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Introduction
In RAN1#114bis meeting, a good progress was achieved on measurements and reporting for SL positioning [1]. In this contribution, we provide our views on the remaining issues on measurements and reporting to support RTT-type solutions using SL and SL-TDOA.
Sidelink positioning measurements
SL-PRS based Rx-Tx measurement
The following agreement was achieved in RAN1#113 related to measurements of SL RTT [2]:
	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



In addition, the definition of the Tx time information was agreed in RAN1#114 as follows [3]:

	Agreement
For SL-PRS based Rx-Tx measurement, the Tx time information in the measurement report is the associated SL-PRS transmission timestamp.



The above definition of SL-PRS based Rx-Tx measurement is based on the combination of the following two alternatives proposed in RAN1#112bis-e [4]:
· Alt1: actual SL-PRS transmission time 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 two definitions apply to different scenarios. If Tx timing is changed during SL RTT measurement, only Alt1 is feasible to mitigate the impact on actual SL-PRS transmission time. Otherwise, either Alt1 or Alt3 could be used. There is a remaining issue on whether additionally the network or LMF can request the UE to report the Tx time information. In our opinion, the change of Tx timing could not be known by the network or LMF. If such change happens during RTT measurement, UE would autonomously report the Tx time information. Otherwise, the Tx time information is redundant. In this way, whether to report the Tx time information should be determined by UE itself. It is not necessary for the network or LMF to request the UE to report the Tx time information.
Proposal 1: It is not necessary for the network or LMF to request the UE to report the Tx time information. If Tx timing change happens during RTT measurement, UE should autonomously report the Tx time information.
Considering the reporting for SL RTT, the following agreements were achieved in RAN1#114bis [1]:
	Agreement
Confirm the following working assumption with update:

	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
Note: The indicated Rx-Tx time difference measurement is based on actual Tx time.



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}.



In NR Uu positioning, LMF sends RequestLocationInformation to require UE for the measurement report. Similarly, such higher layer request is also necessary for SL positioning. According to the above agreement, for SL RTT, UE may be required to report up to N Rx-Tx measurements, which implies the following two cases:
· Case 1: double-sided RTT
· Case 2: Multi-panel/ARP reporting
Case 1 with N=2 is shown in Figure 1. Taking the anchor UE as an example, two SL PRS receptions (i.e. SL PRS1 and SL PRS3) are associated with the same SL PRS transmission (SL PRS2). And the anchor UE would report two Rx-Tx time differences (i.e. TreplyA and TroundB). Another case is double-sided RTT without transmission order restriction, which is shown in Figure 2. Two SL PRS transmissions (i.e. SL PRS2 and SL PRS3) are associated with the same SL PRS reception (SL PRS1). The anchor UE reports two Rx-Tx time differences (i.e. TreplyA and TreplyB).
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Figure 1: Typical double-sided RTT
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Figure 2: General double-sided RTT without transmission order restriction

For Case 2 with N=2 as shown in Figure 3, two SL PRS receptions (i.e. SL PRS1 and SL PRS3) from ARP1 and ARP2, respectively, of the target UE are associated with the same SL PRS transmission (SL PRS2) from ARP1 of the anchor UE. And the anchor UE would report two Rx-Tx time differences corresponding to different ARPs. In this way, if the anchor UE is indicated to report up to N=2 Rx-Tx time differences, it is ambiguous for the pair of UEs to perform SL RTT Case 1 or SL RTT Case 2. In addition, for N=3 or 4, such ambiguity also exists due to the possible combinations of Case 1 and Case 2. For example, if N=4 is required, the anchor UE may report two Rx-Tx time differences for double-sided RTT and two Rx-Tx time differences for two ARPs. In our opinion, it is quite necessary to differentiate double-sided RTT and multi-panel/ARP reporting. Correspondingly, an additional higher layer parameter is required for the indication.
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Figure 3: Multi-panel/ARP reporting

Proposal 2: An additional higher layer parameter is required to indicate UE to perform double-sided RTT reporting or multi-panel/ARP reporting.

To support the above proposals, we have the following TP in Clause 8.4.4 of TS 38.214[5] with draft CR R1-2310764 [6]:
TP #1
	Reason for change:
	To descriminate double-sided RTT reporting and multi-panel/ARP reporting.

	
	

	Summary of change:
	An additional higher layer parameter is configured to indicated UE to perform double-sided RTT reporting or multi-panel/ARP reporting.

	
	

	Consequences if not approved:
	UE would be ambiguous to perform double-sided RTT reporting or multi-panel/ARP reporting.



----------------------- Start of text proposal to TS 38.214 v18.0.0 with draft CR R1-2310764------------------------------
<<< UNCHANGED PARTS OMITTED >>>
[bookmark: _Toc29673252][bookmark: _Toc29673393][bookmark: _Toc29674386][bookmark: _Toc36645617][bookmark: _Toc45810667][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)].
The UE may be configured to report up to N Rx-Tx time difference measurements for the same SL PRS transmission associated with N different SL PRS receptions for the same pair of UE(s). The UE may be configured to report up to N Rx-Tx time difference measurements for the same SL PRS reception associated with N different SL PRS transmissions for the same pair of UE(s). The UE may be configured with [double-sided RTT reporting] and/or [multi-ARP reporting] via [higher layer parameter].
<<< UNCHANGED PARTS OMITTED >>>
------------------------- End of Text proposal to TS 38.214 v18.0.0 with draft CR R1-2310764---------------------------

Proposal 3: Modify the description of current specification regarding the reporting for SL RTT and adopt TP #1.

SL-PRS based RSTD and RTOA measurement
The following agreements were achieved in RAN1#114 related to measurements of SL RSTD and RTOA and exchanged synchronization information [1]:
	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 




[bookmark: OLE_LINK143][bookmark: OLE_LINK144]Due to the different synchronization sources between different anchor UEs, there may be different timing offset, which can cause errors in the final RSTD and RTOA measurement results. So it is important to mitigate the impact of synchronization errors between anchor UEs. Some synchronization information exchange should be supported. For the details about synchronizing information, we think synchronization quality/accuracy information should be included in synchronization information. Synchronization quality/accuracy information can help anchor UE selects the UE with the best synchronization quality/accuracy. This will further mitigate the impact of synchronization errors between anchor UEs.
[bookmark: OLE_LINK4]Proposal 4: Synchronization quality/accuracy information should be supported in synchronization information.

Due to the different synchronization sources between different anchor UEs, there may be different timing offset, which can cause errors in the final RSTD and RTOA measurement results. So it is important to mitigate the impact of synchronization errors between anchor UEs. In addition to the agreement in RAN1#114 meeting, we also recommend a real time double difference scheme to mitigate the impact of synchronization errors. As shown in Figure 4, two anchor UEs transmit SL-PRS resources to reference UE and target UE, respectively. The reference UE and target UE send measurement report to LMF. LMF ultimately eliminates timing offset caused by different synchronization sources through double differential operation. The advantage of this scheme is that it can mitigate the impact of synchronization errors between anchor UEs in real-time.











Figure 4: Real time double difference scheme for SL
Proposal 5: Double difference technology can be considered to mitigate the impact of synchronization errors between anchor UEs.
Measurement report signaling
In RAN1#112bis-e meeting, the following agreement related to sidelink positioning measurement reporting was achieved [2]:
	[bookmark: _Hlk133401205]Agreement
Support higher layer signaling for sidelink positioning measurement report and report triggering.
· Up to RAN2 to discuss detailed signaling design. 
FFS on SCI based report triggering.



In Uu positioning, LMF could require UE for periodic reporting or triggered measurement reporting by RequestLocationInformation. Similarly, for flexibility, periodic, semi-persistent and On-Demand measurement report should all be supported for Rel-18 SL positioning. The reporting type should be included in SL positioning measurement request information.
Proposal 6: Periodic, semi-persistent and On-Demand measurement reporting should be supported for SL positioning.
There is still a remaining issue on whether SCI based report triggering is supported. As discussed in previous meetings, measurement report may include LoS/NLoS indication, location information, identification information, timestamp, additional path, et al. In addition, it is possible to report the combination of different kinds of measurement results (i.e., SL AoA, SL Rx-Tx time difference, SL RSTD, SL RTOA and SL RSRP/RSRPP). Similar as NR Uu positioning, higher layer report and higher layer report triggering have been agreed. SL-PRS measurement results could be reported through SLPP. There is another option to employ SCI based report triggering for lower latency. In SL communication, SCI is used to trigger SL-SCI reporting. However, due to the larger overhead of the measurement report, lower layer report is not desired for SL positioning. Therefore, this option means that SCI is used for report triggering and measurement report is carried by higher layer. If so, UE has to deal with cross layer operation (i.e. from physical layer to higher layer), which makes the benefit of lower latency not quite clear. Considering the limited time left for maintenance, SCI based report triggering should not be supported for SL positioning.
Proposal 7: SCI based report triggering should not be supported for SL positioning.
Conclusions
In this contribution, we discuss the remaining issues of measurements and reporting for RTT-type solutions using SL and SL-TDOA. We have the following proposals:

Proposal 1: It is not necessary for the network or LMF to request the UE to report the Tx time information. If Tx timing change happens during RTT measurement, UE should autonomously report the Tx time information.
Proposal 2: An additional higher layer parameter is required to indicate UE to perform double-sided RTT reporting or multi-panel/ARP reporting.
Proposal 3: Modify the description of current specification regarding the reporting for SL RTT and adopt TP #1.
Proposal 4: Synchronization quality/accuracy information should be supported in synchronization information.
Proposal 5: Double difference technology can be considered to mitigate the impact of synchronization errors between anchor UEs.
Proposal 6: Periodic, semi-persistent and On-Demand measurement reporting should be supported for SL positioning.
Proposal 7: SCI based report triggering should not be supported for SL positioning.
[bookmark: _GoBack]Text proposal
TP #1
	Reason for change:
	To descriminate double-sided RTT reporting and multi-panel/ARP reporting.

	
	

	Summary of change:
	An additional higher layer parameter is configured to indicated UE to perform double-sided RTT reporting or multi-panel/ARP reporting.

	
	

	Consequences if not approved:
	UE would be ambiguous to perform double-sided RTT reporting or multi-panel/ARP reporting.



----------------------- Start of text proposal to TS 38.214 v18.0.0 with draft CR R1-2310764------------------------------
<<< UNCHANGED PARTS OMITTED >>>
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)].
The UE may be configured to report up to N Rx-Tx time difference measurements for the same SL PRS transmission associated with N different SL PRS receptions for the same pair of UE(s). The UE may be configured to report up to N Rx-Tx time difference measurements for the same SL PRS reception associated with N different SL PRS transmissions for the same pair of UE(s). The UE may be configured with [double-sided RTT reporting] and/or [multi-ARP reporting] via [higher layer parameter].
<<< UNCHANGED PARTS OMITTED >>>
------------------------- End of Text proposal to TS 38.214 v18.0.0 with draft CR R1-2310764---------------------------
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