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Introduction
The RAN WG approved work item on Expanded and Improved NR Positioning [1], that includes the following objective:
	· 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].


At the RAN1#114 meeting, the following agreements and working assumptions were made regarding measurements and reporting for sidelink positioning [2]:
Agreement
For SL-PRS based Rx-Tx measurement, the Tx time information in the measurement report is the associated SL-PRS transmission timestamp.
Working assumption
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).
· FFS: whether the different SL PRS receptions correspond to the same or different SL PRS resources
· Note: reporting a single Rx-Tx measurement is also supported
Agreement
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 
Agreement
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
Agreement
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.
Agreement
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.
Agreement
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.
Agreement
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
Agreement
For SL-PRS based Rx-Tx measurement, the same ARP is used for Rx and Tx for Rx-Tx time difference measurement.
Agreement
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
Agreement
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, 
Agreement
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 present our views on measurements and reporting for sidelink positioning. Our views on SL-PRS design, and resource allocation for SL positioning are described in our companion contributions [2] and [3], respectively. 
Measurement reports
0. Support of SL TEGs
In our understanding the hardware of a SL device might be distinct from the hardware that is used for Uu communication even if a UE has both capabilities. In our understanding this means that the uncalibrated error associated with a Timing Error Group (TEG) can be different compared to the one defined for Uu positioning. It is even possible that one device has substantially different error values associated with both interfaces. Thus, we think a SL TEG should be defined for each timing-based SL positioning measure considering the targets of high accuracy SL positioning. 

Proposal 1: 
· A SL TEG for UE SL Rx – Tx time measures is defined. The definition is based on the TEG definition for Uu positioning.

For UL like SL-TDOA the same argument about the TEG as for RTT can be made. Therefore, we propose to define a TEG for SL RTOA. 

Proposal 2: 
· A SL TEG for SL RTOA is defined. The definition is based on the TEG definition for Uu positioning.

For DL like SL-TDOA the same argument about the TEG as for RTT and UL like SL-TDOA can be made. Therefore, we propose to define a TEG for SL RTOA. 

Proposal 3: 
· A SL TEG for SL RSTD is defined. The definition is based on the TEG definition for Uu positioning.


0. Exchange of synchronization information
During the last meeting it was agreed that information about the synchronization status of different anchor UEs can be exchanged. In this regard so far only the synchronization source type and round-trip delay (RTD) have been agreed. First, unlike Uu positioning the synchronization commonly used for SL communication does not have sufficient accuracy to support accurate positioning. Therefore, for accurate positioning additional synchronization among the anchor UEs which is not based on 3GPP technology is required for high accuracy. In our understanding the solution to exchange synchronization information is thus providing limited additional benefits for positioning accuracy. 
Currently the information about the synchronization source quality is not yet fully agreed. It is unclear how to assess the synchronization quality at different anchor UEs. In our understanding such new, additional features should not be discussed during the maintenance phase. Combining this understanding it is sufficient to only exchange the synchronization source in the synchronization information exchange.

Proposal 4: 
· Synchronization quality is not signalled as part of the synchronization information exchange. 

Collection of measurement report content
During a prior meeting the FL asked to input fields for measurement reports in the form of a table. In the table below we collected or understanding of the required information fields. Note that we prefer to have a common design framework for the report to the LMF and to other UEs. 
Collection of measurement report content
	
	Reporting to LMF
	Reporting to UE

	SL-PRS based Rx-Tx measurement
	UE Identification
SL-PRS resource Identification
SL Rx – Tx time difference measurement for the first RTT exchange
Addition SL Rx – Tx time difference measurements (for double side RTT or for multiple Rx – Tx time difference measurements with different receptions)
SL Tx time information (optional)
SL-PRS RSRP
SL-PRS RSRPP
Time stamp of each measurement
Quality of each measurement
Los/NLOS information for each measurement
UE SL TEG information (Rx, Tx, RxTx)
	UE Identification
SL-PRS resource Identification
SL Rx – Tx time difference measurement for the first RTT exchange
Addition SL Rx – Tx time difference measurements (for double side RTT or for multiple Rx – Tx time difference measurements with different receptions)
SL Tx time information (optional)
SL-PRS RSRP
SL-PRS RSRPP
Time stamp of each measurement
Quality of each measurement
Los/NLOS information for each measurement
UE SL TEG information (Rx, Tx, RxTx)

	SL-PRS based RSTD measurement
	UE Identification
SL-PRS resource Identification
SL-PRS based RSTD measurement
SL-PRS RSRP
SL-PRS RSRPP
Time stamp of each measurement
Quality of each measurement
Los/NLOS information for each measurement
UE SL TEG information (Rx)
	UE Identification
SL-PRS resource Identification
SL-PRS based RSTD measurement
SL-PRS RSRP
SL-PRS RSRPP
Time stamp of each measurement
Quality of each measurement
Los/NLOS information for each measurement
UE SL TEG information (Rx)

	SL-PRS based RSRP measurement
	No separate report for RSRP needed. 
	No separate report for RSRP needed. 

	SL-PRS based RSRPP measurement
	No separate report for RSRPP needed. 
	No separate report for RSRPP needed. 

	SL-PRS based RTOA measurement
	UE Identification
SL-PRS resource Identification
SL-PRS based RTOA measurement
SL-PRS RSRP
SL-PRS RSRPP
Time stamp of each measurement
Quality of each measurement
Los/NLOS information for each measurement
UE SL TEG information (Rx)
	UE Identification
SL-PRS resource Identification
SL-PRS based RTOA measurement
SL-PRS RSRP
SL-PRS RSRPP
Time stamp of each measurement
Quality of each measurement
Los/NLOS information for each measurement
UE SL TEG information (Rx)

	SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
	UE Identification
SL-PRS resource Identification
SL AOA measurement (azimuth and/or elevation)
SL-PRS RSRP
SL-PRS RSRPP
Time stamp of each measurement
Quality of each measurement
Los/NLOS information for each measurement
	UE Identification
SL-PRS resource Identification
SL AOA measurement (azimuth and/or elevation)
SL-PRS RSRP
SL-PRS RSRPP
Time stamp of each measurement
Quality of each measurement
Los/NLOS information for each measurement


Conclusions
In this contribution, we have provided our views on sidelink positioning measures and reports. In summary, we have the following list of proposals:
Proposal 1: 
· A SL TEG for UE SL Rx – Tx time measures is defined. The definition is based on the TEG definition for Uu positioning.
Proposal 2: 
· A SL TEG for SL RTOA is defined. The definition is based on the TEG definition for Uu positioning.
Proposal 3: 
· A SL TEG for SL RSTD is defined. The definition is based on the TEG definition for Uu positioning.
Proposal 4: 
· Synchronization quality is not signalled as part of the synchronization information exchange. 
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