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Abstract of the contribution: Discuss the issue asked by CT4 (C4-120572) and propose how to resolve that issue.
1 Introduction
For EPS network ULI (User Location Information) reporting has been supported from the beginning. Due to ISR it is possible that the SGW receives the ULI information from S4-SGSN and MME simultaneously. However the SGW can only report one ULI to the PGW. To solve that issue SA2 introduced the “ULI with least age” method on which ULI should be sent to the PGW from the Rel-8. Some questions have been raised on whether this feature is really needed (refer to the C4-120572). 
Due to different understanding of the requirement SA2 can not make a progress on this field. At the SA2#94/CT4#59 meeting one joint session has been held to solve this issue. Even that there are still no consensus. Due to that some consideration is that we need SA1 help to solve this issue. 

In this contribution we try to summarize the discussion we see so far. 
2 Discussion
2.1 Requirement analysis
R1: The “ULI” information is useful for many purpose, e.g. charging, LI or others. Due to that it has also been introduced into the “Detach” and “Bearer deactivation” procedure. However in those two procedures the ULI information reported by the MME may not accurately depict the UE’s current location due to UE is not reachable or not need be contacted. Thus the accurate ULI information seem impossible to get in all case. As such it is not need to have the accurate ULI information. 
C1: The ULI information reported to the PGW is not need to be accurate.
R2: If the ULI information reported is not need to be accurate, then whether any ULI information from SGSN or MME is enough. During the discussion, some interest has been shown to have the “best known” ULI information for LI or other usage. This due to the “best known” ULI can be regarded as the UE last activity in the network. As this is associated with the concrete usage of the ULI, it may be better to get confirmation from SA1. 
C2: the concrete usecase on how to use the ULI, i.e. whether the ULI should be the “best-known” ULI, need be confirmed. 
R3: If the ULI reported to the PGW should be the “best known”, then whether the TIME information should also be aware by the PGW. Some consideration is that this is the function missed in the NETLOC WI per [1]. If that, then whether this information also need be transmitted to the PCRF or only the PGW is enough. One of the usage of this information is that it can help to assist post processing handling. As this impact on whether the TIME information need be transmitted on the S5/S8 interface, the requirement also need be confirmed. 
C3: whether the PGW (or even PCRF) need get the TIME information need be confirmed. 
2.2 Option Analysis
The proposal on how to send the ULI to the PGW proposed discussed so far are also listed as below. 
Option A) OI indicator 

This proposal is to use the “OI” flag to let SGSN or MME directly notify the SGW which ULI information shall be forwarded to the PGW. However this proposal is not suitable. 

Besides in some case the SGSN or MME can’t determine whether the ULI included is the latest information then it may not set the “OI”, it also impacts the Detach procedure handling. As in the ISR activated and Detach case, “OI” flag shall avoid to be used. If the “OI” flag is set to 1, it means that the “Delete Session Request” message need be forwarded to the PGW. However due to the ISR is activated, it is possible that the detach message only leads to the ISR be deactivated, i.e. the “Delete Session Request” message shall not be sent to the PGW. For example, when the Periodic TAU timer expired, the MME initiated the detach procedure. In that case UE may camp on the GERAN/UTRAN network. So the “Delete Session Request” message sent by the MME shall not be sent to the PGW.
Instead using the “OI” flag, the logic defined in the TS23.401 is as below 

“6. If ISR is activated, Serving GW deactivates ISR.

   If ISR is not activated and the Serving GW received one or several Delete Bearer Request message(s) from SGSN in step 2, the Serving GW sends a Delete Session Request (LBI) message for each associated PDN connection to the PDN GW. This message indicates that all bearers belonging to that PDN connection shall be released.” 
So if SGW is required to send the delete session request per the “OI” flag, it also impacts the SGW handling. And we need update the SA2 specification. 
In case the “the “best known” ULI is not need, the SGW can forward any ULI information either from the SGSN or from the MME. Thus the “OI” is not need in this case. 
In case the “best known” ULI is need, then in this case the “OI” can only be used to solve partial case, e.g. users initiated detach procedure. However even in those cases it also impact the SGW handling per the issue mentioned above. 

Option B) Age information

This proposal is to add additional AGE information associated with ULI into GTP path. And the SGW can judge which ULI is the latest AGE and report the combination of ULI and AGE to the PGW. 
Some consideration from operator is that the elapsed time(i.e. AGE information) associated with the ULI information can be used as additional information to assist post processing handling, e.g. to guess the accuracy of the reported ULI. And the AGE information may even not possible to get via other path in case the Detach procedure as all the UE non subscription related context may have been removed or the entity are not permitted to query the HSS get that data(e.g. the entity in the VPLMN). So the simple way is go via the GTP path.
In case the “the “best known” ULI is not need, the SGW can forward any ULI information either from the SGSN or from the MME. The additional “AGE” information can help to assist post processing handling if need. However whether this change does need depend on the related usecase. Also per that usecase it can be decided to introduce this change from which release. 
In case the “best known” ULI is need, then the “AGE” information can help to solve the problem.
Option C) Two ULI information 

This proposal is that two ULI information are all reported to the PGW. 
In case the “the “best known” ULI is not need, the SGW can forward any ULI information either from the SGSN or from the MME. Two ULI proposal is not need. 

In case the “best known” ULI is need, then this proposal does not help too much as As UE can move within the RA/TA without any signaling interaction with the network, if only the ULI information without any associate information is reported to the PGW, it is not different comparing to RA/TA information reporting. 

From above three options comparing, our conclusion is that:

In case the “the “best known” ULI is not need, the SGW can forward any ULI information either from the SGSN or from the MME. It does not need any other IE assistance. In this case the “AGE” information may be useful, but it need check on the related usecase. 

In case the “best known” ULI is need, then the best way is go via the “AGE” proposal.
C4: Depend on the concrete usecase it can decide on whether ‘AGE’ is need. Also per the C3 clarification it can determine how far the “AGE” information should be transmitted. 
3 Conclusion
It is proposed in the joint session with SA1 we need try to clarify the question raised in the section 2.1. Per that clarification we can do some further comparing on each solution and solve this open issue. 
4 Reference
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