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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#98bis-e meeting, there were extensive discussions on PRS-RSRP measurement accuracy requirements. Following agreements were made during the meeting as captured in [1].
	· PRS-RSRP SINR side condition #1 is -3 dB. 
· when SINR >[-3dB] , 
· single set requirement for all parameter sets
· when SINR >[-13dB] 
· multiple requirements depending on PRS BW (in PRBs )
· RF calibration margin:
· 2.5dB for FR1 absolute accuracy requirements
· 4dB for FR2 absolute accuracy requirements
· FFS the calibration error margins for PRS-RSRP relative accuracy requirements for FR1 and FR2 


There are remaining open issues to be further resolved. 
· RF calibration margin for PRS-RSRP relative accuracy
· Accuracy requirements
In this contribution, we further provide our views on open issues of PRS-RSRP measurement accuracy requirements.
2. Discussion
[bookmark: _Hlk71565615]2.1 RF calibration margin
In the last meeting, calibration error margins for PRS-RSRP relative accuracy requirements for FR1 and FR2 were raised and captured in [2].
· RAN4 needs to consider the following questions before deciding the calibration error margin for relative accuracy requirements:
· Whether relative accuracy requirements would apply to any two PRS-RSRP measurements reported for any positioning method using either absolute report mapping or differential report mapping.
· Whether relative accuracy requirements would apply to any two PRS-RSRP measurements corresponding to PRS resources from different TRPs.
· Whether relative accuracy requirements would apply to any two PRS-RSRP measurements made in different PFLs or in the same PFL.
· Whether relative accuracy requirements would apply to any two PRS-RSRP measurements made in different FRs.
· Whether relative accuracy requirements would apply to any two PRS-RSRP measurements made in the same PFL with different Rx antennas/paths.
· Whether relative accuracy requirements would apply to any two PRS-RSRP measurements with a large difference in RSRP levels (different AGC) in the same PFL.
· Whether relative accuracy requirements would apply to any two PRS-RSRP measurements made with different Rx beams in FR2.
Firstly, we think the relative accuracy would apply to same frequency range only. There are no relative accuracy requirements between FR1 and FR2 for SSB based measurement. Same principle should be used for PRS based measurement either.
The relative accuracy for the SS-RSRP measurements in FR1 is defined for the following cases for intra-frequency measurement and inter-frequency measurement respectively.
	Intra-frequency relative accuracy in FR1
· The relative accuracy of SS-RSRP is defined as the SS-RSRP measured from one cell compared to the SS-RSRP measured from another cell on the same frequency, or between any two SS-RSRP levels measured on the same cell in FR1.
Inter-frequecy relative accuracy in FR1
· The relative accuracy of SS-RSRP in inter frequency case is defined as the RSRP measured from one cell on a frequency in FR1compared to the RSRP measured from another cell on a different frequency in FR1.



For the intra frequency SS-RSRP measurements in FR1, the relative accuracy includes baseband accuracy only. For the inter frequency SS-RSRP measurements in FR1, the relative accuracy includes baseband accuracy and RF calibration margin which is 2.5dB.
The relative accuracy for the SS-RSRP measurements in FR2 is defined for the following cases for intra-frequency measurement and inter-frequency measurement respectively.
	Intra-frequency relative accuracy in FR2
The relative accuracy of SS-RSRP is defined as the SS-RSRP measured from one cell compared to the SS-RSRP measured from another cell on the same frequency, or between any two SS-RSRP levels measured on the same cell in FR2.
Inter-frequency relative accuracy in FR2
The relative accuracy of SS-RSRP is defined as the SS-RSRP measured from one cell on a frequency in FR2 compared to the SS-RSRP measured from another cell on another frequency in FR2.


For both the intra-frequency SS-RSRP and inter-frequency SS-RSRP measurements in FR2, the relative accuracy includes baseband accuracy and RF calibration margin which is 4dB. In addition, antenna gain and beamforming gain uncertainty are accounted in the test.
As a general principle, the approach that was used to define relative accuracy requirements for SSB based measurement should be reused as much as possible for PRS based measurement. Since there is no clear definition of intra-frequency PRS-RSRP measurement and inter-frequency PRS-RSRP measurement, the accuracy requirements for PRS-RSRP based measurement can be re-organized.
Proposal 1: For PRS-RSRP measurement from one TRP and PRS-RSRP measurement from another TRP on the same PFL in FR1, or PRS-RSRP measurements between any two PRS-RSRP levels on the same TRP in FR1, no RF calibration margin is added in the relative accuracy requirements.
Proposal 2: For PRS-RSRP measurements from one TRP on one PFL in FR1 and PRS-RSRP measurements from another TRP on a different PFL in FR1, 2.5dB RF calibration margin is added in the relative accuracy requirements.
Proposal 3: For all PRS-RSRP measurements in FR2, 4dB RF calibration margin is added in the relative accuracy requirements.
Proposal 4: Antenna gain and beamforming gain uncertainty for PRS-RSRP measurement in FR2 are accounted in the test.
Proposal 5: Gain to PRS-RSRP measurement point in FR2 is caputred in clause B.2.1.6.

2.2 Accuracy requirements
The baseline PRS-RSRP accuracy requirements are as in Table 1 and Table 2 for FR1 and FR2 respectively as agreed in [1].
Table 1: PRS-RSRP accuracy requirements in FR1
	Absolute 
Accuracy,
dB
	Relative 
Accuracy,
dB
	Es/Iot, 
dB
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor:
  
[38.211]

	[TBD]
 
	[TBD]
	-3
	≥[24]
	15, 30, 60
	All

	[±6.5]
	[TBD]
 
	-13
	24 ≤ BW ≤ 52
	15, 30, 60
	All

	[±3.5]
 
	[TBD]
 
	
	52< BW≤ 104
	15, 30, 60
	All

	[±3]
	[TBD]
 
	
	BW>104
	15, 30, 60
	All



Table 2: PRS-RSRP accuracy requirements in FR2
	Absolute 
Accuracy,
dB
	Relative 
Accuracy,
dB
	Es/Iot, 
dB
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor
  
[38.211]

	[TBD]
 
	[TBD]
 
	-3
	≥[24]
	60,120
	All

	[±5]
	[TBD]
 
	-13
	24 ≤ BW ≤ 64
	60,120
	All

	[±3]
 
	[TBD]
 
	
	BW >64
	60,120
	All


Different PRS-RSRP 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. For low SINR side condition, at most 3 PRS BW ranges with different accuracy are to be specified.
The accuracy requirements would be further revised based on updated simulation results in this meeting.
Proposal 6: PRS-RSRP accuracy requirements strucutre as in Table 1 and Table 2 for FR1 and FR2 respectively are used as baseline. Furhter changes can be made based on updated simulation results.

3. Summary
[bookmark: _Hlk23953093]In this contribution we provide our views on PRS-RSTD measurement accuracy requirements. Based on analysis following proposals are present.
Proposal 1: For PRS-RSRP measurement from one TRP and PRS-RSRP measurement from another TRP on the same PFL in FR1, or PRS-RSRP measurements between any two PRS-RSRP levels on the same TRP in FR1, no RF calibration margin is added in the relative accuracy requirements.
Proposal 2: For PRS-RSRP measurements from one TRP on one PFL in FR1 and PRS-RSRP measurements from another TRP on a different PFL in FR1, 2.5dB RF calibration margin is added in the relative accuracy requirements.
Proposal 3: For all PRS-RSRP measurements in FR2, 4dB RF calibration margin is added in the relative accuracy requirements.
Proposal 4: Antenna gain and beamforming gain uncertainty for PRS-RSRP measurement in FR2 are accounted in the test.
Proposal 5: Gain to PRS-RSRP measurement point in FR2 is caputred in clause B.2.1.6.
Proposal 6: PRS-RSRP accuracy requirements strucutre as in Table 1 and Table 2 for FR1 and FR2 respectively are used as baseline. Furhter changes can be made based on updated simulation results.
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