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Introduction

In the last CT4 meeting, the LS (C4-091569) was sent to SA2 for asking the PGW and AAA behaviour during handover and detach procedure which the current TS23.402 specification does not mention. This contribution discusses AAA behaviour in these procedures and provides proposals.
Discussion

In TS29.273 specification, the 3GPP AAA server/PDN GW/ Non-3GPP IP Access maintain diameter sessions via S6b and STa/SWm. But the current TS23.402 specification does not mention how to terminate these sessions during PDN-Disconnection procedures when UE is performing detach or handover.
In UE/ PDN-GW/ Non-3GPP IP Access initiated detach procedure, one solution is that the Non-3GPP IP Access or the PGW-GW separately terminates the diameter session between them and the AAA server. The other solution is that the AAA server initiates the deletion of the session to the PDN GW or the Non-3GPP IP Access on the reception of the indication of deregistration from the Non-3GPP IP Access or the PDN GW. 
In first solution, the diameter session over S6b is independent of the diameter session over STa/SWm. That means the unsuccessful deletion of the diameter session over one interface doesn't impact on the deletion of the diameter session over other interface. Considering that the detach is triggered by UE or access network or PDN GW itself, therefore, the first solution is more preferable. As described in the following figure1, the PDN-GW shall initiate the deletion of the S6b session Diameter session when the indication of de-registration is received (i.e. PBU with lifetime=0), and the Non-3GPP IP Access shall initiate the deletion of the STa or SWm session session when there doesn't exist any PMIP banding for this UE. 
By using the similar mechanism, during PDN GW initiated Resource Allocation Deactivation procedure, the Non-3GPP IP Access shall initiate the deletion of the STa or SWm session when the deletion of de-registration (BRR message)is received, and that PDN-GW shall initiate the deletion of the S6b session Diameter session, as described in the flowing figure 2.
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Figure  1  UE/Trusted Non-3GPP Access Network initiated detach procedure or PDN-disconnection with PMIPv6
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                  Figure 2   PDN GW Initiated Binding Revocation with S2a PMIP
The second issue is related to the HSS/AAA-initiated detach procedure for the different mobility management protocol. In current TS 23.402 HSS/AAA Initiated Detach Procedure with PMIPv6 (see section 6.4.2), the HSS/AAA sends a Detach Indication message to the Trusted non-3GPP IP access, not the PDN-GW. So the Non3GPP network can perform the termination of STa session. This request also triggers the deregistration from HA by sending the PBU with lifetime=0. But, this implies that the HSS/AAA send a detach request to Non3GPP access network and it will receive a detach Request from PDN GW creating an ambiguous condition in which the AAA send a request of detach and then it receives a request of detach from a different network element. In order to keep a homogeneous behaviour of the HSS/AAA detach procedure, the AAA/HSS send a detach request to both Non3GPP access network and PDN GW, as shown in figure 3.
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Figure  3  Revision of HSS/AAA-initiated detach procedure with PMIPv6
In 23.402 HSS-initiated Detach Procedure for S2c (see section 6.5.3), the HSS/AAA sends a Detach Indication message to the PDN GW and not to the Trusted non-3GPP IP access to terminate a PDN connection. Hence the session controlled by Access network gateway is not terminated.
Since the AAA Server/PDN GW/ Non-3GPP IP Access maintain Diameter Sessions on both STa/SWm and S6b, for HSS/AAA initiated Detach procedure, it is simple for the AAA Server to terminate all the Diameter Sessions (no matter on STa, SWm or S6b) for the UE, as described in figure 4 (step1, step5, step6 and step8). In this way the AAA/HSS detach procedure for the point of view of the HSS/AAA is the same independently from the mobility protocol used, as you can see in figure 3 and figure 4, it sends a session termination request to both Non-3GPP Access and to PDN GW, otherwise, the AAA Server needs to apply different procedure for different mobility management protocols.
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                     Figure  4   HSS/AAA-initiated detach procedure for DSMIPv6

During handover procedure, the PDN GW shall initiate the Resource Allocation Deactivation procedure to release the resource in source network, but AAA sever shall not initiate PDN-GW ID deletion towards HSS since UE is connecting to the PGW in another access. However when the detach procedure is performed, the AAA server shall initiate PDN-GW ID deletion towards HSS.
Proposal

According to the analysis above, following opinions are presented:

· The AAA server shall not initiate PDN-GW ID deletion towards HSS if this PDN-Disconnection procedure is initiated due to handover.
· PDN GW shall initiate the deletion of the S6b session and Non-3GPP IP Access shall initiate the deletion of the STa or SWm session during the UE/ PDN-GW/ Non-3GPP IP Access initiated detach procedure.
· The AAA Server shall terminate all the Diameter Sessions (no matter on STa, SWm or S6b) for the UE in HSS/AAA initiated Detach procedure no matter PIMPv6 or DSMIPv6 protocol is used.
It is proposed to SA2 to clarify the AAA server behaviours in PDN-disconnection procedure. It is also proposed to take into account above options for the above procedure.
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