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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].


Positioning measurement 
Remaining issues for SL-RTT
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


[bookmark: _Hlk136897376]One remaining issue is whether to request UE to report the Tx time information (the associated SL-PRS transmission timestamp). In our view, if UE supports both options to determine TUE-TX (TUE-TX is the transmit timing of the sidelink subframe #j of the SL PRS of the UE, or TUE-TX is the transmit timing of the UE of sidelink subframe #j that is closest in time to the subframe #i received from the transmitting UE), it needs to consider under which option the TUE-TX is determined and reported. So, the additional request from LMF for Tx time information report is needed to let the UE pairs maintain the same measurement behavior. In addition, the request can not only come from LMF, but also from UE, such as location server UE or target UE.
Proposal 1: 
· For SL Rx-Tx time difference, support LMF/UE can request the measuring UE to optionally report the associated SL-PRS transmission timestamp.
In RAN1#114 meeting, the following agreements regarding Rx-Tx measurement were supported.
	Agreement
For SL-PRS based Rx-Tx measurement, the Tx time information in the measurement report is the associated SL-PRS transmission timestamp.
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


The WS can make the Rx-Tx time difference measurement reported by the UE comply with certain rules to achieve double-sided RTT effect for timing drift error reduction. So, it can be confirmed.
Then, regarding the FFS, we don’t think the limit is needed. As for SL PRS resource reservation, there is no limit that SL PRS resources in different slot reserved by the UE should be the same. If we limit that different SL PRS receptions correspond to the same SL PRS resources, it will severely limit resource selection. In addition, it is also unclear the benefit of limiting different SL PRS receptions correspond to the same SL PRS resource.
Proposal 2: 
· Confirm the following Working assumption.
	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


· No need to limit that the different SL PRS receptions correspond to the same or different SL PRS resources.
[bookmark: _Hlk127463259]
[bookmark: _Hlk127463348]Remaining issues on ARP measurement and transmission
	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.


[bookmark: _Toc51776055][bookmark: _Toc56773077][bookmark: _Toc64447706][bookmark: _Toc74152362][bookmark: _Toc88654215][bookmark: _Toc99056284][bookmark: _Toc99959217][bookmark: _Toc105612403][bookmark: _Toc106109619][bookmark: _Toc112766511][bookmark: _Toc113379427][bookmark: _Toc120091980][bookmark: _Toc120534897]In RAN1#114, it was agreed that Tx UE informing the association between ARP ID and the already transmitted SL PRS resource(s). Considering that the UE can only transmit one SL PRS resource within a slot, so the association information can be {ARP ID, time stamp}.
In addition, as SL PRS continues to transmit, the SL PRS resource reserved by the UE will change, and the ARP ID associated with the SL PRS resource will also change. Therefore, the reporting of this association information should support periodic reporting. However, for resource allocation in scheme 1, it is also possible for oneShot report due to potential stable association information between ARPs and SL PRS resources. A straightforward way is to follow the mechanism of Tx TEG association information report in Rel-17, as shown in the following table.
	UE-TxTEG-RequestUL-TDOA-Config-r17 ::=  CHOICE {
    oneShot-r17                             NULL,
    periodicReporting-r17                   ENUMERATED { ms160, ms320, ms1280, ms2560, ms61440, ms81920, ms368640, ms737280 }
}


Proposal 3: 
· Regarding the association information report between ARP ID and SL PRS resource(s), support the association information {ARP ID, time stamp}.
· Support one shot and periodic reporting for association information report between ARP ID and SL PRS resource(s).
· Details for association information report between ARP ID and SL PRS resource(s) is up to RAN2.
Measurement report and request
Remaining issues on 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 needed to include cell identity information, since LMF has already obtained the identity and timing of the serving cell. For the UEs which may potential 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 (e.g., GNSS or UE), the DFN information (e.g., offset DFN) to further clarity the time stamp based on DFN. 
	[bookmark: _Toc60777072][bookmark: _Toc139045369]5.8.12	DFN derivation from GNSS
When the UE selects GNSS as the synchronization reference source, the DFN, the subframe number within a frame and slot number within a frame used for NR sidelink communication/discovery are derived from the current UTC time, by the following formulae:
DFN= Floor (0.1*(Tcurrent –Tref–OffsetDFN)) mod 1024
SubframeNumber= Floor (Tcurrent –Tref–OffsetDFN) mod 10
SlotNumber= Floor ((Tcurrent –Tref–OffsetDFN)*2μ) mod (10*2μ)
Where:
Tcurrent is the current UTC time obtained from GNSS. This value is expressed in milliseconds;
Tref is the reference UTC time 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Thursday, December 31, 1899 and Friday, January 1, 1900). This value is expressed in milliseconds;
OffsetDFN is the value sl-OffsetDFN if configured, otherwise it is zero. This value is expressed in milliseconds.
μ=0/1/2/3 corresponding to the 15/30/60/120 kHz of SCS for SL, respectively.



Proposal 4: [bookmark: _Hlk127463650]
· 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 (e.g., GNSS or UE), the DFN information (e.g., offset DFN) can be optionally included.

Measurement request content
In RAN1#114, it was agreed the following content for SL positioning measurement report. 
	Agreement
For SL Positioning measurement report content, the following can be included:
· [SL PRS resource ID]
· ARP ID used for reception 
· Measurement results
· Rx-Tx timing difference and quality
· RSTD measurement and quality
· RTOA measurement and quality
· AoA measurement and quality
· RSRP, RSRPP measurement Time stamp
· Rx timestamp
· Tx timestamp
· LoS/NLOS indicator
· [UE identity information or information related UE identity information]
Note1: unified or separate report for different SL positioning methods is up to other WGs (e.g., RAN2)
Note2: whether to include UE identity information or information related UE identity information is up to RAN2, including whether this is optional in the report.
Agreement
Support to include SL PRS resource ID in sidelink positioning measurement report.
Note: RAN1 will not further discuss how LMF/UE could use reported resource ID.


Similarly, the SL positioning measurement request content may also need to be supported by RAN1. For the measurement request content, we summarize the content as follows referring to MEASUREMENT REQUEST from LMF to NR-RAN node in TS38.455[2]. 
	SL-PRS measurement request 
	The measurement request may include
· Required accuracy 
· Report Characteristics
· On demand (or one shot)
· Response time
· Periodic report
· Report Periodicity
· Report Amount
· AoA search window information (or AoA assistant information)
· Measurement Quantities
· Measurement Type
· Rx-Tx timing difference
· [Tx time stamp request]
· ‘same SL PRS transmission with different SL PRS receptions’ enabling 
· RSTD
· RTOA
·   in SL-RTOA, which is the nominal beginning time of SFN 0 or DFN 0 
· AoA
· RSRP
· RSRPP
· Timing reporting Granularity Facor
· Measurement Time Occasion (the number of SL PRS measurement time occasions for a measurement instance)
· Measurement Characteristics request
· Los/Nlos indicator
· Additional path
· …

Note1: The Report Characteristics IE set to "OnDemand" and the Response Time IE refers to the wording in Uu positioning.
For Uu positioning, if the Report Characteristics IE is set to "OnDemand" and the Response Time IE is included in the MEASUREMENT REQUEST message, the NG-RAN node shall, if supported, return the corresponding measurement results in the MEASUREMENT RESPONSE message within the indicated time.


So, for sidelink positioning, we prefer to reuse the UL positioning solution on the TRP side to request one or more measurement results reporting for SL positioning based on measurement. 
Proposal 5: 
· For SL Positioning measurement request content, support the following:
	The measurement request may include
· Required accuracy 
· Report Characteristics
· On demand (or one shot)
· Response time
· Periodic report
· Report Periodicity
· Report Amount
· AoA search window information (or AoA assistant information)
· Measurement Quantities
· Measurement Type
· Rx-Tx timing difference
· [Tx time stamp request]
· ‘same SL PRS transmission with different SL PRS receptions’ enabling 
· RSTD
· RTOA
·   in SL-RTOA, which is the nominal beginning time of SFN 0 or DFN 0
· AoA
· RSRP
· RSRPP
· Timing reporting Granularity Facor
· Measurement Time Occasion (the number of SL PRS measurement time occasions for a measurement instance)
· Measurement Characteristics request
· Los/Nlos indicator
· Additional path
· …


· Note: details for measurement request content is up to RAN2.
Conclusion
In this contribution, we discuss remaining issues on positioning enhancements with the following proposals.
Proposal 1: 
· For SL Rx-Tx time difference, support LMF/UE can request the measuring UE to optionally report the associated SL-PRS transmission timestamp.
Proposal 2: 
· Confirm the following Working assumption.
	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


· No need to limit that the different SL PRS receptions correspond to the same or different SL PRS resources.
Proposal 3: 
· Regarding the association information report between ARP ID and SL PRS resource(s), support the association information {ARP ID, time stamp}.
· Support one shot and periodic reporting for association information report between ARP ID and SL PRS resource(s).
· Details for association information report between ARP ID and SL PRS resource(s) is up to RAN2.
Proposal 4: 
· 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 (e.g., GNSS or UE), the DFN information (e.g., offset DFN) can be optionally included.
Proposal 5: 
· For SL Positioning measurement request content, support the following:
	The measurement request may include
· Required accuracy 
· Report Characteristics
· On demand (or one shot)
· Response time
· Periodic report
· Report Periodicity
· Report Amount
· AoA search window information (or AoA assistant information)
· Measurement Quantities
· Measurement Type
· Rx-Tx timing difference
· [Tx time stamp request]
· ‘same SL PRS transmission with different SL PRS receptions’ enabling 
· RSTD
· RTOA
·   in SL-RTOA, which is the nominal beginning time of SFN 0 or DFN 0
· AoA
· RSRP
· RSRPP
· Timing reporting Granularity Facor
· Measurement Time Occasion (the number of SL PRS measurement time occasions for a measurement instance)
· Measurement Characteristics request
· Los/Nlos indicator
· Additional path
· …


· Note: details for measurement request content is up to RAN2.
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