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Abstract of the contribution:

This paper discusses the mechanism for keeping the HSS information regarding active PDNs accurate when the UE is in 3GPP access. The proposed mechanism relies on the fact that the PDN GW address information is required in the HSS only if the UE handover-attach to non-3GPP accesses. Thus the HSS can obtain the addresses from MME/SGSN only when the UE attaches in non-3GPP accesses. The MME/SGSN need not update the HSS if the HSS does not contain any IP addresses. Thus the proposed mechanism does not increase the signalling load on the HSS.
Introduction:

In the SA2#65, Prague meeting we discussed and agreed to allow 2 options for the non-3GPP accesses to support multiple PDN connection during handover:
· (Option A) When the UE handovers to the non-3GPP access, the UE is connected to default PDN connection only. For all other active PDNs, the UE initiates additional PDN connectivity procedure with an indication that this is reconnection to already connected PDNs.

· (Option B) When the UE handovers to non-3GPP access, the UE is connected to all the active PDNs. The information about the active PDNs is downloaded from the HSS via the AAA infrastructure. It was also agreed that in this case the HSS may not contain the correct information during handover. This was to basically to minimize the signalling to HSS.
In this paper we describe a mechanism for Option B, such that the non-3GPP access obtains accurate list active PDN connections and corresponding PDN GW addresses. This will allow the UE to be connected to accurate set of PDNs. In SA2#66, S2-084676 discussed a mechanism for solving the problem by utilising the PDN GW – AAA interface. Another paper S2-085126 from Ericsson discussed an alternative mechanism for achieving the same goal. However it was observed that S2-085126 has wider acceptance in the group. In this paper we further develop the idea explained in S2-085126.
Proposed mechanism:

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 dynamic PDN GW information in the HSS is needed only if the UE handovers to the non-3GPP access. Thus we can avoid MME/SGSN updating the PDN GW Identity to the HSS during Attach or additional PDN connectivity, if the UE does not move to non-3GPP access. The HSS to obtains the PDN Context information for the UE dynamically when UE attaches to non-3GPP access. The MME/SGSN does not need to update the PDN GW information to the HSS when the UE is in 3GPP access and if HSS has not been updated of the PDN related information.

Consider the scenario where the UE powers on in 3GPP access. On attach a PDN GW is allocated to the UE. Also, since the PDN context information is not yet available with the HSS, the PDN GW identity need not be updated with HSS.
Once the UE moves to non-3GPP access during the attach procedure, HSS is contacted. Since HSS does not have any information regarding the PDN GW identities, the HSS can retrieve the information from MME/SGSN. The MME informs the HSS of the PDN identity related information and also marks the UE context so that the HSS is updated from now onwards on any change in PDN GW related context. 
The MME/SGSN maintains a flag (referred to as "HSS_Updated") indicating whether or not the PDN GW has been stored in the HSS. If the flag has been set 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, addition of new PDN connection or removal of PDN GW identity from HSS is not needed. 
The state change diagram for MME states of “HSS_Updated” state is as shown in figure below.
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When the MME “HSS_Updated” flag is unset, it means that the HSS does not contain any information regarding the PDN GW identities. When the MME ‘HSS_Updated” flag is set, it means that the HSS contains the PDN identity information for the active PDNs. 

When the UE powers-on in 3GPP access, MME unsets the HSS_Updated flag. 

When the UE “Handover-attach” to non-3GPP access, the HSS obtains the PDN identity context from the MME. At this time, MME sets the HSS_Updated flag. Similarly the flag is set when UE does a power-on attach in non-3GPP access.

When the UE detaches from 3GPP access and the HSS_Updated flag is set, the flag is unset by the MME.
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:

The proposed mechanism allows the non-3GPP system to obtain accurate information regarding the active PDNs with minimal additional signalling. If we agree with the proposed mechanism, the following procedures need to be modified in 23.401 and 23.402:

· In 23.401, a new mechanism for fetching the PDN GW identities from MME/SGSN
· Attach, detach, additional PDN connectivity etc procedures in 23.402

· Attach, detach additional PDN connectivity procedure in 23.401 to include the clause that the PDN address is updated if the HSS contains PDN GW addresses.
The CRs proposing the above mentioned changes are in S2-085460 23.401CRNum 0505 for 23.401; and S2-085461, 23.402 CRNum 0400.
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