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1
Introduction
In last RAN4 meeting, the simulation assumption for E-CID measurement performance was approved in [1]. The proposed assumptions for wider BW case is shown as below,
Table 1. Simulation assumptions for UE Rx-Tx time difference measurement accuracy
	Parameters
	Value

	Cell layout
	1 cell for UE Rx-Tx time difference measurement

	Measurement bandwidth
	· 5MHz (baseline for benchmarking with Rel-9)
· 10MHz
· 15MHz
· 20MHz

	L1 measurement period
	200ms

	Measurement sampling rate
	5,
sample interval = 40ms

	Number of Tx Antennas
	1

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

	DRX/DTX
	OFF

	Propagation conditions
	· AWGN

· ETU30
· EPA5

	Frequency 
	2.0GHz 

	Interference from cells not simulated [Noc]
	AWGN

	Geometry factor: Ês/Iot
	-3dB


In this contribution, we provide the simulation results on UE Rx-Tx measurement performance under wider BW, i.e. 10MHz, 15MHz and 20MHz.
2
Simulation metrics
In this simulation, the CDF curves are to be provided for:
· UE Rx-Tx measurement error   = (estimated UE Rx-Tx – ideal UE Rx-Tx) 
[Ts]  
Note: 90% confidence interval of results is adopted for statistic.
Simulation results
Based on the simulation assumptions, the following results can be achieved in different channel conditions.
Table 2. Simulation results for UE Rx-Tx time difference measurement accuracy
	CRS Ês/Iot =-3dB, FDD

	AWGN
	ETU30
	EPA5
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For readability, the following table is summarized,
Table 3. simulation results summary
	Channel condition
	CRS Ês/Iot =-3dB, FDD

	AWGN
	5MHz (benchmark)
	-1.12~-1.06

	
	10MHz
	-0.58~-0.56

	
	15MHz
	-0.32~-0.29

	
	20MHz
	-0.24~-0.24

	ETU30
	5MHz (benchmark)
	-2.48~+1.59

	
	10MHz
	-1.66~-0.90

	
	15MHz
	-1.39~-1.04

	
	20MHz
	-1.18~-0.84

	EPA5
	5MHz (benchmark)
	-1.72~-1.50

	
	10MHz
	-1.17~-1.05

	
	15MHz
	-0.93~-0.88

	
	20MHz
	-0.83~-0.77


From the simulation results, observations can be obtained as below,
Observation 1: The worst UE Rx-Tx time difference measurement performance is seen in ETU30 channel condition.
Observation 2: From 5MHz to 10MHz the gain from wider BW is obvious, but from 10MHz to 20MHz the gain from wider BW is not obvious. 
Besides the CRS estimation error, the UE implementation margin and UE transmit timing error shall be taken into account for requirement defining [2-4]. Here we use half of Tq for transmit timing error as we analyzed in [5]. The Tq is defined in Table 4,
Table 4. Tq Maximum Autonomous Time Adjustment Step

	Downlink Bandwidth (MHz)
	Tq

	1.4
	17.5*Ts

	3
	9.5*Ts

	5
	5.5*Ts

	(10
	3.5*Ts

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


Thus, consideration Rx estimation error and UE transmit timing error, the minimum UE Rx-Tx measurement accuracy can be,
Table 5. Minimum UE Rx-Tx measurement accuracy performance
	BW
	Minimum Accuracy performance

	5MHz (benchmark)
	5.23Ts

	10MHz
	3.41Ts

	15MHz
	3.14Ts

	20MHz
	2.93Ts


In the current TS36.133, the accuracy requirement for UE Rx-Tx time difference is,

Table 6: UE Rx – Tx time difference measurement accuracy

	Accuracy
	Conditions

	
	Ês/Iot
	Downlink bandwidth
	Io Note 1 range

	
	
	
	E-UTRA operating bands
	Minimum Io
	Maximum Io

	Ts Note 2
	dB
	MHz
	
	dBm/15kHz Note 6
	dBm/BWChannel

	(20
	(-3 dB
	≤ 3 MHz
	1, 4, 6, 10, 11, 18, 19, 21, 23, 24, 33, 34, 35, 36, 37, 38, 39, 40
	-121
	-50

	
	
	
	9, 30, 42, 43
	-120
	-50

	
	
	
	28
	-119.5
	-50

	
	
	
	2, 5, 7, 27, 41, 44
	-119
	-50

	
	
	
	26
	-118.5 Note 3
	-50

	
	
	
	3, 8, 12, 13, 14, 17, 20, 22, 29 Note 5
	-118
	-50

	
	
	
	25
	-117.5
	-50

	
	
	
	31
	-114.5
	-50

	(10
	(-3 dB
	≥ 5 MHz
	Note 4
	Note 4
	Note 4

	NOTE 1:
When in dBm/15kHz, the minimum Io condition is expressed as the average Io per RE over all REs in that symbol. Io may be different in different symbols within a subframe.

NOTE 2:
Ts is the basic timing unit defined in TS 36.211.

NOTE 3:
The condition has the minimum Io of -119 dBm/15kHz when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.

NOTE 4:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding requirement with downlink bandwidth ≤ 3 MHz.

NOTE 5:
Band 29 is used only for E-UTRA carrier aggregation with other E-UTRA bands.

NOTE 6:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.


It is obvious that the UE Rx-Tx time difference measurement performance under wider BW is much better than the current requirement under 5MHz.

Observation 3: With considering the Tx timing error, the UE Rx-Tx time difference measurement performances from 10MHz to 20MHz are also similar. (Performance difference is within 0.5Ts ).

Observation 4: The UE Rx-Tx time difference measurement performances under wider BW(larger than 10MHz) is much better than R9 accuracy requirement.

Conclusion
In this contribution, we provide the simulation results on UE Rx-Tx measurement performance under wider BW, i.e. 10MHz, 15MHz and 20MHz. Four observations are obtained,
Observation 1: The worst UE Rx-Tx time difference measurement performance is seen in ETU30 channel condition.
Observation 2: From 5MHz to 10MHz the gain from wider BW is obvious, but from 10MHz to 20MHz the gain from wider BW is not obvious. 
Observation 3: With considering the Tx timing error, the UE Rx-Tx time difference measurement performances from 10MHz to 20MHz are also similar. (Performance difference is within 0.5Ts ).

Observation 4: The UE Rx-Tx time difference measurement performances under wider BW(larger than 10MHz) is much better than R9 accuracy requirement.
Reference
[1] R4-135651, Simulation assumptions for UE Rx-Tx measurement, Huawei, HiSilicon
[2] R4-100340, Suggestion of UE Rx-Tx time difference measurement requirement, CATT
[3] R4-100796, Simulation Results for UE Rx - Tx Timing Difference, Nokia
[4] R4-100738, UE Impairment Considerations on RX-TX Time Difference Reporting Requirements, Qualcomm Incorporated 
[5] R4-133585, Discussion on UE Rx-Tx time difference measurement requirement in FeICIC, Huawei, HiSilicon

 1/4

