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1 	Introduction
[bookmark: _Hlk39586706]In the last RAN4 meeting, UE PRS RSTD accuracy requirements were 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
· Antenna panel assumption
· Applicable accuracy requirement in case of HO
2 Parameter Configurations  
In the last meeting, the following parameters combination was proposed to be used for the different accuracy requirements sets [1]. In our understanding, it is unnecessary and infeasible to define too many requirements sets. The further investigations on the impacts on the accuracy performance due to these parameters jointly can help us to reduce the unnecessary requirements sets. 
[image: ]
Firstly, according the numerical simulation results for different SCS, we can see:
[image: ] 
Figure 1. Simulation results with different PRS SCSs
Observation 1: There is no obvious performance gap when SCSs are different.
Proposal 1: The requirements of RSTD measurement accuracy can be independent on SCS.
Secondly, the measurement accuracy relies on the reference signal length because the longer sequence can achieve the better correlation property. Thus, the following physical layer parameters for PRS configuration could lead the different PRS sequence length can be investigated carefully. 
i. PRS BW
ii. DL-PRS-NumSymbols 
iii. DL-PRS_ResourceRepetitionFactor
iv. DL-PRS-CombSizeN

For PRS BW, the simulation results regarding to the different PRS BW were given in Figure 2 below. 
[image: ] 
Figure 2. Simulation results with different PRS BW
Observation 2: There is obvious performance gap when PRS measurement BW is different.
Proposal 2: The requirements based on the different PRS measurement bandwidth shall be defined.

Particularly, the PRS sequence length per slot can be defined same as the one in [3] with other three parameters above:
PRS_NormLenthPerSlot = (DL-PRS-NumSymbols * DL-PRS_ResourceRepetitionFactor) / 
                      DL-PRS-CombSizeN
In the table below, the all possible parameter combinations of these three parameters was listed. Then the normalized PRS length (in “symbols”) per slot can be conducted. However, as the cross-slot PRS combination is not preferred due to the higher implementation complexity, the cases highlighted in which the total symbol length per PRS resource is larger than 14 can be excluded from the further evaluations to specify the accuracy requirements. 

	NumSymbol {2,4,6,12}
	Comb <NumSymb 2,4,6,12
	RepFactor
(1,2,4,6,8,16,32)
	total length (symbols) per PRS resource
	PRS_NormLenthPerSlot (symbols)

	
	
	
	
	

	2
	2
	1
	2
	1

	4
	2
	1
	4
	2

	4
	4
	1
	4
	1

	6
	2
	1
	6
	3

	6
	6
	1
	6
	1

	12
	2
	1
	12
	6

	12
	4
	1
	12
	3

	12
	6
	1
	12
	2

	12
	12
	1
	12
	1

	
	
	
	
	

	2
	2
	2
	4
	2

	4
	2
	2
	8
	4

	4
	4
	2
	8
	2

	6
	2
	2
	12
	6

	6
	6
	2
	12
	2

	12
	2
	2
	24
	12

	12
	4
	2
	24
	6

	12
	6
	2
	24
	4

	12
	12
	2
	24
	2

	
	
	
	
	

	2
	2
	4
	8
	4

	4
	2
	4
	16
	8

	4
	4
	4
	16
	4

	6
	2
	4
	24
	12

	6
	6
	4
	24
	4

	12
	2
	4
	48
	24

	12
	4
	4
	48
	12

	12
	6
	4
	48
	8

	12
	12
	4
	48
	4

	
	
	
	
	

	2
	2
	6
	12
	6

	4
	2
	6
	24
	12

	4
	4
	6
	24
	6

	6
	2
	6
	36
	18

	6
	6
	6
	36
	6

	12
	2
	6
	72
	36

	12
	4
	6
	72
	18

	12
	6
	6
	72
	12

	12
	12
	6
	72
	6

	
	
	
	
	

	2
	2
	8
	16
	8

	4
	2
	8
	32
	16

	4
	4
	8
	32
	8

	6
	2
	8
	48
	24

	6
	6
	8
	48
	8

	12
	2
	8
	96
	48

	12
	4
	8
	96
	24

	12
	6
	8
	96
	16

	12
	12
	8
	96
	8

	
	
	
	
	

	2
	2
	16
	32
	16

	4
	2
	16
	64
	32

	4
	4
	16
	64
	16

	6
	2
	16
	96
	48

	6
	6
	16
	96
	16

	12
	2
	16
	192
	96

	12
	4
	16
	192
	48

	12
	6
	16
	192
	32

	12
	12
	16
	192
	16



Additionally, from the simulation results in Figure 3 below, we can see:
[image: ]
Figure 3. Simulation results with same PRS_NormLengthPerSlot but different symbol/combsize
Observation 3: For the same PRS BW and SCS, when the PRS_NormLengthPerSlot is different the measurement accuracy performance variance can be observed.   
Observation 4: For the same PRS BW and SCS, when the PRS_NormLengthPerSlot is same the measurement accuracy performance can be same no matter whether other different parameters (e.g. DL-PRS-NumSymbols , DL-PRS_ResourceRepetitionFactor or DL-PRS-CombSizeN) are various.  
Thus, the several sets depending on PRS_NormLengthPerSlot can be used to define the requirements. For an example, some typical cases with PRS_ NormLengthPerSlot = {1,2,4, 6} can be considered.
Proposal 3: The sets of PRS_ NormLengthPerSlot ={1,2,4,6} can be used to differentiate RSTD measurement accuracy requirements.

Therefore, with the aligned simulation results for these cases ( will be provided in Appendix) depending on FR, PRS BW and PRS_NormLenthPerSlot, we can define the following requirements for RSTD measurement accuracy.
Proposal 4: 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
	52
	1
	TBD

	
	
	≥2
	TBD

	
	
	≥4
	TBD

	
	
	≥6
	TBD

	
	104

	1
	TBD

	
	
	≥2
	TBD

	
	
	≥4
	TBD

	
	
	≥6
	TBD

	
	268
	1
	TBD

	
	
	≥2
	TBD

	
	
	≥4
	TBD

	
	
	≥6
	TBD

	FR2
	32
	1
	TBD

	
	
	≥2
	TBD

	
	
	≥4
	TBD

	
	
	≥6
	TBD

	
	64
	1
	TBD

	
	
	≥2
	TBD

	
	
	≥4
	TBD

	
	
	≥6
	TBD

	
	128
	1
	TBD

	
	
	≥2
	TBD

	
	
	≥4
	TBD

	
	
	≥6
	TBD

	Note 1:  PRS_NormLenthPerSlot = (DL-PRS-NumSymbols x DL-PRS_ResourceRepetitionFactor) /DL-PRS-CombSizeN




[bookmark: _Hlk37427345]
3 RSTD Measurement Accuracy Requirements 
In the last RAN4 meeting, there were still other open issues for RSTD accuracy requirements below [1].
· Antenna panel assumption
The options for PRS BW to define RSTD measurement accuracy requirements was agreed as:
	· Option 1: RAN4 specifies at least the RSTD accuracy requirements (+/-Y dB) under the assumption of using the same antenna panel for receiving both the reference and neighbor PRS resources. For different antenna panels within the same RSTD measurement, the RSTD accuracy can be specified as +/-Y+ ΔY dB, or there can be a note that the accuracy can be worse
· Option 2: RAN4 not to define separate accuracy requirements for RSTD measured with same panel and with different panels



How panels are deployed and which panel is used to take a measurement from a certain TRP are completely up to UE implementation. In other words, it is not possible to define when UE should use same or different antenna panels for the reference and neighbour cell.
Proposal 5: Do not define separate accuracy requirements for RSTD regarding to same or different panels. 

· Assumption on TRS setting for defining accuracy and test
In the last RAN4 meeting, to add proper TRS settings in both RSTD accuracy requirements and test cases was proposed. The main purpose of such configuration for RSTD measurement is to enable UE can compensate the crystal clock frequency offset by measuring TRS. However, in our view, PRS measurement shall be independent with TRS as PRS configuration is most rely on LMF configuration instead of serving gNB. 
Proposal 6: No need to consider TRS when performing PRS measurement.
· 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 7: During the HO, the measurement accuracy shall be same as that of without HO. 

4 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: There is no obvious performance gap when SCSs are different.
Proposal 1: The requirements of RSTD measurement accuracy can be independent on SCS.

Observation 2: There is obvious performance gap when PRS measurement BW is different.
Proposal 2: The requirements based on the different PRS measurement bandwidth shall be defined.
[bookmark: _GoBack]
Observation 3: For the same PRS BW and SCS, when the PRS_NormLengthPerSlot is different the measurement accuracy performance variance can be observed.   
Observation 4: For the same PRS BW and SCS, when the PRS_NormLengthPerSlot is same the measurement accuracy performance can be same no matter whether other different parameters (e.g. DL-PRS-NumSymbols , DL-PRS_ResourceRepetitionFactor or DL-PRS-CombSizeN) are various.  
Proposal 3: The sets of PRS_ NormLengthPerSlot ={1,2,4,6} can be used to differentiate RSTD measurement accuracy requirements.
Proposal 4: 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
	52
	1
	TBD

	
	
	≥2
	TBD

	
	
	≥4
	TBD

	
	
	≥6
	TBD

	
	104

	1
	TBD

	
	
	≥2
	TBD

	
	
	≥4
	TBD

	
	
	≥6
	TBD

	
	268
	1
	TBD

	
	
	≥2
	TBD

	
	
	≥4
	TBD

	
	
	≥6
	TBD

	FR2
	32
	1
	TBD

	
	
	≥2
	TBD

	
	
	≥4
	TBD

	
	
	≥6
	TBD

	
	64
	1
	TBD

	
	
	≥2
	TBD

	
	
	≥4
	TBD

	
	
	≥6
	TBD

	
	128
	1
	TBD

	
	
	≥2
	TBD

	
	
	≥4
	TBD

	
	
	≥6
	TBD

	Note 1:  PRS_NormLenthPerSlot = (DL-PRS-NumSymbols x DL-PRS_ResourceRepetitionFactor) /DL-PRS-CombSizeN



Proposal 5: Do not define separate accuracy requirements for RSTD regarding to same or different panels. 
Proposal 6: No need to consider TRS when performing PRS measurement.
Proposal 7: During the HO, the measurement accuracy shall be same as that of without HO.
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6 Appendix: Link level simulation results (To be updated during meeting)
Table 1: RSTD accuracy simulation results in AWGN (ns)
	FR
	PRS BW (PRBs)
	PRS_NormLenthPerSlot
	 SINR=[ -6dB, -13dB]

	
	
	
	Intel
	Company1
	Company2
	
	
	
	
	
	
	

	FR1
	52
	1
	±326
	
	
	
	
	
	
	
	
	

	
	
	≥2
	±261
	
	
	
	
	
	
	
	
	

	
	
	≥4
	±195
	
	
	
	
	
	
	
	
	

	
	
	≥6
	±130
	
	
	
	
	
	
	
	
	

	
	104

	1
	
	
	
	
	
	
	
	
	
	

	
	
	≥2
	
	
	
	
	
	
	
	
	
	

	
	
	≥4
	
	
	
	
	
	
	
	
	
	

	
	
	≥6
	
	
	
	
	
	
	
	
	
	

	
	268
	1
	±256
	
	
	
	
	
	
	
	
	

	
	
	≥2
	
	
	
	
	
	
	
	
	
	

	
	
	≥4
	±180
	
	
	
	
	
	
	
	
	

	
	
	≥6
	±112
	
	
	
	
	
	
	
	
	

	FR2
	32
	1
	
	
	
	
	
	
	
	
	
	

	
	
	≥2
	
	
	
	
	
	
	
	
	
	

	
	
	≥4
	
	
	
	
	
	
	
	
	
	

	
	
	≥6
	
	
	
	
	
	
	
	
	
	

	
	64
	1
	
	
	
	
	
	
	
	
	
	

	
	
	≥2
	
	
	
	
	
	
	
	
	
	

	
	
	≥4
	
	
	
	
	
	
	
	
	
	

	
	
	≥6
	
	
	
	
	
	
	
	
	
	

	
	128
	1
	
	
	
	
	
	
	
	
	
	

	
	
	≥2
	
	
	
	
	
	
	
	
	
	

	
	
	≥4
	
	
	
	
	
	
	
	
	
	

	
	
	≥6
	
	
	
	
	
	
	
	
	
	

	Note 1:  PRS_NormLenthPerSlot = (DL-PRS-NumSymbols x DL-PRS_ResourceRepetitionFactor) /DL-PRS-CombSizeN




Table 1: RSTD accuracy simulation results in the fading channel (ns)
	FR
	PRS BW (PRBs)
	PRS_NormLenthPerSlot
	 SINR=[ -6dB, -13dB]

	
	
	
	Intel
	Company1
	Company2
	
	
	
	
	
	
	

	FR1
	52
	1
	±192
	
	
	
	
	
	
	
	
	

	
	
	2
	
	
	
	
	
	
	
	
	
	

	
	
	4
	
	
	
	
	
	
	
	
	
	

	
	
	≥ 6
	
	
	
	
	
	
	
	
	
	

	
	104

	1
	
	
	
	
	
	
	
	
	
	

	
	
	2
	
	
	
	
	
	
	
	
	
	

	
	
	4
	
	
	
	
	
	
	
	
	
	

	
	
	≥ 6
	
	
	
	
	
	
	
	
	
	

	
	268
	1
	±292
	
	
	
	
	
	
	
	
	

	
	
	2
	
	
	
	
	
	
	
	
	
	

	
	
	4
	±212
	
	
	
	
	
	
	
	
	

	
	
	≥ 6
	±196
	
	
	
	
	
	
	
	
	

	FR2
	32
	1
	
	
	
	
	
	
	
	
	
	

	
	
	2
	
	
	
	
	
	
	
	
	
	

	
	
	4
	
	
	
	
	
	
	
	
	
	

	
	
	≥ 6
	
	
	
	
	
	
	
	
	
	

	
	64
	1
	
	
	
	
	
	
	
	
	
	

	
	
	2
	
	
	
	
	
	
	
	
	
	

	
	
	4
	
	
	
	
	
	
	
	
	
	

	
	
	≥ 6
	
	
	
	
	
	
	
	
	
	

	
	128
	1
	
	
	
	
	
	
	
	
	
	

	
	
	2
	
	
	
	
	
	
	
	
	
	

	
	
	4
	
	
	
	
	
	
	
	
	
	

	
	
	≥ 6
	
	
	
	
	
	
	
	
	
	

	Note 1:  PRS_NormLenthPerSlot = (DL-PRS-NumSymbols x DL-PRS_ResourceRepetitionFactor) /DL-PRS-CombSizeN
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