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[bookmark: _Ref129681832][bookmark: _Hlk134024791]In RAN1#113 meeting, the WID on Expanded and Improved NR Positioning [1] was discussed. The following was agreed [2] on the topic of measurements and reporting for SL positioning:
	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

Agreement
For provision of assistance information for sidelink positioning, the ARP location information can be provided to LMF or UE.
· FFS: which UEs can receive the location information (note: which may be decided by other WGs)
· FFS: details on the location information, e.g., relative location information 
· Note: different ARPs have their own location information

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

Agreement
Support at least the following mechanism to mitigate the impact of synchronization errors between anchor UEs for SL-TDoA based measurement
· Exchange of synchronization information of anchor UEs between a UE and LMF or another UE. 
· FFS detailed synchronization information. E.g: synchronization source, relative time difference (RTD), synchronization quality information 
· FFS other mechanisms

Agreement
Location information of the target UE based on sidelink positioning measurements can be reported at least to LMF.
· FFS: on whether quality information of location is included, e.g., uncertainty etc
· Up to other WGs to determine whether location information of the target UE can be reported to another UE
· Up to RAN2 for signaling details
· FFS: whether and how to report per ARP location information.

Agreement
For definition of SL-PRS based RSRP measurement in frequency range 2
· SL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
· If receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.
For definition of SL-PRS based RSRPP measurement in frequency range 2
· SL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
· If receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.

Agreement
Support reporting parameters needed for converting LCS to GCS in a similar way as in TS 38.455. 
· The translation of the LCS to GCS uses the set of angles  (bearing angle),  (downtilt angle),   (slant angle), which can be reported together with the AoA (ϕ) and ZoA (θ) in LCS.

Agreement
For provision of assistance information for SL AoA measurement, expected SL-AoA value and uncertainty range can be provided to measuring UE.
· No specification impact on how to set the uncertainty range
· From RAN1 perspective, no performance requirements are expected to be defined for the uncertainty range in Rel-18

Agreement
A time stamp associated to each SL positioning measurement within the report includes at least the followings:
· 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

Agreement
When GNSS is used for synchronization reference, DFN Initialisation Time is defined based on Tref and OffsetDFN defined for sidelink communications (Subclause 5.8.12 in 38.331).

Agreement
For SL-PRS based RSTD measurement report, the reference UE information is included in measurement reporting.
· FFS: details of the reference UE information



In this paper, we present our views on measurements and reporting for SL positioning and proposals for moving forward.
SL-PRS based Rx-Tx measurement
For definition of SL-PRS based Rx-Tx measurement, it has been agreed in RAN1#113 that 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.
Multi-RTT has been introduced in Rel-16 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. Similar to the definitions of gNB Rx-Tx time difference/UE Rx-Tx time difference, it is natural to support SL Rx-Tx time difference. 
From the measurement definition perspective, each SL Rx-Tx measurement could be defined as actual reception time of SL-PRS and the actual transmission time of SL-PRS. Since the measurement is associated to both transmit SL-PRS and receive SL-PRS, UE needs to track the timing change between SL-PRS Rx and SL-PRS Tx when the actual SL-PRS transmission time is used. Therefore, the Tx time information (such as UE TX reference timing, reference source, subframe boundary, Tx time stamp, TAs, etc.) is needed to mitigate possible UE Tx timing errors when multiple transmissions are configured, especially for high UE mobility and potential changes of synchronization source.
Finally, it is proposed that the network or LMF can additionally request the UE to report the Tx time information to facilitate Rx-Tx time difference measurement.
Based on the above analysis, we propose the following:
Proposal 1: 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.
· The Tx time information includes at least one of UE TX reference timing, reference source, subframe boundary, Tx time stamp, TAs, etc.
· The network or LMF can additionally request the UE to report the Tx time information
· Note: the value of Rx -Tx measurement is within [-0.5 0.5] ms
Timestamp information
In Uu positioning, NR-TimeStamp defines the UE measurement associated time stamp where each time stamp mandatorily includes dl-PRS-ID, SFN and slot number within the SFN and optionally includes nr-PhysCellID, nr-ARFCN, nr-CellGlobalID.
NR-TimeStamp-r16 ::= SEQUENCE {
	dl-PRS-ID-r16				INTEGER (0..255),
	nr-PhysCellID-r16			NR-PhysCellID-r16			OPTIONAL,	-- Need ON
	nr-CellGlobalID-r16			NCGI-r15					OPTIONAL,	-- Need ON
	nr-ARFCN-r16				ARFCN-ValueNR-r15			OPTIONAL,	-- Need ON
	nr-SFN-r16					INTEGER (0..1023),
	nr-Slot-r16					CHOICE {
			scs15-r16				INTEGER (0..9),
			scs30-r16				INTEGER (0..19),
			scs60-r16				INTEGER (0..39),
			scs120-r16				INTEGER (0..79)
	},
	...
}
It has been agreed in RAN1#113 that a time stamp associated to each SL positioning measurement within the report includes at least SFN, slot number, and optionally including nr-PhysCellID, nr-ARFCN, nr-CellGlobalID. In 5G, 
· nr-CellGlobalID: NR Cell Global Identifier (NCGI) is used to identify NR cells globally and similar to ECGI (EUTRA Cell Global Identifier) in 4G LTE. The NCGI is constructed from the PLMN ID the cell belongs to and the NR Cell Identity (NCI) of the cell.
· nr-PhysCellID: Each 5G NR cell corresponds to a Physical Cell ID (PCI) and it is used to distinguish cells on the radio side.
· nr-ARFCN: RF reference frequencies are designated by an NR Absolute Radio Frequency Channel Number (nr-ARFCN) in the range [0…3279165] on the global frequency raster.
The reason why nr-PhysCellID, nr-ARFCN, nr-CellGlobalID can be included is to identify the serving cell. In our opinion, currently SFN and slot number/DFN are enough for SL time stamp. For a time stamp associated to each SL positioning measurement within the report, it is not clear that any of nr-PhysCellID, nr-ARFCN, nr-CellGlobalID should be always included. Therefore, it is proposed that nr-PhysCellID, nr-ARFCN, nr-CellGlobalID are still optionally included. 
Based on the above analysis, we propose the following:
Proposal 2: A time stamp associated to each SL positioning measurement within the report includes SFN, slot number, and optionally including nr-PhysCellID, nr-ARFCN, nr-CellGlobalID.
Conclusions
In this contribution, we present our views on measurements and reporting for SL positioning. Based on the discussions in the previous sections we propose the following: 
Proposal 1: 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.
· The Tx time information includes at least one of UE TX reference timing, reference source, subframe boundary, Tx time stamp, TAs, etc.
· The network or LMF can additionally request the UE to report the Tx time information
· Note: the value of Rx -Tx measurement is within [-0.5 0.5] ms
Proposal 2: A time stamp associated to each SL positioning measurement within the report includes SFN, slot number, and optionally including nr-PhysCellID, nr-ARFCN, nr-CellGlobalID.
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