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Abstract of the contribution:

This paper discusses the mechanism for keeping accurate information regarding active PDN connections when the UE hands over between 3GPP and non-3GPP access. The paper provides comments on a proposal by Samsung described in S2-084676, S2-084677 and S2-084961. Then an alternative proposal is presented that ensures that the HSS provides accurate PDN GW information to 3GPP AAA Server when the UE moves from 3GPP to non-3GPP access, without increasing the signalling load between MME/SGSN and HSS.
Introduction:

As described in S2-084676, the information stored in HSS about which PDN GWs are used by a UE may contain obsolete entries when the UE has been using 3GPP accesses. A reason for that is that the MME/SGSN does not immediately notify the HSS when a UE detaches. 

When a UE hands over from 3GPP access to non-3GPP access, the HSS provides the stored PDN GW information to the non-3GPP access (via the AAA server). In order to support handover of multiple PDN connections, one possibility allowed by 23.402 is that the target non-3GPP access re-establishes all active PDN connections based on the info received from HSS. This procedure may not work properly of if this information contains obsolete entries.
Comments on Samsung Proposal:

The contributions S2-084676, S2-084677 and S2-084961 propose that the PDN GW always ensures that the 3GPP AAA Server is kept up do date with information about which PDN GWs are used. It is proposed that when the UE is in 3GPP access, the PDN GW(s) use S6b to inform the AAA server about the PDN GW info but that this information is not forwarded to the HSS. When the UE is in non-3GPP access, the already agreed procedures are used with the addition that the AAA Server stores records on the used PDN GWs. The result is that AAA Server contains accurate PDN GW information and that HSS contains the same PDN GW information, possibly with additional obsolete entries.

It is argued in S2-084676 that the proposal generates no additional signalling load on HSS. However this is not true in case multiple AAA Servers are deployed. In this case the PDN GW may not reach the right AAA server (where the UE context resides) and in this case the HSS would need to re-direct the request to the right AAA server. This may happen in many scenarios, e.g. at establishment of new PDN connections and at handover to non-3GPP access. So even though the HSS interaction is not visible in the proposal when updating only the AAA server with PDN GW info, the total number of HSS interactions may still increase considerably in these cases.
The proposal will also increase the total signalling load on the system since the PDN GW information is stored twice, both using S6a and S6b, when UE is in 3GPP access. Furthermore, the PDN GW cannot use the same “fine grained” selection criteria as the MME for when to signal the PDN GW information. The proposal in S2-084677 is that PDN GW shall update AAA with PDN GW info “If the PDN GW supports S6b interface and the PLMN supports non-3GPP access”. The usage of S6b to update PDN GW info may thus be more frequent than the usage of S6a for the same purpose, which increases the total signalling load on the system even further.        
Alternative Proposal:

An alternative proposal was presented and briefly discussed in S2-082604 at SA2#64 (Jeju). This proposal ensures that HSS always provides the AAA Server with accurate information and at the same time optimizes the HSS signaling when the UE is in 3GPP access.

Using the existing procedures for keeping HSS up to date with accurate PDN GW info would lead to increased HSS signaling in 3GPP access, because HSS signaling would be present at Attach and Detach, as well as at PDN connection establishment and disconnection, unlike the situation today when that signaling can be avoided. However there is a possibility to keep the HSS signaling low using the optimization described below. 

The MME or SGSN nodes may skip sending the PDN GW identity to the HSS during Attach or when connecting to a new PDN. If the PDN GW identity is not available in the HSS, and the UE performs a handover to non-3GPP access, the HSS can acquire the PDN GW identity by querying the MME/SGSN. This is possible since the MME/SGSN is registered in the HSS, so that the HSS can know which MME/SGSN node to query. A new procedure for fetching the PDN GW info from MME/SGSN would need to be specified.
The MME/SGSN maintains a flag (referred to as "PDN GW storage") indicating whether or not the PDN GW has been stored in the HSS. If it has been stored ("PDN GW storage"=TRUE), then the MME/SGSN keeps the HSS up to date with PDN GW info, i.e. notifies HSS about new PDN GWs in case of PDN connection establishment, and removes the PDN GW identity from the HSS after the Detach procedure or release of PDN connectivity has been performed. Otherwise, removal of PDN GW identity from HSS is not needed. 
In this way it is possible to avoid increased HSS signaling, and only update the HSS with the PDN GW identity if the UE actually performs handover between 3GPP access and non-3GPP access.
Conclusion:

We believe that the alternative proposal above provides a cleaner system design and reduced signalling load, both for HSS and for the system in total. If SA2 agrees, Ericsson would be happy to prepare the relevant CRs.
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