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1 Introduction
In RAN4 #97-e meeting [1], the performance requirements of RSTD measurement was discussed. Some issues like side condition and assumption for TRS setting had been decided. But there are still some remaining issues need to be discussed which was captured in [2] as below. 
	· Antenna panel assumption: FFS
· Option 1. RAN4 not to define separate accuracy requirements for RSTD measured with same panel and with different panels. 
· Option2. The requirements relaxed for the UE using different antenna panel for receiving both reference and neighbor PRS. 
· Assumption on TRS setting for defining accuracy and test:
· No need to consider TRS when defining PRS measurement accuracy requirements.
· For test case can be FFS
· Applicable accuracy requirement in case of HO: FFS
· Option 1. Applicable accuracy requirements are not impacted by HO
· Option 2. The same RSTD measurement accuracy requirements shall apply for intra-frequency HO and inter-frequency HO, before and after the HO 
· Applicable propagation channel for accuracy requirement: FFS
· Option 1 : No need to define the applicability with propagation channels for accuracy requirement. (e.g. TDL-C channel model with 300 ns delay spread shall be considered also)
· Option 2: Need the applicability with propagation channels for accuracy requirement (e.g. Exclude number from simulations for TDL-C channel model with 300 ns delay spread in FR1 for defining the RSTD accuracy requirements.)



In this paper, we have some further discussion on these issues and give our proposals. 
2 Discussion
2.1 Antenna panel assumption
In our understanding, UE generally use the different antenna panels to receive the signals from different cells and it is difficult to ensure that the same antenna panel is used for the reference cell and the neighbor cell. Since the requirement here defined is the minimum requirement, it should be based on the different antenna panel assumption and no need to have separate requirements. 
Proposal 1: RAN4 not to define separate accuracy requirements for RSTD measured with same panel and with different panels. 
2.2 Applicable accuracy requirement in case of HO
In R16 NR, the positioning measurements are always gap-based and there is no definition of intra/inter-frequency measurement. So the accuracy requirement shall be same before and after HO i.e. the applicable accuracy requirements are not impacted by HO. Actually there is no difference between option 1 and option 2 in our understanding. 
Proposal 2: The applicable accuracy requirements are not impacted by HO. 
2.3 Applicable propagation channel for accuracy requirement
From the simulation results in [3], it can be seen that the measurement accuracy of RSTD under TDL-C with 300ns delay is significantly worse than other channels. So some companies proposed to define the requirements applicability on propagation channels i.e. exclude the results of TDL-C channels in FR1. It may be helpful to consider the relevance between the measurement accuracy and channel model with big delay. But in our understanding, the channel model in real implementation is unknown to UE and it makes no sense to define requirements applicability regarding the propagation channels. 
Proposal 3: No need to define the applicability with propagation channels for accuracy requirement. (e.g. TDL-C channel model with 300 ns delay spread shall be considered also). 
2.4 Accuracy requirements
In RAN4#97-e meeting, the principle of defining the accuracy requirements of RSTD measurement was discussed and agreed as below: 
	· Define the requirements at least for the cases without repetition and multiple repetitions (within the slot and across the slots within one PRS period (i.e. TPRS)) can be considered for small BW
· The proposals for accuracy requirements and corresponding configuration parameters are to be collected until the next meeting according to template below
	Accuracy [Tc]
	PRS BW, PRBs (or MHz)
	SCS, kHz
	Repetition factor
	Comb size

	[Req Set 1] 
	
	
	
	

	[Req Set 2] 
 
	
	
	
	

	…. 
	 
	 
	 
	 





From the simulation results in [3], the measurement accuracy of RSTD has no big difference for different comb size. So the accuracy requirements of RSTD measurement should be agnostic to comb size. 
 Proposal 4: The accuracy requirements of RSTD shall be agnostic to comb size. 
Since the measurement is performed in baseband but tested in reference point (antenna connector for FR1 and Rx antenna for FR2), in addition to the simulation results, the group delay should calibration should also be considered. It has been agreed in last meeting as below. 
	· RAN4 needs to decide on the group delay calibration margin. 
· margin equals to zero if the reference and neighbouring resources are on the same frequency layer in FR1


Base on the simulation results in [3] and the possible group calibration margin, we give our proposals on the accuracy requirements of RSTD as below. 
Proposal 5: The accuracy requirements of RSTD are defined in Annex. 
3 Summary
In this paper, the accuracy requirements of  RSTD measurement are further discussed, and following proposals are given：
Proposal 1: RAN4 not to define separate accuracy requirements for RSTD measured with same panel and with different panels. 
Proposal 2: The applicable accuracy requirements are not impacted by HO. 
Proposal 3: No need to define the applicability with propagation channels for accuracy requirement. (e.g. TDL-C channel model with 300 ns delay spread shall be considered also). 
Proposal 4: The accuracy requirements of RSTD shall be agnostic to comb size. 
Proposal 5: The accuracy requirements of RSTD are defined in Annex. 
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Annex
The accuracy requirements of RSTD are defined as below: 
Table 1: RSTD accuracy for FR1
	Accuracy
	Conditions

	
	PRS Ês/Iot
	PRS BW
	Repetition
	Io Note 7 range

	
	
	
	
	NR operating band groups Note 8
	Minimum
Io Note 1
dBm / SCSPRS
	Maximum
Io

	[bookmark: _Hlk54363002]Tc
	dB
	PRB
	-
	
	dBm / SCSPRS
	dBm/BWChannel

	
	
	
	
	
	dBm/15kHz Note 6
	dBm/30kHz Note 6
	dBm/60kHz Note 6
	

	[±130]
	(PRS Es/Iot)ref ≥ -6
(PRS Es/Iot)i ≥ -13
	≥[48]
	≥[4]
	NR_FDD_FR1_A, NR_TDD_FR1_A, NR_SDL_FR1_A
	-127
	-124
	-121
	-50

	
	
	
	
	NR_FDD_FR1_B
	-126.5
	-123.5
	-120.5
	-50

	
	
	
	
	NR_TDD_FR1_C
	-126
	-123
	-120
	-50

	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-125.5
	-122.5
	-119.5
	-50

	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-125
	-122
	-119
	-50

	
	
	
	
	NR_FDD_FR1_F
	-124.5
	-121.5
	-118.5
	-50

	
	
	
	
	NR_FDD_FR1_G
	-124
	-121
	-118
	-50

	
	
	
	
	NR_FDD_FR1_H
	-123.5
	-120.5
	-117.5
	-50

	[±130]
	
	 [96]
	≥[1]
	Note 4

	[±80]
	
	 [192]
	≥[1]
	Note 4

	NOTE 1:	This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.
NOTE 2:	Void.
NOTE 3:	PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in [34].
NOTE 4:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding requirement with the PRS bandwidth ≥ [48] RB.
NOTE 5:	The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.
NOTE 6:	The condition level is increased by ∆>0, when applicable, as described in Sections B.3.2 and B.3.3.
NOTE 7:	The Io is defined in PRS positioning subframes. The same Io range applies to PRS and non-PRS symbols. Io levels are different in PRS and non-PRS symbols within the same subframe.
NOTE 8:	NR operating band groups are as defined in Section 3.5.2.




Table 2: RSTD accuracy for FR2
	Accuracy
	Conditions

	
	PRS Ês/Iot
	PRS BW
	Repetition
	Io Note 7 range

	
	
	
	
	NR operating band groups Note 8
	Minimum
Io Note 1
dBm / SCSPRS
	Maximum
Io

	Tc
	dB
	PRB
	-
	
	dBm / SCSPRS
	dBm/BWChannel

	
	
	
	
	
	dBm/15kHz Note 6
	dBm/30kHz Note 6
	dBm/60kHz Note 6
	

	[±40]
	(PRS Es/Iot)ref ≥ -6
(PRS Es/Iot)i ≥ -13
	≥[48]
	≥[4]
	NR_FDD_FR1_A, NR_TDD_FR1_A, NR_SDL_FR1_A
	-127
	-124
	-121
	-50

	
	
	
	
	NR_FDD_FR1_B
	-126.5
	-123.5
	-120.5
	-50

	
	
	
	
	NR_TDD_FR1_C
	-126
	-123
	-120
	-50

	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-125.5
	-122.5
	-119.5
	-50

	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-125
	-122
	-119
	-50

	
	
	
	
	NR_FDD_FR1_F
	-124.5
	-121.5
	-118.5
	-50

	
	
	
	
	NR_FDD_FR1_G
	-124
	-121
	-118
	-50

	
	
	
	
	NR_FDD_FR1_H
	-123.5
	-120.5
	-117.5
	-50

	[±40]
	
	 [96]
	≥[1]
	Note 4

	[±30]
	
	 [192]
	≥[1]
	Note 4

	NOTE 1:	This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.
NOTE 2:	Void.
NOTE 3:	PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in [34].
NOTE 4:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding requirement with the PRS bandwidth ≥ [48] RB.
NOTE 5:	The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.
NOTE 6:	The condition level is increased by ∆>0, when applicable, as described in Sections B.3.2 and B.3.3.
NOTE 7:	The Io is defined in PRS positioning subframes. The same Io range applies to PRS and non-PRS symbols. Io levels are different in PRS and non-PRS symbols within the same subframe.
NOTE 8:	NR operating band groups are as defined in Section 3.5.2.
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