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Abstract:
Currently in 3GPP TS 23.402, the handover procedures assume only single PDN connectivity which is continued after handover. The case where UE is connected to multiple PDN GWs is not considered. The paper discusses different options available and also  the changes required to support seamless handover from 3GPP to non-3GPP access as well as from non-3GPP to 3GPP access. 

Also, PDN GW address is not updated to HSS in chained S2a/S8a case. We propose a solution for the omission.
Issues:
Issue 1: Handling of Multiple PDN during handover.

The present text in 23.402 describing handovers between 3GPP and non-3GPP access does not cover the case where the UE has active connections with multiple PDNs. The paper discusses the changes required to support seamless handover from 3GPP to non-3GPP access as well as from non-3GPP to 3GPP access. 
Two options are available:
Option 1: When UE attaches to target access system, the target access system downloads the profile from the HSS. The profile contains the APNs for which UE has active connectivity and also the PDN GW addresses. The acess then initiates PBU for each PDN.

Advantages:
· Connectivity to all PDNs are formed without any over the air signalling.

Disadvantage:

· Signalling to HSS increases in the non-3GPP to 3GPP handover.

Option 2: As proposed in S2-081507,  UE attaches (handover attach) to target access system. The target access system provides the UE with connectivity with default APN. After successful attach UE initiates additional PDN connectivity for each of the PDNs for which UE is connected.

Advantages:

· Reduces the signalling to HSS since MME need not be informed on every additional PDN connectivity.

Disadvantages:

· Significant increase in over the air signalling on each handover as compared to Option 2.

It is possible that connectivity indicated as default APN may be disconnected. Thus if default connectivity is always established on handover, the procedure unnecessarily initiates connectivity to default APN when the user does not require it.

Conclusion:

Although the Option 2 implies reduced HSS signalling, it is more important that an operator implementing non-3GPP access should have optimum access. As the disadvantage is only for the operators who want to implement non-3GPP access, some increased load on the HSS is acceptable as the result is reduced over-the-air signalling.
In order to implement the changes in Option 1, it was observed that certain broad changes are required in the specification:

· Upon handover toward non-3GPP access, we have agreed that not all non-3GPP access can support handoff indication. Thus, when the UE attaches to non-3GPP access, the HSS should indicate to the non-3GPP access that the UE is active in another access. This information can be either implicitly derived based on the fact that the UE has active PDN connectivity or can be explicitly informed to the network. Similarly, for this procedure to work, all PDNs should be deregistered from the HSS when the UE detaches from 3GPP access.
· We need to indicate that the non-3GPP access repeats the process of sending PBU etc for each APN on which the UE is active. The PDN related information is downloaded from the AAA/HSS during authentication.
· When handover from non-3GPP to 3GPP access occurs (indicated by the UE by setting attach type as handover), the MME has the latest UE profile. The profile contains the information about the PDNs for which UE is active and also the corresponding PDN GW addresses. MME then initiates connection to each of the PDNs UE is connected to. This procedure finally switches the tunnels for all PDNs towards the target access system. The profile can contain the “Active” information in one of the 2 options:
· An “Active” flag contained in the subscription profile against the subscribed APN list.
· A separate list of dynamic context containing only the active APNs and corresponding PDN GWs which is separate from the static context contained in subscription profile.
    
Of the above 2 options, option 1 has minimum impact on the present data model in 3GPP. Hence we suggest to use Option 1. However we still add an FFS in the actual proposal for option 2 for keeping the options open.
Proposal:
We propose to agree to changes summarized above. The changes are as described in S2-082150, 23.402CRnum0192
Issue 2: PDN GW address storage in chained case
The attach/detach procedure for chained S2a/S8a case in TS 23.402 does not update the PDN GW address to AAA/HSS. The problem is complicated by the fact that GTP based PDN GW do not have an interface towards AAA/HSS. The most logical node for updating the PGW address to AAA/HSS is S-GW.  Hence we propose that the chaining case flows be modified to add steps to update AAA/HSS with PDN GW address.
Proposal:
We propose to agree to the changes summarized above.

The changes described here are provided in S2-082151, 23.402CRnum0193.
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