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Abstract of the contribution: This contribution analyses the SIPTO PDN management on SIPTO macro mobility scenario and provide a method to make the SIPTO PDN management more effective.
1 Introduction
At SA2 79#, it has been agreed that the MME/SGSN is able to redirect SIPTO connection towards a different PGW that is more appropriate for the UE’s current location as a result of UE mobility(e.g. TAU/RAU). However the SGW relocation shall also consider the impact of the SIPTO traffic. That is issue missed in the current specification. 
2 Discussion
For the UE with SIPTO PDN, the serving SGW should be geographically/topologically close to the UE to reduce the cost of delivery. Otherwise it is impossible to keep local traffic efficiency even we select the PGW close to the UE. Due to this reason SIPTO possibility is considered as one of the criterion for SGW selection (refer to TS23.401 section 4.3.8.2).

However in the current mobility procedure new SGSN/MME get SIPTO indicator only after it interrogates with HSS, which is after the SGW selection, e.g. TAU/RAU/Handover. It is possible that the new SGSN/MME selects a SGW far from the UE attachment point. Then the traffic path will not be optimized even the LGW do relocation later. 
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Figure 1. Traffic flow after TAU/
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Figure 2.  un-optimal traffic flow / 
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Figure 3. optimal traffic flow/
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For example the new SGW may be selected as collocated with the PGW (Located on the core network) different from the local PGW during the TAU procedure which is shown in the Figure1.Later L-GW relocation procedure are triggered. The new SGSN/MME judge whether the SIPTO PGW is appropriate for the UE’s current location. If not, the new SGSN/MME deactivates the SIPTO PDN connection indicating “reactivation request” to the UE. If the UE is requested to re-establish the SIPTO PDN connection, the new SGSN/MME may select a PGW close to the UE’s attachment point but far from SGW as shown in Figure2. The SIPTO traffic route in Figure2 is not optimal and is not conducive to reducing the cost of delivery. The same problems exist in the handover procedure.
To solve above problem it is natural to let new SGSN/MME select a SGW close to UE when UE have SIPTO subscription. So the solutions can be divided into two steps, 
a) Whether the SGW selected is suitable?
b) How to trigger the SGW relocation if it is need?
2.1 Relocate the SGW after the mobility procedure

These proposals do the SGW relocation after the mobility procedure, i.e. when new MME/SGSN gets the SIPTO indicator from HSS. Then new SGSN/MME judge whether the current SGW is suitable for the SIPTO traffic. If not, SGW relocation can be trigger later. 
The possible trigger point to do the SGW relocation can be, 

a) Periodic RAT/TAU procedure. After receiving periodic RAU/TAU request from the UE with the SIPTO subscription, the new SGSN/MME checks whether the SGW is appropriate for the UE. If not the SGSN/MME re-selects a new SGW that is geographically/topologically close to the UE
b) During the PGW relocation procedure. If the PGW are requested to be re-established, then one indicator to notify UE that SGW need be relocated also send to the UE. UE trigger a TAU (need define a new TAU type== SGW relocation) to do the SGW relocation. 
2.2 Relocate the SGW during the mobility procedure

c) This proposals do the SGW relocation during the mobility procedure, i.e. the new MME/SGSN gets the SIPTO indicator from the old SGSN/MME and take that indicator into account when new SGSN/MME do the SGW selection. 
To realize that old entity need convey the SIPTO subscription which is downloaded from HSS as one of the UE context information and sent to new SGSN/MME. Based on that information new SGSN/MME can combine it with the current SGW selection procedure. 

2.3 SGW close to RAN always selected first

d) This proposal always selects the SGW close to the RAN during the mobility procedure no matter whether UE have SIPTO subscription. Thus it can avoid do any SGW relocation after the mobility procedure. 
3 Comparison

It is clear that option d) should not be considered as this will break SGW selection principle. As original the geographic location is one of the parameter that impacts the SGW selection. Now we make it as the only parameter. It is unnecessary restriction. For example if the UE does not have any SIPTO subscription if we always select the SGW close to the UE attachment place, it may introduce more frequent SGW relocation than before. Also it means the L-SGW may need same capacity as the SGW in the core network. That seems unnecessary. 

C1: Option d) should not be considered as a candidate option. 
For the left three options, if we do the SGW relocation after the mobility procedure. It means that SGW has been selected before. Thus the new MME/SGSN need query DNS database to check whether the current selected SGW is close to the UE location. If not, additional relocation methods are triggered. The problem we see on this proposal can be listed as below,
I) Additional DNS query to check whether SGW location is suitable for the current location are always required.  

II) In most of case additional SGW relocation are need. This is due to the SIPTO indicator has not been taken into account when SGW selections are executed. This cause additional signalling load on the S4/S11/S5/S8, especially when UE have multiple PDN connection.
III) Additional enhancement is need for the existing procedure. Even when the SGSN/MME detects the need of the SGW relocation, additional processing on the existing procedure is need, such as on the P-TAU/RAU procedure to do the SGW relocation or do the TAU before the PDN connection reestablishment.

IV) For the P-TAU/RAU proposal the non-optimized SIPTO routing path do exist before the next P-TAU/RAU procedure even when SGSN/MME has triggered the L-PGW reallocation.

V) For the TAU before the PGW relocation it is clear new IE need be added to NAS signalling. It will impact the UE and MME, e.g. a new TAU type need be defined. 
On the other aspects for the solution c) the new SGSN/MME do the suitable SGW selection with the normal SGW selection procedure in the mobility procedure. It can assure that the SGW selected are suitable for SIPTO PDN connection right at the beginning. No additional work is added to SGSN/MME. It can also assure that when PGW is relocated the optimized path can be used right way as shown in Figure3. 
C2: Option c) seems the most suitable solution to solve this problem. To do that the old entity need transmit the SIPTO subscription information to the new entity. 
4 Proposal
We propose to select option c) as the standard method and the relative CR are S2-103493/3494.
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