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1. Introduction
The CNO-ULI has concluded the PRA solution in Rel-12. It helps to reduce the signalling on control-plane while make PCRF know UE’s rough location. 

However, in Rel-12, the CNO-ULI only concludes that there is only one Presence Reporting Area for one IP-CAN session, which makes this function has very limited scenario. This paper propose to illustrate the need extended PRA proposal.
2. Discussion

2.1 Scenario

The existing mechanism cannot fulfil the scenario mentioned below and needs to be extended.

1) Usually in one big city, there are many interesting districts, e.g. business district, tourist resort. PCRF need to know in which district the UE is and distribute different policy accordingly.  
2) There is a popular deployment for indoor eNB. And usually one indoor eNB just indicates one building, therefore knowing if the UE is in some certain indoor eNBs helps PCRF to know if the UE is in some certain buildings. However, according to existing mechanism, there is no event trigger like “eNB changed” and the effective way to realize this function is to support extended PRA, given that only PRA can be defined as eNB level granularity. There should be limited number of indoor eNBs defined as different PRAs, not each indoor eNBs is defined as a PRA.
The scenarios mentioned above may be solved by location reporting function (see TS 23.401), which helps PCRF to know in which cell the UE is. However, it incurs too much signalling, especially in S1 interface, and more importantly, in most of time, we don’t need this level of accuracy.
Another method is to configure serving area, e.g. TA/RA, mapping to the interesting district. However, the serving area configuration depends on many aspects, such as paging policy, radio coverage, etc. It can hardly be configured just for tracking interesting district.

Therefore, we propose to PRA extension to make the existing PRA mechanism fit into more valuable scenario. And moreover, this kind of extension seems to be little impact on existing mechanism.
2.2 Possible solutions

Solution : Define more PRA ids in on e PDN connection
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Configuration: There are three PRAs, PRA2 and 3 are overlapped.
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When the UE enters one of the overlapped area between PRA2 and PRA3, the MME will realize it and then report to PCRF via SGW/PGW that the UE entered PRA2 and PRA3. Then PCRF can know in which PRAs the UE enters or leaves based on the PRA number.
Impacts

It needs more PRA ids per IP-CAN session. 
MME needs to judge the cell/eNodeB/TA UE enters belongs to which PRA’s list and then report to PGW and PCRF. Some load will be added in MME. 
PCRF needs to distribute the reporting request with the lists of PRAs but do not need to do the differentiation work since this has been done in MME.
2.3 Evaluation
The proposed solution puts the mapping work in MME, and compared to Rel-12 PRA, it just may configure multiple PRA ids rather than one.  
The maximum number of PRA ids in one PDN session may vary in different realistic implementation and should not be defined as standardization like existing PRA mechanism. But the number shall be limited to fit into the capacity of MME.
3. Proposal

It is proposed to using the introduced solution (put the mapping work in MME) to make it possible to define more than one PRA ids in one PDN connection. 
Discuss and approve relevant CRs (S2-150290, S2-150289) for this solution.
