3GPP TSG RAN WG1 #114bis 			R1-2309904 
Xiamen, China, October 9th -13th, 2023

Agenda Item: 	8.3.1.2
Source: 	Sony
Title: 	Remaining Issues on SL positioning methods and measurements
Document for: 	Discussion & Decision

[bookmark: _Ref131596323][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction
In the RAN1#114 meeting [1], several agreements were made upon SL positioning measurement report design. The discussion covered the areas of RTT measurement report format, per-ARP measurement and report content for RSTD/RTOA based positioning. The selected relevant agreements are shown below:
	Agreement
For SL-PRS based Rx-Tx measurement, the Tx time information in the measurement report is the associated SL-PRS transmission timestamp.
To mitigate the impact of synchronization errors between anchor UEs for SL-PRS based measurement, the exchanged synchronization information of anchor UEs between a UE and LMF or another UE includes the following:
· [The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs, 
· If the synchronization source of an anchor UE is SyncRef UE, the anchor UE can optionally indicate the coverage status and synchronization connection status (whether the SyncRef UE is directly or indirectly synchronized to GNSS/gNB, or other SyncRef UE) of the SyncRef UE
· If the synchronization source of an anchor UE is gNB, the anchor UE can further provide cell identity information]
· [Synchronization quality/accuracy information]
· The RTD between anchor UEs.
For provision of the ARP location information in assistance data for sidelink positioning, support the following:
· The ARP location information can be a position relative to a ‘reference point’.
· Note: RAN1 will not define “reference point”. The “reference point” definition can be up to other WGs.
For location calculation, the ARP ID of SL PRS transmission can be informed to another UE or LMF by Tx UE informing the association between ARP ID and the already transmitted SL PRS resource(s) as assistance data.
The following quality information can be reported in a similar way as in legacy Uu positioning:
· timing quality corresponding to the timing related measurements 
· angle quality corresponding to the AoA measurement 

No specification impact on how to set the quality information and from RAN1 perspective, no performance requirements are expected to be defined for the quality information in Rel-18.
It is up to RAN2 whether location quality information can be reported when location information is reported.
For SL Positioning measurement report content, the following can be included:
· [SL PRS resource ID]
· ARP ID used for reception 
· Measurement results
· Rx-Tx timing difference and quality
· RSTD measurement and quality
· RTOA measurement and quality
· AoA measurement and quality
· RSRP, RSRPP measurement
· Time stamp
· Rx timestamp
· Tx timestamp
· LoS/NLOS indicator
· [UE identity information or information related UE identity information]
Note1: unified or separate report for different SL positioning methods is up to other WGs (e.g., RAN2)
Note2: whether to include UE identity information or information related UE identity information is up to RAN2, including whether this is optional in the report.
Regarding the reference point of SL-RTOA, support the following:
· For frequency range 1, the reference point for TSL-RTOA measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for TSL-RTOA measurement shall be the Rx antenna of the UE.
Regarding the reference point of SL-RSTD, support the following:
· For frequency range 1, the reference point for SL RSTD measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for SL RSTD measurement shall be the Rx antenna of the UE.

For SL-PRS based Rx-Tx measurement, the same ARP is used for Rx and Tx for Rx-Tx time difference measurement.
SL positioning measurements is applicable for RRC_CONNECTED and RRC_IDLE states.
· Note: if RRC_INACTIVE is supported for SL communication, then RRC_INACTIVE will be supported for SL positioning
Support to include the following in the exchanged synchronization information of anchor UEs between a UE and LMF or another UE:
· The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs.

Support to include SL PRS resource ID in sidelink positioning measurement report.
Note: RAN1 will not further discuss how LMF/UE could use reported resource ID.




In this contribution, we provide our view on remaining issues from the last meeting, with a focus on the potential specification impact of enhancing SL positioning measurements and reporting.

Discussion    
In RAN1#114 meeting, we made a working assumption to introduce a mechanism that supports UE to report multiple Rx-Tx measurements associated with one SL PRS transmission, and with different SL PRS receptions. In our view, this approach serves the purpose of enabling RTT based positioning without the restriction on the transmission order. In contrast to the Uu-based positioning, where only one PRS transmission and one PRS reception (Tx+Rx) were permitted, the new approach enhances the flexibility by support one PRS transmission with multiple PRS receptions such as Tx+Rx+Rx. 
During the SI phase and reported in [2], it has been shown that with two Rx-Tx measurements, LMF/server UE can effectively compensate the impact from clock drift between two SL UEs. By doing this, the positioning accuracy can be improved. Therefore, we also support this approach. But to achieve this, the UE are also required to report multiple Rx-Tx measurements.
[bookmark: _Toc146872611][bookmark: _Toc146630098]Proposal 1: Confirm the working assumption to support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
Furthermore, on the same working assumption, there was also a discussion point (i.e., FFS) regarding whether to allow different SL PRS receptions corresponding to the same or different SL PRS resources. However, we believe that this assumption also comprises the sub-scenario where a UE receives SL-PRS from only one resource while measuring multiple Rx-Tx time differences associated with the same resource. The technical merit is unclear and may be considered as a non-substantial enhancement.
[bookmark: _Toc146630099][bookmark: _Toc146872612]Proposal 2: No need to introduce the case where the different SL PRS receptions correspond to same SL PRS resource.
To reduce the latency and minimize the impact of clock drift and UE movement in RTT measurement, it is important to control the time gap between SL-PRS reception and SL-PRS transmission. One approach is by preconfiguring the Rx-Tx gap. For example, when employing preconfigured Rx-Tx time in RTT measurement, gNB or Tx UE can allocate a specific gap value, says 2ms, to the Rx UE. The Rx UE then transmits the second SL-PRS 2ms after the reception of the first SL-PRS. With the preconfigured time gap, Rx UE no longer needs to report Rx-Tx time difference measurement, and which reduces the signalling overhead.
However, this approach is not feasible without the operation of adjusting the transmission time of the second SL-PRS. In order to fulfil the preconfigured time gap, Rx UE needs to firstly measure the TOA from the first SL-PRS’s reception and adjust the second SL-PRS’s transmission with the same time value accordingly. Figure X below illustrate a timing diagram when using time adjustment. In this case, two SL UEs, UE1 and UE2, are preconfigured with the Rx-Tx time difference tdf , expressed in the form of a number of symbols, e.g., N symbols. The following steps outline the operation of this approach:
1. UE1 transmits SL-PRS1 at t0 (the start of symbol #1). UE2 receives SL-PRS1 at t1’. 
2. UE2 measures on SL-PRS1 and estimates the signal propagation delay d (d = t1’ – t0’).
3. UE2 adjusts the SL-PRS2 to be transmitted in symbol #N, by applying a delay d. This can be done in the frequency domain. 
4. UE2 transmits the modified SL-PRS2 sequence in symbol #N. UE1 measures SL-PRS2 reception time t3.
5. UE2 calculates the RTT by, 

Where is the symbol duration.

[image: ]
Figure 1. Illustration of report-free RTT measurement by preconfiguring time gap
[bookmark: _Toc142662658]Observation 1: Report-free RTT requires UE to adjust the transmission time of the SL-PRS. The time adjustment is based on the TOA measurement from the previous SL-PRS reception.
Overall, it is beneficial to use report-free RTT measurement with preconfigured Rx-Tx time due to its low latency and reduced signalling overhead. 
[bookmark: _Toc146630100][bookmark: _Toc146872613]Proposal 3: Support report-free RTT measurement with preconfigured Rx-Tx time.


Conclusion
In this contribution we provide our view on the remaining issues on measurement aspects of sidelink positioning. We made the following observations and proposals:
Observation 1: Report-free RTT requires UE to adjust the transmission time of the SL-PRS. The time adjustment is based on the TOA measurement from the previous SL-PRS reception.

Proposal 1: Confirm the working assumption to support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
Proposal 2: No need to introduce the case where the different SL PRS receptions correspond to same SL PRS resource.
Proposal 3: Support report-free RTT measurement with preconfigured Rx-Tx time.
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