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1 Introduction
In RAN4#98e meeting, the accuracy requirements of RSTD measurement were discussed and the conclusions and remaining issues are captured in the WF [1]. In this paper, the updated simulation results of RSTD measurement are provided in Annex.  And according to that, we have further discussion on the remaining issues and give our proposals. 
2 Discussion
2.1 Applicable accuracy requirement in case of HO
The agreements in RAN4#98e meeting: 
	· Applicable accuracy requirement in case of any serving cell change: FFS
· Option 1: Applicable accuracy requirements are not impacted by HO. 
· Option 3: The UE shall continue and complete an RSTD measurement while meeting RSTD measurement accuracy requirements in clause 10.1.23 even when a serving cell change occurs during the measurement.


The measurement accuracy is mainly dependent on the configuration of PRS resources. The resources to be measured before and after HO are the same and the positioning measurements are always gap-based in R16 NR. We don’t see anything impacted by HO. So the accuracy requirement shall be same before and after HO i.e. the applicable accuracy requirements are not impacted by HO. 
Actually the two options are not conflicted as option 1 is related to accuracy requirements and option 3 is related to the UE behavior. Since the PRS resources to be measured have been configured to UE, even the serving cell change occurs, UE can still complete the RSTD measurement. 
Proposal 1: The applicable accuracy requirements are not impacted by HO. 
2.2 Applicable propagation channel for accuracy requirement
	· Applicable propagation channel for accuracy requirement: FFS
· 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


From the previous simulation results, the measurement accuracy of RSTD under TDL-C with 300ns delay is indeed worse than other channels. So some companies proposed to define accuracy requirements for AWGN only. 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. So there is no need to define the applicability for propagation channels in accuracy requirement. 
But if taking the TDL-C channel into account, the requirements will be significantly worse. So one compromise way is to capture in the specification the propagation channel models based on which the accuracy requirements are derived. This can be the reference information for UE implementation and test. 
Proposal 2: Captured in the specification the propagation channel models based on which the accuracy requirements are derived. 
2.3 Accuracy requirements
After RAN4#98e meeting, the measurement performance of RSTD is still under evaluation and the template for simulation results collection was provided in [2]. Based on the template and the simulation assumption [3], the updated simulation results of RSTD measurement are provided in Annex. 
From the simulation results, the following observations and proposals are given: 
Observation 1: When the PRS bandwidth is larger, the measurement accuracy for all PRS configurations is same. 
Observation 2: When the PRS bandwidth is same, there is no big difference for the measurement error for different SCS. 
Proposal 3: The measurement accuracy of PRS RSTD is defined based on the PRS bandwidth and PRS_NormLenthPerSlot.  
Proposal 4: Define the PRS RSTD measurement accuracy following the tables as below: 
Table 1 RSTD measurement accuracy in FR1
	accuracy
	PRS Ês/Iot
	SCS
	PRS BW
	Repetition

	dB
	dB
	kHz
	PRB
	-

	[±TBD]
	≥-6dB
	15/30/60
	≥[24]
	≥[1]

	[±TBD]
	≥-13dB
	
	＞ [104]
	≥[1]

	
	
	
	≤ [104]
	≥[1]

	[±TBD]
	
	
	≤ [52]
	＞[1]

	[±TBD]
	
	
	≤ [52]
	[1]




3 Summary
[bookmark: _GoBack]In this paper, the accuracy requirements of  RSTD measurement are further discussed, and following observations and proposals are given：
Observation 1: When the PRS bandwidth is larger, the measurement accuracy for all PRS configurations is same. 
Observation 2: When the PRS bandwidth is same, there is no big difference for the measurement error for different SCS. 
Proposal 1: The applicable accuracy requirements are not impacted by HO. 
Proposal 2: Captured in the specification the propagation channel models based on which the accuracy requirements are derived. 
Proposal 3: The measurement accuracy of PRS RSTD is defined based on the PRS bandwidth and PRS_NormLenthPerSlot.  
Proposal 4: Define the PRS RSTD measurement accuracy following the tables as below: 
Table 1 RSTD measurement accuracy in FR1
	accuracy
	PRS Ês/Iot
	SCS
	PRS BW
	Repetition

	dB
	dB
	kHz
	PRB
	-

	[±TBD]
	≥-6dB
	15/30/60
	≥[24]
	≥[1]

	[±TBD]
	≥-13dB
	
	＞ [104]
	≥[1]

	
	
	
	≤ [104]
	≥[1]

	[±TBD]
	
	
	≤ [52]
	＞[1]

	[±TBD]
	
	
	≤ [52]
	[1]
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5 Annex
5.1 Simulation assumption
In this section, simulation configurations of PRS RSTD are depicted. A subset of scenarios has been simulated, which is described below. 
· 3-cells with cell ID <0,1,2>
· Synchronous with time shifts <0, 0, 3 us>
· Es/Iot ：  (-6, -13, -13)for FR1
· Antenna：1T2R
· Carrier frequency / BW / SCS
· 2 GHz Carrier frequency and 15kHz SCS
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]10 MHz, 20 MHz, 50MHz
· 4 GHz Carrier frequency and 30kHz SCS
· 20 MHz, 50MHz
· Channel model： TDL-A(30ns, 5Hz)  for FR1
· PRS pattern
· Comb 2, 4 
· DL PRS Resource Repetition Factor：1, 2, 4, 6
· no muting and no power boosting
· PRS transmission BW in PRB：full bandwidth
Detailed assumptions can be found in [3].
5.2 Performance metrics
In this paper, the following performance characteristics are provided：
· RSTD error CDFs for 2 neighbor cells
· 5% and 95%-ile of the RSTD errors for each cell
And RSTD error = estimated RSTD – ideal RSTD (based on perfect channel knowledge)
5.3 Simulation results
DL RSTD measurement errors of 2 neighbor cells for the above listed settings are evaluated through the simulation and displayed by the CDF figures. In each figure, the RSTD between cell 1 and cell 2 and the RSTD between cell 1 and cell 3 are displayed respectively. And in the table 1 and table 2, 5% and 95%-ile of the DL RSTD measurement errors in CDF figures for each cell are provided. The simulation results are based on 4 samples.  
Table 1 RSTD measurement error for fading channel（TDL-A for FR1）
	FR
	PRS BW (PRBs)
	SCS(kHz)
	DL-PRS-NumSymbols
	DL-PRS-CombSizeN
	DL-PRS_ResourceRepetitionFactor
	[5%,95%]

	FR1
	52
	15
	4
	4
	1
	[-300.3,34.1]

	
	
	
	2
	2
	2
	[-188.5,36.6]

	
	
	
	2
	2
	4
	[-177.2,-29.4]

	
	
	
	2
	2
	6
	[-180.9,-30.5]

	
	
	
	12
	4
	1
	[-178,-27.7]

	
	48
	30
	4
	4
	1
	[-321.5,25.0]

	
	
	
	2
	2
	2
	[-197.4,22.7]

	
	
	
	2
	2
	4
	[-179.7,-19.4]

	
	
	
	2
	2
	6
	[-194.8,-20.1]

	
	
	
	12
	4
	1
	[-179.6,7.5]

	
	104
	15
	4
	4
	1
	[-125.8,22.5]

	
	
	
	2
	2
	2
	[-103,-18.8]

	
	
	
	2
	2
	4
	[-108.7,-19.2]

	
	
	
	2
	2
	6
	[-115.9,-19.8]

	
	
	
	12
	4
	1
	[-119.6,-19.1]

	
	132
	30
	4
	4
	1
	[-63.2,22.6]

	
	
	
	2
	2
	2
	[-46,18.7]

	
	
	
	2
	2
	4
	[-55.7,18.2]

	
	
	
	4
	4
	6
	[-57.8,17.8]

	
	
	
	12
	4
	1
	[-61.9,18.2]

	
	268
	15
	4
	4
	1
	[-38.5,23.4]

	
	
	
	2
	2
	2
	[-42.5,21.7]

	
	
	
	2
	2
	4
	[-53.8,18.4]

	
	
	
	2
	2
	6
	[-55.9,17.8]

	
	
	
	12
	4
	1
	[-40.1,21.0]

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