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Discussion and decision
1. Introduction
Still there are two FFS’s related with proximity report procedure in the RRC document. We analyzed the issues and tried to provide possible solutions in this contribution.

2. Discussion
2.1 Proximity report and handover
One remaining issue is how the proximity information reported from the UE can be delivered to the new serving cell when handover happens. The situation can be subdivided into inter-RAT and intra-LTE cases.

For inter-RAT handover, there was no such mechanism to transfer local information of a source RAT to a target RAT. It seems reasonable to keep the same principle for the proximity report. If there is no proximity information transfer in the network side, the UE should report it instead. I.e. the UE re-initiates proximity report procedure after inter-RAT handover and sends fresh proximity indication to the target RAT cell regardless of if it has sent any proximity indication to the serving RAT.
Proposal 1: The UE re-initiate proximity report procedure after inter-RAT handover. (No specification change is needed.)
For intra-LTE handover case, there can be two basic approaches, network based approach and UE based approach, depending on which entity delivers the proximity information to the target cell.

· Network base approach: When inter-LTE handover happens, the source eNB can transfer stored proximity information of the handover UE to the target eNB. The information needs to be added to the AS-Config that is delievered to the target eNB.
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Figure 1 UE moving through rel-8 coverage

If rel-8 eNBs co-exists with rel-9 eNBs, the situation is a bit more complex. If there can be rel-8 eNBs that do not understand the proximity information (see figure 1), the UE needs to re-initiate the proximity report procedure after handover from rel-8 eNBs to the rel-9 eNB that supports proximity report proceudre. The stage-3 modification or a new note may be needed to treat this case as the entering proximity area event.
· UE based approach: The same solution as the inter-RAT case. I.e. the UE re-initiates proximity report procedure after every handover if the target eNB supports proximity report proceudre. This solution has benefits such as 1) simple as no network interface is involved and 2) one common solution that can be used for both intra-LTE and inter-RAT cases. But this may cause more over-the-air signalling overhead.
Proposal 2: RAN2 should discuss how to deliver proximity information to the target cell in the handover situation and make a decision.
2.2 Frequent proximity reports
As the detail of how the UE builds up fingerprint information is left to the implementation, the proximity report that is based on the fingerprint is not well expectable in the network perspective. Some UE may build up its fingerprint based on GPS information that has fine resolution with just tens of meters error while some other implementation can build the fingerprint based on bigger area information such as GCI and/or TAC.
If a UE vendor implemented very good fingerprint construction method based on GPS, the proximity area can be smaller than the size of a single macro cell (see figure 2).
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Figure 2 UEs sending proximity indication frequently
The UEs In the avobe example can generate entering and leaving proximity indication repeatedly even in the same macro cell. There should be a method that can prevent this kind of excessive reports.
· Option 1: The eNB can disable proximity report of the problematic UEs. This method is simple but if used, the eNB is hard to know when the additional SI report (to trigger hand-in) is needed. Maybe the eNB needs to request the additional SI report every time it receives a measurement report for a CSG cell.
· Option 2: Introduce a prohibit timer between successive proximity reports as suggested in [2]. The UE can start the timer after sending the first entering proximity indication. Successive proximity reports are not allowed while the timer is running. The UE may need to queue an event happened during the timer period, and check if the event is still valid after timer expiery. (e.g., a UE leaving its home cell immediately after sending entering proximity indication.) If the event is still valid, that should be reported.
· Option 3 (Simplication of option 2): The UE sends the first proximity report when it enters fingerprint area. After the first report, the UE keeps sending the proximity report periodically while it stays in the vicinity of its home cell. The period can be configurable, and the configuration should be long enough as few minutes to reduce number of reports.

The leaving proximity indication is not needed with this change. When the eNB receives a measurement report for CSG cells from a UE, it can check the time when the last proximity report was received, and know if the UE has left its proximity area. This method is a bit slower than unsing leaving proximity indication, but still ok as it is not urgent for the eNB to know the UE’s leaving proximity event.
Proposal 3: RAN2 should discuss the solutions to prevent excessive proximity report and make a decision.
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