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1 Introduction

In the last meeting it was decided to evaluate the minimum number of identified cells that UE should be able to measure and report to the network [1]. In this contribution we provide some insight into this requirement based on system analysis. 
2 Requirement to Specify
The UE will be required to report the measurement quantity (RSRP), which is measured from N number of ‘identified cells’ within a certain measurement period while fulfilling the accuracy requirements. This requirement needs to be specified for both intra-frequency and inter-frequency case. This requirement is also specified for WCDMA; 8 cells for non-DRX case [2]. The discussion in this document is limited to intra-frequency and non DRX scenario. The requirement will also be specified for DRX in RRC_CONNECTED mode scenario. These advance scenarios will be treated later. 
3 System Analysis
3.1 Simulation Model

The results provided in this section are based on static snap shots obtained from system simulation. The deployment scenario and simulation parameters are according to the ‘System Simulation Scenario’ (Case 1, Macro-cell scenario) specified in Annex A.2 of RAN1 TR 25.814. The fast fading is disabled in the simulator but shadowing is included. This requirement (number of reported cells) is related to mobility scenario in which the measurement quantity should average out the effect of fading. Summary of assumptions is given in the annex B of this document.
The aim of system analysis is to look at the average path loss observed by the UE from ‘N’ number of cells. The results are obtained for two different UE positions (or geometry factor ranges) in the cell: -0.5 dB < GF < 0.5 dB and -3.5 dB < GF < -2.5 dB. These values correspond to cell border region and relevant to handover scenario. The geometry factor (GF) for users in cell ‘i’ is defined as follows: 

[image: image1.wmf]å

R

¹

=

=

M

i

j

j

j

R

i

R

P

GF

,

1

                                                            (1)

[image: image2.wmf]R

i

R

, is the power received from cell i and 
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is the power received from neighbour cell j; M is the total number of number cells (56 neighbours in the simulations). 
3.2 Simulation Results
The simulation results in terms of average path loss versus the cell number is shown is figure 1. By cell number we mean the ‘cells’ in relation with their path loss, which in turn is normalized by the path loss from the strongest cell. As an example, cell number 5 would mean the fifth strongest cell compared to the best cell in terms of path loss measured by UE at certain geometry factor. The average is obtained from the path loss measured from all the UEs located within same geometry factor range (or cell positions) in the entire coverage area. The average path loss for the given cell number is normalized by the strongest cell as stated above. The results show that average path loss at cell number 8 is around 17 dB below the strong cell’s path loss for users residing in the region: -0.5 dB < GF < 0.5 dB. The corresponding average path loss is even larger for users lying in lower GF range as shown by the red curve; average path loss is -13 dB for users in region: -3.5 dB < GF < -2.5 dB. 

Due to rapid change in propagation conditions such a cell, which is 13 to 17 dB below the strongest cell, could become better than other cells in the active set. Therefore, UE should be able to identify, perform measurement and report a cell in this range (path loss 13-17 dB) according to the ‘normal’ requirements (measurement accuracy, delay etc).
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Figure 1: Mean path loss experienced by UE from cells at different geometry ranges
4 Proposal on Required Number of Cells
Based on the results obtained from system analysis we suggest that from network perspective the UE should be capable of measuring at least 8 intra-frequency RSCP identified cells in non-DRX scenario. 
5 Summary

In this section we have provided system analysis to observe the required number of identified cells that the UE should be capable of doing neighbour cell measurements (e.g. RSCP). Our analysis suggest that from system perspective the UE should at least be able to measure and report 8 identified intra-frequency cells in non DRX scenario. 
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Annex A:
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Figure A.1: Path loss versus cell number for all cells (57)
Annex B
The simulation assumptions are based on ‘system simulation scenarios’ defined in TR 25.814 [3]. Simulation scenario: Case 1 (Table A.2.1.1-1) is used except fading is disabled. 
Table A.1 – Macro-cell system simulation baseline parameters 

	Parameter
	Assumption

	Cellular Layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	Inter-site distance
	Case 1 (500 m)

	Distance-dependent path loss
	L=I + 37.6log10(.R), R in kilometers

I=128.1 – 2GHz,   I=120.9 - 900MHz 

	Lognormal Shadowing
	Similar to UMTS 30.03, B 1.4.1.4 

	Shadowing standard deviation
	8 dB

	Correlation distance of Shadowing
	50 m  (See D,4 in UMTS 30.03)

	Shadowing correlation
	Between cells
	0.5

	
	Between sectors
	1.0

	Penetration Loss  
	See Table A2.1.1-1[11][15]

	Antenna pattern [4] (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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	Carrier Frequency / Bandwidth
	Case 1 (2 GHz/10 MHz)

	Channel model
	Fading is disabled

	UE speeds of interest
	Fading is disabled

	Total BS TX power (Ptotal)
	43dBm – 1.25, 5MHz carrier,   46dBm - 10MHz carrier

	UE power class
	21dBm (125mW). 24dBm (250mW)

	Inter-cell Interference Modelling
	UL: Explicit modelling (all cells occupied by UEs), 

DL: Explicit modelling else cell power = Ptotal

	Antenna Bore-sight points toward flat side of cell (for 3-sector sites with fixed antenna patterns)
	


	Users dropped uniformly in entire cell
	


	Minimum distance between UE and cell
	>= 35 meters 
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