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Introduction
The RAN WG approved work item on Expanded and Improved NR Positioning [1], that includes the following objective:
	· 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].


At the RAN1#114bis meeting, the following agreements and working assumptions were made regarding measurements and reporting for sidelink positioning [2]:
Agreement
Confirm the following working assumption with update:
	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
· Note: The indicated Rx-Tx time difference measurement is based on actual Tx time.


Agreement
For SL RSTD measurement, reference UE information is the information needed to identify the reference UE
· Up to RAN2 to determine details
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)}.
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
Agreement
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}.
Agreement
The TP in section 8.3 of R1-2310344 is endorsed for TS38.215 clause 5.1.37.
	Reason for Change
	The definition of SL PRS-RSRPP includes the case where receiver diversity is used, which is believed to be non-usable for RSRPP measurement. 

	Summary of Change
	Delete the part where the RSRPP measurement including receiver diversity.

	Consequences if not approved
	Definition of SL PRS-RSRPP includes a non-usable case.

	TPs
	--------------------------- Start of Text Proposal for TS 38.215 ----------------
< Unchanged parts are omitted >
5.1.37	Sidelink PRS reference signal received path power (SL PRS-RSRPP)

	Definition
	Sidelink PRS reference signal received path power (SL PRS-RSRPP) 	is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry SL PRS configured for the measurement, where SL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.

For frequency range 1, the reference point for the SL PRS-RSRPP shall be the antenna connector of the UE. For frequency range 2, SL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. 

	Applicable for
	RRC_CONNECTED,
RRC_IDLE


< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal --------------------


In this contribution, we present our views on measurements and reporting for sidelink positioning. Our view on resource allocation for SL positioning are described in our companion contribution [3], respectively.
Measurement reports
0. Support of SL TEGs
In our understanding the hardware of a SL device might be distinct from the hardware that is used for Uu communication even if a UE has both capabilities. In our understanding this means that the uncalibrated error associated with a Timing Error Group (TEG) can be different compared to the one defined for Uu positioning. It is even possible that one device has substantially different error values associated with both interfaces. Thus, we think a SL TEG should be defined for each timing-based SL positioning measure considering the targets of high accuracy SL positioning. 

Proposal 1: 
· A SL TEG for UE SL Rx – Tx time measures is defined. The definition is based on the TEG definition for Uu positioning.

For UL like SL-TDOA the same argument about the TEG as for RTT can be made. Therefore, we propose to define a TEG for SL RTOA. 

Proposal 2: 
· A SL TEG for SL RTOA is defined. The definition is based on the TEG definition for Uu positioning.

For DL like SL-TDOA the same argument about the TEG as for RTT and UL like SL-TDOA can be made. Therefore, we propose to define a TEG for SL RTOA. 

Proposal 3: 
· A SL TEG for SL RSTD is defined. The definition is based on the TEG definition for Uu positioning.

0. Measurement report additional information in shared resource pool
In our understanding the current definition of the measurement report in a shared resource pool does not contain sufficient information to fully identify the used resource as the SL PRS bandwidth as well as the starting symbol is not contained in the report. This does prevent a full assessment of the estimation quality at the LMF/server UE that may not be aware of the configuration of the shared SL PRS resource pool including details on PSSCH DMRS configuration, etc. In addition, this information would also be needed to assess which SL PRS configuration and bandwidth to be used for further transmissions. 

Proposal 4: 
· For a shared resource pool, the measurement report also contains the SL PRS bandwidth and the SL PRS starting symbol information along with the SL PRS resource ID. 

0. Maximum number of additional paths for different SL Pos methods
A definition of the maximum number of additional paths is still missing. Based on the definition of the maximum number of additional measurements of TDOA and RTT for Rel-17 (information elements maxAddMeasTDOA-r17 and maxAddMeasRTT-17) we suggest defining the two IE maxAddMeasSLRSTD and maxAddMeasSLRXTX with a maximum value of 31. For the SL positioning methods SL-AoA and SL-RTOA we think it is reasonable to define a maximum of 8 additional paths as defined in TS 38.455 for maximum number of additional path measurements for extended additional path list (Subclause 9.2.74). 

Proposal 5: 
· Define the maximum number of additional measurement paths for SL-RSTD (maxAddMeasSLRSTD) and SL Rx – Tx (maxAddMeasSLRXTX) time difference to be equal to 31.
· Define the maximum number of additional measurement paths for SL-AoA (maxAddMeasSLAoA) and SL-RTOA (maxAddMeasSLRTOA) to be equal to 8.

0. Time stamp information
In our understanding the following FFS for the agreement below were not yet resolved:
	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 (already agreed): SL-PRS resource ID is included within the measurement report
FFS: symbol number


We do not think it is necessary to always included nr-PhysCellID, nr-ARFCN, or nr-CellGlobalID in the case of SFN and do not think it is necessary to include the sidelink synchronization identity for DFN. It is also not necessary to include the number of SL PRS symbols as this is already fully defined by the SL-PRS resource ID. 

Proposal 6: 
· The time stamp associated with each SL positioning measurement report in the case of SFN can contain neither of nr-PhysCellID, nr-ARFCN, or nr-CellGlobalID. 
· The time stamp associated with each SL positioning measurement report in the case of SFN does not contain the sidelink synchronization identity.
· The number of SL-PRS symbols is not explicitly signalled in the SL positioning measurement report. 

Conclusions
In this contribution, we have provided our views on sidelink positioning measures and reports. In summary, we have the following list of proposals:
Proposal 1: 
· A SL TEG for UE SL Rx – Tx time measures is defined. The definition is based on the TEG definition for Uu positioning.
Proposal 2: 
· A SL TEG for SL RTOA is defined. The definition is based on the TEG definition for Uu positioning.
Proposal 3: 
· A SL TEG for SL RSTD is defined. The definition is based on the TEG definition for Uu positioning.
Proposal 4: 
· For a shared resource pool, the measurement report also contains the SL PRS bandwidth and the SL PRS starting symbol information along with the SL PRS resource ID. 
Proposal 5: 
· Define the maximum number of additional measurement paths for SL-RSTD (maxAddMeasSLRSTD) and SL Rx – Tx (maxAddMeasSLRXTX) time difference to be equal to 31.
· Define the maximum number of additional measurement paths for SL-AoA (maxAddMeasSLAoA) and SL-RTOA (maxAddMeasSLRTOA) to be equal to 8.
Proposal 6: 
· The time stamp associated with each SL positioning measurement report in the case of SFN can contain neither of nr-PhysCellID, nr-ARFCN, or nr-CellGlobalID. 
· The time stamp associated with each SL positioning measurement report in the case of SFN does not contain the sidelink synchronization identity.
· The number of SL-PRS symbols is not explicitly signalled in the SL positioning measurement report. 
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