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1. Reason for Change
In 3GPP TS 23.402, there is a text that "UE/Trusted Non-3GPP Access Network-initiated detach procedure with PMIPv6 is illustrated in Figure 5.4.4.2.1-1. The UE can initiate this procedure, e.g. when the UE is power off. The Trusted Non-3GPP Access Network can initiate this procedure due to administration reason or detecting the UE's leaving by, e.g. Link-layer event specific to the access technology (refer to PMIPv6 [8] for more information).", which means the access network may initiate detach procedure due to detecting the UE's leaving.
However for a multiple access technology network, a specific access network entity is difficult to judge whether the UE's leaving is 'detach' or 'handover to another network', e.g. when the trusted access network detecting the UE's leaving, but it can't judge the UE has detached from the EPS or move to a LTE access network. Though for inter-access handover, the PGW can initiate release procedure, the sequence can't ensure that the old access network will receive release messages from the PGW before it detects UE's leaving. Therefore the access network may initiate the de-register procedure due to UE's leaving whatever the UE has detached or has gone to another access network. 
In the PMIP drafts, there is a MinDelayBeforeBCEDelete Timer on LMA to avoid delete BCE by mistake during the handoff procedure. But in EPS, inter mobility protocol is also possible, i.e. GTP<->PMIP, e.g. handover from non-3GPP access using S2 reference point to E-UTRAN access using GTP based S5/S8 reference point. In these cases, the PDN Gateway shall delete BCE but not free the IP address(es) allocated to the UE. 
To solve this problem, similarly a MinDelayBeforeIPAddressFree Timer can be used. The procedure on the PDN Gateway can be that when it receives a valid PBU to de-register an existing PMIPv6 binding, it shall look up if there is another existing context (e.g. GTP context) for the same PDN connection, if there is it should not free the IP address(es) of the UE, otherwise it should start the MinDelayBeforeIPAddressFree Timer, after the timer overtime and there is still no other valid register for this PDN connection, then the PDN Gateway can free the IP address(es) allocated to the UE. 
2. Proposal

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

4.4
Proxy Mobile IPv6 Binding De-Registration procedure
Editor’s note: This subclause will contain the MAG and LMA procedures for de-registering a PMIPv6 binding. 

4.4.1 
General
The PMIPv6 binding deregistration procedure is initiated by the node acting as a MAG to tear down an existing PMIPv6 session with the node acting as an LMA. The procedure starts with the MAG sending a PBU to the LMA to deregister with the LMA a binding for the UE. The LMA confirms deregistration of the binding by sending a PBA to the MAG. Deregistration of the binding achieves the following:

· IPv6 Home Network Prefix deallocation: When the PDN connection is released, the LMA returns the IPv6 Home Network Prefix assigned to the UE to the pool of free IPv6 Home Network Prefixes.

· IPv4 Home Address deallocation: When the PDN connection is released, the LMA returns the IPv4 Home Address assigned to the UE to the pool of free IPv4 Home Network Addresses.

· Forward and Reverse GRE Key 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 Tear-down: The GRE tunnel between the MAG and LMA is deleted.
· BCE Deletion: The LMA deletes the BCE for the UE.
* * * Next Change * * * *

4.4.2 
MAG procedures
A MAG initiating the PMIPv6 Initial Binding De-Registration 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.
4.4.2 
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.
A similar mechanism like the MinDelayBeforeBCEDelete time delay which is described in the PMIPv6 [4] shall also be used in case handover between heterogeneous mobility protocols is allowed on the LMA for the PMIPv6 session of the UE.
