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In RAN #98 e-meeting, the measurements and reporting for SL positioning have been captured in NR_pos_enh2 [1]. In this contribution, we present our views on the remaining issues.
	· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].


Remaining issues
Tx time information request for Rx-Tx measurement
In RAN1#113 meeting, the following agreement regarding Rx-Tx measurement was supported.
	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


One remaining issue is whether to request UE to report the Tx time information (the associated SL-PRS transmission timestamp). In our view, the issue is difficult to reach consensus on in R18, we prefer not to pursue the issue.
Proposal 1: 
· For SL Rx-Tx time difference measurement, request signaling for the UE to optionally report Tx time information is not pursued in Rel-18.

Time Stamp
The following agreement was achieved in RAN1#113.
	Agreement(RAN1#113)
A time stamp associated to each SL positioning measurement within the report includes at least the followings:
· [bookmark: _Hlk146640609]SFN, slot number, and optionally including nr-PhysCellID, nr-ARFCN, nr-CellGlobalID
· FFS if at least one of nr-PhysCellID, nr-ARFCN, nr-CellGlobalID is always included
· Or DFN and slot number
· FFS: sidelink synchronization identity
FFS: SL-PRS resource ID is included within the measurement report
FFS: symbol number


For SL positioning, the SL TimeStamp can be
· SFN and the slot number,  and optionally including nr-PhysCellID, nr-ARFCN, nr-CellGlobalID 
Regarding the FFS if at least one of nr-PhysCellID, nr-ARFCN, nr-CellGlobalID is always included, in our view, in some cases, the cell identity information may not included. For example, for the UEs in coverage with the fixed position and synchronization source, such as anchor UEs in SL-TDOA, there is no need to include cell identity information, since LMF has already obtained the identity and timing of the serving cell. For the UEs which may potentially switch synchronization sources, the identity of corresponding cells should be reported.
· DFN and the slot number 
Regarding the FFS sidelink synchronization identity for time stamp, in our view, the UE can optionally report the synchronization reference source indication ‘GNSS or UE’ to further clarify the time stamp based on DFN. 
Proposal 2: 
· Regarding the remaining issues for Time Stamp in measurement report, support the following:
· For the timestamp of SFN and slot number optionally included nr-PhysCellID, nr-ARFCN and nr-CellGlobalID, no need to limit to ‘at least one of nr-PhysCellID, nr-ARFCN, nr-CellGlobalID is always included’.
· For the timestamp of DFN and slot number, the synchronization reference source indication ‘GNSS or UE’ can be optionally included.
Text proposals
TP1
In TS38.214, the inaccurate wording for SL PRS in the following bracket should be discussed.
	The UE may report the association information between the already transmitted [SL PRSs of SL PRS resources] 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).


In our view, a straightforward way is to change ‘SL PRSs of SL PRS resources’ to ‘SL PRS resource(s)’ as the previous agreement.
	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
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)}.


In addition, regarding the content of association information, we think the current wording may raise the misunderstanding that each association will include SL PRS resource ID. But, SL PRS resource ID is ‘optional’ based on the above agreement, such as, the association information can only include timestamp and ARP ID which is clear given TDM-ed SL PRS resources within a slot from a single UE in a dedicated/shared resource pool is not supported. In this case, we prefer to add ‘optional’ to reflect the agreement.
Therefore, we propose
Proposal 3: 
· Adopted the following TP into TS38.214.
	Reason for change
	1.  In TS 38.214 section 8.2.4, the inaccurate wording ‘SL PRSs of SL PRS resources’ in the bracket should be addressed. 
2. It has been agreed that SL PRS resource ID is ‘optional’ for the association information between the already transmitted [SL PRSs of SL PRS resources] and UE Tx ARP ID. But the agreement is not correctly captured in the current RAN1 specification.

	Summary of change
	Section 8.2.4 in TS 38.214: 
1.  Change ‘SL PRSs of SL PRS resources’ to ‘SL PRS resource(s)’ as the agreement.
2. Capture ‘optional’ SL PRS resource ID included in the association information between the already transmitted SL PRS resource and UE Tx ARP ID.


	Consequences if not approved
	1. Inaccurate wording of ‘SL PRSs of SL PRS resources’ in TS38.214.
2. The agreement is not correctly captured for SL PRS resource ID.

	Text proposal
	< Unchanged text omitted >
The UE may report the association information between the already transmitted [SL PRSs of SL PRS resources] 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 optional SL PRS resource ID(s).
< Unchanged text omitted >



TP2
In TS38.214, according to the following descriptions, it can be seen that SL PRS-RSRP is measured and reported for the first detected path and/or additional detected paths.
	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)].


However, it doesn’t match SL PRS-RSRP definition, since in the definition, SL PRS-RSRP is not directly associated with paths.
	DL PRS reference signal received power (DL PRS-RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry DL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth.


In addition, in the same paragraph, the following descriptions regarding ‘ARP ID’ seems to be lost.
	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


Therefore, we propose
Proposal 4: 
· Adopted the following TP into TS38.214.
	Reason for change
	1.  SL PRS-RSRP measurement is not defined for the first detected path and/or additional paths, which is not correctly captured by the specification.
2. The following sentence regarding ‘ARP ID’ in the previous agreement is not captured in the specification.
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

	Summary of change
	Section 8.4.4 in TS 38.214: 
1. Delete the association between the first detected path and/or additional detected paths and SL PRS-RSRP measurement. 
2. Add the descriptions of ‘The ARP ID is used to uniquely identify an ARP associated with a UE’ in the previous agreement.

	Consequences if not approved
	1. Incorrect description for the association between the first detected path and/or additional detected paths and SL PRS-RSRP measurement.
2.  Incomplete description for ‘ARP ID’.

	Text proposal
	< Unchanged text omitted >
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 and SL PRS-RSRP measurements. The UE may report an ARP ID associated with the reported measurements. The ARP ID is used to uniquely identify an ARP associated with a UE. The UE may provide the ARP location information of the ARP ID via [higher layer parameter(s)]
< Unchanged text omitted >



TP3
Based on the following descriptions in TS38.214, it seems that UE may report synchronization source type and/or RTD via the same higher layer parameter, however, they should be associated with different higher layer parameters.
	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.


Therefore, we propose
Proposal 5: 
· Adopted the following TP into TS38.214.
	Reason for change
	Based on the description in TS38.214, it seems that UE may report synchronization source type and/or RTD via the same higher layer parameter, however, they should be associated with different higher layer parameters.

	Summary of change
	Section 8.4.4 in TS 38.214: 
Add separate higher layer parameter for ‘synchronization source type’.

	Consequences if not approved
	Incorrect higher layer parameter association for synchronization source type and RTD.

	Text proposal
	< Unchanged text omitted >
The UE may report synchronization information synchronization source type via [higher layer parameter(s)] 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.
< Unchanged text omitted >


Conclusion
In this contribution, we discuss remaining issues on positioning enhancements with the following proposals.
Proposal 1: 
· For SL Rx-Tx time difference measurement, request signaling for the UE to optionally report Tx time information is not pursued in Rel-18.
Proposal 2: 
· Regarding the remaining issues for Time Stamp in measurement report, support the following:
· For the timestamp of SFN and slot number optionally included nr-PhysCellID, nr-ARFCN and nr-CellGlobalID, no need to limit to ‘at least one of nr-PhysCellID, nr-ARFCN, nr-CellGlobalID is always included’.
· For the timestamp of DFN and slot number, the synchronization reference source indication  ‘GNSS or UE’ can be optionally included.
Proposal 3: 
· Adopted the following TP into TS38.214.
	Reason for change
	1. In TS 38.214 section 8.2.4, the inaccurate wording ‘SL PRSs of SL PRS resources’ in the bracket should be addressed. 
2. It has been agreed that SL PRS resource ID is ‘optional’ for the association information between the already transmitted [SL PRSs of SL PRS resources] and UE Tx ARP ID. But the agreement is not correctly captured in the current RAN1 specification.

	Summary of change
	Section 8.2.4 in TS 38.214: 
1.  Change ‘SL PRSs of SL PRS resources’ to ‘SL PRS resource(s)’ as the agreement.
2. Capture ‘optional’ SL PRS resource ID included in the association information between the already transmitted SL PRS resource and UE Tx ARP ID.


	Consequences if not approved
	1. Inaccurate wording of ‘SL PRSs of SL PRS resources’ in TS38.214.
2. The agreement is not correctly captured for SL PRS resource ID.

	Text proposal
	< Unchanged text omitted >
The UE may report the association information between the already transmitted [SL PRSs of SL PRS resources] 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 optional SL PRS resource ID(s).
< Unchanged text omitted >


Proposal 4: 
· Adopted the following TP into TS38.214.
	Reason for change
	1. SL PRS-RSRP measurement is not defined for the first detected path and/or additional paths, which is not correctly captured by the specification.
2. The following sentence regarding ‘ARP ID’ in the previous agreement is not captured in the specification.
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

	Summary of change
	Section 8.4.4 in TS 38.214: 
1. Delete the association between the first detected path and/or additional detected paths and SL PRS-RSRP measurement. 
[bookmark: _GoBack]2. Add the descriptions of ‘The ARP ID is used to uniquely identify an ARP associated with a UE’ in the previous agreement.

	Consequences if not approved
	1. Incorrect description for the association between the first detected path and/or additional detected paths and SL PRS-RSRP measurement.
2.  Incomplete description for ‘ARP ID’.

	Text proposal
	< Unchanged text omitted >
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 and SL PRS-RSRP measurements. The UE may report an ARP ID associated with the reported measurements. The ARP ID is used to uniquely identify an ARP associated with a UE. The UE may provide the ARP location information of the ARP ID via [higher layer parameter(s)]
< Unchanged text omitted >


Proposal 5: 
· Adopted the following TP into TS38.214.
	Reason for change
	Based on the description in TS38.214, it seems that UE may report synchronization source type and/or RTD via the same higher layer parameter, however, they should be associated with different higher layer parameters.

	Summary of change
	Section 8.4.4 in TS 38.214: 
Add separate higher layer parameter for ‘synchronization source type’.

	Consequences if not approved
	Incorrect higher layer parameter association for synchronization source type and RTD.

	Text proposal
	< Unchanged text omitted >
The UE may report synchronization information synchronization source type via [higher layer parameter(s)] 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.
< Unchanged text omitted >
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