARTBEATS_ALLOWED number of responses is not received from the peer, it concludes that the peer PMIPv6 node is not reachable.
6.4 Restart detection

Both LMA and MAG shall support the restart detection procedure, as defined in IETF Draft draft-devarapalli-netlmm-pmipv6-heartbeat [xx], that the Restart Counter value received in the Heartbeat Response message is not same as the previously received value, the receiving node assumes that the peer PMIPv6 node had crashed and recovered.
6.5 Heartbeat Message
6.5.1 Heartbeat Request

Table 6.5.1-1 specifies the information elements included in the Heartbeat Request message. 

Table 6.5.1-1: Fields of a Heartbeat message for the Heartbeat request
	Information element
	IE Description
	Reference

	R flag
	Set to 0 for a request message.
	Draft-devarapalli-netlmm-pmipv6-heartbeat[xx]

	Sequence Number
	Set to a locally monotonically increasing value.
	Draft-devarapalli-netlmm-pmipv6-heartbeat [xx]

	Heartbeat Interval
	Set to the value 0 to indicate that no periodic heartbeat messages will be sent.
	Draft-devarapalli-netlmm-pmipv6-heartbeat [xx]


6.5.2 Heartbeat Response

Table 6.5.2-1 and 6.5.2-2 specifies the information elements included in the Heartbeat Response message. 

Table 6.5.2-1: Fields of a Heartbeat message for the Heartbeat request
	Information element
	IE Description
	Reference

	R flag
	Set to 1 for a response message.
	Draft-devarapalli-netlmm-pmipv6-heartbeat [xx]

	Sequence Number
	Set to the value received in the corresponding Heartbeat Request message.
	Draft-devarapalli-netlmm-pmipv6-heartbeat [xx]

	Heartbeat Interval
	Set to zero.
	Draft-devarapalli-netlmm-pmipv6-heartbeat [xx]


Table 6.5.2-2: Mobility Options in a Heartbeat message for the Heartbeat request
	Information element
	IE Description
	Reference

	Restart Counter
	indicates the current Restart Counter value
	Draft-devarapalli-netlmm-pmipv6-heartbeat [xx]


