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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. 
· Configurations of the parameters used to define the accuracy requirements sets
· RSTD accuracy requirements
2 Discussion
In the last meeting, the following parameters combination was proposed to be used for the different accuracy requirements sets [1]. 
	· PRS BW defined in number of PRBs
· PRS SCS
· dl-PRS-ResourceRepetitionFactor 
· dl-PRS-NumSymbols 
· dl-PRS-CombSizeN
· Other parameters are FFS
· Note: the full set of parameters and values were included in R4-2104046 or its revision  , which will be also used as the template used to collect the simulation results also.




Firstly, according the numerical simulation results for different SCS, we can see:
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Figure 1. Simulation results with different PRS SCSs
Observation 1: The performance gap among the results with the difference SCSs is mainly due to the different sampling rate, which can be less than 64Tc in same FR.
Proposal 1: The requirements of RSTD measurement accuracy can be defined independent with SCS.
Secondly, for PRS BW the simulation results regarding to the different PRS BW were given in Figure 2 below. 
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Figure 2. Simulation results with different PRS BWs
Observation 2: There is obvious performance gap when PRS measurement BW in PRB size is different.
Proposal 2: The requirements based on the different PRS measurement bandwidth shall be defined.
More simulation results for the parameters combinations agreed in [] was also summarized in []. On the other hand, it is impossible to define the separated requirements for each of them. That is for the sets which are close with the performance (e.g. the performance gap is less than [64]Tc) can use the same requirements.
Observation 3: The gap between the two adjacent RSTD requirements sets can be up to 64Tc.

Furthermore, in the last RAN4 meeting, there were still other open issues for RSTD accuracy requirements below [1].
· Applicable propagation channel for accuracy requirement
In the previous meeting, some concerns were raised because of the worse measurement performance under TDL-C propagation channel. Thus the several options on how to define the requirements in FR2 was proposed below.
	· Option 1 : No need to define the applicability for propagation channels in accuracy requirement. 
· Option 2a : Captured in the specification the propagation channel models based on which the accuracy requirements are derived.
· Option 2b:  RAN4 to consider defining PRS-RSTD and UE Rx-Tx measurement accuracy requirements only for AWGN



In our view, the simulation results for TDL-C channel tap detection is strongly depend on UE implementation algorithm. 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. That is we can proposed that
Proposal 3: RAN4 could NOT define any applicability depending on channel propagation condition.

· Applicable accuracy requirement in case of HO
	· Option 1: Define applicable accuracy requirements for RSTD measurements under cell change, considering the cases of intra-frequency HO and inter-frequency HO, e.g. the most relaxed applies between the one before and the one after the HO.
· Option 2: Applicable accuracy requirements is not impacted by HO.




HO may impact the delay requirements directly. In case of HO, UE needs to continue RSTD measurement after HO. The same accuracy requirements needs to be applicable after the successful HO. 
 Proposal 4: During the HO, the measurement accuracy shall be same as that of without HO. 

In summary, with the simulation results for these cases (provided in Appendix also) depending on FR, PRS BW, we can define the following requirements for RSTD measurement accuracy.
Proposal 5: The accuracy requirements of RSTD can be defined by the table below.
Table 1: RSTD accuracy requirements (ns)
	FR
	PRS BW (PRBs)
	PRS_NormLenthPerSlot
	 SINR= [-6dB, -13dB]

	FR1
	≥24
	≥1
	±236

	
	
	≥4
	±108

	
	≥52
	≥1
	±148

	
	
	≥6
	±44

	
	≥104

	≥1
	±148

	
	
	≥3
	±108

	
	≥268

	≥1
	±84

	
	
	≥4
	±52

	FR2
	≥24
	≥1
	TBD

	
	≥32
	≥1
	±372

	
	≥64
	≥1
	±132

	
	≥128
	≥1
	±132




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 performance gap among the results with the difference SCSs is mainly due to the different sampling rate, which can be less than 64Tc in same FR.
Proposal 1: The requirements of RSTD measurement accuracy can be defined independent with SCS.
Observation 2: There is obvious performance gap when PRS measurement BW in PRB size is different.
Proposal 2: The requirements based on the different PRS measurement bandwidth shall be defined.
Observation 3: The gap between the two adjacent RSTD requirements sets can be up to 64Tc.
Proposal 3: RAN4 could NOT define any applicability depending on channel propagation condition.
Proposal 4: During the HO, the measurement accuracy shall be same as that of without HO. 
Proposal 5: The accuracy requirements of RSTD can be defined by the table below.
Table 1: RSTD accuracy requirements (ns)
	FR
	PRS BW (PRBs)
	PRS_NormLenthPerSlot
	 SINR= [-6dB, -13dB]

	FR1
	≥24
	≥1
	±236

	
	
	≥4
	±108

	
	≥52
	≥1
	±148

	
	
	≥6
	±44

	
	≥104

	≥1
	±148

	
	
	≥3
	±108

	
	≥268

	≥1
	±84

	
	
	≥4
	±52

	FR2
	≥24
	≥1
	TBD

	
	≥32
	≥1
	±372

	
	≥64
	≥1
	±132

	
	≥128
	≥1
	±132
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5 Appendix: Link level simulation results (To be updated )
Table 1: RSTD accuracy requirements (Tc)
	FR
	PRS BW (PRBs)
	SCS(kHz)
	sampling rate (Tc)
	DL-PRS-NumSymbols
	DL-PRS-CombSizeN
	RepetitionFactor
	PRS_NormLenthPerSlot (calculable, for information only)
	Accuracy @ [5%, 95%] (Tc)
	Absolute accuracy requirements
	Absolute accuracy requirements
(combined)

	
	
	
	
	
	
	
	
	
	
	
	

	FR1
	24
	15
	128
	2
	2
	1
	1
	[-236,148]
	±236
	 
	

	
	
	
	
	2
	2
	4
	4
	[-108,20]
	±108
	 
	

	
	52
	15
	128
	4
	4
	1
	1
	[-108,148]
	±148
	 
 
 
 
 
	

	
	
	
	
	2
	2
	2
	2
	[-108,148]
	±148
	
	

	
	
	
	
	2
	2
	4
	4
	[-108,20]
	±108
	
	

	
	
	
	
	2
	2
	6
	6
	[-108,20]
	±108
	
	

	
	
	
	
	12
	4
	1
	3
	[-108,20]
	±108
	
	

	
	48
	30
	64
	4
	4
	1
	1
	[-108,84]
	±108
	 
	

	
	
	
	
	2
	2
	2
	2
	[-108,20]
	±108
	 
	

	
	
	
	
	2
	2
	4
	4
	[-108,20]
	±108
	 
	

	
	
	
	
	2
	2
	6
	6
	[-44,20]
	±44
	 
	

	
	
	
	
	12
	4
	1
	3
	[-108,20]
	±108
	 
	

	
	104
	15
	64
	4
	4
	1
	1
	[-44,148]
	±148
	 
	

	
	
	
	
	2
	2
	2
	2
	[-44,84]
	±84
	 
	

	
	
	
	
	2
	2
	4
	4
	[-108,84]
	±108
	 
	

	
	
	
	
	2
	2
	6
	6
	[-108,20]
	±108
	 
	

	
	
	
	
	12
	4
	1
	3
	[-44,84]
	±84
	 
	

	
	132
	30
	32
	4
	4
	1
	1
	[-44,84]
	±84
	 
	

	
	
	
	
	2
	2
	2
	2
	[-44,52]
	±52
	 
	

	
	
	
	
	2
	2
	4
	4
	[-44,52]
	±52
	 
	

	
	
	
	
	4
	4
	6
	6
	[-44,52]
	±52
	 
	

	
	
	
	
	12
	4
	1
	3
	[-44,52]
	±52
	 
	

	
	268
	15
	32
	2
	2
	1
	1
	[-44,84]
	±84
	 
	

	
	
	
	
	4
	4
	2
	2
	[-44,84]
	±84
	 
	

	
	
	
	
	2
	2
	4
	4
	[-44,52]
	±52
	 
	

	
	
	
	
	2
	2
	6
	6
	[-76,20]
	±76
	 
	

	
	
	
	
	12
	4
	1
	3
	[-44,52]
	±52
	 
	

	
	272
	30
	16
	4
	4
	1
	1
	[-28,36]
	±36
	 
	

	
	
	
	
	2
	2
	2
	2
	[-28,36]
	±36
	 
	

	
	
	
	
	2
	2
	4
	4
	[-28,36]
	±36
	 
	

	
	
	
	
	2
	2
	6
	6
	[-28,20]
	±28
	 
	

	
	
	
	
	12
	4
	1
	3
	[-28,36]
	±36
	 
	

	FR2
	24
	120
	16
	2
	2
	1
	1
	[-44,916]
	 
	 
	

	
	32
	120
	16
	4
	4
	1
	1
	[-76,372]
	±372
	 
	

	
	
	
	
	2
	2
	2
	2
	[-44,356]
	±356
	 
	

	
	
	
	
	2
	2
	4
	4
	[-44,340
	±340
	 
	

	
	
	
	
	2
	2
	6
	6
	[-44,340]
	±340
	 
	

	
	
	
	
	12
	4
	1
	3
	[-44,356]
	±356
	 
	

	
	
	
	
	12
	6
	1
	2
	 
	 
	 
	

	
	
	
	
	12
	12
	1
	1
	 
	 
	 
	

	
	64
	120
	16
	4
	4
	1
	1
	 [-76,132]
	±132
	 
	

	
	
	
	
	2
	2
	2
	2
	 [-76,116]
	±116
	 
	

	
	
	
	
	2
	2
	4
	4
	 [-76,116]
	±116
	 
	

	
	
	
	
	2
	2
	6
	6
	 [-76,116]
	±116
	 
	

	
	
	
	
	12
	4
	1
	3
	 [-28,116]
	±116
	 
	

	
	
	
	
	12
	6
	1
	2
	 
	 
	 
	

	
	
	
	
	12
	12
	1
	1
	 
	 
	 
	

	
	128
	120
	8
	4
	4
	1
	1
	[-4,132]
	±132
	 
	

	
	
	
	
	2
	2
	2
	2
	[-4,124]
	±124
	 
	

	
	
	
	
	2
	2
	4
	4
	[-4,124]
	±124
	 
	

	
	
	
	
	2
	2
	6
	6
	[-4,124]
	±124
	 
	

	
	
	
	
	12
	4
	1
	3
	[-4,124]
	±124
	 
	

	
	
	
	
	12
	6
	1
	2
	 
	 
	 
	

	
	
	
	
	12
	12
	1
	1
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