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1 	Introduction
[bookmark: _Hlk39586706]In the last RAN4 meeting, the core part of UE PRS RSTD requirements was completed, and some remaining issues were also summarized in [1]. In this contribution we will provide further considerations on open issues below. 
· SINR side condition
· Measurement period requirements
· Measurement report mapping

2 SINR Side Condition
In the last meeting the following agreement for PRS RSTD measurement SINR side condition was achieved [1].
	· FFS: Side condition for RSTD measurement 
· Side condition for FR2
· Option 1: -3dB for reference TRP and -10 dB for neighbor TRP
· Option 2: -6dB for reference TRP and -13 dB for neighbor TRP



In principle the SINR side condition applied shall be up to the probability that UE can detect the sufficient neighbor cells for the measurements. Thus, from the results of the system level simulation provided in R4#93 [2][3][4] for FR2 more than 95% UEs can hear > 2 strongest cells/TRPs when SINR of reference cell and neighbor cells are up to -6dB and -13dB respectively.
However, in the last meeting, some concerns were raised because of the worse measurement performance with the SINR side condition of Option 1 especially under TDL-C propagation channel. Therefore, we also provide some simulation results for FR2 with SINR below. 
· Option 1: PRS Es/Iot = -6 dB for reference and PRS Es/Iot = -13 dB for neighbour 
The other simulation assumptions can be found in [5] also.

The simulation results for FR2 is given in Figure 1 below.
[image: ]  
Figure 1. RSTD simulation results in FR2

From the results in Figure 1, it was noted the performance of PRS RSTD can be quite diverse depending on UE detection algorithm. For an example, if the first arrived path in case of multiple path can be detected correctly, RSTD performance can achieve significant improvements.    
[bookmark: _Hlk37427339]Observation 1: RSTD measurement accuracy will be less than [-40.69ns, 89.51ns] under TDL-C propagation channel.
In comparison with existing LTE requirements (e.g. minimum RSTD error required is about 128ns (4Ts) [6]), NR PRS-RSTD measurement performance with SINR=[-6,-13]dB for reference cell and neighbor cells in FR2 can be much better to meet the LTE’s RSTD measurement accuracy requirements. 
Therefore, it is safe to propose that:
[bookmark: _Hlk37427345]Proposal 1: SINR side conditions for PRS-RSTD in FR2 can be
· PRS Es/Iot = -6 dB for reference cell and 
· PRS Es/Iot = -13 dB for neighbor cells

3 RSTD Measurement Accuracy Requirements 
In the last RAN4 meeting, there were still other open issues for RSTD accuracy requirements below [1].
· Number of PRS samples or PRS repetitions for defining accuracy
In the last meeting, the following candidate options for the number of PRS samples or PRS repetitions to define RSTD measurement accuracy was agreed.
	· Option 1: Accuracy requirements are defined based on number of PRS samples, where each samples includes a number of PRS repetitions. Single PRS sample is assumed for accuracy requirements 
· Option 2: Accuracy requirements are defined based on the number of PRS comb patterns in time
· Other options are not precluded



Firstly, it was noted that there was some ambiguity of the definition of PRS occasion in the last meeting. In our views, similarly a PRS occasion in LTE which can occupy multiple consecutive subframes (e.g. 1,2,4,6). And from the realistic UE implementation perspective, UE PRS measurement is based on the correlation over all PRS symbols which may be repeated and buffered. That is a PRS occasion in NR can include all slots occupied by PRS resource after the repetition indeed. 
Proposal 2: A single PRS sample is assumed for accuracy requirements. And each sample includes a number of PRS repetitions.

· Whether accuracy requirements are agnostic to comb size
the last meeting, the following candidate options for this issue was agreed.
	· clarify what “comb size” refers to
· Option 1: no
· Option 2: yes


In our view, in RAN1, comb size refers to parameter dl-PRS-CombSizeN-r16 in PRS configuration.
In some simulation results presented in [4], the performance difference with the different comb-size can be observed. 
Proposal 3: Define the accuracy requirements depending on the comb-size.

· Applicable PRS BW for defining accuracy
The options for PRS BW to define RSTD measurement accuracy requirements was agreed as:
	· Option 1 : If reference and neighbor PRS resources belong to different positioning frequency layers, the minimum PRS BW of the positioning frequency layers should be used for applicability of accuracy requirements.
· Option 2: FFS


Among all PRS configuration parameters, the PRS BW impact the measurement performance significantly.  At a same time, the measurement results of RSTD relies on the both neighbor cell and reference cells’s ToA. The critical path of eventual report RSTD is that of with smaller BW assuming other parameters are identical.
Proposal 4: The minimum PRS BW of the positioning frequency layers should be used for applicability of accuracy requirements. 
· Antenna panel assumption
The options for PRS BW to define RSTD measurement accuracy requirements was agreed as:
	· Option 1: RAN4 specifies at least the RSTD accuracy requirements (+/-Y dB) under the assumption of using the same antenna panel for receiving both the reference and neighbor PRS resources. For different antenna panels within the same RSTD measurement, the RSTD accuracy can be specified as +/-Y+ ΔY dB, or there can be a note that the accuracy can be worse
· Option 2: RAN4 not to define separate accuracy requirements for RSTD measured with same panel and with different panels
· 



How panels are deployed and which panel is used to take a measurement from a certain TRP are completely up to UE implementation. In other words, it is not possible to define when UE should use same or different antenna panels for the reference and neighbour cell.
Proposal 5: RAN4 need not to define separate accuracy requirements for RSTD regarding to same or h different panels. 

· Assumption on TRS setting for defining accuracy and test
In the last RAN4 meeting, to add proper TRS settings in both RSTD accuracy requirements and test cases was proposed. The main purpose of such configuration for RSTD measurement is to enable UE can compensate the crystal clock frequency offset by measuring TRS. However, in our view, PRS measurement shall be independent with TRS as PRS configuration is most rely on LMF configuration instead of serving gNB. 
Proposal 6: No need to consider TRS when performing PRS measurement.
· Applicable accuracy requirement in case of HO
	· Option 1: Define applicable accuracy requirements for RSTD measurements under cell change, considering the cases of intra-frequency HO and inter-frequency HO, e.g. the most relaxed applies between the one before and the one after the HO.
· Option 2: Applicable accuracy requirements is not impacted by HO.




HO may impact the delay requirements directly. In case of HO, UE needs to continue RSTD measurement after HO. The same accuracy requirements needs to be applicable after the successful HO. 
 Proposal 7: During the HO, the measurement accuracy shall be same as that of without HO. 
· Applicable propagation channel for accuracy requirement

	· Option 1: Exclude number from simulations for TDL-C channel model with 300 ns delay spread in FR1 from consideration for defining the RSTD and UE Rx-Tx timing difference accuracy requirements.
· Option 2: Take into account number from simulations for TDL-C channel model with 300 ns delay spread in FR1 from consideration for defining the RSTD and UE Rx-Tx timing 




In the realistic measurement, UE can’t detect the channel type. Thus the accuracy requirements can’t be restrict to the specific channel model. 
Proposal 8: When defining RSTD and UE Rx-Tx time difference accuracy requirements, TDL-C channel model with 300 ns delay spread shall be taken considered also.

4 Conclusion
In this contribution, some considerations on NR PRS RSTD measurement requirements are provided and the following observations and proposals can be drawn: 
Observation 1: RSTD measurement accuracy will be less than [-40.69ns, 89.51ns] under TDL-C propagation channel.
Proposal 1: SINR side conditions for PRS-RSTD in FR2 can be
· PRS Es/Iot = -6 dB for reference cell and 
· PRS Es/Iot = -13 dB for neighbor cells

Proposal 2: A single PRS sample is assumed for accuracy requirements. And each sample includes a number of PRS repetitions.
Proposal 3: Define the accuracy requirements depending on the comb-size.
Proposal 4: The minimum PRS BW of the positioning frequency layers should be used for applicability of accuracy requirements. 
Proposal 5: RAN4 need not to define separate accuracy requirements for RSTD regarding to same or h different panels. 
Proposal 6: No need to consider TRS when performing PRS measurement.
Proposal 7: During the HO, the measurement accuracy shall be same as that of without HO.
Proposal 8: When defining RSTD and UE Rx-Tx time difference accuracy requirements, TDL-C channel model with 300 ns delay spread shall be taken considered also.
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