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1. Introduction

In RAN#61 plenary, the WI of UMTS HetNet mobility has been approved [1]. The detailed objectives of this work item are listed below:

· Consider solutions for small cell discovery and identification. Focus should be on proximity detection (UE based, NW based, UE based NW assisted) and the relaxed inter-frequency measurements for UE in Non DCH state (RAN2, RAN3, RAN4)

· Consider solutions to improve mobility for UEs with high speed. (RAN2, RAN4)
· Consider solutions to support mobility function for massive small cell deployments focusing on extended NCL list. (RAN2,RAN3, RAN4)
· Consider further mobility enhancements (e.g. intra-frequency event triggered reporting on the secondary carrier). (RAN2, RAN4)
In RAN2#83, RAN2 has concluded the followings for the first bullet. 
Agreements:


For the solution options to small cell discovery and identification, it is proposed that discussion should be focused on proximity detection (UE based, NW based, NW provides assistance) related mechanism and the relaxed measurements for UE in Non DCH state, in the WI phase.

This paper will further analyze the solutions for small cell discovery and identification, and try to find the way forward to proceed.

2. Discussion

2.1 Solutions in TR 25.800
1) UE based proximity detection
Based on UE implementation (e.g. the fingerprint info), UE is able to determine that it is near a small cell and may provide to the network a proximity indication. The network could configure the compressed mode gaps for the CELL_DCH UE to measure the inter-frequency small cells which impacts RAN2 specification.
2) 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 send the uplink configuration of CELL_DCH UE to the small cell, 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.
3) 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.
4) Relaxed and limited measurements for UE in Non DCH state

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. 
It has impacts on RAN2 specification.
2.2 RAN3 impact analysis
According to the description in 2.1, solution 2b should 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 periodically detects 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 [2], this solution could be a candidate considering the UE energy consumption and detection performance.
Proposal 1: It is proposed RAN3 to consider the impacts of solution 2b 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 RAN3 to standardize the uplink detection mechanism further in the WI stage.

Proposal 1: It is proposed RAN3 to consider the impacts of solution 2b for the mechanism of small cell based proximity detection.
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