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1 	Introduction
[bookmark: _Hlk39586706]In the last RAN4 meeting, UE PRS RSTD accuracy requirements was discussed and some agreements was achieved in [1]. In this contribution we will provide further considerations on the issues below. 
· Simulation results calibration
· RSTD accuracy requirements
2 Discussion
2. Simulation results calibration
Firstly, according the numerical simulation results presented in the last meeting[2], we can see there are some variance among the results for both RSTD and UE Rx-Tx time difference. One of possible reason is the misaligned definition on the ideal reference point of ToA. Probably, there are two approaches to define the ideal reference point from the companies’ simulation results. 
a) The absolute Tx time
b) The Tx time in the channel sampling point. 
For an example, in the figure below, the ideal ToA reference points with the two options above can be Ti_ideal_abs and Ti_ideal_ch for the ith cell.


Figure 1. Ideal reference point for ToA


Figure 2. Ideal reference point for RSTD
As a result, the estimation error (e.g. TUE-RX error) can be artificially biased if the reference Tx time is not aligned with the channel sampling points. That is the quantization error due to channel sampling will be included in the eventual estimation error for Option a) but not for Option b).  
Observation 1: The ideal reference point of UE RX-TX time difference /RSTD which are not aligned with the channel samples can significantly impact the simulation results of UE Rx-Tx time difference/RSTD accuracy.
For instances, in the table below, the potential quantization error under the several cases in our simulations [2] are summarized. Here, the quantization error for a single ToA can be conducted by:
QTerror = T_ideal_ch- T_ideal_abs       (1)
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In other words, if in the simulations the cell’s time offset is fixed as a single one [4], such simulation results may not completely count the possible quantization error when testing because these additional quantization error are dependent on the other specific parameters (e.g. SCS, PRS BW) and other specific simulation methods.  
Observation 2: The simulation results with the fixed single time offset setting (e.g. [0,0,3us]) may be not enough to conduct the realistic requirements.
In order to resolve the problem above and to conduct the proper measurement accuracy requirements of RSTD/UE Rx-Tx time difference, there are two feasible approaches below.
Proposal 1: The simulation results shall be based on the multiple trials in each of which the cell’s time offset can be randomized from the range of [0,1 Tsample] and [3us, 3us+1 Tsample] for reference cell and neighbor cell respectively. Then these simulation results include the randomized quantitation error can be used to conduct the accuracy requirements directly.  
Atlernatively, the simulation results based on the ideal reference TX time in channel samples can be algined among the companies. Then the requirement based on such simulaiton results without the channel sampling quantzaiton error can be furhter extended with the extra margin (e.g. [1 Ts]). 
Proposal 1a: The simulation results assuming the reference point which is aligned with channel sampling and the extra quantization error due to the channel sampling shall be counted into the requirements of RSTD measurement accuracy.
We slightly prefer to Proposal 1a because of the simpler and less time needed.
2.  Accuracy requirements
In the last meeting, the following tables used for RSTD accuracy requirements were agreed. 
	· The following tables can be taken as the baseline to define RSTD requirements
Table 1: RSTD accuracy in FR1
	Accuracy, 
Tc
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor  (


	[TBD]
	≥[24]
	15
	≥4

	[TBD]
	≥[52]
	
	All

	[TBD]
	>[104]
	
	All

	[TBD]
	≥[48]
	30,60
	All


Table 2: RSTD accuracy in FR2
	Accuracy, 
Tc
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor  (


	TBD
	≥[24]
	60/120
	≥4

	[TBD]
	≥[64]
	
	All


FFS: The requirements for SCS=60k in FR2
FFS: The number of PRS BW ranges for each SCS




· FFS: The number of PRS BW ranges for each SCS
In our view, regarding to the simulation results with different PRS BW given in [5,Summary of simulation results], the separation among these PRS BW group in case of FR1 SCS30k/60k can be larger than [64Tc]. Thus, it is possible to add one more group to differentiate the requirements.
Proposal 2: The requirements based on the different PRS measurement bandwidth can be:
	Accuracy, 
Tc
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor  (


	[TBD]
	≥[24]
	15
	≥4

	[TBD]
	≥[52]
	
	All

	[TBD]
	>[104]
	
	All

	[TBD]
	≥[48]
	30,60
	All

	[TBD]
	≥[132]
	
	All



· Applicable propagation channel for accuracy requirement
In the last meeting, the issue to define the additional set of requirements for AWGN is still open.

	· Applicable propagation channel for accuracy requirement:
· PRS-RSTD and UE Rx-Tx measurement accuracy requirements 
· Requirements for fading conditions shall be defined
· FFS: Additional set of requirements for AWGN 
· Test cases for accuracy requirements are defined for 
· AWGN conditions
· FFS: fading conditions for FR1



Numerically, the estimation under AWGN channel can be error free according to the simulation results in [] without any other quantization error and UE RF implement margin. And on the other hand, from the realistic testing perspective, it is infeasible to enable UE to recognize NLOS/LOS channel firstly before applying the testing requirements. Therefore, we can proposed that
Proposal 3: RAN4 shall NOT define the additional requirements for AWGN channel.

In summary, with the simulation results for these cases in [8] depending on FR, PRS BW, we can define the exact requirements for RSTD measurement accuracy.
3 Conclusion
In this contribution, some considerations on NR PRS RSTD measurement requirements are provided and the following observations and proposals can be drawn: 
Observation 1: The ideal reference point of UE RX-TX time difference /RSTD which are not aligned with the channel samples can significantly impact the simulation results of UE Rx-Tx time difference/RSTD accuracy.
Observation 2: The simulation results with the fixed single time offset setting (e.g. [0,0,3us]) may be not enough to conduct the realistic requirements.
Proposal 1: The simulation results shall be based on the multiple trials in each of which the cell’s time offset can be randomized from the range of [0,1 Tsample] and [3us, 3us+1 Tsample] for reference cell and neighbor cell respectively. Then these simulation results include the randomized quantitation error can be used to conduct the accuracy requirements directly.  
Proposal 1a: The simulation results assuming the reference point which is aligned with channel sampling and the extra quantization error due to the channel sampling shall be counted into the requirements of RSTD measurement accuracy.
Proposal 2: The requirements based on the different PRS measurement bandwidth can be:
	Accuracy, 
Tc
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor  (


	[TBD]
	≥[24]
	15
	≥4

	[TBD]
	≥[52]
	
	All

	[TBD]
	>[104]
	
	All

	[TBD]
	≥[48]
	30,60
	All

	[TBD]
	≥[132]
	
	All



Proposal 3: RAN4 shall NOT define the additional requirements for AWGN channel.
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