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Abstract of the contribution:

This paper discusses the need for enabling P-GW change as part of the TAU with S-GW change procedure. This need becomes increasingly important for SIPTO connections as we move more towards decentralized mobile network deployments.
Discussion 

According to sub-clause 5.3.3.1 “Tracking Area Update procedure with Serving GW change” of TS 23.401, a UE may start a TAU procedure that is accompanied with the change of S-GW. In order to support efficient SIPTO in the macro network, mobile operator networks strive for a more decentralized network deployment. In such networks, it is quite likely to have P-GWs collocated or located nearby the S-GWs. Therefore, a S-GW change would ideally also trigger a P-GW change.
In current specifications, P-GW relocation for SIPTO connections happens according to the following:
· PDN deactivation with reactivation request at the end of TAU procedure: 
(5.3.30 Triggers for tracking area update) If SIPTO is enabled for a PDN connection, the MME should re-evaluate whether the PGW location is still acceptable. If the MME determines that PGW re-location is needed, the MME may initiate PDN deactivation with reactivation requested according to clause 5.10.3 at the end of the tracking area/routing area update procedure.

· PDN deactivation:

(5.3.8.3 MME-initiated Detach Procedure) This procedure may be also used as part of the SIPTO function when the MME determines that GW relocation is desirable for all PDN connection(s). The MME initiates the "explicit detach with reattach required" procedure and the UE should then re-establish those PDN connections for the same APN(s).

OR

(5.10.3 UE or MME requested PDN disconnection) This procedure is also used as part of the SIPTO function when the MME determines that GW relocation is desirable. In this situation the MME deactivates the relevant PDN connection(s) using the "reactivation requested" cause value, and the UE should then re-establish those PDN connection(s)…..1b. The MME decides to release the PDN connection. This may be e.g. due to change of subscription or lack of resources or due to SIPTO. If the UE is in ECM-IDLE state and the reason for releasing PDN connection is "reactivation requested" e.g. due to SIPTO, the MME initiates paging via Network Triggered Service Request procedure in clause 5.3.4.3 from step 3a onwards in order to inform UE of the request.

· PDN re-establishment (for UEs in idle mode):

(5.3.4.3 Network Triggered Service Request) If the MME needs to signal with the UE that is in ECM-IDLE state, e.g. to perform the MME/HSS-initiated detach procedure for the ECM-IDLE mode UE or the S‑GW receives control signalling (e.g. Create Bearer Request or Update Bearer Request), the MME starts network triggered service request procedure from step 3a in the Network Triggered Service request procedure.
As described above, for the relocation of P-GWs for a SIPTO connection, three procedures are called. Since for a PDN connection with SIPTO permissions, in many cases a P-GW change will follow a TAU with S-GW change, this discussion paper argues the need for devising a TAU procedure with S-GW change and P-GW change. The advantages are obviously the following: 
· reduction in signalling;

· reduction in connection setup delay;

· optimal selection of P-GWs, enabling short cut traffic routes.
Should this concept be agreeable by SA2, NEC will be happy to draft a relevant CR for SA2#86.
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