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Introduction
PRS-RSRP measurement accuracy requirements were further discussed in RAN4#98-e and agreements and open issues were captured in a WF [1]. In this paper, we discuss the following remaining questions outlined therein:
· RF calibration margin for relative accuracy requirements
· Definition of accuracy requirements
RF calibration margin for relative accuracy requirements
The WF from RAN4#98bis-e captures the following agreement for PRS-RSRP calibration margin [1]:
· 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


Regarding the calibration margin for relative accuracy requirements, our view is that more discussion is needed about the applicability of the requirements before deciding on how much margin should be added.

Proposal 1: RAN4 needs to consider the following questions before deciding the calibration error margin for relative accuracy requirements:
a. 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.
b. Whether relative accuracy requirements would apply to any two PRS-RSRP measurements corresponding to PRS resources from different TRPs.
c. Whether relative accuracy requirements would apply to any two PRS-RSRP measurements made in different PFLs or in the same PFL.
d. Whether relative accuracy requirements would apply to any two PRS-RSRP measurements made in different FRs.
e. Whether relative accuracy requirements would apply to any two PRS-RSRP measurements made in the same PFL with different Rx antennas/paths.
f. 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.
g. Whether relative accuracy requirements would apply to any two PRS-RSRP measurements made with different Rx beams in FR2.

Regarding question 1.g, note that Rx beam indication is only provided for PRS-RSRP measurements reported for DL-AoD when “at least two DL-PRS RSRP measurements from the same DL-PRS Resource Set have been made with the same RX beam by the target device” according to TS 37.355. Therefore, any requirements that rely on using the same Rx beam at the UE would be applicable only to PRS-RSRP for DL-AoD, excluding PRS-RSRP reported for DL-TDOA and Multi-RTT. Finally, the quoted text from TS 37.355 indicates Rx beam indication applies to PRS resources in the same DL-PRS Resource Set, which implies the same PFL.

[bookmark: _Hlk61613876]Observation 1: Rx beam indication is only provided in certain cases for PRS-RSRP measurements reported for DL-AoD.

Proposal 2: If PRS-RSRP relative accuracy requirements apply only between two DL-AoD measurements performed on PRS resources from the same DL-PRS Resource Set and measured with the same Rx Beam, then a smaller calibration margin may be considered.
Definition of accuracy requirements
Our latest simulation results (see Appendix) show that PRS-RSRP accuracy for low number of RBs, e.g. 32 or less, has significant dependence on the number of PRS resource repetitions for the low SINR side condition. Therefore, at least for SINR = -13 dB, RAN4 should specifying accuracy requirements for repetition factor ≥ 4.
Proposal 3: Structure for PRS-RSRP accuracy requirements. Tentative accuracy numbers do not include RF calibration margins. The frequency ranges for each SCS may be modified based on finalized simulation results.
	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
	≥ [1]

	[±6.5]
	[TBD] 
	-13
	≥ [24]
	15, 30, 60
	≥ [4]

	[±3.5]
	[TBD] 
	
	≥ [64]
	15, 30, 60
	≥ [1]

	[±3]
	[TBD]
	
	≥ [104]
	15, 30, 60
	≥ [1]


Table 1: PRS-RSRP accuracy 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]
	60, 120
	≥ [1]

	[±5]
	[TBD]
	-13
	≥ [24]
	60, 120
	≥ [4]

	[±3]
	[TBD]
	
	≥ [64]
	60, 120
	≥ [1]


Table 2: PRS-RSRP accuracy in FR2

Conclusions
Proposal 1: RAN4 needs to consider the following questions before deciding the calibration error margin for relative accuracy requirements:
a. 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.
b. Whether relative accuracy requirements would apply to any two PRS-RSRP measurements corresponding to PRS resources from different TRPs.
c. Whether relative accuracy requirements would apply to any two PRS-RSRP measurements made in different PFLs or in the same PFL.
d. Whether relative accuracy requirements would apply to any two PRS-RSRP measurements made in different FRs.
e. Whether relative accuracy requirements would apply to any two PRS-RSRP measurements made in the same PFL with different Rx antennas/paths.
f. 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.
g. Whether relative accuracy requirements would apply to any two PRS-RSRP measurements made with different Rx beams in FR2.
Observation 1: Rx beam indication is only provided in certain cases for PRS-RSRP measurements reported for DL-AoD.
Proposal 2: If PRS-RSRP relative accuracy requirements apply only between two DL-AoD measurements performed on PRS resources from the same DL-PRS Resource Set and measured with the same Rx Beam, then a smaller calibration margin may be considered.
Proposal 3: Structure for PRS-RSRP accuracy requirements. Tentative accuracy numbers do not include RF calibration margins. The frequency ranges for each SCS may be modified based on finalized simulation results.
	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
	≥ [1]

	[±6.5]
	[TBD] 
	-13
	≥ [24]
	15, 30, 60
	≥ [4]

	[±3.5]
	[TBD] 
	
	≥ [64]
	15, 30, 60
	≥ [1]

	[±3]
	[TBD]
	
	≥ [104]
	15, 30, 60
	≥ [1]


Table 3: PRS-RSRP accuracy 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]
	60, 120
	≥ [1]

	[±5]
	[TBD]
	-13
	≥ [24]
	60, 120
	≥ [4]

	[±3]
	[TBD]
	
	≥ [64]
	60, 120
	≥ [1]


Table 4: PRS-RSRP accuracy in FR2

Appendix

	FR
	Channel
	PRS BW (PRBs)
	SCS (kHz)
	Comb size
	Repetition factor
	Es/Iot (dB)
	RSRP absolute accuracy (dB)

	FR1
	AWGN
	24
	15
	2
	1
	-13
	2.4

	FR1
	AWGN
	24
	15
	2
	4
	-13
	1.3

	FR1
	TDL-A
	24
	15
	2
	1
	-13
	3.8

	FR1
	TDL-A
	24
	15
	2
	4
	-13
	2.0

	FR2
	AWGN
	24
	120
	2
	1
	-13
	2.6

	FR2
	AWGN
	24
	120
	2
	4
	-13
	1.3

	FR2
	AWGN
	32
	120
	2
	1
	-13
	2.3

	FR2
	AWGN
	32
	120
	2
	4
	-13
	1.2

	FR2
	TDL-C
	24
	120
	2
	1
	-13
	3.2

	FR2
	TDL-C
	24
	120
	2
	4
	-13
	1.6

	FR2
	TDL-C
	32
	120
	2
	1
	-13
	2.8

	FR2
	TDL-C
	32
	120
	2
	4
	-13
	1.4


Table 5: PRS-RSRP simulation results for low PRS RB
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