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Abstract of the contribution: This contribution analyses the different scenarios for the access to a PDN from a SGSN. It proposes to provide rules related to the transfer of PDP contexts and EPS bearer contexts in inter-SGSN mobility.
Discussion
At SA2#64 meeting in Jeju, it was agreed that a Rel-8 SGSN be capable either to support S4 interface towards S-GW, or to support only Gn/Gp interface towards P-GW/GGSN, or to support both. This was documented in S2-083032 [1]. It was also decided that S4 interface is based on 23.401 message flows and therefore on GTPv2.
This can be summarized in figure 1:
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Figure 1: Connectivity for S4-capable SGSN (epc-SGSN) and not S4-capable SGSN (pdp-SGSN)
The following assumptions are made:

A1- When the SGSN has an EPC bearer for a UE through S4 (S-GW, P-GW), the inter-SGSN interface should be able to carry the EPC Bearer context in inter-SGSN mobility cases. This is the Long Term solution without GTPv1 anymore.

A2- When the SGSN has a PDP context for a UE to GGSN via GTPv1, the inter-SGSN interface should be able to carry the PDP Context in inter-SGSN mobility cases. There is no reason to translate PDP Context into an EPC Bearer Context. This is even more obvious in the case of 2G/3G operator. 
A3- When the UE moves in IDLE mode between SGSNs, it has no context, and we need to have only one kind of inter-SGSN interface, which must be GTPv2 interface in the long term.

A4- We should find a solution that is future safe i.e. we should avoid to have GTPv1 in Rel-8 and GTPv2 in Rel-9 for UE in IDLE mode.

A5- We should minimize the number of interface types.

There are following possibilities for inter-SGSN interface:

P1- Inter-SGSN interface being based on Gn (GTPv1) interface for PDP context case, and being based on S1x (GTPv2) for EPC bearer context case.

P2- Inter-SGSN interface being based on Gn (GTPv1) interface for both PDP context case and EPC bearer context case.

P3- Inter-SGSN interface being based on S1x (GTPv2) interface able to carry either EPC bearers (for a UE having a service with the PDN via S4) or PDP contexts (for a UE having a service with the PDN via Gn). 
P1 means two different interfaces between two SGSNs: Gn and S1x. First, it is complicated and would lead to inconsistencies. Second, the issue is that it is not possible to select Gn or S1x interface for the Inter-SGSN RA Update procedure at mobility of a UE without bearer. Indeed, it is not possible to know in advance whether the UE will setup a service towards a PDN via GGSN or via S-GW:P-GW. 
P2 means that the long term model should remain GTPv1 for inter-SGSN interface. And this may raise issues when new features will be added to GTPv2. It is not expected GTPv1 to be enhanced to cope with EPC bearers. Other drawbacks can be listed: no possibility to transfer EPC Bearer Characteristics not existing in PDP Contexts, such as QCI, AMBR and others not known today; and some may be needed for cases such as MME--> SGSN --> SGSN --> MME mobility.

P3 is based on GTPv2 procedures and is designed to carry EPC bearer contexts and support GTPv2 procedures. In addition, for the interim cases where the S4 capable SGSNs can be connected to GGSN via Gn/Gp interfaces, the support of PDP Contexts is useful when the service has been established via GGSN. 

P3 could also support for the same UE both EPC Bearer Contexts and PDP Contexts. But this is not desirable as brings complexity.

Proposal

It is proposed that:
· The inter-SGSN interface is based on S1x (GTPv2) interface.
· S1x interface carries the EPC bearer context corresponding to a UE-PDN bearer service established via S-GW/P-GW through S4.

· S1x interface carries the PDP context corresponding to a UE-PDN bearer service established via the GGSN through Gn/Gp.

· A UE cannot have simultaneously bearer services via S-GW/P-GW and GGSN.
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