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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#98-e meeting, there were extensive discussions on PRS-RSTD measurement accuracy requirements. Following agreements were made during the meeting as captured in [1].
	· Antenna panel assumption:
· RAN4 not to define separate accuracy requirements for RSTD measured with same panel and with different panels and
· the same accuracy requirements will be defined, which are based on the earlier simulation results (which did not assume different panels, according to the agreed simulation assumptions)
· Possible margin for different group delay calibration error in different panels can be considered  
· RSTD accuracy requirements are defined to cover all BW configurations 
· Different RSTD accuracy requirements depend on the following parameters
· PRS BW defined in number of PRBs 
· Companies are encouraged to bring PRS accuracy simulation results in RAN4 #99e for the identified set of parameters
· PRS BW defined in number of PRBs
· PRS SCS
· dl-PRS-ResourceRepetitionFactor 
· dl-PRS-NumSymbols 
· dl-PRS-CombSizeN
· Other parameters are FFS
· Note: the full set of parameters and values were included in R4-2104046 or its revision  , which will be also used as the template used to collect the simulation results also.
· In the next meeting, the exact accuracy requirements can be defined from the simulation results based on the parameter sets listed in R4-2104046 or its revision .
· The simulation results can still be updated in the next meeting
· Depending on the final required accuracy numbers, not all parameters from R4-2104046 need to be present in the final accuracy requirements


There are remaining open issues to be further resolved. 
· Applicable accuracy requirement in case of any serving cell change: FFS
· Applicable propagation channel for accuracy requirement: FFS
· FFS on the group delay calibration margin.
· Structure of accuracy requirements 
In this contribution, we further provide our views on open issues of PRS-RSTD measurement accuracy requirements.
2. Discussion
2.1 Applicable accuracy requirement in case of any cell change
	· 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 RSTD measurement accuracy are based on PRS resources configuration, e.g., PRS bandwidth, comb size, number of PRS symbols, repetition of PRS resource etc. If handover happens, as long as the PRS resource configuration of the cells are not changed, then accuracy requirements are not impacted. So, appclicable accuracy requirements ar not impacted by any serving cell change.
Proposal 1: Applicable accuracy requirements are not impacted by any serving cell change.

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


The key point seems is that whether NLOS fading channel, e.g., TDL-C channel model with 300ns delay spread should be considered when defining RSTD accuracy requirements. The purpose of accuracy requirements is the indication of how good of the measurement results. If accuracy requirements are defined by assuming NLOS fading channel, then measurement accuracy in practical network can be guaranteed that it would not be worse than the specified accuracy requirements in most of the propagation environment. scenarios. However, if measurement accuracy requirements are defined based on AWGN channel, it is not meaningful in practical network as the accuracy requirements cannot be met in most of the propagation environment. 
Having two or more set of requirements is also not help much. It would be common understanding that measurement accuracy is different depending on propagation channels. Accuracy requirments are only tested under AWGN channel. No matter how the accuracy requirements are specified, it is not testable in multipath fading channel. So, the principle should be also applicable to positioning measurements that accuracy requirements are specified as minimum requirements and it is tested under AWGN.
Furthermore, it is still comparable to LTE positioning accuracy requirements if the accuracy requirements for NR positioning are define based on multipath fading channel based on our simulation results.
Proposal 2: 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 when defining accuracy requirments).

2.3 Structure for accuracy requirements
Following parameters are considered to define accuracy requirements for PRS based measurement as agreed in [1].
· PRS BW defined in number of PRBs
· PRS SCS
· dl-PRS-ResourceRepetitionFactor 
· dl-PRS-NumSymbols 
· dl-PRS-CombSizeN
· Other parameters are FFS
Simulation assumptions in [2] are also based on above parameters. RSTD measurement accuracy are very dependent on PRS BW. So as agreed in the last meeting, all the PRS BW and PRS SCS as in [2] should be considered when defining accuracy requirements.
The parameters of dl-PRS-ResourceRepetitionFactor, dl-PRS-NumSymbols and dl-PRS-CombSizeN will determine how many repetions of a PRS resource of same number for {comb size, number of PRS symbols}. It can be catergorized as total number of repetitions of a PRS resource. Based on our simulation results in [3], the RSTD accuracy will be improved significantly if total number of repetitions is larger than 4. We don’t think it is meaningful to define accuracy requirements for different numbers of repetitions. It would be enough to define requirements based on total number of repetitions of 4.
Based on the above analysis, it is proposed to define RSTD accuracy requirements as in Table 1 and Table 2 for FR1 and FR2 respectively.
Proposal 3: RSTD accuracy rquirements are specified as in Table 1 and Table 2 for FR1 and FR2 respectively.
Table 1: RSTD measurement accuracy in FR1
	Accuracy
	((PRS Ês/Iot)ref, 
(PRS Ês/Iot)i )
	Minimum PRS
bandwidth
	PRS SCS
	Total number of repetitions of PRS resource

	Ts
	dB
	RB
	kHz
	

	
	(≥-6dB, ≥-13dB)
	 24
	15kHz
	1

	
	(≥-6dB, ≥-13dB)
	 24
	15kHz
	4

	
	(≥-6dB, ≥-13dB)
	 52
	15kHz
	1

	
	(≥-6dB, ≥-13dB)
	 52
	15kHz
	4

	
	(≥-6dB, ≥-13dB)
	 104
	15kHz
	1

	
	(≥-6dB, ≥-13dB)
	 104
	15kHz
	4

	
	(≥-6dB, ≥-13dB)
	 268
	15kHz
	1

	
	(≥-6dB, ≥-13dB)
	 268
	15kHz
	4

	
	(≥-6dB, ≥-13dB)
	 48
	30kHz
	1

	
	(≥-6dB, ≥-13dB)
	 48
	30kHz
	4

	
	(≥-6dB, ≥-13dB)
	 132
	30kHz
	1

	
	(≥-6dB, ≥-13dB)
	 132
	30kHz
	4

	
	(≥-6dB, ≥-13dB)
	 272
	30kHz
	1

	
	(≥-6dB, ≥-13dB)
	 272
	30kHz
	4



Table 2: RSTD measurement accuracy in FR2
	
	
	
	
	

	Accuracy
	((PRS Ês/Iot)ref, 
(PRS Ês/Iot)i )
	Minimum PRS
bandwidth
	PRS SCS
	Total number of repetitions of PRS resource

	Ts
	dB
	RB
	kHz
	

	
	(≥-6dB, ≥-13dB)
	 32
	120kHz
	1

	
	(≥-6dB, ≥-13dB)
	 32
	120kHz
	4

	
	(≥-6dB, ≥-13dB)
	 64
	120kHz
	1

	
	(≥-6dB, ≥-13dB)
	 64
	120kHz
	4

	
	(≥-6dB, ≥-13dB)
	 128
	120kHz
	1

	
	(≥-6dB, ≥-13dB)
	 128
	120kHz
	4



3. Summary
[bookmark: _Hlk23953093]In this contribution we further provide our views on PRS-RSTD measurement accuracy requirements. Based on analysis following proposals are present.
Proposal 1: Applicable accuracy requirements are not impacted by any serving cell change.
Proposal 2: 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 when defining accuracy requirments).
Proposal 3: RSTD accuracy rquirements are specified as in Table 1 and Table 2 for FR1 and FR2 respectively.
Table 1: RSTD measurement accuracy in FR1
	Accuracy
	((PRS Ês/Iot)ref, 
(PRS Ês/Iot)i )
	Minimum PRS
bandwidth
	PRS SCS
	Total number of repetitions of PRS resource

	Ts Note 2
	dB
	RB
	kHz
	

	
	(≥-6dB, ≥-13dB)
	 24
	15kHz
	1

	
	(≥-6dB, ≥-13dB)
	 24
	15kHz
	4

	
	(≥-6dB, ≥-13dB)
	 52
	15kHz
	1

	
	(≥-6dB, ≥-13dB)
	 52
	15kHz
	4

	
	(≥-6dB, ≥-13dB)
	 104
	15kHz
	1

	
	(≥-6dB, ≥-13dB)
	 104
	15kHz
	4

	
	(≥-6dB, ≥-13dB)
	 268
	15kHz
	1

	
	(≥-6dB, ≥-13dB)
	 268
	15kHz
	4

	
	(≥-6dB, ≥-13dB)
	 48
	30kHz
	1

	
	(≥-6dB, ≥-13dB)
	 48
	30kHz
	4

	
	(≥-6dB, ≥-13dB)
	 132
	30kHz
	1

	
	(≥-6dB, ≥-13dB)
	 132
	30kHz
	4

	
	(≥-6dB, ≥-13dB)
	 272
	30kHz
	1

	
	(≥-6dB, ≥-13dB)
	 272
	30kHz
	4



Table 2: RSTD measurement accuracy in FR2
	Accuracy
	((PRS Ês/Iot)ref, 
(PRS Ês/Iot)i )
	Minimum PRS
bandwidth
	PRS SCS
	Total number of repetitions of PRS resource

	Ts Note 2
	dB
	RB
	kHz
	

	
	(≥-6dB, ≥-13dB)
	 32
	120kHz
	1

	
	(≥-6dB, ≥-13dB)
	 32
	120kHz
	4

	
	(≥-6dB, ≥-13dB)
	 64
	120kHz
	1

	
	(≥-6dB, ≥-13dB)
	 64
	120kHz
	4

	
	(≥-6dB, ≥-13dB)
	 128
	120kHz
	1

	
	(≥-6dB, ≥-13dB)
	 128
	120kHz
	4
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