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1. Introduction 

In the RAN4 meeting #53 the simulation assumptions for aligning results for UE Rx - Tx time difference measurement were presented [1]. This measurement in conjunction with eNode B measurements is used for determining the UE position by the virtue of enhanced cell ID location methodology. Based on these assumptions in [1] we provide simulation results for different set of scenarios. 
2. Discussion
The simulation results follow the assumptions given in [1], which are summarized in Table 1. Results are obtained for FDD case only. Practical estimation algorithms are assumed and the estimate is based on the CRS. 
Table 1. Simulation assumptions for UE Rx – Tx time difference measurement accuracy
	Parameters
	Value
	Comments

	System bandwidth 
	1.4MHz
	

	Measurement bandwidth
	6RB
	

	L1 measurement period
	200 ms
	

	Measurement sampling rate
	5 or 10 samples per L1 period
	Two cases are simulated. Samples are equally spaced in time over L1 measurement period; 1 sample = 1 ms (coherent averaging)

	Number of Tx Antennas
	1
	

	Number of Rx Antennas
	2
	Equal gain antennas, uncorrelated.

	Duplex mode
	FDD 
	

	DRX/DTX
	OFF
	

	Propagation conditions
	AWGN
	

	Frequency 
	2.0 GHz 
	

	Interference from cells not simulated [Noc]
	-
	AWGN

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


3. Simulation results
The simulation results for UE Rx – Tx time difference measurements are presented in this section. The results are only given for 1.4MHz bandwidth in AWGN.

The results are presented as distribution of UE Rx - Tx time difference measurement error in number of Ts (1 Ts = 1/(15kHz*2048) = 32.5 ns) at different Ês/Iot levels. Error is related to the ideal base station transit timing. Results are shown in Figure 1 and Figure 2. It can be seen from the figures that the error stays 90%-time roughly within 2.5*Ts.
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Figure 1. CDF of averaged 5 samples per 200ms (1 average value reported every 200ms)
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Figure 2. CDF of averaged 10 samples per 200 ms (1 average value reported every 200ms)



4. Discussion on the requirements
In original simulation assumptions given in [1] and in requirement setting given in [3] it was proposed to set the requirements also in fading condition (namely ETU70). However similarly as discussed in context of UE transmit timing accuracy requirements, setting and selection of the reception window/timing is UE implementation dependent accounting UE internal delays. Therefore it is felt that the requirement can and should only be set in AWGN conditions. 
Regarding the requirement setting in general and verification of it, the existing requirements related to the UE transmit timing need also to be accounted. The current transmit timing requirements adjustment requirements are set in 36.133 as follows:


[image: image3]
Hence, the adjustment rate of the UL transmit timing corresponds to the L1 period of the Rx-TX time difference measurement. As these timings are unlikely to be aligned, the possibility of UE adjusting its transmit timing would need to be accounted. The allowed step sizes Tq are given in 36.133 Table 7.1.2-2, copied below for reference in Table 2. In principle it could be possible that the optimum timing for UE falls between two steps/samples, and therefore due to noise, UE transmit timing could ‘oscillate’ between two transmit samples. It is felt that this should not be an issue in AWGN conditions, assuming that the Ês/Iot level is sufficient. It should be noted that the requirement can be applied only in case when no change to the transmit timing is implied due to Timing Advance commands or due to expiration of Timing Advance timer. 
Table 2. Tq Maximum Autonomous Time Adjustment Step
	Downlink Bandwidth (MHz)
	Tq_

	1.4
	16*TS

	3
	8*TS

	5
	4*TS

	(10
	2*TS

	Note: TS is the basic timing unit defined in TS 36.211


Furthermore as also discussed in previous meetings these requirements are band-agnostic. Different band filters have different kind of requirements and therefore the design, leading to different group delays experienced at the filter.  As this delay is also frequency and bandwidth dependent some tolerance should be given for different group delays at different bands and filter implementations. In addition, there needs to be additional consideration given for the temperature varying characteristics of filters.
Hence accounting the discussion given above, simulation results presented in previous section it is felt that the requirement should be set as follows:

	Parameter
	Unit
	Accuracy [Ts]
	Conditions1

	
	
	Normal condition
	Extreme condition
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 33, 34, 35, 36, 37, 38, 39 and 40
	Bands 2, 5, 7, 17
	Bands 3, 8, 12, 13, 14
	Band 9

	
	
	
	
	Io
	Io
	Io
	Io

	UE RX-TX time difference for Ês/Iot ≥ [-3]dB
	Ts
	[(12]
	[(16]
	-121dBm/15kHz … -50dBm/ BWChannel
	-119dBm/15kHz … -50dBm/ BWChannel
	-118dBm/15kHz … -50dBm/ BWChannel
	-120dBm/15kHz … -50dBm/ BWChannel

	Note 1. Io is assumed to have constant EPRE across the bandwidth.


In addition, side conditions related to RSRP level should be defined in a similar manner as done in 36.133.

5. Conclusions

In this contribution we have presented simulation results for the Rx-Tx time difference and given some consideration on the aspects effecting the requirements and their verification. Finally we have given a proposal for the requirements, to both, normal and extreme, conditions. 
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All adjustments made to the UE uplink timing shall follow these rules:


1)	The maximum amount of the timing change in one adjustment shall be Tq seconds.


2)	The minimum adjustment rate shall be 7*TS per second. 


3)	The maximum adjustment rate shall be Tq per 200ms. 
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