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1 Introduction
In RAN4#69 and #70 meetings link level simulation results for UE Rx-Tx time difference measurement under wider and smaller BW are submitted in [1][2]. 
In this contribution TP on performance characterization of Wide and Small BW UE Rx-Tx time difference measurement is proposed for positioning enhancement SI. 
Reference
[1] R4-136379, Simulation results on UE Rx-Tx measurement under wider BW
[2] R4-140178, Simulation results on UE Rx-Tx measurement under smaller and wider BW
Text proposal

-----------------------------------------------------------Start of TP---------------------------------------------------------
5.4
UE Rx-Tx time difference measurement performance for E-CID
<Text will be added.>
5.4.1 
Simulation assumptions

In this section, the simulation assumptions for UE Rx-Tx time difference evaluation are provided.
· Simulation assumption for UE Rx-Tx time difference measurement
Table 5.4.1-1. Simulation assumptions for UE Rx-Tx time difference measurement

	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  for larger bandwidths
· 1.4MHz, 3MHz for smaller bandwidths

	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


5.4.2 
Performance characterization
In this clause the performance gains are evaluated by using link level simulation based on the simulation assumptions in clause 5.4.1.
5.4.2.1 Link level simulation results

· Simulation results for larger and smaller BWs
Table 5.4.2.1-1 and 5.4.2.1-2 provides the simulation results. 
Table 5.4.2.1-1. UE Rx-Tx time difference link level simulation results (Huawei)
	CRS Ês/Iot =-3dB, FDD

	AWGN
	ETU30
	EPA5
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Table 5.4.2.1-2. UE Rx-Tx time difference RSTD link level simulation numeric results (Huawei)
	Channel condition
	CRS Ês/Iot =-3dB, FDD

	AWGN
	1.4MHz
	-3.8~-2.8

	
	3MHz
	-1.8~-1.6

	
	5MHz (benchmark)
	-1.1~-1.0

	
	10MHz
	-0.6~-0.5

	
	15MHz
	-0.32~-0.29

	
	20MHz
	-0.24~-0.24

	ETU30
	1.4MHz
	-10.4~-5.7

	
	3MHz
	-8.9~-1.7

	
	5MHz (benchmark)
	-5.3~-1.1

	
	10MHz
	-1.7~-0.9

	
	15MHz
	-1.4~-1.0

	
	20MHz
	-1.1~-0.8

	EPA5
	1.4MHz
	-4.4~-3.2

	
	3MHz
	-2.9~-2.6

	
	5MHz (benchmark)
	-1.7~-1.5

	
	10MHz
	-1.2~-1.1

	
	15MHz
	-0.95~-0.88

	
	20MHz
	-0.83~-0.77


The half of maximum autonomous time adjustment step Tq (defined in 3GPP TS36.133 table 7.1.2-2) is considered as transmit timing error.
5.4.2.2 Conclusions from interested companies

Table 5.4.2.2-1 Collective conclusions 
	Huawei (R4-136379, R4-140178)
	Observation 1: The UE Rx-Tx measurement performance for 3MHz BW is much better than the current R9 requirement (±20Ts).

Observation 2: The UE Rx-Tx measurement performance for 10MHz and larger BW are much better than the current R9 requirement (±10Ts).

Observation 3: The UE Rx-Tx measurement performance for 1.4MHz and 5MHz are close to the current R9 requirement.

Observation 4: With considering the Tx timing error, the UE Rx-Tx time difference measurement performances from 10MHz to 20MHz are similar. (Performance difference is within 0.6Ts ).

Proposal: The UE Rx-Tx time difference measurement performance requirements can be enhanced for both wider (larger than 5MHz) and smaller BWs (3MHz) to improve the positioning accuracy.


5.4.2.3 Conclusions from interested companies

Summary in this section is based on the link level simulation and conclusions from interested companies. 

(1) The link level simulation results show that improvements on UE Rx-Tx time difference measurement performance can be achieved by using larger BW (>5MHz).

(2) The link level simulation results show that current UE Rx-Tx time difference measurement accuracy requirement is loose for 3MHz case.
(3) UE Rx-Tx time difference measurement accuracy requirement for the larger BW( >5MHz) shall be introduced for positioning enhancement.
(4) UE Rx-Tx time difference measurement accuracy requirement for 3MHz shall be redefined for positioning enhancement.
-----------------------------------------------------------End of TP---------------------------------------------------------
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