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This paper describes the issues generated by the lack of support for non-3GPP mobility on Gn/Gp SGSNs and discusses how those issues could be addressed, either in Rel-8 or in Rel-9 at the latest. SA2 is requested to provide guidance on the preferred way forward.
1. Discussion
Contribution S2-087188 (TS 23.402, CR0413) approved at SA2 #68 clarifies that EPS-based mobility between GERAN/UTRAN access and non-3GPP accesses requires S4-based SGSNs. This means that mobility towards non-3GPP accesses is not supported at all if the UE is connected to a Gn/Gp SGSN (Rel-8 or previous releases). Although it was captured in TS 23.402 only at the last meeting in Qingdao, this limitation is known since the SA2 #64b, when, mainly due to the strict schedule for Rel-8 completion, it was decided to specify the features required to enable non-3GPP mobility only for the S4-based architecture.

The aim of this paper is not to question that decision at such a late stage of discussion, but just clarify what are the implications of this design choice and solicit an SA2 decision on the opportunity to develop the missing functionality, most likely in Rel-9. 
The lack of support for non-3GPP mobility on Gn/Gp SGSNs has in fact some undesirable consequences:
1) An operator cannot safely offer support for mobility between 3GPP and non-3GPP accesses unless it has completed the migration to S4 on all of its SGSNs.

2) It may prevent some use cases requiring support for non-3GPP mobility in roaming scenarios. If the customer is roaming abroad, the home operator may have little control on the SGSN flavour that is deployed by the visited operator. Or the visited operator may not have deployed the EPS at all. As an example, this may prevent the safe usage of non-3GPP mobility in countries where the home operator has non-3GPP coverage (e.g. WiFi) and is instead relying on roaming partners for connectivity via 2G/3G accesses.
3) It leads to an unpredictable user experience. In fact, the UE has no means to detect whether the SGSN it is connected with is a Rel-7 SGSN, a Rel-8 Gn/Gp SGSN or a Rel-8 S4 SGSN. So a UE configured to use non-3GPP accesses will always attempt to do inter-system mobility when allowed by the home operator’s policies, regardless of the characteristics of the SGSN it is connected with. Nonetheless, depending on the SGSN flavour, the UE may get a new IP address after the mobility event, since session continuity is supported only with S4 SGSNs. The worst part of it is that the UE has no means to predict whether the IP address will be preserved or not.
Issue (1) is probably not going to be such a strong limitation, since an operator has full control on the present and future status of its own network. Therefore, an operator interested in interworking between 3GPP and non-3GPP accesses can plan in advance the migration of all of its SGSNs, although that may imply some extra costs.

It is the opinion of the authors that issues (2) and (3) are instead remarkable drawbacks, especially considering that they also apply to Rel-8 Gn/Gp SGSNs, not just to legacy equipment implementing previous releases of the specifications.
Enabling support for non-3GPP mobility on Rel-8 (or future releases) Gn/Gp SGSNs would require at least the following enhancements:

· Proper handling of handover indication at attach on GERAN/UTRAN should be specified also for Gn/Gp SGSNs. This would have no impact on the UE, since TS 23.060 already specifies that the Request Type in the Activate PDP Context Request must indicate “Handover” when the UE already has an activated P-GW/HA due to mobility with non-3GPP accesses. Although at the moment this handover indication is interpreted only by SGSNs using S4, Rel-8 UEs are expected to always deliver it, provided that the UE has no means to detect whether the SGSN supports Gn/Gp and/or S4. Proper extensions would instead be needed on the Gn/Gp interfaces to deliver the handover indication up to the GGSN, that is assumed to be colocated with the P-GW/HA. Nonetheless, just an additional information element in the Create PDP Context Request would probably do the job.
· The Gr interface between the Gn/Gp SGSN and the HSS should be extended with a new procedure allowing the SGSN to register with the HSS the address of the GGSN (assumed to be colocated with the PDN Gateway) that is serving a certain APN. Moreover, in case of handover from E-UTRAN, or non-3GPP accesses, the HSS should be able to return to the Gn/Gp SGSN via Gr the identity of the GGSN that is serving the active PDN connections.

The approach described above would not work with Rel-7, or earlier releases, Gn/Gp SGSNs, since it is clearly not possible to rely on the availability of new functionality on those nodes. Therefore, enabling session continuity upon inter-system handover with legacy, unmodified, SGSNs would require a completely different approach and whether a suitable solution actually exists requires further analysis.

Nonetheless, enabling this feature at least on Rel-8, or eventually Rel-9, Gn/Gp SGSNs seems doable, without any strong impact on the architecture, and would surely help to reduce the number of scenarios where EPS-based mobility between 3GPP and non-3GPP is not working at all.
2. Proposal
It is proposed that SA2 discusses the issues described in the previous section and agrees on a way forward. With this respect, the following options are anticipated:

4) SA2 decides to do nothing, in spite of the issues described in the previous section. This means that mobility with non-3GPP accesses is not going to be supported with Gn/Gp SGSNs (e.g. for UEs roaming in a non EPS VPLMN), neither in Rel-8 nor in future releases.
5) SA2 decides to introduce some fixes already in Rel-8 (unlikely, due to obvious time constraints, but maybe not impossible).
6) SA2 decides to enable support for non-3GPP mobility on Gn/Gp SGSNs in Rel-9. 
If SA2 selects option (2), the necessary CRs for TS 23.402 and 23.060 should be brought into the next SA2 meeting. If SA2 selects option (3), a correspondent Rel-9 WID should be approved as soon as possible.
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