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In RAN#98-e meeting, various features have been recommended for normative work [1] for support of sidelink (SL) ranging/positioning. 
	· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].


The basic enhancement of NR Rel-18 positioning has been finished from RAN1 perspective including the feature of SL positioning measurements and reporting, and the initial versions of RAN1 specifications including TS 38.211, 38.212, 38.213, 38.214 and 38.215 have been approved in RAN#101 meeting.
In this contribution, we provide our views for remaining issues on SL positioning measurements and reporting. 
Discussion
2.1 Measurements reporting for SL positioning methods
	Agreement
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 up to N different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
· FFS: value range of N
Agreement
For the indicated number N of different SL PRS receptions (resp. transmissions) associated with the same SL PRS transmission (resp. reception), the value range of N is {2, 3, 4}.
Agreement
For definition of SL-PRS based Rx-Tx measurement, the actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement if the UE optionally reports the Tx time information, otherwise use the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.
· FFS: details of the Tx time information
· FFS: whether additionally the network or LMF can request the UE to report the Tx time information
· Note: the value of Rx-Tx measurement is within [-0.5 0.5] ms
Agreement
For SL-PRS based Rx-Tx measurement, the Tx time information in the measurement report is the associated SL-PRS transmission timestamp.
Proposal
For SL RTT, support LMF/UE to request with higher layer signaling the measuring UE to optionally report the associated SL-PRS transmission timestamp.
· It is up to the UE whether to report Tx time information when it receives a request


Rx-Tx time difference
As we agreed in previous meetings, if UE optionally reports the Tx time stamp, the actual SL PRS transmission time is used for Rx-Tx time difference measurement. From location calculation entity’s (i.e., LMF, server UE) perspective, if high-accuracy positioning is required, LMF/UE can request the measuring UE to report the associated SL PRS Tx time stamp. The controversial part of FL’s proposal is whether it is up to the UE report Tx time stamp when it receives a request.
In our understanding, UE should report TX time stamp in response to LMF/UE’s request, if Tx time stamp is not reported, the cause should be clear in the spec. For example, no Tx time stamp is reported along would mean that there is no timing change during the SL RTT measurement.
	38.305
(1)  The LMF sends an LPP Request Location Information message to the UE. This request includes indication of Multi-RTT measurements requested, including any needed measurement configuration information, and required response time.
(2)	The UE obtains Multi-RTT measurements as requested in step 1. The UE then sends an LPP Provide Location Information message to the LMF, before the Response Time provided in step (1) elapsed, and includes the obtained Multi-RTT measurements. If the UE is unable to perform the requested measurements, or the Response Time elapsed before any of the requested measurements were obtained, the UE returns any information that can be provided in an LPP message of type Provide Location Information which includes a cause indication for the not provided location information.


Proposal 1: For SL RTT, support LMF/UE to request with higher layer signaling the measuring UE to report the associated SL-PRS Tx timestamp.
· Note: If Tx time stamp is requested but not reported, it means there is no timing change for the UE.
Based on agreements, UE can be requested to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and up to N different SL PRS receptions (resp. transmissions) for the same pair of UE(s). There are three cases:
· UE is requested to report multiple Rx-Tx measurements for the same SL PRS transmission and up to N different SL PRS receptions for the same pair of UE(s)
· UE is requested to report multiple Rx-Tx measurements for the same SL PRS reception and up to N different SL PRS transmissions for the same pair of UE(s)
· UE is requested to report multiple Rx-Tx measurements for both the same SL PRS transmission and up to N different SL PRS receptions, and the same SL PRS reception and up to N different SL PRS transmission for the same pair of UE(s)
Take Figure 1 as an example, for a pair of UEs, one UE (e.g., UE 2 in Figure 1) can be requested to report Rx-Tx measurements for the same SL PRS transmission and the other UE (e.g., UE 1 in Figure 1) is requested to report Rx-Tx measurements for the same SL PRS reception. 
[image: ]
Figure 1: An example of double-sided RTT
Proposal 2: For SL RTT, the UE can be requested to report either:
· multiple Rx-Tx measurements for the same SL PRS transmission and up to N different SL PRS receptions for the same pair of UE(s)
· multiple Rx-Tx measurements for the same SL PRS reception and up to N different SL PRS transmissions for the same pair of UE(s)
· multiple Rx-Tx measurements for both the same SL PRS transmission and up to N different SL PRS receptions, and the same SL PRS reception and up to N different SL PRS transmission for the same pair of UE(s)
SL RSTD, SL RTOA measurements reporting
The intention of introducing UE reporting N Rx-Tx measurements for the same pair of UEs is to support double-sided RTT in SL positioning. If UE is not supported to report N Rx-Tx measurements for the same pair of UEs, double-sided RTT cannot be used.
However, during RAN1#114b, there are some views on supporting reporting N SL RSTD measurements or N SL RTOA measurements for different SL PRS reception for the same pair of UEs. For SL TDOA (DL-like TDOA) or SL TOA (UL-like TDOA), the current design is feasible and the system works fine without UE reporting N SL RSTD measurements or N SL RTOA measurements for different SL PRS receptions for the same pair of UEs. We do not prefer to introduce such enhancements in the maintenance phase.
Proposal 3: Do not support UE reporting N SL RSTD measurements or N SL RTOA measurements for different SL PRS receptions for the same pair of UEs.

2.2 ARP
	Agreement
For per ARP measurement
· The ARP ID of an ARP used for reception can be reported along with SL positioning measurement in measurement report. The ARP ID is used to uniquely identify an ARP associated with a UE
· FFS: UE can indicate whether different ARPs for Rx and Tx are used for UE Rx-Tx time difference, if the UE optionally reports the Tx time information
· FFS: ARP ID of an ARP used for transmission, and details if supported
Agreement
For SL-PRS based Rx-Tx measurement, the same ARP is used for Rx and Tx for Rx-Tx time difference measurement.
Agreement
Regarding the association information report between ARP ID and the already transmited SL PRS resource(s):
· The association information includes {ARP ID, Tx time stamp, SL PRS resource ID (optional)}.
Agreement
For provision of assistance information for sidelink positioning, the ARP location information can be provided to LMF or UE.
· FFS: which UEs can receive the location information (note: which may be decided by other WGs)
· FFS: details on the location information, e.g., relative location information 
· Note: different ARPs have their own location information
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
Proposal
Support high layer signaling based measurement request for SL RSTD, SL Rx-Tx time difference, SL RTOA, SL AoA, SL PRS-RSRP, and SL PRS-RSRPP measurements associated with a specific ARP ID.


LMF or server UE may not have prior information about which ARP is better and should be used by UE. To accumulate sufficient measurement results, UE can be requested to measure the same SL PRS Resource with different UE Rx ARPs. The mechanism is similar as TEG measurement request in Uu positioning, LMF can request UE to optionally report measurements for the same DL PRS resource with different Rx TEGs and report the corresponding multiple measurements. 
Proposal 4: UE can be requested by LMF/UE to measure the same SL PRS Resource with different UE Rx ARPs.
During CR review after RAN1#114b, one remaining issue is how to capture the association information report between ARP ID and the already transmitted SL PRS resource(s), we support the following TP:
Proposal 5: Adopt TP#1 for TS 38.214 for the association information report between ARP ID and the already transmitted SL PRS resource(s)
Reason for change: The description of “already transmitted SL PRSs of SL PRS resources” seems redundant, suggest to align with our agreements. 
Summary of change: Change “already transmitted [SL PRSs of SL PRS resources]” to “already transmitted SL PRS resource(s)”
Consequences if not approved: Not totally aligned with agreement
Clause affected: 8.2.4 in 38.214
	[bookmark: _Toc130409873][bookmark: _Toc146791881]TP#1
8.2.4 	SL PRS transmission procedure
<Omitted>
The UE may report the association information between the already transmitted [SL PRSs of SL PRS resource(s)] and UE Tx ARP ID. The association information includes ARP ID(s), SL PRS transmission timestamp(s) [sl-prs-time-stamp], and SL PRS resource ID(s).


Moreover, ARP ID report in measurement report and ARP location information provision in assistance data should be decoupled. For example, in DL-like SL -TDOA, target UE can report Rx ARP ID along with RSTD measurements, but this does not necessarily mean target UE can report the corresponding ARP location information. After all, the goal is to obtain target UE’s location information. Moreover, a UE may provide ARP location information in assistance data but do not report any ARP ID in measurement report.
Proposal 6: Adopt TP#2 for TS 38.214 for ARP location information provision
Reason for change: In current spec, UE may provide the ARP location information in assistance data for the ARP ID reported in the measurement report. However, those two reporting should be decoupled, for example, a UE can provide ARP location information in assistance data but do not report any ARP ID in measurement report.
Summary of change: Decouple ARP ID report in measurement report and ARP location information provision in assistance data
Consequences if not approved: unnecessary association between the provision of ARP location information in assistance data and the reporting of ARP ID in measurement report
Clause affected: 8.4.4 in 38.214
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[bookmark: _Toc130409878]8.4.4	 SL PRS reception procedure
The UE may be configured, via [higher layer parameter(s)], to measure and report one or more of the SL RSTD, SL Rx-Tx time difference, SL RTOA, SL AoA, SL PRS-RSRP, and SL PRS-RSRPP measurements, for the first detected path and/or additional detected paths. The UE may report an ARP ID associated with the reported measurements. The UE may provide the ARP location information of the ARP ID via [higher layer parameter(s)].



2.3 Location coordinates report
	Agreement
Location information of the target UE based on sidelink positioning measurements can be reported at least to LMF.
· FFS: on whether quality information of location is included, e.g., uncertainty etc
· Up to other WGs to determine whether location information of the target UE can be reported to another UE
· Up to RAN2 for signaling details
· FFS: whether and how to report per ARP location information.
RAN2 agreement
Working assumption: Add Range and Direction as one choice in the LocationCoordinates IE. We may revise it if RAN1 have different view.


According to the WID, the support of SL positioning includes ranging. Location information of the target UE can be reported at least to LMF, from our side, both the location coordinates for absolute positioning and that for ranging/relative positioning should be specified. In legacy Uu positioning, only absolute positioning is supported and its content of location coordinates can be reused for absolute SL positioning. 
For ranging/relative positioning, the location coordinates should include range and direction. Moreover, RAN2 made a working assumption in RAN2#123b meeting where they may revise it if RAN1 have different view. From our side, it is necessary to have an agreement from RAN1 perspective.
Proposal 7: For the report of target UE’s location information report, the reporting information includes range and direction for SL relative positioning or ranging.

2.4 TP for synchronization information report
	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
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, 


Proposal 8: Adopt TP#3 for TS 38.214 for synchronization information report
Reason for change: Based on current agreements, the exchanged synchronization information of anchor UEs between a UE and LMF or another UE includes: (1) synchronization source type; (2) RTD between anchor UEs. The description in 38.214 is redundant.
Summary of change: change “The UE may report synchronization information synchronization source type and/or…” to “The UE may report synchronization source type and/or…”
Consequences if not approved: Spec is not clear and pithy.
Clause affected: 8.4.4 in 38.214

	TP#3
8.4.4	 SL PRS reception procedure
<Omitted>
The UE may report synchronization information synchronization source type and/or relative time difference with the associated quality metric, via [higher layer parameter(s)]. For the SL RSTD measurement, the UE may report a reference UE information.



2.5 TP for anchor UE location information provision
	Agreement
For provision of assistance information for absolute SL positioning, the anchor UE location information can be provided to LMF or UE.
FFS: which UEs can receive the anchor UE location information (note: which may be decided by other WGs)
FFS on quality information of anchor UE location information.
Agreement
Location information of the target UE based on sidelink positioning measurements can be reported at least to LMF.
· FFS: on whether quality information of location is included, e.g., uncertainty etc
· Up to other WGs to determine whether location information of the target UE can be reported to another UE
· Up to RAN2 for signaling details
· FFS: whether and how to report per ARP location information.



Proposal 9: Adopt TP#4 for TS 38.214 for anchor UE location information provision
Reason for change: Based on agreements, anchor UE location information can be provided to LMF or UE, however, current spec not capture it completely.
Summary of change: Clarify in the spec that the anchor UE location information can also be provided to LMF.
Consequences if not approved: Agreement is not fully captured in the spec
Clause affected: 8.4.4 in 38.214

	TP#4
8.4.4	 SL PRS reception procedure
<Omitted>
The UE may be provided with the its location information of to other UEs or the network via [higher layer parameter]. The UE may report the location information of the UE to the network.




Conclusion
[bookmark: _GoBack]In this contribution, we provide our views on remaining issues of SL positioning measurements and reporting and we have the following proposals:
Proposal 1: For SL RTT, support LMF/UE to request with higher layer signaling the measuring UE to report the associated SL-PRS Tx timestamp.
· Note: If Tx time stamp is requested but not reported, it means there is no timing change for the UE.
Proposal 2: For SL RTT, the UE can be requested to report either:
· multiple Rx-Tx measurements for the same SL PRS transmission and up to N different SL PRS receptions for the same pair of UE(s)
· multiple Rx-Tx measurements for the same SL PRS reception and up to N different SL PRS transmissions for the same pair of UE(s)
· multiple Rx-Tx measurements for both the same SL PRS transmission and up to N different SL PRS receptions, and the same SL PRS reception and up to N different SL PRS transmission for the same pair of UE(s)
Proposal 3: Do not support UE reporting N SL RSTD measurements or N SL RTOA measurements for different SL PRS receptions for the same pair of UEs.
Proposal 4: UE can be requested by LMF/UE to measure the same SL PRS Resource with different UE Rx ARPs.
Proposal 5: Adopt TP#1 for TS 38.214 for the association information report between ARP ID and the already transmitted SL PRS resource(s)
Proposal 6: Adopt TP#2 for TS 38.214 for ARP location information provision
Proposal 7: For the report of target UE’s location information report, the reporting information includes range and direction for SL relative positioning or ranging.
Proposal 8: Adopt TP#3 for TS 38.214 for synchronization information report
Proposal 9: Adopt TP#4 for TS 38.214 for anchor UE location information provision
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