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1. Introduction
The PMIPv6 binding deregistration procedure is initiated by the MAG to tear down an existing PMIPv6 session with the LMA for an UE. One existing PMIPv6 session is a PDN Connection between MAG and LMA in TS29.275.
2. Reason for Change
When there are multiple-PDN connections between MAG and LMA, if MAG Initiate Detach procedures, the MAG shall follow the MAG procedure for the PMIPv6 Binding De-Registration repeated per PDN connection. It will produce a lot of PMIPv6 signalings between MAG and LMA when there are a lot of PDN connections.

3. Conclusions

A specific mechanism to reduce the unnecessary signalings between MAG and LMA in Detach procedures of Mobility Management procedures for PMIPv6 is introduced.
The key differences between the Detach PBU/PBA and Binding De-Registration PBU/PBA are as follows:

a. IPv6 HNP and/or IPv4 HoA are set to all_zero.
b. Service Selection Mobility Option is set to “*”.

c. The MAG and the LMA only need to communicate one PBU/PBA for the UE.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.275 v1.0.0.
* * * First Change * * * *

4.X
Proxy Mobile IPv6 Detach procedure

Editor’s note: This subclause will contain the MAG and LMA procedures for Detach procedure.
4.X.1 
General
The PMIPv6 detach procedure is initiated by the node acting as a MAG with the node acting as an LMA for an UE that detaches from the EPC. The procedure starts with the MAG sending a PBU to the LMA to deregister with the LMA all bindings for the UE. The LMA confirms deregistration of all bindings of the UE by sending a PBA to the MAG. Deregistration of all bindings of the UE achieves the following:

· IPv6 Home Network Prefix(es) deallocation: The LMA returns the IPv6 Home Network Prefix(es) assigned to the UE to the pool of free IPv6 Home Network Prefixes.

· IPv4 Home Address(es) deallocation: The LMA returns the IPv4 Home Address(es) assigned to the UE to the pool of free IPv4 Home Network Addresses.

· Forward and Reverse GRE Key(s) de-assignment: The MAG and LMA will return, respectively, the forward and reverse GRE keys to their respective pool of free GRE keys.
· GRE Tunnel(s) Tear-down: The GRE tunnel(s) between the MAG and LMA is(are) deleted.
· BCE(s) Deletion: The LMA deletes the BCE(s) for the UE.
4.x.1.1
Proxy Binding Update 
The fields of a PBU message for the PMIPv6 Detach procedure are depicted in Table 4.X.1.1-1.
The Mobility Options in a PBU message for the PMIPv6 Detach procedure are depicted in Table 4.X.1.1-2.

Table 4.X.1.1-1: Fields of a PBU message for the PMIPv6 Detach procedure
	Information element
	IE Description
	Reference

	Sequence Number
	Set to a locally (i.e. per MAG) monotonically increasing value.
	draft-ietf-netlmm-proxymip6 [4]

	Lifetime
	Set to "0" to request deletion of the BCE(s).
	RFC 3775 [8]

	Acknowledge (A)
	Set to "1" to request an acknowledgement message.
	RFC 3775 [8]

	Proxy Registration Flag (P)
	Set to "1" to indicate that the Binding Update message is a proxy registration. 
	draft-ietf-netlmm-proxymip6 [4]

	Key Management Mobility Capability (K)
	Set to “0” and shall be ignored by the receiver.
	RFC 3775 [8]


Table 4.X.1.1-2: Mobility Options in a PBU message for the PMIPv6 Detach procedure
	Information element
	Cat.
	IE Description
	Reference

	Mobile Node Identifier option
	M
	Set to the NAI identifier of the UE as specified in 3GPP TS 23.003 [12].
	3GPP TS 23.003 [12]

	IPv6 Home Network Prefix option
	C
	Set to the value "0::/0". At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the PBU.
	draft-ietf-netlmm-proxymip6 [4]

	Handoff Indicator option
	M
	Set to the value "4" to indicate Handoff state unknown.
	draft-ietf-netlmm-proxymip6 [4]

	Access Technology Type option
	M
	Set to the RAT type (e.g., "E-UTRAN") or to a value matching the characteristics of the non-3GPP access the UE is using to attach to the MAG.
	draft-ietf-netlmm-proxymip6 [4]

	Timestamp option
	M
	Set to the current time
	draft-ietf-netlmm-proxymip6 [4]

	IPv4 Home Address option
	C
	Set to the value "0.0.0.0". At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the PBU.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

	Service Selection Mobility Option
	M
	Set to “*”, formatted as defined in 3GPP TS 23.003 [12]
	RFC 5149[11]

	Vendor Specific Option
	O
	Contain Protocol Configuration Options (details FFS).
	IETF RFC 5094 [14]


4.x.1.2
Proxy Binding Acknowledgement
The fields of a PBA message for the PMIPv6 Detach procedure are depicted in Table 4.X.1.2-1. 

The Mobility Options in a PBA message for the Detach procedure are depicted in Table 4.X.1.2-2. 
Table 4.x.1.2-1: Fields of a PBA message for the PMIPv6 Detach procedure
	Information element
	IE Description
	Reference

	Status
	Set to indicate the result.
	RFC 3775 [8]

	Key Management Mobility Capability (K)
	Set to “0” and shall be ignored by the receiver.
	RFC 3775 [8]

	Sequence Number
	Set to a value received in the corresponding PBU.
	draft-ietf-netlmm-proxymip6 [4]

	Lifetime
	Set to "0" to request deletion of the binding(s).
	RFC 3775 [8]

	Proxy Registration Flag (P)
	Set to "1" to indicate that the Binding Update message is a proxy registration. 
	draft-ietf-netlmm-proxymip6 [4]


Table 4.x.1-2: Mobility Options in a PBA message for the PMIPv6 Binding procedure
	Information element
	Cat.
	IE Description
	Reference

	Mobile Node Identifier option
	M
	Set to the NAI identifier of the UE as specified in 3GPP TS 23.003 [12].
	3GPP TS 23.003 [12]

	IPv6 Home Network Prefix option
	C
	If it is present in the corresponding PBU, set to the value "0::/0".
	draft-ietf-netlmm-proxymip6 [4]

	Handoff Indicator option
	M
	Set to the value "4" to indicate Handoff state unknown.
	draft-ietf-netlmm-proxymip6 [4]

	Access Technology Type option
	M
	Set to the RAT type (e.g., "E-UTRAN") or to a value matching the characteristics of the non-3GPP access the UE is using to attach to the MAG.
	draft-ietf-netlmm-proxymip6 [4]

	Timestamp option
	M
	Set to the current time
	draft-ietf-netlmm-proxymip6 [4]

	IPv4 Home Address option
	C
	If it is present in the corresponding PBU, set to the value "0.0.0.0".
	draft-ietf-netlmm-pmip6-ipv4-support [5]

	Vendor Specific Option
	O
	Contain Protocol Configuration Options (details FFS).
	IETF RFC 5094 [14]


4.x.2 
MAG procedures
A MAG initiating the PMIPv6 Detach procedure shall follow the " Mobile Node Detachment and Binding De-Registration" procedure described in the PMIPv6 [4] and IPv4 support for PMIPv6 [5] specifications, while parameters in the PBU are set as specified by the PBU parameters section for this procedure. The MAG should only send one PBU to the LMA for the UE. If there are multiple LMAs for the UE, the MAG should send one PBU for each LMA.
4.x.3 
LMA procedures
On reception of a PBU, the LMA shall initiate the "Binding De-Registration" procedure described in the PMIPv6 [4] and IPv4 support for PMIPv6 [5] specifications, while parameters in the PBA are set as specified by the PBA parameters section for this procedure. The LMA should only send one PBA to the MAG for the UE. The LMA should delete all BCE(es) and remove the routing state created for the UE after MinDelayBeforeBCEDelete.
