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Introduction
[bookmark: OLE_LINK35][bookmark: OLE_LINK36]In RAN1#114b [1], we discussed the measurements and reporting for SL RTT-type, SL-AoA, SL-TDOA positioning methods. In this paper, we further provide our views on maintenance of SL measurements.

RTT-type methods using SL 
[bookmark: OLE_LINK4]Request signaling of Tx time information for the report
For definition of SL-PRS based Rx-Tx measurement, the actual SL-PRS transmission time is used if the UE reports the Tx time information. Whether the LMF/UE requests the measuring UE to report the Tx time information for SL Rx-Tx time difference was discussed in RAN1#114b [1] but not concluded yet.
	FL proposal 3.1.2-v1: 
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



In our view, LMF/UE requesting the measuring UE to report the Tx time information for SL Rx-Tx time difference based on UE capabilities is needed. Such request can be interpreted as informing the measuring UE that the LMF/UE is capable of processing the newly introduced Rx-Tx time difference measurement, which is important to interoperability. The request should be higher layer signaling, which would not require any RAN1 spec change.
[bookmark: OLE_LINK15]Upon receiving the request, it is up to the UE whether to report the Tx time information. For example, when there is no timing change between SL PRS transmission and SL PRS reception, UE can decide not to report the Tx time information for simplicity.
[bookmark: OLE_LINK5]Proposal 1: For SL RTT, support LMF/UE to request with higher layer signaling the measuring UE to 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 association
To support DS-RTT, higher layer signaling to report multiple Rx-Tx measurements is discussed in RAN1#114b [1]. 
	[bookmark: OLE_LINK52]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

[bookmark: OLE_LINK53]Agreement
[bookmark: OLE_LINK63][bookmark: OLE_LINK64]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}.


There was discussion whether the N different SL PRS reception/transmission should be closest one with respect to the “anchor” transmission/reception.
We think that “closest” is important to avoid mismatching between two UEs. For the example shown in Figure 1, where both UEs are requested to perform up to 2 measurements per Tx (UE-A) and up to 2 measurements per Rx (UE-B), UE-B will report measurement based on Rx of SL-PRS2 with Tx of SL-PRS5, which cannot be paired with UE-A measurement based on Tx of SL-PRS2 and Rx of SL-PRS1.
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[bookmark: _Ref142381810]Figure 1: Example of measurements mismatch
With restriction on the “closest” pair, this is much better, which is shown in Figure 2. The measurement based on SL-PRS1/SL-PRS2/SL-PRS3, and based on SL-PRS3/SL-PRS4/SL-PRS5 can be paired between the two UEs, and thus the measurements mismatch issue is solved.
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[bookmark: _Ref149034921]Figure 2: Example of measurements with ‘closest’

Proposal 2: The up to N different SL PRS receptions (resp. transmissions) associated with the same SL PRS transmission (resp. receptions) should be the closest ones in time.
Proposal 3: Endorse the following TP to clause 8.4.4 of TS 38.214.
Reason of changes: How to select up to N instances for different SL PRS receptions/transmissions associated with the same SL PRS transmission/reception for a UE is not defined.
Summary of changes: Add “closest” to the N different SL PRS receptions/transmissions.
Consequences if not approved: The up to N different SL PRS reception associated with the same SL PRS transmission for a UE may not be paired with the N different SL PRS transmissions associated with the same SL PRS reception for another UE for double sided RTT.
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
< Unchanged parts are omitted >
[bookmark: _Toc146641153][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 uses the same ARP for both the transmission and reception of sidelink positioning reference signals while performing an SL Rx-Tx time difference measurement.
The UE may include SL PRS resource ID(s) when it reports 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 SL RSTD, SL Rx-Tx time difference, SL RTOA, SL AoA, SL PRS-RSRP, and SL PRS-RSRPP measurements, the UE reports an associated SL PRS reception timestamp via higher layer parameter [sl-prs-time-stamp]. For SL Rx-Tx time difference, the UE may report an associated SL PRS transmission timestamp via higher layer parameter [sl-prs-time-stamp]. The timestamp includes the SFN, slot number, and optionally nr-PhysCellID, nr-ARFCN, nr-CellGlobalID, or the timestamp includes DFN and slot number. 
The UE may be configured to measure and report up to N Rx-Tx time difference measurements for the same SL PRS transmission and up to N different closest SL PRS receptions for the same pair of UE(s). The UE may be configured to measure and report up to N Rx-Tx time difference measurements for the same SL PRS reception and up to N different closest SL PRS transmissions for the same pair of UE(s).
The UE may report, LoS/NLoS indicator(s) via [nr-los-nlos-Indicator] associated with each SL RSTD, SL Rx-Tx time difference, SL RTOA, SL AoA, SL PRS-RSRP, and SL PRS-RSRPP measurements.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------

 SL-TDOA
Synchronization source type 
In RAN1#114b [1], we have discussed synchronization problem for SL-TDOA.
	[bookmark: OLE_LINK8]FL proposal 3.2.1-v1: 
Update previous agreement with the following modification:
	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 gNB/eNB, the anchor UE can further provide cell identity information
· [Synchronization quality/accuracy information]
· The RTD between anchor UEs





[bookmark: OLE_LINK23]In sidelink communication, multiple synchronization source types can be used for different UEs such as: GNSS, gNB/eNB, UE (UE synchronized to GNSS, UE indirectly synchronized to GNSS, UE synchronized to gNB/eNB, standalone UE with its own local timing). Different synchronization sources will have different transmit timing, and even for the same type synchronization source, like gNB/eNB, different PLMN will have different timing setting. For sidelink positioning, the same timing is required. When a UE report the synchronization source type information to the target UE/LMF, UE can optionally report assistance information (the synchronization connection status, cell identity information, etc.) to help the target UE/LMF assess the range of the synchronization error and decide whether this UE can participate in the positioning. The assistance information is exchanged through higher layer signaling, which would not require any RAN1 spec change. 
[bookmark: OLE_LINK77]Proposal 4: Support to include the following in the exchanged synchronization information of anchor UEs between a UE and LMF or another UE included in the assistance information:
The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs; 
· If the synchronization source of an anchor UE is gNB/eNB, the anchor UE can further provide cell identity information

Conclusion
In this contribution, we provided our views on maintenance of SL measurements. Based on the discussion, 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 transmission timestamp.
It is up to the UE whether to report Tx time information when it receives a request.

Proposal 2: The up to N different SL PRS receptions (resp. transmissions) associated with the same SL PRS transmission (resp. receptions) should be the closest ones in time.
Proposal 3: Endorse the following TP to clause 8.4.4 of TS 38.214.
Reason of changes: How to select up to N instances for different SL PRS receptions/transmissions associated with the same SL PRS transmission/reception for a UE is not defined.
Summary of changes: Add “closest” to the N different SL PRS receptions/transmissions.
Consequences if not approved: The up to N different SL PRS reception associated with the same SL PRS transmission for a UE may not be paired with the N different SL PRS transmissions associated with the same SL PRS reception for another UE for double sided RTT.
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
< Unchanged parts are 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 uses the same ARP for both the transmission and reception of sidelink positioning reference signals while performing an SL Rx-Tx time difference measurement.
The UE may include SL PRS resource ID(s) when it reports 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 SL RSTD, SL Rx-Tx time difference, SL RTOA, SL AoA, SL PRS-RSRP, and SL PRS-RSRPP measurements, the UE reports an associated SL PRS reception timestamp via higher layer parameter [sl-prs-time-stamp]. For SL Rx-Tx time difference, the UE may report an associated SL PRS transmission timestamp via higher layer parameter [sl-prs-time-stamp]. The timestamp includes the SFN, slot number, and optionally nr-PhysCellID, nr-ARFCN, nr-CellGlobalID, or the timestamp includes DFN and slot number. 
The UE may be configured to measure and report up to N Rx-Tx time difference measurements for the same SL PRS transmission and up to N different closest SL PRS receptions for the same pair of UE(s). The UE may be configured to measure and report up to N Rx-Tx time difference measurements for the same SL PRS reception and up to N different closest SL PRS transmissions for the same pair of UE(s).
The UE may report, LoS/NLoS indicator(s) via [nr-los-nlos-Indicator] associated with each SL RSTD, SL Rx-Tx time difference, SL RTOA, SL AoA, SL PRS-RSRP, and SL PRS-RSRPP measurements.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------

Proposal 4: Support to include the following in the exchanged synchronization information of anchor UEs between a UE and LMF or another UE included in the assistance information:
The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs; 
· If the synchronization source of an anchor UE is gNB/eNB, the anchor UE can further provide cell identity information
[bookmark: _GoBack]
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