3GPP TSG-RAN WG4 #52bis
R4-093549
Miyazaki, Japan, Oct. 12 – 16, 2009
Agenda item:
7.13.9
Source: 
CATT
Title: 
Definition of UE Rx – Tx time difference measurement performance
Document for:
Discussion and Approval
1
Introduction
A LS [1] received from RAN1 informs that a set of measurements for positioning have been defined. These measurements include following contents.

· Reference signal time difference (RSTD),

· UE GNSS timing of cell frames for UE positioning, 

· UE Rx – Tx time difference,

· Timing advance (TADV),

· eNB Rx – Tx time difference,

· E-UTRAN GNSS timing of cell frames for UE positioning,

· Angle of Arrival (AOA).

This document discusses the definition of UE Rx – Tx time difference measurement, and gives the proposals for definition of accuracy and report mapping.

2
Analysis
In specification of measurements [2], the definition of UE Rx – Tx time difference is as following:

	Definition
	The UE Rx – Tx time difference is defined as TUE-RX – TUE-TX
Where:

TUE-RX is the UE received timing of downlink radio frame #i from the serving cell, defined by the first detected path in time.

TUE-TX is the UE transmit timing of uplink radio frame #i.

The reference point for the UE Rx – Tx time difference measurement shall be the UE antenna connector.

	Applicable for
	RRC_CONNECTED intra-frequency


The UE measures Rx – Tx time difference from downlink signal, such as PSCH, SSCH, and CRS. The measurement accuracy may be affected by the cell operating bandwidth. It needs study by simulation on different bandwidth, and different SNR.

The UE Rx – Tx time difference may be measured on cell center or on the edge of cell. The range is similar as range of timing advance. So, it is reasonable that the reporting range of this measurement adopt reporting range of timing advance, i.e. 0 to 20480Ts [3].

The TADV measurement is calculated by eNB Rx – Tx time difference and UE Rx – Tx time difference. The accuracy of UE Rx – Tx time difference should be higher than the TADV measurement. The reporting granularity should be smaller than that of TADV proposed in [3]. On the other hand, in AWGN or line of sight propagation condition, the accuracy of measured timing difference will be more accurate. It is proposed that reporting granularity is half that of TADV proposed in [3].

The measurement period is proposed [200]ms. The text proposal is presented as section 4.

3
Accuracy simulation

3.1
Simulation assumption

The performance of timing difference measurement using CRS is simulated in this paper. The simulation assumptions are as following:

Table 1: Simulation assumption for timing measurement
	Parameters
	Level

	Propagation condition
	AWGN, ETU70

	Frequency
	2GHz

	Operating bandwidth
	10MHz, 1.4MHz

	Uplink-downlink configuration
	1

	Special subframe configuration
	6

	Average number
	5/100ms

	Ês/Iot
	-6dB, 0dB, 6dB, 12dB


3.2
Initial Simulation results

The figure 1 is simulation results of timing measurement in AWGN condition.

[image: image1.emf]-4 -3 -2 -1 0 1 2 3 4

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

10MHz AWGN 11CRS/100ms

 

 

-6dB

0dB

6dB

12dB


Figure 1. Timing measurement in AWGN condition
The figure 2 and figure 3 are simulation results of timing measurement in ETU70 condition with 1.4MHz and 10MHz bandwidth.
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Figure 1. Timing measurement in ETU70, 1.4MHz
Figure 2. Timing measurement in ETU70, 10MHz
From these simulation results, the accuracy of timing measurement is correlated with the bandwidth of measured signal and propagation condition, and has a lower correlation with SNR when the SNR is higher than a threshold. The error of measured timing to the first path from 1.4MHz bandwidth signal is about [-2Ts ~ 24Ts] with 90% probability when the SNR ≥ 0dB in ETU70 condition. The error of measured timing to the first path from 10MHz bandwidth signal is about [-5 ~ 5Ts] excluding SNR = 12dB with 90% probability in ETU70 condition. (It is noted that the measurement method is need to be optimized especially when SNR is high).
These are initial simulation results. It is proposed to discuss simulation assumption in RAN4 and presenting further simulation results by interesting companies to define the measurement accuracy.
4
Text Proposal
============================== Start of Text Proposal ===========================

9.1.9
UE Rx – Tx time difference

The measurement period shall be [200]ms.

9.1.9.1
Accuracy Requirements

The accuracy of UE Rx – Tx time difference is defined as the error of UE Rx – Tx time difference reported compared with Rx – Tx time difference in fact.
The accuracy requirements in Table 9.1.9.1-1 are valid under the following conditions:

Table 9.1.9.1-1: UE Rx – Tx timing difference measurement accuracy
	Bandwidth of uplink signal [RB]
	Accuracy [Ts]
	Conditions

	
	AWGN
	ETU70
	Iob [dBm/180 kHz]
	Ês/Noc[dB]

	6
	( [tbd]
	( [tbd]
	-117 ... -96
	>[tbd]

	15
	( [tbd]
	( [tbd]
	
	

	25
	( [tbd]
	( [tbd]
	
	

	50
	( [tbd]
	( [tbd]
	
	

	100
	( [tbd]
	( [tbd]
	
	


9.1.9.2
Report Mapping

The reporting range of UE Rx – Tx time difference(TRx-Tx_UE) is defined from 0 to 20480Ts with 2 Ts resolution for timing advance less or equal to 4096Ts and 8Ts for timing advance great than 4096Ts.

The mapping of measured quantity is defined in Table 9.1.9.2-1.

Table 9.1.9.2-1: UE Rx – Tx time difference(TRx-Tx_UE) measurement report mapping
	Reported value
	Measured quantity value
	Unit

	TRx-Tx_UE_00
	TRx-Tx_UE ( 2
	Ts

	TRx-Tx_UE_01
	2 ( TRx-Tx_UE < 4
	Ts

	TRx-Tx_UE_02
	4 ( TRx-Tx_UE < 6
	Ts

	…
	…
	…

	TRx-Tx_UE_2046
	4092 ( TRx-Tx_UE < 4094
	Ts

	TRx-Tx_UE_2047
	4094 ( TRx-Tx_UE < 4096
	Ts

	TRx-Tx_UE_2048
	4096 ( TRx-Tx_UE < 4104
	Ts

	TRx-Tx_UE_2049
	4104 ( TRx-Tx_UE < 4112
	Ts

	…
	…
	…

	TRx-Tx_UE_4093
	20456 ( TRx-Tx_UE < 20464
	Ts

	TRx-Tx_UE_4094
	20464 ( TRx-Tx_UE < 20472
	Ts

	TRx-Tx_UE_4095
	20472 ( TRx-Tx_UE
	Ts


5
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