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Abstract of the contribution: This paper discusses an SIPTO above the RAN issue related to the lack of SGW relocation when a SIPTO connection is added to a UE already attached with a non-SIPTO PDN connection.
1 Discussion

When a UE has a Rel-10 SIPTO PDN connection i.e. where selected traffic is offloaded via a PGW in the Mobile Operator's Network but close to the UE location, the serving SGW should also be geographically/topologically close to the UE to reduce the cost of delivery. Otherwise the transport network would not be efficiently used. 

In current specification 23.401, clause 4.3.8.2 (Serving GW selection function) specifies that "When SIPTO is allowed then it is also considered as a criterion for Serving GW selection, e.g. when the first PDN connection is requested. ", therefore if the first PDN connection is SIPTO, the SGW will be close to the UE's location. However the same clause 4.3.8.2 also specifies "If combined Serving and PDN GWs are configured in the network the Serving GW Selection Function preferably derives a Serving GW that is also a PDN GW for the UE.", thus if the first PDN connection (e.g. Default PDN connection) is not SIPTO allowed for the UE, the SGW might not be close to the UE location. 
This means that if a UE first attaches to the network with a Default PDN connection that is not SIPTO-allowed for the UE, and then requests an additional PDN connection which is SIPTO-allowed, the SGW will remain far from the UE's location if the SGW is not relocated during the UE requested PDN connectivity procedure. 
SGW relocation can be triggered when the UE moves by e.g. the TA Update procedure (TS 23.401 clause 5.3.3.1), S1-handover procedure (clause 5.5.1.2.2) and X2-handover procedure (clause 5.5.1.1.3) but not when the UE does not move, as it is not specified in UE Requested PDN Connectivity procedure (clause 5.10.2). It would be possible to always select a local SGW at the Initial Attach, even if the first PDN connection is not SIPTO allowed for the UE, but this is not what is specified in clause 4.3.8.2 as shown above. Furthermore, it would mean that all the PDN connections going through the local SGW for all UEs under the controlled eNBs, and this may induce a local SGW dimensioning issue in certain deployments. 
No SGW relocation may result in a very under-optimized offloaded traffic path as shown in figure 1 below, as the path will be even longer than without offload. The optimized traffic path for both offloaded connection and non-offloaded connection is obtained by placing the SGW close to the RAN or to the local PGW as shown in figure 2.  
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Figure 1.  under-optimized traffic transport
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Figure 2. optimized traffic transport
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The same issue was raised for the SIPTO at Local Network architecture 1, which is reusing SIPTO above the RAN: if the UE has initially an established PDN connection in the operator's network, the core network SGW is relocated to the local SGW when the SIPTO@LN is added. It obviously also applies to the original SIPTO above the RAN procedure it comes from.
We believe that SIPTO above the RAN in general is not working properly without this feature, therefore the correction should theoretically be included in the same release as the release that introduced SIPTO above the RAN, i.e. release 10.

Proposal

It is proposed to 

· agree that there is an issue for SIPTO above the RAN;

· agree on solving the issue by adding the possibility to relocate the Serving GW as part of the  UE Requested PDN Connectivity procedure;
· discuss whether the issue should be corrected from Rel-10 onwards.
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