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1. Introduction

In [1] [2], NW based and NW assisted solutions to small cell discovery and identification for DCH state were discussed and it was agreed that the small cell based proximity detection method will not be considered further.
In this paper, we further compare the remaining two mechanisms: macro cell based and  NW assisted, from the perspective of applicable scope and signalling number, also, we describe the flow of NW assisted mechanism and related message content, some proposals are suggested. 
2. Discussion

2.1 NW based vs NW assisted
There are two types of network based proximity detection mechanism: small cell based proximity detection and macro cell based proximity detection. Last RAN2 meeting it was agreed that the small cell based proximity detection method would not be considered further. Also, it was required to show the significant gains that NW assisted method can bring versus using the purely NW based method. 
For the purely NW based method, there are 2 solutions: 

· RTT: Round Trip Time, the UE Rx-Tx difference and RTT measurements can be used to locate UE position defined in [4]

 REF _Ref375556890 \r \h 
 \* MERGEFORMAT [5]. 
· Periodic Measurement: The intra-frequency measurements defined in [3] allow the UTRAN to command periodic measurements of CPICH RSCP or other measurement quantities in the UE.
In table below, we show NW assisted method gain to the other 2 solutions of NW based method in terms of applicable scope and signalling number. Compared to RTT, NW assisted solution has larger applicable scope and almost no additional signalling. Compared to periodic reporting, NW assisted solution has only 1 signalling vs. 450~11520 signallings of compared method, and almost full coverage applicable. 
	solutions

items
	NW based
	NW assisted

	
	RTT
	Periodic Measurement
	Network assisted

	Scope
	30%(Note 1)
	100%(Note 2)
	97%(Note 3)

	Signalling number(per hour)
	0(Note 4)
	450~115200(Note 5)
	1(Note 6)


Note 1: require all radio links in active set, which means that UE must be in soft handover area, while only 30% scope of whole cell coverage falls in soft handover area. 

Note 2: we think this way can cover all scope.
Note 3: see [3].

Note 4: Network will directly send inter-frequency measurement control message to UE when proximity to small cell via RTT is detected.
Note 5: 8 UEs in each macro cell, intra-frequency report interval is between 250ms to 64000ms, so: the maximum report number=8 * 3600/0.25=115200. The minimum report number=8*3600/64=450.

Note 6: UE detects its proximity to inter-frequency small cell and sends indicator to network.
Observation 1: As far as applicable scope and the number of signalling are concerned, NW assisted method is better than the NW based method.

Proposal 1: It is proposed that, to the issue of inter-frequency small discovery and identification, RAN2 should focus on the solution of UE detecting small cell with network assistance.
2.2 NW assistance 

2.2.1 Flow description
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Figure 2: Flow of proximity detection for NW assisted mechanism
For the above signalling procedure, each step is elaborated below.

Step 1:

The RAN provides parameters through measurement control message or other dedicated signalling or broadcast signalling. Parameters include inter-frequency small cell list. Each of this lists include 2 macro cells and the related RSCP value for them.
Step 2:

The UE performs intra-frequency measurement, and checks against received parameters in each of inter-frequency small cell list. 
Step 3:

UE reports measurement results to NW to indicate its proximity to a certain inter-frequency small cell. 

2.2.2 Possible spec impacts: message and IE descriptions
	Information Element/Group

name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	> inter-frequency Proximity detection
	MP
	
	
	
	

	>> Proximity detection 
	MP
	
	1 to <maxCellMeas>
	List Number =inter-frequency small cell number in current macro cell.
	

	>>>Macro Cell1 ID
	MD
	
	Primary CPICH info 10.3.6.60
	Default value is “current serving cell”.
	

	>>>RSCP1 value
	MP
	
	Integer (-115..-25 by step of 2)
	RSCP, [dBm]
	

	>>>Macro Cell2 ID
	MP
	
	Primary CPICH info 10.3.6.60
	Neighbour Macro Cell
	

	>>>RSCP2 value
	MP
	
	Integer (-115..-25 by step of 2)
	RSCP, [dBm]
	


Proposal 2: It is proposed RAN2 to discuss and agree to introduce RSCP of macro cells as the assisting parameters for the mechanism of UE detecting inter-frequency small cell with network assistance.
3. Conclusions

This contribution mainly discussed the solutions of small cell discovery and identification for DCH UEs, and the following proposals were given:
Proposal 1: It is proposed that, to the issue of inter-frequency small discovery and identification, RAN2 should focus on the solution of UE detecting small cell with network assistance.
Proposal 2: It is proposed to RAN2 to discuss and agree to introduce RSCP of macro cells as the assisting parameters for the mechanism of UE detecting inter-frequency small cell with network assistance.
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