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1 Introduction
The following agreements related to RSTD accuracy were made [1] in RAN4#97-e:
· SINR side condition for FR2: -6dB for reference TRP and -13 dB for neighbor TRP

· 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

· 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.)

· 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
· 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] 
 
	
	
	
	

	…. 
	 
	 
	 
	 


In this contribution, we discuss further the open issues on RSTD measurement accuracy requirements.
2 Applicable RSTD Measurement Accuracy under Cell Change

In [2], the following was agreed:

· The UE shall continue RSTD measurement after each serving cell change for:

· intra-frequency handover,
· inter-frequency handover,
· In this case the RSTD measurement period shall be extended. Details are FFS.
The wording in the specification is not fully clear with respect to handover, which we propose to clarify as follows.
· Proposal 1: Clarify in section 9.9.2.5 of TS 38.133: 

· If intra-frequency or inter-frequency handover occurs while RSTD measurements are being performed, then the UE shall continue and complete the on-going RSTD measurements.
Furthermore, there can be different types of cell changes, e.g., PCell change, SCell activation/deactivation/addition/release or PSCell addition/release. Since there is no differentiation between intra- and inter-frequency RSTD measurements and corresponding requirements in NR, the same RSTD accuracy requirements shall apply regardless of the type of the cell change.
· Proposal 2: 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 (intra-frequency handover, inter-frequency handover, SCell reconfiguration, addition, release, activation, or deactivation, or PSCell reconfiguration, addition, or release) occurs during the measurement.
3 Applicable Propagation Channel in Accuracy Requirements

In [1], it was agreed:

· 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.)
RRM requirements are generic, the applicability of channel models is never specified in RRM requirements. The same rule should apply also for NR positioning measurements.

· Proposal 3: No need to define the applicability for propagation channels in accuracy requirements (i.e., Option 1 in the RAN4#97-e WF [1]).
4 RSTD Measurement Accuracy
The updated RSTD link-level simulation results were presented in [2]. Assuming an additional margin on the top of the simulation results and no repetitions (i.e., that the measurement is based on the earlier agreed 4 samples without repetitions), the following RSTD accuracy levels are derived below.

· Proposal 4: The RSTD accuracy requirements shall apply for any DL-PRS-ResourceRepetitionFactor≥1 and any LPRS≥2 which is given by the higher-layer parameter dl-PRS-NumSymbols and any comb pattern.
· Proposal 5: For FR1, the RSTD measurement accuracy is as in Table 1.
Table 1: RSTD accuracy in FR1

	Accuracy, 
Tc
	PRS BW, 

PRB
	PRS SCS,

kHz
	Repetition factor  [image: image2.png]


 

[38.211]
	Repetition within slot 

(i.e. [image: image4.png]PRS
Logs > K.



 

[38.211])
	Comb size [image: image7.png]comb



 

[38.211]

	(90
	24 ≤ BW ≤ 48
	15, 30
	All
	All
	All

	(50
	48 < BW≤ 132
	15, 30
	All
	All
	All

	(35
	BW >132
	15, 30
	All
	All
	All


· Proposal 6: For FR2, the RSTD measurement accuracy is as in Table 2.
Table 2: RSTD accuracy in FR2
	Accuracy, 
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	PRS BW, 

PRB
	PRS SCS,

kHz
	Repetition factor  [image: image9.png]


 

[38.211]
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(i.e. [image: image11.png]PRS
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[38.211])
	Comb size [image: image14.png]comb



 

[38.211]

	(80
	24 ≤ BW ≤ 32
	60, 120
	All
	All
	All

	(40
	32 < BW≤ 64
	60, 120
	All
	All
	All

	(30
	BW >64
	60, 120
	All
	All
	All


· Proposal 7: The RSTD accuracy is defined based on the earlier agreed 4 samples (already in the core requirements). RAN4 shall not reopen the discussion on the number of samples.
5 Summary

· Proposal 1: Clarify in section 9.9.2.5 of TS 38.133: 

· If intra-frequency or inter-frequency handover occurs while RSTD measurements are being performed, then the UE shall continue and complete the on-going RSTD measurements.
· Proposal 2: 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 (intra-frequency handover, inter-frequency handover, SCell reconfiguration, addition, release, activation, or deactivation, or PSCell reconfiguration, addition, or release) occurs during the measurement.
· Proposal 3: No need to define the applicability for propagation channels in accuracy requirements (i.e., Option 1 in the RAN4#97-e WF [1]).
· Proposal 4: The RSTD accuracy requirements shall apply for any DL-PRS-ResourceRepetitionFactor≥1 and any LPRS≥2 which is given by the higher-layer parameter dl-PRS-NumSymbols and any comb pattern.
· Proposal 5: For FR1, the RSTD measurement accuracy is as in Table 1.
Table 1: RSTD accuracy in FR1

	Accuracy, 
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	PRS BW, 

PRB
	PRS SCS,
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[38.211]

	(90
	24 ≤ BW ≤ 48
	15, 30
	All
	All
	All

	(50
	48 < BW≤ 132
	15, 30
	All
	All
	All

	(35
	BW >132
	15, 30
	All
	All
	All


· Proposal 6: For FR2, the RSTD measurement accuracy is as in Table 2.
Table 2: RSTD accuracy in FR2
	Accuracy, 
Tc
	PRS BW, 

PRB
	PRS SCS,

kHz
	Repetition factor  [image: image23.png]
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[38.211]

	(80
	24 ≤ BW ≤ 32
	60, 120
	All
	All
	All

	(40
	32 < BW≤ 64
	60, 120
	All
	All
	All

	(30
	BW >64
	60, 120
	All
	All
	All


· Proposal 7: The RSTD accuracy is defined based on the earlier agreed 4 samples (already in the core requirements). RAN4 shall not reopen the discussion on the number of samples.
6 References
[1] R4-2017371, WF on NR Positioning Performance Requirements, Intel, Nov. 2020.

[2] R4-2016404, On RSTD measurement accuracy, Ericsson, Nov. 2020.

PAGE  
3

