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1 Introduction
In RAN4#98bis-e meeting, the accuracy requirements of RSTD measurement were discussed and most of issues were decided. The conclusions and remaining issues are captured in the WF [1]. In this paper, we have some further discussions on the remaining issues and give our proposals. 
2 Discussion
2.1 Applicable propagation channel for accuracy requirement
	· 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


In our understanding, there is no need to define separate requirements for AWGN and fading channel. Since from the realistic deployment, we think the channel model is not likely to be AWGN and UE will not estimate and distinguish the channel model when performing the measurement. So it is reasonable to define one set of requirements which is also aligned with other RRM requirements. 
For the test cases of accuracy requirements, based on the comments from TE venders, they should be defined based on AWGN conditions. 
Proposal 1: Define one set of requirements (i.e. do not define additional requirements for AWGN). 
Proposal 2: Test cases for accuracy requirements are defined for AWGN conditions. 
2.2 Group delay calibration margin
	· FFS on the group delay calibration margin. 
·  Option 1.
· margin equals to zero if the reference and neighbouring resources are on the same frequency layer in FR1
· 32Tc, reference resource and neighbour resource are on different PRS layer
· Option 2. Add a non-zero group delay calibration margin to the RSTD accuracy requirements in FR1 and FR2
· FFS on the exact value
· FFS on frequency drift margin


From the definition and the reference point of RSTD measurement, the group delay between UE baseband and UE antenna should be considered when defining accuracy requirements. We think that the calibration error can be canceled when the reference and neighbor resources are on the same layer for both FR1 and FR2. So the margin equals to zero in this case. But this will result in different accuracy requirements according to whether the reference and neighbor cell resources are on the same layer or not. Then the template for accuracy requirements should be modified (see section 2.3). 
For the frequency drift margin, it is preferred not to include it in the measurement requirements. According to the discussion in last meeting, the issue is about the applicability condition for PRS proximity between reference resource and neighbor resources, which is similar with PRS/SRS proximity in UE Rx-Tx time difference. Then we think there is no need to consider it and reserve a margin. 
Proposal 3: Margin equals to zero if the reference and neighbouring resources are on the same frequency layer in FR1 and FR2. 
Proposal 4: Frequency drift margin is not needed. 
2.3 Accuracy requirements
In RAN4#98bis-e meeting, it was agreed that the following tables can be used as baseline to define RSTD measurement accuracy 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]
	120
	≥[4]

	[TBD]
	≥[64]
	
	All



From our side, we are fine with the current template of accuracy requirements. And for 60kHz SCS in FR2, we think the accuracy requirements should be same as that for 120kHz. 

According to the discussion on calibration error margin above, the format of accuracy need to be modified to reflect the different margin for same layer case and different layers case. 
Proposal 5: The accuracy requirements for 60kHz in FR2 are defined the same as that for 120kHz. 
Proposal 6: Use the following template for defining RSTD measurement accuracy requirements in which X is the accuracy based on simulation results. 
Table 1: RSTD accuracy in FR1
	Accuracy, 
Tc
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor
(

	±[X+Z]
	≥[24]
	15
	≥[4]

	±[X+Z]
	≥[52]
	
	All

	±[X+Z]
	>[104]
	
	All

	±[X+Z]
	≥[48]
	30,60
	All

	Note: Z is the calibration margin. Z equals to zero when the reference and 
neighboring resources are on the same layer and equals to [32Tc] when 
they are on different layers. 



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

	±[X+Z]
	≥[24]
	60/120
	≥[4]

	±[X+Z]
	≥[64]
	
	All

	Note: Z is the calibration margin. Z equals to zero when the reference and 
neighboring resources are on the same layer and equals to [32Tc] when 
they are on different layers.



3 Summary
In this paper, the accuracy requirements of  RSTD measurement are further discussed, and following proposals are given：
[bookmark: _GoBack]Proposal 1: Define one set of requirements (i.e. do not define additional requirements for AWGN). 
Proposal 2: Test cases for accuracy requirements are defined for AWGN conditions. 
Proposal 3: Margin equals to zero if the reference and neighbouring resources are on the same frequency layer in FR1 and FR2. 
Proposal 4: Frequency drift margin is not needed. 
Proposal 5: The accuracy requirements for 60kHz in FR2 are defined the same as that for 120kHz. 
Proposal 6: Use the following template for defining RSTD measurement accuracy requirements in which X is the accuracy based on simulation results. 
Table 1: RSTD accuracy in FR1
	Accuracy, 
Tc
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor
(

	±[X+Z]
	≥[24]
	15
	≥[4]

	±[X+Z]
	≥[52]
	
	All

	±[X+Z]
	>[104]
	
	All

	±[X+Z]
	≥[48]
	30,60
	All

	Note: Z is the calibration margin. Z equals to zero when the reference and 
neighboring resources are on the same layer and equals to [32Tc] when 
they are on different layers. 



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

	±[X+Z]
	≥[24]
	60/120
	≥[4]

	±[X+Z]
	≥[64]
	
	All

	Note: Z is the calibration margin. Z equals to zero when the reference and 
neighboring resources are on the same layer and equals to [32Tc] when 
they are on different layers.
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