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Introduction
In RAN#98-e meeting, the WID on expanded and improved NR positioning has been approved [1], including the following objectives:
· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS is used as a starting point [RAN1].
· Specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum.
· NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified. 
· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
· Specify support of resource allocation for SL PRS:
· Including resource allocation Scheme 1 and Scheme 2, where Scheme 1 corresponds to a network-centric SL PRS resource allocation and Scheme 2 corresponds to UE autonomous SL PRS resource allocation [RAN1].
· For resource allocation mechanism for SL PRS in Scheme 2: 
· Study and specify support of sensing-based resource allocation, and/or a random resource selection [RAN1].
· Study and specify solutions for congestion control for SL PRS and/or inter-UE coordination for SL-PRS [RAN1].
· Support resource allocation for shared resource pool with Rel-16/17/18 sidelink communication and dedicated resource pool for SL PRS [RAN1].
· NOTE: For SL positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.
· Specify procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 
· Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].
· Specify reporting signalling and procedures to facilitate support of SL positioning in all coverage scenarios and for PC5-only and joint PC5-Uu scenarios [RAN2, RAN3]: 
· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)).
· Specify the protocol and procedures for SL positioning between UEs and LMF. 
· Specify signalling to NG-RAN for sidelink positioning and ranging service authorizations as needed. [RAN3, RAN2] 
· Specify corresponding new core requirements, as well as identifying and specify the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].

In this contribution, the issues and solutions on design of sidelink positioning measurement and reporting are discussed, and our opinions are given.
Discussion
SL positioning measurement
In RAN1#112 meeting, the following agreement was made on SL PRS based RX-TX measurement:
Agreement
For definition of SL-PRS based Rx-Tx measurement, downselect one of the following alternatives in RAN1# 112b to minimize the impact of UE reference timing offset and mobility
· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt2: SL-PRS transmission time based on the sidelink PRS receiving symbol is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.
The motivation of alternative 1 and 2 is to treat the case when UE TX reference timing is changed during the duration of SL-PRS transmissions. However, the duration of SL synchronization source measurement could be much longer than the duration of SL-PRS transmission. For example, in TS 38.133, the duration that UE shall be able to identify newly detectable intra-frequency SyncRef UE can be as long as 1.6 seconds or 8 seconds, as copied below:
	When GNSS synchronization reference source is configured as the highest priority and
-	UE is synchronized to GNSS directly,
-	UE shall not drop any V2X SLSS and data transmission for the purpose of selection/reselection to the SyncRef UE.
-	UE is synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly,
-	UE shall not drop any V2X data transmission for the purpose of selection/reselection to the SyncRef UE. The UE shall be able to identify newly detectable intra-frequency SyncRef UE within Tdetect,SyncRef UE_V2X seconds if the SyncRef UE meets the selection / reselection criterion defined in TS 38.331[2]. Tdetect,SyncRef UE_V2X is defined as 1.6 seconds at S-SSB Ês/Iot ≥ 0 dB, provided that the UE is allowed to drop a maximum of 30% of its SLSS transmissions during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE.
-	in other case
-	When UE is in non-SL-DRX
-	The UE shall be able to identify newly detectable intra-frequency SyncRef UE within Tdetect,SyncRef UE_V2X seconds if the SyncRef UE meets the selection / reselection criterion defined in TS 38.331[2]. Tdetect,SyncRef UE_V2X is defined as 8 seconds at S-SSB Ês/Iot ≥ 0 dB, provided that the UE is allowed to drop a maximum of 6 % of its V2X data and SLSS transmissions during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE.



To make SL positioning result accurate enough, the duration between SL PRS reception and transmission shall be short. It can be up to UE implementation to avoid the negative impact of changing synchronization sources. Therefore, alternative 3 is preferred due to its simplicity and better alignment with existing definitions for Uu positioning. 
Proposal 1: Definition of SL-PRS based Rx-Tx measurement is based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.
In the study phase of SL positioning/ranging, Uu + PC5 based solutions have been investigated, and the benefit of the solution has been shown. It would be beneficial to consider potential measurement definition such as SL-DL RSTD. The timing different between DL PRS signal from a BS type RSU and a SL PRS signal from a UE type  RSU can be measured, and contribute to the calculation of target UE positioning. A definition similar to DL RSTD can be considered.
Proposal 2: SL-DL RSTD is defined as the measurement of the timing difference between DL PRS and SL PRS. 

Sidelink positioning measurement report
In RAN1#112, the following agreement is made:
Agreement
Companies are encouraged to provide expected measurement report content in the following table to facilitate discussion in RAN1 #112bis-e.
Note: this does not imply a different measurement report content for reporting to LMF or to UE.
Table 6.2 Collection of measurement report content
	
	reporting to LMF
	reporting to UE

	SL-PRS based Rx-Tx measurement
	
	

	SL-PRS based RSTD measurement
	
	

	SL-PRS based RSRP measurement
	
	

	SL-PRS based RSRPP measurement
	
	

	SL-PRS based RTOA measurement
	
	

	SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
	
	

	etc
	
	


For in coverage RRC connected UEs, the SL measurement report can be provided to LMF, which can be used to calculate the target UE position; while for UEs out of coverage, the measurement report shall be provided to the SL positioning server UE to calculate the ranging/positioning results. Therefore, for each measurement report content, both reporting to LMF and reporting to UE shall be supported.
Proposal 3: The SL measurement report can be reported to either LMF or the other UE.
Periodic, semi-persistent and aperiodic measurement report should all be supported in SL positioning. In addition, higher layer signalling shall be considered as the container for sidelink measurement report. Which higher layer signal e.g., MAC CE, PC5 RRC or NAS, shall be used can be up to RAN2 decision.
From physical layer perspective, the sidelink positioning measurement report shall be transmitted via PSSCH in the same way as data. Sidelink communication resource pool shall be used for transmission of sidelink positioning measurement report, and dedicated SL PRS resource pool shall not be used to convey measurement report.
Proposal 4: higher layer signalling shall be used to convey sidelink positioning measurement report.
Proposal 5: From physical layer perspective, the sidelink positioning measurement report is transmitted in the same way as UE data.
Conclusion
In this contribution, the design of sidelink positioning measurement and report is discussed. Based on the discussion, the following proposals are proposed:
Proposal 1: Definition of SL-PRS based Rx-Tx measurement is based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.
Proposal 2: SL-DL RSTD is defined as the measurement of the timing difference between DL PRS and SL PRS. 
Proposal 3: The SL measurement report can be reported to either LMF or the other UE.
Proposal 4: higher layer signalling shall be used to convey sidelink positioning measurement report.
Proposal 5: From physical layer perspective, the sidelink positioning measurement report is transmitted in the same way as UE data.
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