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1   Introduction
In the last meeting, RAN4 discussed for defining requirements of UE Rx-Tx time difference measurement for Enhanced Cell ID Positioning Method. It was endorsed that the simulation assumptions for this measurement as table 1 in [1].
Table 1: Simulation parameters for UE Rx – Tx time difference measurement accuracy
	Parameters
	Value
	Comments

	Measurement bandwidth
	1.4MHz, 10MHz, 20MHz
	

	System bandwidth
	6RB,50RB,100RB
	3 cases

	L1 measurement period
	200ms
	

	Measurement sampling rate
	-
	Implementation dependent

	Number of Tx Antennas
	1
	

	Number of Rx Antennas
	2
	Both antennas with equal gain, no correlation between them

	Duplex modes
	FDD and TDD
	2 cases

	TDD specific parameters
	Uplink-downlink configuration
	1
	

	
	Special subframe configuration
	6
	

	DRX/DTX
	OFF
	

	Propagation conditions
	AWGN, ETU70, EPA5
	3 cases

	Frequency 
	2.0GHz 
	

	Interference from cells not simulated [Noc]
	-
	AWGN

	Geometry factor: Ês/Iot
	-3dB, 0dB, +3dB, +6dB
	Results for selected Ês/Iot levels


The following performance measure is proposed:

       UE Rx – Tx time difference measurement accuracy CDF for different Ês/Iot, propagation conditions, bandwidths, and duplex modes.

The accuracy requirements shall be based on 90% confidence interval of the above results and the UE implementation margin.

This document presents these simulation results and gives proposal for defining requirements for this measurement.
2
Simulation results
These simulation results for TDD are abstracted in table 2. Details of these simulation results are attached in annex.
Table 2: Simulation results for UE Rx – Tx time difference measurement accuracy (TDD)
	
	90% confidence interval of results (Ts)

	Ês/Iot
	-3dB
	0dB
	3dB
	6dB

	AWGN
	
	
	
	

	1.4MHz
	-6.4～-3.5
	-4.5～-3.5
	-4.5～-3.5
	-3.5～-3.5

	10MHz
	-3～-2
	-2～-1.5
	-1.7～-1.2
	-1.5～-1.2

	20MHz
	-2.35～-2.3
	-2.4～-2.2
	-2.2～-1.8
	-1.5～-0.9

	EPA5Hz
	
	
	
	

	1.4MHz
	-29～-1
	-20～-1
	-15～-1
	-12～-1.7

	10MHz
	-6～0
	-3～-0.15
	-1.7～-0.4
	-2～-0.5

	20MHz
	-1～0
	-1～0
	-1.5～0
	-1.5～-0.5

	ETU70Hz
	
	
	
	

	1.4MHz
	-18～7
	-10～9
	-3.6～7.8
	-2.6～8.8

	10MHz
	0.5～4
	0.5～2.4
	0～1.6
	0～1.2

	20MHz
	0～2
	-0.5～1
	-0.5～0.5
	-0.5～0.5



From the simulation results, the measurement accuracy of UE Rx-Tx time difference is related with Ês/Iot and bandwidth. With higher Ês/Iot or wider bandwidth the accuracy is better. The effect of bandwidth is higher in EPA or ETU propagation condition than in AWGN condition.
3 Proposal
It is sufficient to define requirements based on the simulation results of  Ês/Iot = -3dB only. It is proposed that the measurement accuracy in AWGN condition should be defined as a basic requirement. The requirement in ETU is defined to require measurement ability of UE in condition of strong path is not first path. The requirements in EPA condition may not be defined.
Considering implementation margin of 100ns at least, it is proposed the accuracy requirements as shown in table 3. The same requirements are recommended for both TDD and FDD.
Table 3: UE Rx – Tx timing difference measurement accuracy

	Bandwidth of downlink signal [RB]
	Accuracy [Ts]
	Conditions

	
	AWGN
	ETU70
	Bands 1, 4, 6, 10, 11, 33, 34, 35, 36, 37, 38, 39 and 40
	Bands 2, 5, 7, 17
	Bands 3, 8, 12, 13, 14
	Band 9
	Ês/Iot [dB]

	
	
	
	Io
	Io
	Io
	Io
	

	6
	( [10]
	( [22]
	121dBm/15kHz … -50dBm/ BWChannel 
	119dBm/15kHz … -50dBm/ BWChannel
	118dBm/15kHz … -50dBm/ BWChannel
	120dBm/15kHz … -50dBm/ BWChannel
	≥ -3

	50
	( [7]
	( [8]
	
	
	
	
	

	100
	( [6]
	( [6]
	
	
	
	
	


4 Reference
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Annex
In the following figures, the x axis is measurement error of Rx-Tx time difference with first path of received signal. the unit of x-axis is Ts. the y-axis is CDF of UE Rx – Tx time difference measurement accuracy.
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Figure 1. CDF of accuracy with 1.4MHz bandwidth
Figure 2. CDF of accuracy with 10MHz bandwidth
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Figure 3. CDF of accuracy with 20MHz bandwidth
5.2
EPA5Hz
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Figure 4. CDF of accuracy with 1.4MHz bandwidth
Figure 5. CDF of accuracy with 10MHz bandwidth
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Figure 6. CDF of accuracy with 20MHz bandwidth
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Figure 9. CDF of accuracy with 1.4MHz bandwidth        Figure 10. CDF of accuracy with 10MHz bandwidth
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Figure 6. CDF of accuracy with 20MHz bandwidth
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