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Introduction
In RAN1#112 meeting, a good progress was achieved on measurements and reporting for SL positioning [1]. In this contribution, we provide our views on measurements and reporting to support RTT-type solutions using SL, SL-AoA and SL-TDOA.
Sidelink positioning measurements
SL-PRS based Rx-Tx measurement
The following agreements were achieved in RAN1#112 related to measurements of SL RTT [1]:
	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.

Agreement
For SL-PRS based Rx-Tx measurement for double sided RTT, consider sidelink PRS transmission without order restriction between multiple rounds of PRS transmission of involved UEs. 
· FFS on how to differentiate different PRS transmissions for sidelink PRS Rx-Tx measurement and report
· FFS on impact of Scheme 2 resource allocation when the different orders in double sided RTT is considered and whether and how to minimize number of different orders
· Aspects related to scheme 2 resource allocation are to be discussed in agenda 9.5.1.3



In Rel-16, multi-RTT has been introduced for positioning in NR Uu interface, and the corresponding measurements, (i.e. gNB Rx-Tx time difference and UE Rx-Tx time difference), are specified. For SL single-sided RTT, the SL Rx-Tx measurement can be defined similar to the definitions of gNB Rx-Tx time difference/UE Rx-Tx time difference. For example, the SL Rx-Tx time difference (denoted by  shown in Figure 1) can be defined as TUE-RX – TUE-TX, where TUE-RX is the received timing of subframe #i containing SL PRS, defined by the first detected path in time; TUE-TX is the transmit timing of subframe #j that is closest in time to the subframe #i received from the UE. In the case of in coverage,  may also be reported to LMF, the same definition could be applied.
[image: ]
Figure 1: Single-sided RTT

Proposal 1: For definition of SL-PRS based Rx-Tx measurement for single-sided RTT, Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu (Alt3) should be reused.

Double-sided RTT is beneficial to deal with clock drift of each device itself. The typical double-sided RTT is illustrated by Figure 2, where a second RTT round (i.e. TroundB and TreplyB) is additionally introduced. The propagation time between target UE and anchor UE can be calculated by

In the above equation, from anchor UE perspective, both TreplyA and TroundB should be defined as SL Rx-Tx measurements and then reported. The Rel-16/17 definition of gNB Rx-Tx time difference/UE Rx-Tx time difference works for one-to-one mapping between TUE-RX and TUE-TX. That is, for one TUE-RX, it can uniquely determine one TUE-TX. For double-sided RTT, one UE (e.g., Anchor UE in Figure 2) has two Rx times but one Tx time. The two Rx times have to be mapped to the same Tx time. However, if Rel-16/17 definition is reused without change (Alt3 of the above agreement), it is possible that the two Rx times could not be mapped to the same Tx time. In our opinion, this issue can be addressed by determining the transmit timing TUE-TX in a Rx-Tx time difference based on the subframe where the SL PRS is actually transmitted. Namely, the SL Rx-Tx time difference can be defined as TUE-RX – TUE-TX, where TUE-RX is the received timing of subframe #i containing SL PRS, defined by the first detected path in time; TUE-TX is the transmit timing of subframe #j containing SL PRS that is closest in time to the subframe #i received from the target UE. In the case of in coverage, TroundA and TreplyB also have to be reported to LMF. For the target UE, it has one Rx time but two Tx times. It would be problematic if only the closest Tx subframe to the Rx subframe is used in the definition. One possible solution is to extend the closest subframe to the first closest and the second closest subframes. 
[image: ]
Figure 2: Typical double-sided SL-RTT

The fixed transmission order of Figure 2 would cause limitations on SL PRS resource allocation and enlarge positioning latency. Therefore, a more flexible transmission order is supported. Figure 3 shows an example of general double-sided RTT without transmission order restriction, where the target UE transmits two SL-PRS firstly and then receives one SL-PRS from the anchor UE. From the measurement definition perspective, to be aligned with typical double-sided RTT, each SL Rx-Tx measurement could be defined as actual reception time of SL-PRS and the actual transmission time of SL-PRS (e.g., TreplyA and TreplyB in Figure 3). 
[image: ]
Figure 3: General double-sided RTT without transmission order restriction

Proposal 2: For definition of SL-PRS based Rx-Tx measurement for double-sided RTT, actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement (Alt1).

In SL communication, the set of slots for PSSCH transmission is determined by SCI format 1-A. According to the time resource assignment field of SCI format 1-A, up to 3 actual resources are supported to be used for PSSCH transmission. The same mechanism could be extended to SL positioning. If lower layer signaling (i.e. SCI) is used to trigger SL PRS transmission, the actual resources could correspond to different SL PRS transmission of SL RTT. In case of higher layer triggering, from our point of view, such time resource assignment field is also feasible to be carried by higher layer signaling. In SL positioning, SL PRS resources are probably configured by higher layer signaling. Therefore, for double-sided RTT, the specification work should focus on the association between the actual resource and the configured SL PRS resource. 

Proposal 3: For SL-PRS based double-sided RTT, time resource assignment (similar to the time resource assignment field of SCI format 1-A) is used to differentiate different SL-PRS transmissions for SL PRS Rx-Tx measurement.

In NR Uu positioning, request location information from LMF is used to require UE for the measurement report. Similarly, such higher layer request is also necessary for SL positioning. For SL RTT, the RTT type should at least be included in the request information. And if double-sided RTT is configured, the transmission order is also preferred to be included to get the desirable measurement results. However, in case of Scheme 2 resource allocation, there are possibilities that anchor UE may not select the proper resource for SL PRS transmission according to the request information. For example, considering target UE initiated positioning, it requires an anchor UE to report measurement result based on typical double-sided RTT. But the anchor UE can not find resource for SL-PRS transmission between the two SL-PRS transmitted by target UE. Then it would be beneficial for the anchor UE to update the transmission order or RTT type. Therefore, as an option, the anchor UE recommended transmission order or RTT type could be included in the measurement report.

Proposal 4: For SL-PRS based RTT, RTT type (i.e. single-sided RTT, double-sided RTT and report-free RTT if supported) should be configured by higher layer signaling.
Proposal 5: Transmission order for double-sided RTT should be configured by higher layer signaling.
Proposal 6: For SL-PRS based RTT, RTT type and transmission order for double-sided RTT could be included in the measurement report. 

SL-PRS based RSTD and RTOA measurement
The following agreements were achieved in RAN1#112 related to measurements of SL RSTD and RTOA [1]:
	Agreement
SL-PRS based RTOA TSL-RTOA is defined as the beginning time of SL subframe #i containing SL-PRS received from anchor UE j, relative to the RTOA Reference Time.  The SL RTOA reference time is defined as T_0+t_(SL-PRS), where
· T0 is the nominal beginning time of SFN 0 or DFN0.
· tPRS = (10nf + nsf) x 10-3, where nf and nsf are the system frame number and the subframe number of the SL-PRS, respectively
· FFS on how to select between SFN 0 or DFN 0 for determination of T0.

Agreement
SL reference signal time difference (SL RSTD) is defined as the SL relative timing difference between the UE j and the reference UE i, defined as TSubframe_SL-Rxj – TSubframe_SL-Rxi,
Where:
· TSubframe_SL-Rxj is the time when the UE receives the start of one subframe from UE j.
· TSubframeSL-Rxi is the time when the UE receives the corresponding start of one subframe from UE i that is closest in time to the subframe received from UE j.
For frequency range 1, the reference point for the SL RSTD shall be the antenna connector of the UE.
Note: how UE i is selected is a separate discussion.

Agreement
Study the procedure of how measurement and PRS is triggered for SL-PRS based RSTD, RTOA and AoA measurement, including
· supported mode of operation, e.g., target UE initiated SL-PRS measurement and/ or transmission ted, anchor UE initiated, LMF initiated, server UE initiated.
· how measurement and PRS is triggered for each supported mode.



[bookmark: OLE_LINK24][bookmark: OLE_LINK25]SL-PRS based RTOA TSL-RTOA is defined as the beginning time of SL subframe #i containing SL-PRS received from a UE, relative to the RTOA Reference Time. The SL RTOA reference time is defined as , where
· T0 is the nominal beginning time of SFN0 or DFN0.
· tSL-PRS = (10nf + nsf) x 10-3, where nf and nsf are the SFN or DFN and the subframe number of the SL-PRS, respectively
An anchor UE can select SFN or DFN based on different scenarios, e.g., the anchor UE selects SFN in absolute positioning scenario and DFN in relative positioning scenario. If the anchor UE already selects SFN or DFN, the current selection results can be reused.

Proposal 7: For SL RTOA measurement, whether T0 is the nominal beginning time of SFN0 or DFN0 can be recommended by the network side. But, it is up to anchor UE to select SFN 0 or DFN 0 for T0.

[bookmark: OLE_LINK11]SL reference signal time difference (SL RSTD) is defined as the SL relative timing difference between the UE j and the reference UE i , defined as TSubframe_SL-Rxj – TSubframe_SL-Rxi
Where:
· TSubframe_SL-Rxj is the time when the Target UE k receives the start of one subframe from UE j.
· TSubframeSL-Rxi is the time when the Target UE k receives the corresponding start of one subframe from UE i that is closest in time to the subframe received from UE j.
For frequency range 1, the reference point for the SL RSTD shall be the antenna connector of the UE. The reference UE i can be selected by the network side and indicated to the target UE. If the target UE does not want to use the reference UE selected by the network side, target UE can also select another anchor UE as the reference UE.

[bookmark: OLE_LINK46][bookmark: OLE_LINK45]Proposal 8: For SL RSTD measurement, reference UE can be recommended by the network. But, it is up to Rx (target) UE to decide which Tx UE is used as the reference UE.

Combination of Uu- and PC5-based positioning needs for further discussion. For Uu- and PC5-based positioning, gNBs and anchor UEs report the UL RTOA measurements and SL RTOA measurements, respectively. For SL RSTD measurements, target UE complete the solution of hybrid measurement values in UE based mode.

Proposal 9: Support hybrid Uu+PC5 UE-based positioning, in which gNBs and anchor UEs report, respectively, the UL RTOA measurements and SL RTOA measurements, to the target UE.

For SL TDOA, we propose that a SL-PRS measurement procedure can be initiated by a target UE, an anchor UE, a server UE, or the LMF.

Proposal 10: Support target/anchor/server UE-initiated and LMF-initiated SL-PRS measurement procedures.

SL-PRS based AoA and ZoA
The following agreement was achieved in RAN1#112 related to measurements of SL AoA [1]:
	[bookmark: OLE_LINK1]Agreement
Support both GCS and LCS for SL-PRS based Azimuth of arrival (AoA) and zenith of arrival (ZoA) measurement.
· FFS on the applicable scenario/service for AoA/ZoA relative to LCS without translation of the LCS to GCS



GCS and LCS are both supported in RAN1#112meeting, but the applicable scenario/service for AoA/ZoA relative to LCS without translation of the LCS to GCS remains to be further studied. An absolute positioning scenario is shown in Figure 4, where anchor UE 1/2/3 receive SL PRS and obtain SL AoA measurements in LCS. The blue dash line is LCS reference direction for anchor UE and translation of the LCS to GCS is assumed to be absent for anchor UE 1/2/3. It is obvious that the location of target UE cannot be calculated due to the rotational degrees of freedom in the reference direction of each anchor UE 1/2/3. Thus, SL AoA/ZoA measurements for a target UE with GCS or LCS with translation of the LCS to GCS are needed for absolute positioning scenario where anchor UE is Rx UE. 
Another absolute positioning scenario is shown in Figure 5, where anchor UE1/2/3 are transmitting UE. The red dash line is LCS reference direction and translation of the LCS to GCS is assumed to be absent for target UE. In this case, the measurements are obtained referring to same LCS reference direction. The location of target UE can be calculated with the known position of the anchor UE. SL AoA/ZoA measurements for a receiving target UE in LCS without translation of the LCS to GCS could be applied in absolute positioning scenario where anchor UE is Tx UE.


Figure 4: SL-AoA based method (anchor UE (Rx UE))


Figure 5: SL-AoA based method (anchor UE (Tx UE))

Observation 1: To use the SL AoA/ZoA measurements obtained by the anchor UEs for absolute positioning, the LCS to GCS translation matrixes need to be known for the anchor UEs. 
Observation 2: To use the SL AoA/ZoA measurements obtained by the target UE for absolute positioning, there is no need to know the LCS to GCS translation matrixes for any of the (target and anchor) UEs.
Per panel/ARP measurement
For SL positioning scenarios (e.g., V2X), the size of the SL UE can sometimes be much larger than the regular NR UE, where the SL measurements can be obtained from multiple antenna panels as shown in Figure 6. The use of multiple antenna panels increases not only the number of distance and/or angle measurements, but also the geometric constraint of multiple panels on Tx or Rx UE, which can improve SL positioning accuracy. For supporting the use of the measurements from multiple antenna panels for positioning, there is a need to define the antenna reference point (ARP) for each panel. In addition, all of the ARPs in a UE need to refer to the same reference point, e.g., a physical center location on a SL UE.


Figure 6: per-panel/ARP measurement
Proposal 11: Per-panel/subpanel (ARP) measurements such as Rx-Tx time difference, AoA/ZoA, RSTD, RTOA, RSRP and RSRPP should be supported for SL positioning. 

Sidelink positioning report
Report signaling
In RAN1#112 meeting, the following agreement related to sidelink positioning reporting was achieved [1]:
	Agreement
Study measurement report content for both the cases of sidelink positioning measurement reported to LMF and UE.



According to discussion during SI, periodic SL-PRS, semi-persistent SL-PRS and aperiodic SL-PRS are all preferred to be supported in Rel-18. Consequently, periodic, semi-persistent and aperiodic measurement report should be supported. For flexibility, even if periodic SL-PRS is configured, semi-persistent or aperiodic report could be activated or triggered. 
Proposal 12: Periodic, semi-persistent and aperiodic measurement reporting should be supported in SL positioning. 
As discussed in RAN1#112 meeting, 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). Considering the overhead requirement, similar as NR Uu positioning, higher layer report is desirable. SL-PRS measurement results could be reported through SLPP. On the other hand, in SL communication, SCI is used to trigger SL-SCI reporting. This lower layer triggering could be extended to SL positioning. But the necessity is not quite clear and needs further study, since such mechanism is not supported in NR Uu positioning.
Proposal 13: High-layer signaling based report triggering should be supported. 
· FFS on SCI based report triggering and lower layer report. 

In NR Uu positioning, method specific report is adopted, where request location information IEs corresponding to different positioning methods (e.g. NR-DL-TDOA-RequestLocationInformation used to require NR DL-TDOA location measurements) are defined. Based on such framework, combination reporting of different kinds of measurement results is also feasible, where each IE requires its own part of the measurement results. In our opinion, such framework should be maintained for SL positioning.
Proposal 14: Similar as Uu positioning, method-specific reporting for SL positioning should be supported in Rel-18.

Contents of the positioning measurement report
The following agreements were achieved in RAN1#112 related to the contents of SL measurement report [1]:
	
Agreement
Study the necessity and scenarios of including location information and quality information of the location of a UE in sidelink positioning measurement report, considering different measurements and different reporting targets (LMF and UE).

Agreement
Study the following candidates for identification information in sidelink positioning report, considering different measurements and different reporting targets (LMF and UE):
· SL-PRS resource ID/SL-PRS resource set ID if multiple resources/resource sets are configured to a UE
· FFS: whether SL-PRS resource set is supported
· Source ID and/or destination ID
· Other identification information not precluded

Agreement
LoS/NLoS indicator can be included in a sidelink positioning measurement report, considering different reporting targets (LMF and UE).
· LOS/NLOS indicator specified in Rel-17 positioning is reused as much as possible.
· No specification impact for how to set this indicator.
· From RAN1 perspective, no performance requirements are expected to be defined for setting indicator in Rel-18.

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 contents of the positioning measurement report, we support LoS/NLoS indication, location information, identification information, timestamp, additional path, GCS/LCS indication included in sidelink positioning report. LOS/NLOS indication specifies the target device's best estimate of the LOS or NLOS of the TOA, AOA measurement for the SL-PRS resource. Timestamp specifies the time instance at which the TOA, AOA and SL PRS-RSRP/RSRPP (if included) measurement is performed. AdditionalPathList specifies one or more additional detected path timing values forSL PRS resource, relative to the path timing used for determining the SL-RSTD or SL-RTOA or SL-AOA measurements. These contents will help LMF select measurement quantities and improve positioning accuracy.
Proposal 15: Sidelink positioning report should include LOS/NLOS indication, which specifies the target device's best estimate of the LOS/NLOS of the TOA, AOA measurement from the SL-PRS resource(s).
Proposal 16: Sidelink positioning report should include timestamp, which specifies the time when the TOA, AOA and SL PRS-RSRP/RSRPP (if included) measurement is performed.
Proposal 17: AdditionalPathList should be supported in sidelink positioning report, which includes one or more additional detected path timing values for SL PRS resource, relative to the path timing used for determining the SL-RSTD or SL-RTOA or SL-AOA measurements.

As stated in section 2.4, per-panel/subpanel (ARP) measurement reporting can improve positioning accuracy. In order to identify measurement of each panel and UE, the following identification information in SL positioning report should be supported:
1)  SL PRS resource set ID and SL PRS resource ID
2)  Source ID and/or destination ID
3) ARP ID associated with measurement or SL-PRS resource

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Besides, ARP ID should be reported associated with ARP location information. First of all, the reference point for each per-panel/subpanel (ARP) measurement should be defined. For an example, we can define a benchmark O_A which is referred by all ARP measurements for each UE as shown in Figure 7. A reference point (RP) for measurement in NR uu interface can also be a reference for all ARP measurements on each UE as shown in Figure 8. It is worth noting that not only the Rx ARP information with each measurement, but also the Tx ARP information with each SL-PRS resource can help improve the accuracy and robustness for SL positioning.


Figure 7: ARP location information for relative positioning


Figure 8: ARP location information for absolute positioning
Proposal 18: Per-panel/subpanel (ARP) measurement reporting should be supported for SL positioning.
Proposal 19: Reporting SL measurements such as Rx-Tx time difference, AoA/ZoA, RSTD, RTOA, RSRP, and RSRPP along with ARP related information should be supported for SL positioning.
Proposal 20: ARP location information of Tx and Rx UE should be reported to LMF or the UE for location calculation in SL absolute positioning.
Proposal 21: ARP ID should be reported associated with ARP location information.
Proposal 22: Support the following identification information in sidelink positioning report
· SL PRS resource set ID and SL PRS resource ID
· Source ID and/or destination ID
· ARP ID associated with measurement or SL-PRS resource
Proposal 23: ARP ID, ARP location information, location uncertainty information should be included in ARP related information.
The contents of each SL positioning method are summarized in the following Table 1.
Table 1 Collection of measurement report content
	
	reporting to LMF
	reporting to UE

	SL-PRS based Rx-Tx measurement
	SL Rx-Tx time difference;
RTT type and transmission order;
LoS/NLoS indication;
UE location information;
ARP location information;
Identification information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
Timestamp; 
Measurement Quality;
Additional path;

	SL Rx-Tx time difference;
RTT type and transmission order;
LoS/NLoS indication;
UE location information;
ARP location information;
Identification information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
Timestamp; 
Measurement Quality;
Additional path;

	SL-PRS based RSTD measurement
	SL RSTD;
Reference UE ID;
LoS/NLoS indication;
UE location information;
ARP location information;
Identification 
information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
TimeStamp;
Measurement Quality;
Additional path;
	SL RSTD;
Reference UE ID;
LoS/NLoS indication;
UE location information;
ARP location information;
Identification 
information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
TimeStamp;
Measurement Quality;
Additional path;


	SL-PRS based RSRP measurement
	SL RSRP
LoS/NLoS indication
UE location information;
Identification 
information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
TimeStamp;
Measurement Quality;
	SL RSRP
LoS/NLoS indication
UE location information;
Identification 
information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
TimeStamp;
Measurement Quality;


	SL-PRS based RSRPP measurement
	SL RSRPP
LoS/NLoS indication
UE location information;
Identification 
information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
TimeStamp;
Measurement Quality;
	SL RSRPP
LoS/NLoS indication
UE location information;
Identification 
information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
TimeStamp;
Measurement Quality;

	SL-PRS based RTOA measurement
	SL RTOA
LoS/NLoS indication
UE location information;
ARP location information;
Identification 
information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
TimeStamp;
Measurement Quality;
	SL RTOA
LoS/NLoS indication
UE location information;
ARP location information;
Identification 
information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
TimeStamp;
Measurement Quality;


	[bookmark: OLE_LINK55][bookmark: OLE_LINK56]SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
	SL AoA/ZoA;
translation of the LCS to GCS;
LoS/NLoS indication;
UE location information;
ARP location information;
Identification information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
Timestamp ;
Measurement Quality;
Additional path;

	SL AoA/ZoA;
translation of the LCS to GCS;
LoS/NLoS indication;
UE location information;
ARP location information;
Identification information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
Timestamp ;
Measurement Quality;
Additional path;




Proposal 24: Regarding to the measurement report content of each positioning method, take Table 1 into consideration.

Conclusions
In this contribution, we discuss the issues of measurements and reporting for RTT-type solutions using SL, SL-AoA, and SL-TDOA. We have the following observations and proposals:

Observation 1: To use the SL AoA/ZoA measurements obtained by the anchor UEs for absolute positioning, the LCS to GCS translation matrixes need to be known for the anchor UEs. 
Observation 2: To use the SL AoA/ZoA measurements obtained by the target UE for absolute positioning, there is no need to know the LCS to GCS translation matrixes for any of the (target and anchor) UEs.

Proposal 1: For definition of SL-PRS based Rx-Tx measurement for single-sided RTT, Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu (Alt3) should be reused.
Proposal 2: For definition of SL-PRS based Rx-Tx measurement for double-sided RTT, actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement (Alt1).
Proposal 3: For SL-PRS based double-sided RTT, time resource assignment (similar to the time resource assignment field of SCI format 1-A) is used to differentiate different SL-PRS transmissions for SL PRS Rx-Tx measurement.
Proposal 4: For SL-PRS based RTT, RTT type (i.e. single-sided RTT, double-sided RTT and report-free RTT if supported) should be configured by higher layer signaling.
Proposal 5: Transmission order for double-sided RTT should be configured by higher layer signaling.
Proposal 6: For SL-PRS based RTT, RTT type and transmission order for double-sided RTT could be included in the measurement report. 
Proposal 7: For SL RTOA measurement, whether T0 is the nominal beginning time of SFN0 or DFN0 can be recommended by the network side. But, it is up to anchor UE to select SFN 0 or DFN 0 for T0.
Proposal 8: For SL RSTD measurement, reference UE can be recommended by the network. But, it is up to Rx (target) UE to decide which Tx UE is used as the reference UE.
Proposal 9：Support hybrid Uu+PC5 UE-based positioning, in which gNBs and anchor UEs provide, respectively, the UL RTOA measurements and SL RTOA measurements, to the target UE.
Proposal 10: Support target/anchor/server UE-initiated and LMF-initiated SL-PRS measurement procedures.
Proposal 11: Per-panel/subpanel (ARP) measurement such as Rx-Tx time difference, AoA/ZoA, RSTD and RTOA, RSRP, RSRPP should be supported for SL positioning.
Proposal 12: Periodic, semi-persistent and aperiodic measurement reporting should be supported in SL positioning. 
Proposal 13: High-layer signaling based report triggering should be supported. 
· FFS on SCI based report triggering and lower layer report. 
Proposal 14: Similar as Uu positioning, method-specific reporting for SL positioning should be supported in Rel-18.
Proposal 15: Sidelink positioning report should include LOS/NLOS indication, which specifies the target device's best estimate of the LOS/NLOS of the TOA, AOA measurement from the SL-PRS resource(s).
Proposal 16: Sidelink positioning report should include timestamp, which specifies the time when the TOA, AOA and SL PRS-RSRP/RSRPP (if included) measurement is performed.
Proposal 17: AdditionalPathList should be supported in sidelink positioning report, which includes one or more additional detected path timing values for SL PRS resource, relative to the path timing used for determining the SL-RSTD or SL-RTOA or SL-AOA measurements.
Proposal 18: Per-panel/subpanel (ARP) measurement reporting should be supported for SL positioning.
Proposal 19: Reporting SL measurements such as Rx-Tx time difference, AoA/ZoA, RSTD, RTOA, RSRP, and RSRPP along with ARP related information should be supported for SL positioning.
[bookmark: _GoBack]Proposal 20: ARP location information of Tx and Rx UE should be reported to LMF or the UE for location calculation in SL absolute positioning.
Proposal 21: ARP ID should be reported associated with ARP location information.
Proposal 22: Support the following identification information in sidelink positioning report
· SL PRS resource set ID and SL PRS resource ID
· Source ID and/or destination ID
· ARP ID associated with measurement or SL-PRS resource
Proposal 23: ARP ID, ARP location information, location uncertainty information should be included in ARP related information.
Proposal 24: Regarding to the measurement report content of each positioning method, take Table 1 into consideration.
Table 1 Collection of measurement report content
	
	reporting to LMF
	reporting to UE

	SL-PRS based Rx-Tx measurement
	SL Rx-Tx time difference;
RTT type and transmission order;
LoS/NLoS indication;
UE location information;
ARP location information;
Identification information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
Timestamp; 
Measurement Quality;
Additional path;

	SL Rx-Tx time difference;
RTT type and transmission order;
LoS/NLoS indication;
UE location information;
ARP location information;
Identification information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
Timestamp; 
Measurement Quality;
Additional path;

	SL-PRS based RSTD measurement
	SL RSTD;
Reference UE ID;
LoS/NLoS indication;
UE location information;
ARP location information;
Identification 
information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
TimeStamp;
Measurement Quality;
Additional path;
	SL RSTD;
Reference UE ID;
LoS/NLoS indication;
UE location information;
ARP location information;
Identification 
information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
TimeStamp;
Measurement Quality;
Additional path;


	SL-PRS based RSRP measurement
	SL RSRP
LoS/NLoS indication
UE location information;
Identification 
information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
TimeStamp;
Measurement Quality;
	SL RSRP
LoS/NLoS indication
UE location information;
Identification 
information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
TimeStamp;
Measurement Quality;


	SL-PRS based RSRPP measurement
	SL RSRPP
LoS/NLoS indication
UE location information;
Identification 
information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
TimeStamp;
Measurement Quality;
	SL RSRPP
LoS/NLoS indication
UE location information;
Identification 
information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
TimeStamp;
Measurement Quality;

	SL-PRS based RTOA measurement
	SL RTOA
LoS/NLoS indication
UE location information;
ARP location information;
Identification 
information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
TimeStamp;
Measurement Quality;
	SL RTOA
LoS/NLoS indication
UE location information;
ARP location information;
Identification 
information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
TimeStamp;
Measurement Quality;


	SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
	SL AoA/ZoA;
translation of the LCS to GCS;
LoS/NLoS indication;
UE location information;
ARP location information;
Identification information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
Timestamp ;
Measurement Quality;
Additional path;

	SL AoA/ZoA;
translation of the LCS to GCS;
LoS/NLoS indication;
UE location information;
ARP location information;
Identification information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
Timestamp ;
Measurement Quality;
Additional path;
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