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1. Introduction

In RAN2#83b, RAN2 has discussed the solutions of the inter-frequency small cell discovery, and opted out the relaxed measurement and UE based proximity detection mechanism in CELL_DCH state. The solutions of network based and UE based on the network assistant solution will be further assessed. 
This paper gives the analysis on the solutions of small cell discovery and identification, and will try to figure out the way forward to proceed.

2. Discussion
According to the conclusion from last RAN2 meeting, the purely UE based proximity detection mechanism for CELL_DCH state will not be considered any more. Two remaining solutions will be evaluated from RAN perspective. 
2.1 Solutions for the CELL_DCH UE
1) Network based proximity detections
a) Macro cell based proximity detection

Proximity detection of inter-frequency small cells for UEs in the vicinity of the macro cell is performed by the macro network. Upon being detected by the macro network, UEs are further commanded to initiate inter-frequency measurements towards small cells. It has no RAN specification impact.
b) Small cell based proximity detection

RNC sends the uplink configuration of CELL_DCH UE to the small cell, and then small cell detects the uplink signal of UEs in CELL_DCH. Upon being detected UEs are further commanded to initiate inter-frequency measurements towards the small cells. It has impacts on RAN3 specification.
2) UE detects small cell with network assistance
The network provides the fingerprint info to UE, i.e. the distance information of small cell towards at least two macro cells in either in RSCP or Ec/No scope. It impacts RAN2 specification.
2.2 Solution for the non_DCH UE
For non_DCH UE, the candidate of solution as relaxed and limited measurements for UE is described as below.
a) The network could request the UE to perform Inter-frequency measurements for a limited period of time when entering non DCH states to save battery power.
b) Also some relaxed inter-frequency measurements for cell reselection can be used. 
This solution has impacts on RAN2 specification.
2.3 RAN3 impact analysis
According to the description in 2.1, solution 1b could have RAN3 impacts.
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Figure 1 UE Uplink detection start and stop procedure
1. UE establishes the radio link with macro cell and enters to the CELL_DCH state. 
2. If the network want to apply the small cell based proximity detection, then RNC sends the uplink info of the CELL_DCH UEs to the small cell NodeB under the coverage of the macro cell. RNC can select the CELL_DCH UE based on the assistant proximity indicator report from UE. 
3. The small cell NodeB can get the UEs info from RNC, and then periodically detect the uplink signalling of the UE based on the UE uplink configuration, which includes the UE Uplink PSC, UL DPCCH Slot Format, Frame Offset, Chip Offset and detection period.

4.  The small cell NodeB periodically measure the uplink SIR, then notifies the detection result to the RNC if the SIR value is more than the pre-defined value. In order to detect uplink signalling, the small cell needs an additional inter-frequency RF device. 

As there will be ongoing discussion in RAN2, this solution could be a candidate for the legacy UE considering the energy consumption and detection performance.
Proposal 1: It is proposed RAN3 to consider the possible impacts of solution 1b for the mechanism of small cell based proximity detection.
3. Conclusions

In this document we give an RAN3 impact analysis of the small cell based proximity detection solutions. It is proposed for RAN3 to take the impacts of uplink detection mechanism into account when select the solution.

Proposal 1: It is proposed RAN3 to consider the possible impacts of solution 1b for the mechanism of small cell based proximity detection.
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