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Abstract of the contribution:
This contribution discusses different alternatives for how PDN GW information is stored in HSS in order to support a 3GPP to non-3GPP handover scenario where the target non-3GPP network re-establishes all active PDN connections based on the info received from HSS. The goal is to find a simple solution that allows accurate PDN GW information to be provided to the target non-3GPP access but at the same time does not increase system complexity or HSS signalling load. Finally a proposal for a specific solution is made.
Introduction
As discussed in SA2#66, 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.

Below we review possible solutions to the problem and compare their advantages and disadvantages

Solution alternatives

Option 1 
Keep the current procedures for updating HSS with PDN GW information. This implies after Detach in 3GPP access obsolete PDN GW information may remain in HSS, consequently when the UE attaches again in 3GPP access and then handovers to non-3GPP access, the non-3GPP access may receive obsolete PDN GW information. The non-3GPP access then discovers whether a PDN GW entry is active or obsolete. This solution option assumes that the PDN GW rejects a PBU in case there is no existing session, hence connectivity to an obsolete PDN GW that is no longer in use for a specific UE would not be established after the handover. 
Advantages:

· Limited impact to existing 3GPP specification
Disadvantages: 

· This option does not work with current PMIP. The reason is that the default behaviour in an LMA (PDN GW) is that if the PBU does not match any existing session, it creates a new mobility session. All the obsolete entries received from HSS will thus generate new connections in PDN GW. A possible solution would be to make a 3GPP-specific handling in PDN GW to allow PDN GW to reject a PBU that does not match an existing session. However, this would create new inconsistency with the PMIP RFC.
· HSS data remains obsolete
· Extra signaling to find out if PDN GW is in use or obsolete
Option 2 

As proposed in S2-085126, 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. 
Advantages:

· Can achieve both of the goals of minimizing HSS signaling in 3GPP access and also providing accurate PDN GW information to non-3GPP access when needed.

Disadvantages:

· This solution is limited to the case when ISR is not activated. If ISR is activated, both SGSN and MME will have UE context and the HSS cannot determine which of the two contexts (from MME or from SGSN) is the most recent one.
Option 3
Define two modes of operation for 3GPP access: one with optimized HSS signaling as currently where after detach the obsolete PDN GW in the HSS is not removed; and one where the HSS information is kept up-to-date and the MME/SGSN clears the obsolete PDN GW information after detach. It is configured into the HSS or the MME/SGSN by a flag which of the two modes of operation are applicable. In this way, operators may choose to keep the HSS information up-to-date for deployments where handover to non-3GPP access with network-initiated setup of multiple PDN connections is applicable, but keep the HSS signaling optimized for other deployments where this is not applicable. 

Advantages:

· Extra HSS signaling is limited to deployments where it may be applicable. 

Disadvantages: 

· HSS signaling may increase, since it is performed independently whether a certain UE actually uses non-3GPP access or not. 

· Extra complexity to implement two modes of operation. 

Option 4

During initial attach to 3GPP or non-3GPP access, the PDN GW information in the HSS is initialized to only include the PDN GW that is actually selected during the initial attach. This means that during initial attach over 3GPP or non-3GPP access, the HSS is instructed to remove all other stored PDN GWs than the one which is signaled. While the UE is attached in 3GPP or non-3GPP access, the changes in PDN GW are updated in the HSS, similarly as defined currently. Also when the UE detaches from 3GPP access, it is not necessary to remove the PDN GW information from HSS, i.e. no change from current specification. 
When the UE handovers to non-3GPP access, the PDN GW information in HSS is accurate, since handover can only occur for a UE that is already attached, and the HSS is kept up-to-date for an attached UE. Only for an initial attach can it happen that HSS contains obsolete information, but in that case we may anyway select a new PDN GW. In order for the PDN GW to properly instruct the AAA/HSS to remove all other stored PDN GWs than the one which is signaled, the PDN GW need to differentiate whether a new PDN connection corresponds to an initial attach or not.
Advantages:

· Keeps the current optimization in HSS signaling in the sense that HSS signaling is not required during Detach, and for Attach it is only required if the selected PDN GW is different from the (set of) PDN GWs stored in the HSS.

· Keeps the HSS up-to-date while a UE is attached to the system. 

Disadvantages:

· Requires that in case network initiated setup of multiple PDN connections is supported in a non-3GPP access, the non-3GPP access also supports differentiation of initial and handover attach. However, this limitation seems reasonable to accept. 
· Requires extensions to allow the HSS to remove all other PDN GWs stored other than the one signaled during initial attach. 

Option 5

Keep the existing mechanisms for updating the HSS with PDN GW information. In case the UE handovers to non-3GPP access and the network sets up multiple PDN connections on behalf of the UE, it might happen that some obsolete connections are established. In that case the UE is in the position to recognize this and releases the connections that it does not need. 

Advantages:

· No extra complexity in the network

Disadvantages:

· Requires UE intervention

· Issue of setup of obsolete connections remains. 

Option 6

For a UE where the PDN GW information was sent to the HSS during Attach, this information is released from the HSS when the UE detaches. In this way, no obsolete information remains in the HSS. 
Advantages:

· Accurate data in HSS, consistent signaling where PDN GW stored during Attach is released during Detach.

Disadvantages: 

· HSS signaling in 3GPP access during Attach and Detach procedures even if the UE does not actually handover to non-3GPP access, similarly as done in non-3GPP access. This would be applicable for terminals which are allowed to handover to non-3GPP access.
Proposal

Based on the analysis above, it is proposed to use option 6 as the preferred way forward. Alternatively, option 4 may also be acceptable if option 6 cannot be agreed. Based on the selected alternative, it is proposed to produce CRs accordingly for the upcoming meetings. 
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