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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#98bis-e meeting, there were extensive discussions on PRS RSTD measurement accuracy requirements. Following agreements were made during the meeting as captured in [1].
	· Applicable accuracy requirements are not impacted by HO. 
· 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


There are remaining open issues to be further resolved. 
· FFS: Additional set of requirements for AWGN 
· FFS test cases for accuary requirements for fading channel
· FFS on the group delay calibration margin.
· Accuracy requirements 
In this contribution, we further provide our views on open issues of PRS-RSTD measurement accuracy requirements.
2. Discussion
2.1 Applicable propagation channel for accuracy requirement
For the accuracy requirements, it was agreed that PRS-RSTD measurement accuracy requirements for fading conditions shall be defined. The accuracy requirements will be tested at least under AWGN. There was concern that if accuracy requirements are defined based on results for fading channel but it is tested under AWGN, then the requirements are too relaxed.
Based on simulation results in [2], it seems the difference of RSTD accuracy between AWGN and fading channel is not that significant. It would be reasonable to define only one set of requirements by taking potential error due to sampling quantization. Furthermore, if test cases under fading channel are feasible to be defined, then there is no need to define requirements for AWGN.
Furthermore, it is still comparable to LTE positioning accuracy requirements if the accuracy requirements for NR positioning are define based on multipath fading channel based on simulation results in [2].
Proposal 1: There is no need to define additional set of accuracy requirements for RSTD and UE Rx-Tx measurement under AWGN.

Regarding the test cases under fading channel, the feasibility of such test needs to be discussed firstly. If it is feasible, then there would be value to have such tests to verify UE performance in practical network.
Proposal 2: Tests to verify RSTD and UE Rx-Tx accuracy requirements under fading channel can be considered if feasibility is possible in terms of TE complexity.

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 


There would be more discussions in Rel-17 on group delay calibration error since timing error group is introduced. Group delay calibration error may contribute a lot to the overall timing error. By taking all possible implementations into consideration, it is preferable to have a non-zero group delay calibration margin to the RSTD accuracy requirements for both FR1 and FR2. 
Proposal 3: Add a non-zero group delay calibration margin to the RSTD accuracy requirements in FR1 and FR2

The frequency drift margin issue was raised in the last meeting. There would be additional measurement error for RSTD due to frequency drift error if the neighbor PRS resources and reference PRS resources measurements are separated largely. However, it may not be necessary to restrict PRS configuration of neighbor cell and reference cell. Additional margin can be considered in the accuracy requirements if it is deemed necessary.
Proposal 4: Additional margin due to frequency drift for RSTD accuracy can be considered if it is necessary.

2.3 Accuracy requirements
The baseline RSTD accuracy requirements are as in Table 1 and Table 2 for FR1 and FR2 respectively as agreed in [1].
Table 1: RSTD accuracy requirements 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 requirements in FR2
	Accuracy, 
Tc
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor
(

	[TBD]
	≥[24]
	60/120
	≥[4]

	[TBD]
	≥[64]
	
	All


From the simulation results in [2] it can be seen sampling rate impacts RSTD accuracy significantly. Therefore, it would be better accuracy requirements are specified for different sampling rate so that there is obvious performance difference between different PRS BW/SCS combinations. 
For FR1, different PRS BW can be used for 30kHz SCS and 60kHz SCS based on different sampling rate assumption. There are no simulation results for 60kHz SCS with 48PRBs, so the requirements would be defined with 64 PRBs for 60kHz SCS. 
For FR2, the simulation results in [3] shows that there is different measurement accuracy of same number of PRS PRBs for different SCSs, i.e., 60kHz SCS and 120kHz SCS. So, requirement for different SCS should be specified separately. Maybe different BWs can be used for different SCS to increase coverage of the requirements. 
Proposal 5: The RSTD accuracy requirements are proposed as in Table 1a and Table 1b for FR1 and FR2 respectively.
Table 1a: RSTD accuracy requirements 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
	All

	[TBD]
	≥[132]
	
	All

	[TBD]
	≥[64]
	60
	All



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

	[TBD]
	≥[24]
	60
	≥[4]

	[TBD]
	≥[64]
	
	All

	[TBD]
	≥[32]
	120
	All

	[TBD]
	≥[64]
	
	All



[bookmark: _Hlk71624360]Different RSTD accuracy requirements are specified for PRS BW ranges. The PRS BW ranges can be further decided by taking updated simulation results from companies into consideration. It may also need to take the outcome of ongoing sampling rate issue discussion into consideration.

3. Summary
[bookmark: _Hlk23953093]In this contribution we further provided our views on PRS-RSTD measurement accuracy requirements. Based on analysis following proposals are present.
Proposal 1: There is no need to define additional set of accuracy requirements for RSTD and UE Rx-Tx measurement under AWGN.
Proposal 2: Tests to verify RSTD and UE Rx-Tx accuracy requirements under fading channel can be considered if feasibility is possible in terms of TE complexity.
Proposal 3: Add a non-zero group delay calibration margin to the RSTD accuracy requirements in FR1 and FR2
Proposal 4: Additional margin due to frequency drift for RSTD accuracy can be considered if it is necessary.
Proposal 5: The RSTD accuracy requirements are proposed as in Table 1a and Table 2a for FR1 and FR2 respectively.
Table 1a: RSTD accuracy requirements 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
	All

	[TBD]
	≥[132]
	
	All

	[TBD]
	≥[64]
	60
	All


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

	[TBD]
	≥[24]
	60
	≥[4]

	[TBD]
	≥[64]
	
	All

	[TBD]
	≥[32]
	120
	All

	[TBD]
	≥[64]
	
	All
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