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1 Introduction
While SA2 has decided to support SIPTO mechanism in the EPS and GPRS system, some work need to be done in CT4 WG. This paper aims to discuss how to implement the appreciate GW selection according to SA2 principle. As deeply researching the SA2 CRs: S2-102886, S2-103030, S2-103070 and S2-103071, we found that it may impact the mobility management signalling in stage3.
2 Discussion

2.1 SA2 conclusion and analysis
According to the description of SA2 CRs, eg:
S2-102886 section 4.3.x: 

“SIPTO can be achieved by selecting a set of GWs (S-GW and P-GW) that is geographically/topologically close to a UE’s point of attachment. “ 

“In order to select a set of appropriate GW (S-GW and P-GW) based on geographical/topological proximity to UE, the GW selection function specified in TS 29.303 [61] uses the UE’s current location information.”
“As a result of UE mobility (e.g. detected by the MME at TAU or SGSN at RAU), the MME may wish to redirect a PDN connection towards a different GW that is more appropriate for the UE's current location. When the MME decides upon the need for GW relocation, the MME deactivates the impacted PDN connections indicating “reactivation requested” as specified in subclause 5.10.3.”
S2-103070 section 4.3.8.2: 
“When SIPTO is applied then it is also considered as a criterion for Serving GW selection.”
These descriptions indicate that if SIPTO is enabled for a PDN connection, MME/SGSN should determine whether the GWs shall be reselected due to UE mobility, that means MME/SGSN may re-calculate the locations of SGW and PGW in the mobility management procedure for SIPTO, let us analyse the following scenario to explain:

Scenario1: TAU/RAU procedure for an idle mode UE with a SIPTO PDN connection and other PDN connection(s), MME/SGSN could initiate PDN deactivation with reactivation required procedure to re-locate PGW, it should be noticed that SGW could not be changed during the PDN deactivation procedure. However, according to the description about GW relocation in SA2 CRs: “SIPTO is a criterion for Serving GW selection”, SGW may also be changed because of SIPTO, that means SGW selection should consider SIPTO as a criterion during TAU/RAU procedure, which occurs before the PDN deactivation procedure.
Scenario2: TAU/RAU procedure for an idle mode UE with all PDN connections are SIPTO PDN connections. MME/SGSN could initiate explicit detach with re-attach required procedure to re-locate PGW(s), in the subsequent re-attach procedure, SGW and PGW could be changed.

Scenario3: Handover procedure for an UE with SIPTO PDN connection(s), though PGW re-location only occurs for an UE in idle mode, SGW could be changed for an UE in connected mode. According to the description in SA2 CRs S2-103070, if MME/SGSN could consider SIPTO as a criterion for SGW selection, the SGW may be changed for SIPTO during Handover procedure.
Conclusion: The above analysis indicates that SIPTO may impact the existing SGW selection mechanism. 
2.2 Problem caused by SIPTO
The above conclusion shows MME/SGSN should consider SIPTO as a criterion for SGW selection. As a premise, the MME/SGSN should know whether SIPTO could be applied for UE’s PDN connection(s) when executing SGW selection, then a question is arisen:
Question: Does the MME/SGSN always know whether the UE could have SIPTO PDN connection(s) before executing SGW selection?
If the MME/SGSN doesn’t relocate during MM procedure, obviously, there is no problem.

If the MME/SGSN relocates, let us have a look at the flow chart shown below:
Inter MME/SGSN inter SGW TAU/RAU procedure
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Figure 2-1: TAU procedure with MME change and SGW change
We could find that the new MME has selected the SGW before sending Create Session Request message in step 8, and according to analysis above, before the step 8, the new MME should also know whether the UE has SIPTO PDN connection(s), i.e. whether the UE has PDN connection(s) for APN with SIPTO_permission flag. 
In the Figure 2-1, SIPTO_permission flag could be gotten via two ways: 
1. From HSS(Update Location procedure), but the SIPTO_permission flag could not be gotten until step 17 is completed;

2. From old MME(Context transfer procedure), but Context Response message doesn’t transfer SIPTO_permission yet.
Inter MME/SGSN inter SGW Handover procedure

There’s the same question as that in TAU/RAU procedure, the target MME could not get SIPTO_permission flag during the Handover procedure.
Answer: MME/SGSN could not get SIPTO_permission flag for an APN to select SGW during inter MME/SGSN inter SGW TAU/RAU/Handover procedure.
3 Proposal

We would like CT4 to discuss the scenarios mentioned above and consider whether they are valid, if CT4 agree on them, we are happy to find a solution to solve the problem and provide contribution in next meeting.
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