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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#97-e meeting, there were extensive discussions on PRS-RSTD measurement accuracy requirements. Following agreements were made during the meeting as captured in [1].
	· Measurement period extension due to SSB collision
· 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 


In this contribution, we provide our views on open issues of PRS-RSTD measurement accuracy requirements.
2. Discussion
2.1 Antenna panel assumption
	· 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. 


It was already agreed in [2] that UE timing calibration error (i.e., calibration of timing between antenna and baseband) on the accuracy requirements for timing related measurements should be taken into account. In our understanding margin for calibration of timing between antenna panel should be added to accuracy requirements. Antenna panel selection for RSTD measurement is up to UE implementation. It is not necessary to define separate accuracy requirements.
Proposal 1: RAN4 defines one set of requirements for RSTD measurement accuracy by taking into account calibration of timing between antenna panel and baseband.

2.2 Applicable accuracy requirement in case of HO
	· 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  


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. In general, our understanding is that option 1 and option 2 are basically the same. Option 1 would be more generic.
Proposal 2: RSTD measurement accuracy requirements are not impacted by HO.

2.3 Applicable propagation channel for accuracy requirement
	· 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.)


The key point seems to be that whether NLOS fading channel, e.g., TDL-C channel model with 300ns delay spread should be considered when defining RSTD accuracy requirements. With option 1, RSTD accuracy requirements are worse than option 2. But the measurement accuracy in practical network can be guaranteed that it would not be worse than the specified accuracy requirements in most of the scenarios. With option 2, higher accuracy for RSTD is specified and it means high positioning accuracy. However, it can only be ensured under certain propagation channels. 
The issue is similar to antenna panel assumption. It would be better same approach is used. So option 1 can be used to define RSTD accuracy requirements.
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 Configuration parameters for accuracy requirements
	· 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


RSTD measurement accuracy is depending on many PRS resource configuration parameters, e.g., PRS bandwidth, comb size, number of PRS symbols, repetition of PRS resource etc. Similar accuracy can be achieved for different combination of these parameters. It is very difficult to compare the accuracy for so many possible combinations.
PRS bandwidth is very important to timing related measurement. It would be helpful to define accuracy requirements for multiple PRS bandwidth. What was agreed for the simulation can be used as baseline. 10MHz, 20MHz and 50MHz can be used to define requirements for 15 kHz SCS. 20MHz, 50MHz and 100MHz can be used to define requirements for 30 kHz SCS. 50MHz, 100MHz and 200MHz can be used to define requirements for 120 kHz SCS in FR2. 
Then for combination of comb size, number of PRS symbols and repetitions, it can be further decided based on comparing simulation results for the combinations. The requirements for the cases without repetition can be used as baseline. Then repetitions can be further decided if large accuracy gap is identified.
For the accuracy requirements without repetition, the comb size of 12 and PRS symbol number 12, which is the configuration of minimum REs in one PRB, can be used as baseline. The combination of {comb size, PRS symbol number} of [{2,2}, {4,4}, {6,6}] would result in similar accuracy compare to {12, 12}.
Then repetitions can be further studied if there is significant accuracy gap. There is no need to define accuracy requirements for different PRS symbol number under a fixed comb size as it is equivalent to repetition.
Proposal 4: Define RSTD accuracy requirements for multiple PRS BWPs.
Proposal 5: Combination of {12, 12} for {Comb size, number of PRS symbos} is used as baseline to define accuracy requirements for the case without repetition.
Proposal 6: Accuracy requirements for number of repetions for PRS resource can be further specified if significant accraucy gap is identified.

3. Summary
[bookmark: _Hlk23953093]In this contribution we provide our views on PRS-RSTD measurement accuracy requirements. Based on analysis following proposals are present.
Proposal 1: RAN4 defines one set of requirements for RSTD measurement accuracy by taking into account calibration of timing between antenna panel and baseband.
Proposal 2: RSTD measurement 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: Define RSTD accuracy requirements for multiple PRS BWPs.
Proposal 5: Combination of {12, 12} for {Comb size, number of PRS symbos} is used as baseline to define accuracy requirements for the case without repetition.
Proposal 6: Accuracy requirements for number of repetions for PRS resource can be further specified if significant accraucy gap is identified.
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