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Working on the Rel17 WI on NR Positioning Enhancements [1], RAN1 has made some agreements regarding the WI objective 
· Specify the enhancements of signalling, and procedures for improving positioning latency of the Rel-16 NR positioning methods, for DL and DL+UL positioning methods, including:
· [bookmark: _Hlk67643864]Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data; [RAN2, RAN3, RAN1]
· Latency reduction related to the time needed to perform UE measurements; [RAN1, RAN4]
· Latency reduction related to the measurement gap; [RAN1, RAN4, RAN2]

in RAN1#105-e:
	Agreement:
M-sample (1<=M<4) PRS processing corresponding to measurements performed within M instances of the DL PRS resource set on a PRS resource, subject to UE capability, is beneficial from a RAN1 perspective for latency reduction.
· One sample corresponds to one instance
· Send an LS to RAN4 informing that
· M-sample (1<=M<4) measurements corresponding to measurements performed within M (1<=M<4) instances of the DL PRS resource set on a PRS resource are beneficial for reduction of measurement latency from RAN1 point of view.
· RAN4 is requested to check the feasibility of measurements performed within M (1<=M<4) instances of the DL PRS resource set and identify the impact on requirements/side condition.
· RAN1 to further study at least the following aspects for allowing M-sample (1<=M<4) PRS processing
· Details of UE capability
· Signaling details, e.g., to indicate whether measurement is based on one or more samples
· Whether the PRS sample processing time is defined and the relation with (N, T).
· Note: This may have RAN4 dependency



In the LS [2], RAN1 requests RAN4 to review those agreements and provide feedback on feasibility of measurements performed within M (1<=M<4) instances of the DL PRS resource set and identify the impact on requirements/side condition.
In this contribution we are providing our view and are proposing a Reply LS.
Discussion
Regarding DL PRS measurements for positioning purposes, it has been addressed in [4] that reduction of measurement induced latency can affect the possibilities the network can have in order to successfully position a UE. While being compliant with side conditions that guarantee good positioning performance related with DL PRS measurements as in RSTD measurements and UE Rx-Tx measurements concluding in wanted performance, the measurement itself might induce a latency that becomes unhandy when dealing with moving UEs. There, it has to be guaranteed that the positioning measurement procedure has taken place before the target UE has moved a greater distance than the wanted positioning accuracy, or the positioning result becomes unmeaningful.
Current specification [3] addresses in subclause 9.9 that N_sample is the number of RSTD and UE Rx-Tx time difference measurement samples used for defining measurement accuracy requirements and N_sample = [4]. In order to reduce measurement induced latency, it has been studied if N_sample can be reduced in order to obtain less latency with little to no effect on current positioning measurement accuracy performance. Therefore, IOO (indoor office) and InF (indoor factory) scenarios positioning error/accuracy for 1-symbol DL PRS has been evaluated in [4]. It was found that no performance degradation can be observed when comparing 1-symbol comb-12 DL-PRS with 2-symbol comb-2 signal when evaluating the DL TDOA for InF-SH, InF-DH and IOO channel models.
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1. [bookmark: _Toc47735929]In InF and IOO scenarios, there is no improvement in positioning accuracy from using more than one symbol. In order not to waste resources, the number of symbols for DL PRS Resource should be configurable to 1 in addition to the already agreed values.
Proposal 1 [bookmark: _Toc47735951]Allow configuration of DL-PRS with any combination of comb-factor and symbol length, including symbol length 1.
While it seems that InF and IOO channel model environments are a practical working assumption for the reduction of DL-PRS measurement samples in order to reduce latency, it is suggested to analyze if side conditions shall be changed and/or if system level simulation assumptions need to be updated, especially to analyse the potential impact on 1-sample DL-PRS positioning measurements in other channel model environments like UMi and UMa. If the specification of measurement accuracy requirements would be limited to a certain group of channel model environments, it could be further analyzed if side conditions like PRS Ês/Iot thresholds can be adapted to further tune the requirements to the specific application. When rather defining 1-sample DL PRS measurement requirements agnostic to channel environment, the impact on existing specification has to be analyzed as mentioned above.
Proposal 2 RAN4 to analyze impact of allowing DL-PRS configuration of 1 symbol for InF and IOO channel models
Regarding the possible misdetection of the first peak when in large delay spread channel impulse response environments, as this was found to be non concerning when analyzing InF and IOO channel models, it still needs to be addressed for other channel models. In [4], it was proposed that this misdetection could be circumvented by applying a peak threshold evaluation to identify the false peaks to get rid of the ambiguity. This method can be analyzed further once other key parameters for a system level simulation assumption have been identified and fixed.
Proposal 3 RAN4 to analyze impact of allowing DL-PRS configuration of 1 symbol for channel models other than InF and IOO with regards to delay spread, detection threshold and side conditions

Conclusion
1. In InF and IOO scenarios, there is no improvement in positioning accuracy from using more than one symbol. In order not to waste resources, the number of symbols for DL PRS Resource should be configurable to 1 in addition to the already agreed values.
1. Allow configuration of DL-PRS with any combination of comb-factor and symbol length, including symbol length 1.
1. RAN4 to analyze impact of allowing DL-PRS configuration of 1 symbol for InF and IOO channel models
1. RAN4 to analyze impact of allowing DL-PRS configuration of 1 symbol for channel models other than InF and IOO with regards to delay spread, detection threshold and side conditions
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1. Overall Description: 
RAN4 thanks RAN1 for the LS on “PRS processing samples” and has reviewed the agreements made in RAN1. RAN4 proposes that
1. Allow configuration of DL-PRS with any combination of comb-factor and symbol length, including symbol length 1.
1. RAN4 to analyze impact of allowing DL-PRS configuration of 1 symbol for InF and IOO channel models
1. RAN4 to analyze impact of allowing DL-PRS configuration of 1 symbol for channel models other than InF and IOO with regards to delay spread, detection threshold and side conditions

2. Actions:
To RAN WG1 group.
ACTION: 	RAN4 kindly asks RAN1 to take the above information into account in the further specification work.

3. References:

4. Date of Next TSG-RAN WG4 Meetings:
TSG RAN WG4 Meeting #101-e		November 1 - 12, 2021				Electronic Meeting
TSG RAN WG4 Meeting #102-e		February 21 - 25, 2022				Athens, Greece
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