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1          Introduction

The contribution [1] at RAN2#66bis introduced the concept of a proximity indication for inter-freq handover, a proposal was made to ‘Introduce a “proximity indication” by the UE in Rel-9. The details of this message, e.g., when will this be sent by the UE and how can excessive requests be suppressed, are FFS.’
This contribution discusses the idea of using a proximity indication and suggests what information this could contain, with the intention of also addressing the RAN2 issue that  ‘frequency of using these gaps should be limited’ [3]
2         Discussion
We propose to utilise, and make available to the network, any stored fingerprint information which the UE has for CSG or hybrid cells, in order to resolve PSC/PCI confusion. And also propose when a proximity indication could be used and what information should be reported in that message. (NB. As the intention is for the proximity indication to also contain reported information from a UE it is hereafter referred to as a proximity report).
It is reasonable to specify that the UE is only required to send a proximity report when it is configured by the RAN possibly using a RRC Measurement Control message.
Proposal 1. Proximity report is only required once initialised by RAN in Measurement Control message.
Since it was agreed at RAN#66bis that ‘Inbound mobility to hybrid cells as open cell is not dependant on UE fingerprint’ [3]. 
Then it can be concluded that the only type of cells where proximity reports are required is for CSG and hybrid cells whose CSG Id is contained in the UE’s allowed list.
Proposal 2. Proximity report is only sent by the UE for CSG and hybrid cells where the CSG Id is in the UE’s allowed list.  
If the UE has previously stored fingerprint information on a H(e)NB cell, it is assumed that this fingerprint information will also include the PSC/PCI, cell Id/GCI, TA (for LTE) and CSG Id, and whether it is allowed on the cell.
Proposal 3. Proximity report can contain the existing stored fingerprint information of  PSC/PCI, cell Id/GCI, TA (LTE specific), and other information which is FFS depending on the outcome of [2].
It is FFS whether it would be advantageous for the UE is also report more than one cell in a report, this may be difficult and depend on the accuracy of location information, but may provide the network with additional useful information.
If the UE provides the network with additional information in the Proximity Report, the network would then store this proximity information. The network would then configure CM measurement gaps for the UE to measure L1. When the UE measures a PSC/PCI satisfying L1 conditions it would send a Measurement Report to the network indicating the PSC/PCI.
If the PSC/PCI provided by the UE in the Measurement Report matched the proximity information stored in the network the network can then initiate Handover preparation, since all the information to resolve PSC/PCI confusion is already available. This solution therefore has the advantage that no handover evaluation is required nor gaps assigned.
We think it would be reasonable to assume that it would depend on proprietary implementation as to how long the network considered that the information provided in the proximity report would be valid for.
We have also elaborated some scenarios where it is possible that due to PSC/PCI change of a cell the information in a proximity report is invalid. However we consider that these scenarios are rare compared to the scenario whereby the proximity information and measurement report information is consistent.
Scenario 1: PSC in proximity report sent to the network by the UE is for H(e)NB cell X, but the subsequent measurement report from the UE contains the same PSC which is actually for H(e)NB cell Y.

In this case the network will initiate handover to the wrong cell, and HO will fail. 

It is proposed that RAN2 discuss the likely frequency of this scenario and hence if it is indeed reasonable to assume that this is rare, whether therefore the HO failure in this case is acceptable.

Scenario 2a: PSC in proximity report sent to the network by the UE is for H(e)NB cell X, but no measurement report is subsequently received for cell X or…
Scenario 2b: a measurement report is received for H(e)NB cell Y, and the RAN has received no previous proximity information from the UE for this cell.
In both these scenarios it is assumed that by whatever method is chosen in RAN, either Scheduled gaps or Autonomous gaps, the UE will acquire the System  information for the target H(e)NB cell, and hence will perform a preliminary access check in order to assist the RAN in initiating HO preparation to the H(e)NB cell.
3
Conclusion
Following proposals are made in this document:

Proposal 1. Proximity report is only required once initialised by RAN in Measurement Control message.
Proposal 2. Proximity report is only sent by the UE for CSG and hybrid cells where the CSG Id is in the UE’s allowed list,  

Proposal 3. Proximity report can contain the existing stored fingerprint information of  PSC/PCI, cell Id/GCI, TA (LTE specific), and other information which is FFS depending on outcome of [2].
A scenario that could potentially lead to a HO failure is also described and we propose that RAN2 further discuss this to determine if failure in this case is acceptable behaviour.
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