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In RAN#98-e the New WID on Expanded and Improved NR Positioning was approved [RP-223549]. The first objective of the WID is the support of positioning for sidelink:
· “Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS is used as a starting point [RAN1].
· Specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum.
· NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified. 
· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
· Specify support of resource allocation for SL PRS:
· Including resource allocation Scheme 1 and Scheme 2, where Scheme 1 corresponds to a network-centric SL PRS resource allocation and Scheme 2 corresponds to UE autonomous SL PRS resource allocation [RAN1].
· For resource allocation mechanism for SL PRS in Scheme 2: 
· Study and specify support of sensing-based resource allocation, and/or a random resource selection [RAN1].
· Study and specify solutions for congestion control for SL PRS and/or inter-UE coordination for SL-PRS [RAN1].
· Support resource allocation for shared resource pool with Rel-16/17/18 sidelink communication and dedicated resource pool for SL PRS [RAN1].
· NOTE: For SL positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.
· Specify procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 
· Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].
· Specify reporting signalling and procedures to facilitate support of SL positioning in all coverage scenarios and for PC5-only and joint PC5-Uu scenarios [RAN2, RAN3]: 
· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)).
· Specify the protocol and procedures for SL positioning between UEs and LMF. 
· Specify signalling to NG-RAN for sidelink positioning and ranging service authorizations as needed. [RAN3, RAN2] 
· Specify corresponding new core requirements, as well as identifying and specify the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].”
In this contribution, we focus on potential solutions for SL positioning measurements and reporting. 

Agreements RAN1 #113

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


Discussion 
In RAN1#112 it was agreed for SL-PRS based Rx-Tx measurement for double sided RTT, to consider sidelink PRS transmission without order restriction between multiple rounds of PRS transmission of involved UEs. An example of such exchange is provided in Figure 1:
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Figure 1
A SL-PRS transmission may be repeated in consecutive symbols of the same slot. Because the Rx-Tx time difference is based on the time of first path received, the Rx-Tx time difference should be based on the first path of the last received SL-PRS symbol of a sequence of consecutive SL-PRS symbols received from the same source, to provide the most recent measurement.  Similarly, for the transmit timing it should be considered the time of the first transmit SL-PRS symbol of a sequence of consecutive SL-PRS symbols.
Proposal 1: For Rx-Tx time difference consider the first path of the last SL-PRS received symbol of multiple consecutively received SL-PRS symbols from same source, and the first SL-PRS transmit symbol of multiple consecutively transmitted SL-PRS symbols to the same destination. 
In other words, the most recent information should be used in the calculation of Rx-Tx time difference. 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 the Rel-16/17 definition for gNB Rx-Tx time difference/UE time difference in Uu. When to use one or the other af the agreed alternatives was not yet decided.
In the RAN1 previous meetings it was noticed by several companies that the two agreed solutions for reporting time difference are basically providing the same values, provided that no change in synchronization source occurs between the time of receiving SL-PRS and the time of transmitting of SL-PRS during RTT protocol. When such an (unlikely) event occurs would be useful if it is overcome. One way to compensate for the change in the synchronization source is to report Rx-Tx time difference based on the actual time (Alt 1).  Another option is to use the legacy approach defined by Alt2 (definition from Rel 16/17) together with information regarding synchronization change.
Proposal 2: For Rx-Tx reporting consider the following options of selecting between Alt 1 and Alt 2.
Option 1: Use Alt 1 (actual SL-PRS transmission time) for Rx-Tx time difference measurement only when a change in the synchronization source occurs between SL-PRS RX time and SL-PRS Tx time, otherwise use Alt 2 (legacy definition Rel 16/17).
Option 2:  Leave for the implementation selection between Alt 1 and Alt2, when Alt 2 is used and a change in the synchronization source occurs provide additional information about the change in synchronization.
Given that both alternatives are supported an indication of which alternative is used should be added to the report.
The Tx time information is necessary to identify to which pair of Rx/Tx SL-PRS transmission the Rx-Tx time difference corresponds. It could be for instance identified by the slot ID where the Tx takes place.
Proposal 3: When Alt 1 is used (actual SL-PRS transmission time), the Tx time information consists of the slot ID of the SL-PRS transmission time.
Another FFS was related to whether additionally the network or LMF can request the UE to report the Tx time information. In our opinion such an option should be decided by the upper layers.  From L1 point of view, providing the Tx time information only when actual SL-PRS transmission time is used for Rx-Tx time difference measurement could be sufficient.  
Proposal 4: Whether the LMF should/may request the Tx time information should be addressed by the upper layers (other WGs).
RAN1 agreed that the individual ARP location information may be provided to LMF and possible to other UEs. We note that this information, if provided, is provided at the upper layers. The ARP location information should be relative to an arbitrary point of the UE, which may be decided by the manufacturer. Another possibility could be that the reference point for the location is one of the ARP (ARP 0), and all others location are relative to this ARP 0. Regardless of the reference point for the ARP location, the ARP coordinates should be in a standardized format such as (ARP ID, relative x, relative Y, relative Z) or (ARP ID, Distance (relative), Azimuth, Elevation). 
Proposal 5: Define the relative ARP coordinates format. 
The multi-RTT positioning information reported by UE for Uu link is defined in TS38.305, Clause 8.10. For resource allocation Scheme 1 when SL UE is in coverage of gNB, positioning is assumed under the control of LMF. Therefore, SL UE should be capable of providing the information as defined in TS38.305 such as the Rx-Tx time difference, time stamp of measurement, quality of measurement, PRS-RSRP PRS ID, ARFCN, PRS resource ID, PRS resource set ID for each measurement and PRS-RSRPP.
Part of the information reported to LMF is Quality for each measurement.
During RAN1 #112bis-e companies agreed that an anchor UE can provide location information to LMF or UE. It was left for further discussion whether an anchor node should provide additional quality information.  The quality of the anchor UE absolute location information is very important in the location accuracy determined at the target UE. Therefore, in the process of anchor selection this information should be considered.
Proposal 6:  Support anchor UEs to report their location accuracy.
During RAN1 #113 companies agreed that the location information of the target UE based on sidelink positioning measurements can be reported at least to LMF. One target UE may become an anchor UE for another UE once its location is determined. If the process repeats, the location errors may accumulate. Therefore, it would be useful a target UE to provide the quality of its location to LMF or another UE.
Proposal 7: Support target UEs to report their location accuracy.
During RAN1 #113 it was agreed that the exchange of synchronization information of anchor UEs between one UE and LMF or another UE is supported. In the process of location determination beside the anchor UE location accuracy and synchronization source other information may be useful for the anchor selection. For instance, their mobility or their SL-PRS signal strength may also play a role in anchor selection. High mobility anchors may be less reliable than low mobility or stationary anchors.
Proposal 8: An anchor UE may provide mobility information to LMF or another UE.

Conclusions
Proposal 1: For Rx-Tx time difference consider the first path of the last SL-PRS received symbol of multiple consecutively received SL-PRS symbols from same source, and the first SL-PRS transmit symbol of multiple consecutively transmitted SL-PRS symbols to the same destination. 
Proposal 2: For Rx-Tx reporting consider the following options of selecting between Alt 1 and Alt 2.
Option 1: Use Alt 1 (actual SL-PRS transmission time) for Rx-Tx time difference measurement only when a change in the synchronization source occurs between SL-PRS RX time and SL-PRS Tx time, otherwise use Alt 2 (legacy definition Rel 16/17).
Option 2:  Leave for the implementation selection between Alt 1 and Alt2, when Alt 2 is used and a change in the synchronization source occurs provide additional information about the change in synchronization.
Proposal 3: When Alt 1 is used (actual SL-PRS transmission time), the Tx time information consists of the slot ID of the SL-PRS transmission time.
Proposal 4: Whether the LMF should/may request the Tx time information should be addressed by the upper layers (other WGs).
Proposal 5: Define the relative ARP coordinates format. 
Proposal 6:  Support anchor UEs to report their location accuracy.
Proposal 7: Support target UEs to report their location accuracy.
Proposal 8: An anchor UE may provide mobility information to LMF or another UE.
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