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[bookmark: _Toc116995841]Introduction
In this contribution, we provide our views on the SL positioning RRM impacts for Rel-18. The updated WID [1] of Expanded and Improved NR Positioning from 3GPP TSG RAN Meeting #99 is presented below.
	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 
· 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].



Regarding the WF for SL positioning [3], in RAN4 Meeting #106, the following agreements were made:
	Sub-topic 2-1: Scenarios for SL positioning core requirements
Issue 2-1-1: Applicable frequency range (FR)
Agreements (on-line session):
· In Rel-18, RAN4 will discuss and define requirements for sidelink positioning in FR1 only.
Issue 2-1-2: Applicable coverage scenarios:
Agreements:
· RAN4 will prioritize requirements for SL positioning measurements performed by the UE only on the PC5.
· RAN4 to investigate whether the SL positioning measurement requirements will be defined in all or subset of the following coverage scenarios: in-coverage, out-of-coverage and partial coverage. 



Agreements achieved in RAN1 #112 related to SL positioning are listed in the Annex.
[bookmark: _Toc116995842]Discussion
In RAN Meeting #99, the agreed objective is to specify the solutions to support sidelink positioning (including ranging)  in NR systems. From RAN1 perspective, the design of sidelink PRS and its resource allocation mechanism in scheme1 i.e. network centric and scheme 2 i.e. UE autonomous needs to be specified. RAN1/2 also needs to specify the measurements to support SL-RTT, SL-AoA, SL-TDOA, etc. including signaling and associated UE behavior to support unicast, groupcast and broadcast SL PRS transmission in all coverage scenario. RAN3 is to work on signalling for NG-RAN to support sidelink positioning and ranging service authorizations. In this section we discuss scope of RAN4 work, i.e. impacts to RRM requirements due to introduction of SL positioning.
Applicable coverage scenarios
Considering when only 2 UEs are involved in positioning, the network coverage scenario is specified as in-coverage, partial coverage and out-of-coverage. In-coverage scenario refers to the case when both UEs are inside the network. Partial coverage means that one UE remains inside the network coverage but the other UE is outside the network coverage. Out-of-coverage scenario refers to the case where both UEs are outside the network coverage. A UE may transit between in-coverage, partial coverage and out-of-coverage scenarios.
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Fig 1: (a) In-coverage scenario (b) Partial coverage scenario (c) Out of coverage scenario 
In RAN1 #112, there is ongoing discussion on Phy design of SL-PRS and its measurement and reporting techniques to support SL positioning. RAN4 should wait for RAN1 agreements on these aspect before defining requirements. Also, as agreed in [1], RAN4 needs to study and specify the requirements in all coverage scenarios (out-of-coverage, partial coverage, and in-coverage) based on the signaling and procedures defined in the other RAN groups.
	Specify reporting signaling and procedures to facilitate support of SL positioning in all coverage scenarios and for PC5-only and 
· Specify the protocol and procedures for SL positioning between UEs and LMF.




RAN4 to study and define SL positioning requirements for all coverage scenarios based on the agreements in other RAN WG’s.
Impact due to synchronization source 
In NR sidelink, the UE could be synchronized to different sources based on the priority. The accuracy of timing based positioning method such as SL-TDOA, SL-RTT could be impacted if the beginning time of the SL subframe containing SL-PRS from an anchor UE is not synchronized with that of the target UE for SL-TDOA or among the Anchor UE(s) themselves for SL-RTT based positioning methods. 
In SL-TDOA based method, if different anchor UEs(s) are synchronized to different sync source, then the synchronization of the transmission time of SL PRS cannot be guaranteed which leads to uncertainty in positioning measurement. 
Observation 1: RAN1 may study and define the methods to mitigate the effect of anchor UE(s) synchronized to different sync sources.
SyncRef UE Tx timing error
In TS 38.133, based on the synchronization reference source sidelink UE is synchronized with, the transmit timing error requirement for sidelink transmission is defined and transmission timing error for sidelink is expected to be less than or equal to ±Te where the timing error limit value Te is defined in Table 12.2.5-1, 12.2.3.1 and 12.2.2.1 for the case when UE is synchronized with SyncRef UE, NR cell and GNSS respectively.
Table 12.2.5-1: Te Timing Error Limit with SyncRef UE as synchronization reference source [2]
	Frequency Range of sidelink
	SCS of sidelink signals (kHz)
	Te

	FR1
	15
	12*64*Tc

	
	30
	8*64*Tc

	
	60
	5*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6].



Table 12.2.3-1: Te Timing Error Limit with NR Cell as synchronization reference source [2]
	Frequency Range of sidelink
	SCS of SSB signals ( kHz)
	SCS of sidelink signals (kHz)
	Te

	FR1
	15
	15
	14*64*Tc

	
	
	30
	12*64*Tc

	
	
	60
	12*64*Tc

	
	30
	15
	10*64*Tc

	
	
	30
	10*64*Tc

	
	
	60
	9*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6].


Table 12.2.2-1: Te Timing Error Limit with GNSS as synchronization reference source [2]
	Frequency Range of sidelink
	Te_

	FR1
	12*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6].



For e.g. the SL-TDOA based positioning method, the transmit timing of SL-PRS from Anchor UE needs to comply with the limit defined above depending on the selected sync reference source. Considering the example when all the Anchor UE(s) involved in SL-TDOA based positioning method are synchronized to same synchronization source, i.e. SyncRef UE, the Anchor UE(s) are expected to meet the SL-PRS transmit timing error requirement of 12*64*Tc for 15 kHz SCS, which translates to the value of ≈ 0.3µs. Transmit timing error of 0.3µs between anchor UE(s) may lead to positioning uncertainty of ≈ 90 m.
Proposal 2: RAN4 to study if the transmit timing error limit defined meets the positioning accuracy requirement for sidelink positioning, or any further tuning is required.
Applicable SL positioning measurements for defining core requirements
	Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].



As per the defined objective in WID [1], sidelink positioning supports SL-AoA, SL-TDOA and SL-RTT type solutions. In this regard, there is ongoing discussion in RAN1 on the detailed procedure and signalling to support these methods. RAN4 should wait for RAN1 agreements before defining any core requirements.
Proposal 3: RAN4 to wait on RAN1 agreements regarding SL positioning measurement types before defining the UE RRM core and performance requirements for the agreed positioning method in RAN1. 
When to start RAN4 requirement work
For sidelink positioning, the physical layer structure, reference signal design, measurement types and resource allocation procedures for SL positioning need to be investigated and specified by RAN1. From RAN1 perspective, the potential specification impact for sidelink positioning includes the operation with PC5, new definition of SL PRS, SL positioning measurement types, etc. Also, the potential specification impact from RAN2 perspective includes a new protocol for SL positioning procedures between UEs and a separate ASN.1 module from LPP. While still a number of design choices have to be made in RAN1 and RAN2 and respective core requirements to be specified for the new SL feature, therefore, RAN4 should await further progress in RAN1 and RAN2.
Proposal 4: As RAN4 impact can only be identified once the sidelink positioning design in RAN1/RAN2 is more mature, RAN4 to await further RAN1/2 progress. 
Impact of coverage change
The coverage scenario of SL UE can change due to mobility, radio condition, etc. In order to locate the target UE, the SL positioning measurement should be performed with minimum interruption, which is subject to change in SL UE network coverage scenario. For example, during SL-RTT based measurement if one of the anchor UE moves from in-coverage scenario to out-of-coverage scenario during SL positioning measurement period it may lead to interruption and the target UE would need to reinitiate the positioning measurement.
Observation 2: Network coverage of SL UE can change during the SL positioning measurement period.
Observation 3: RAN1 may define SL UE behaviour to handle changing coverage scenario of SL UE(s). 
Proposal 5: RAN4 to study the impact of change of network coverage scenario of SL UE(s) on measurement requirement, measurement accuracy, etc.
Initiation/cease of SL transmissions for positioning
To support the measurement methods like report free SL-RTT based method where instead of reporting SL Rx-Tx measurement the transmission time is adjusted at the UE, such transmission cannot be always guaranteed at the SL UE due to resource unavailability. 
Observation 4: RAN1 may define the behavior and procedure for SL UE when transmission of SL-PRS is not guaranteed at the transmitting SL UE.
Proposal 6: RAN4to define the requirements for initiation/cease of SL transmissions for positioning once the UE behavior and procedure is defined in RAN1.
Impact on existing RRM requirements
SL-TDOA Positioning method
As indicated in the WID, SL-TDOA is expected to support DL-TDOA and UL-TDOA like operation and is defined as the beginning time of SL subframe #i containing SL-PRS received from a UE, relative to the RTOA Reference Time and further agreement on the reference timing source is under discussion which is critical in determining the positioning accuracy of the SL UE. 
However, positioning measurement accuracy requirement in SL-TDOA can be only guaranteed when the Anchor UE(s) are synchronized. There is ongoing discussion in RAN1 on how to mitigate the impact of synchronization error between Anchor UE(s) for TDOA based positioning method. 
There is also discussion on SL PRS based Rx-Rx measurement, in regard to the reporting of time difference of arrival of 2 SL-PRS transmitted at 2 different times from the same anchor, however actual benefit of it over TDOA is still unclear since the consistency of the time synch error over two different time slots may not be guaranteed between the transmitter and the receiver.

Proposal 7: RAN4 to wait for RAN1 agreements and later define the UE RRM requirements for SL-TDOA based positioning based on the RAN1 agreements. 
SL-RTT Positioning method
Regarding SL-RTT based positioning method, there is ongoing discussion in RAN1 on defining the SL-PRS based Rx-Tx measurement considering the aspect to minimize the impact of UE reference timing offset and mobility. In RAN1 it is agreed to support both single-sided and double-sided SL RTT for the positioning measurements. Though the single-sided RTT is well suited for low latency scenarios, it is bound to inaccuracy in positioning measurement when both Tx and Rx UE are synchronized to different sync sources. In TS 38.101-1, the maximum allowed clock error for two UEs when synchronized to same sync source is ±0.1 ppm, which cannot be guaranteed when both Tx and Rx are synchronized to different sync sources. This difference in clock synchronization can be mitigated with the help of double-sided RTT method, which further adds to the latency and the signaling overhead. 
There is ongoing discussion on report free SL-RTT, where SL-PRS based Rx-Tx measurement is not being reported but the SL-PRS transmission time being adjusted based on the measurement. However, transmission of SL-PRS from SL UE is subject to time-frequency resource availability and the transmission of SL-PRS based on the adjusted time at the SL UE cannot be always guaranteed. 
Proposal 8: RAN4 to wait for RAN1 agreements and later define the UE RRM requirements for SL-RTT based positioning based on the RAN1 agreements. 
SL-AoA positioning method
In regard to SL-AoA based positioning, there is ongoing discussion in RAN1 on the applicable scenario/service for AoA/ZoA relative to LCS without translation of the LCS to GCS. SL-AoA can be estimated at the SL UE based on estimation method such as MUSIC, ESPIRIT, etc, accuracy resolution of which will further depend on the SL UE antenna array configuration and location of the equipped antenna. SL-AoA based positioning method can be further complimented with other positioning methods to further improve the positioning accuracy.
Proposal 9: RAN4 to wait for RAN1 agreements and later define the UE RRM requirements for SL-AoA based positioning based on the RAN1 agreements. 
Specification structure
In Rel-17 version of TS 38.133, the positioning RRM core requirements are defined under sub-clause 9.9, UE RRM performance requirements are specified under sub-clause 10.1 and gNB performance requirements under clause 13.
However with the advent of the new work item of sidelink positioning, the current specification needs to accommodate for new RRM measurement and performance requirements for both gNB and SL-UE based on the agreed positioning methods such as SL-TDOA, SL-AoA and SL-RTT. In this regard we propose as follows:
Proposal 10: RAN4 to define the RRM core and performance requirements in sub clause 9.9X, 10.1X and 13.X for SL positioning RRM core requirements, RRM UE performance requirements and RRM gNB performance requirements, respectively. 
Terminology
In TS 38.133, the RRM core and performance requirements for V2X/SL are captured in clause 12 and subclause 10.4, respectively, which are defined under the uniform terminology of “V2X” (10.4 V2X measurements and 12 V2X Requirements). For SL positioning, RAN4 can use the same terminology of “V2X” e.g. “V2X positioning requirements” while defining the RRM core and performance requirements for Sidelink positioning in order to maintain uniformity in the spec and to avoid any confusion in the specification when referring Sidelink related requirements.
Proposal 11: RAN4 to define the RRM core and performance requirements for Sidelink positioning using terminology of “V2X” instead of “SL” in order to maintain uniformity in the spec while referring to V2X/SL requirements, as specified in current specification. 
[bookmark: _Toc116995848]Conclusion
In this paper, we provided our views on the SL positioning RRM impacts for Rel-18. 
The following observations and proposals are made:
Proposal 1: RAN4 to study and define SL positioning requirements for all coverage scenarios based on the agreements in other RAN WG’s.
Observation 1: RAN1 may study and define the methods to mitigate the effect of anchor UE(s) synchronized to different sync sources.
Proposal 2: RAN4 to study if the transmit timing error limit defined meets the positioning accuracy requirement for sidelink positioning, or any further tuning is required. 
Proposal 3: RAN4 to wait on RAN1 agreements regarding SL positioning measurement types before defining the UE RRM core and performance requirements for the agreed positioning method in RAN1. 
Proposal 4: As RAN4 impact can only be identified once the sidelink positioning design in RAN1/RAN2 is more mature, RAN4 to await further RAN1/2 progress. 
Observation 2: Network coverage of SL UE can change during the SL positioning measurement period.
Observation 3: RAN1 may define SL UE behaviour to handle changing coverage scenario of SL UE(s). 
Proposal 5: RAN4 to study the impact of change of network coverage scenario of SL UE(s) on measurement requirement, measurement accuracy, etc.
Observation 4: RAN1 may define the behavior and procedure for SL UE when transmission of SL-PRS is not guaranteed as the transmitting SL UE.
Proposal 6: RAN4 to define the requirements for initiation/cease of SL transmissions for positioning once the UE behavior and procedure is defined in RAN1.
Proposal 7: RAN4 to wait for RAN1 agreements and later define the UE RRM requirements for SL-TDOA based positioning based on the RAN1 agreements. 
Proposal 8: RAN4 to wait for RAN1 agreements and later define the UE RRM requirements for SL-RTT based positioning based on the RAN1 agreements.
Proposal 9: RAN4 to wait for RAN1 agreements and later define the UE RRM requirements for SL-AoA based positioning based on the RAN1 agreements.
Proposal 10: RAN4 to define the RRM core and performance requirements in sub clause 9.9X, 10.1X and 13.X for SL positioning RRM core requirements, RRM UE performance requirements and RRM gNB performance requirements, respectively.
Proposal 11: RAN4 to define the RRM core and performance requirements for Sidelink positioning using terminology of “V2X” instead of “SL” in order to maintain uniformity in the spec while referring to V2X/SL requirements, as specified in current specification. 
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Annex: RAN1 #112 Agreements on SL positioning
	9.5.1.1.1 [bookmark: _Toc125633964] SL positioning reference signal

Agreement
SL PRS sequence is generated based on Gold sequence:

where c(i) is a pseudo-random sequence as defined in Clause 5.2.1 of TS 38.211.


Agreement 
· For SL PRS sequence generation, the pseudo-random sequence c(i) initialization equation is defined as a function of at least: slot number, symbol number, and a parameter .
· The pseudo-random sequence c(i) initialization equation is based on initialization equation as for DL PRS

Agreement 
For SL PRS sequence generation, consider at least the following options to define the parameter , and select one option:
· Option 1:  is a higher layer configured parameter
· Option 2:  is based on 12 bits CRC of PSCCH associated with the SL PRS transmission
· Option 3: based on a combination of higher layer configured parameter from a configured ID list and 12 bits of CRC of PSCCH associated with the SL PRS transmission
· Option 5:  is based on 12bits LSB of destination ID
· Option 6:  is based on 8 bits of source ID + 4 zero bits
· Option 7:  is based on the CRC field of the 2nd SCI associated with SL PRS transmission, if there is a 2nd SCI defined.

Agreement 
Range of the parameter  is:  

Agreement
A SL PFL is not defined. SL positioning RS are defined directly with respect to and contained within a single SL BWP and carrier.

Agreement 
Support SCS values for SL PRS include:
· 15 kHz, 30 kHz, 60 kHz for FR1, and 60 kHz, 120 kHz for FR2
· Which SCS values are required, and which ones are optional follow Rel-16 UE capabilities.
Agreement 
For RE-offset sequence for SL PRS, the RE-offset sequences specified for DL PRS are considered as a starting point.
· FFS: Exact RE-offset sequences 

Agreement 
· Comb-based multiplexing of SL PRS from different UEs in a slot is supported at least for dedicated resource pools.
· FFS: Comb-based multiplexing of SL PRS from different UEs in a slot for shared resource pools.
· For comb-based multiplexing of SL PRS from different UEs, support at least the case wherein a single (M,N) value is possible . 
· FFS: Whether to support comb-based multiplexing of SL PRS from different UEs in a slot using multiple (M,N) values.
· FFS: additional restrictions (if any) due to e.g. the impact of synchronization and IBE interference between UEs
Agreement 
For SL PRS in shared or dedicated resource pools, 
· at least comb sizes (N) 2, 4 are supported.
· Comb size 6 is supported at least in dedicated resource pool
· FFS: comb size 6 in shared resource pool
· Comb size 1 is supported at least in shared resource pool
· FFS: comb size 1 in dedicated resource pool
· comb sizes (N) > 12 are not supported.
· FFS: support of comb sizes (N) of 8, 12.

Agreement 
For SL PRS in shared and dedicated resource pools, 
· SL PRS patterns with full staggering are supported.
· FFS: whether (M,N)=(6,6) is supported
· SL PRS patterns with partial staggering are supported at least for the following (M,N) pairs:
· (M, 2) with M = {1} 
· (M, 4) with M = {2} 
· FFS: constraints on maximum effective comb size
· FFS: support of partial staggering for other comb sizes
· FFS: Support of SL PRS patterns with M > N at least with full staggering.

Agreement 
TDM-based multiplexing of SL PRS from different UEs in a slot is supported at least for dedicated resource pools.
· FFS: TDM-based multiplexing of SL PRS from different UEs in a slot for shared resource pools.
· FFS: Details, including resource granularity and relationship to SCI/PSCCH associated with the SL PRS resources, additional AGC symbols.
· FFS: restrictions for the configuration of TDM-based multiplexing of SL PRS from different UEs in a slot, if any
· FFS: which resource allocation schemes are applicable
· FFS: whether or not this is a separate UE capability

Agreement
The OLPC framework defined for PSSCH/PSCCH is considered as a starting point for OLPC for SL PRS.


9.5.1.2 [bookmark: _Toc125633965]Measurements and reporting for SL positioning
Agreement
SL PRS reference signal received power (SL PRS-RSRP)
· is defined as the linear average over the power contributions (in W) of the resource elements that carry SL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth 
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRP shall be the antenna connector of the UE.
· For frequency range 1, 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.

Agreement
SL 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 signal 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.
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRPP shall be the antenna connector of the UE.
· For frequency range 1, 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
SL-PRS based RTOA TSL-RTOA is defined as the beginning time of SL subframe #i containing SL-PRS received from a UE, relative to the RTOA Reference Time. The SL RTOA reference time is defined as , where
· T0 is the nominal beginning time of SFN 0 or DFN0.
· FFS on how to select between SFN 0 or DFN 0 for determination of T0.
· FFS: the source for the reference timing
· tSL-PRS = (10nf + nsf) x 10-3, where nf and nsf are the SFN or DFN and the subframe number of the SL-PRS, respectively
· FFS on how to select between SFN or DFN

Agreement
Support both GCS and LCS for SL-PRS based Azimuth of arrival (AoA) and zenith of arrival (ZoA) measurement.
· FFS on the applicable scenario/service for AoA/ZoA relative to LCS without translation of the LCS to GCS
Agreement
For definition of SL-PRS based Rx-Tx measurement, downselect one of the following alternatives in RAN1# 112b to minimize the impact of UE reference timing offset and mobility
· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt2: SL-PRS transmission time based on the sidelink PRS receiving symbol is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.

Agreement
Study measurement report content for both the cases of sidelink positioning measurement reported to LMF and UE.

Agreement
For SL-PRS based Rx-Tx measurement for double sided RTT, consider sidelink PRS transmission without order restriction between multiple rounds of PRS transmission of involved UEs. 
· FFS on how to differentiate different PRS transmissions for sidelink PRS Rx-Tx measurement and report
· FFS on impact of Scheme 2 resource allocation when the different orders in double sided RTT is considered and whether and how to minimize number of different orders
· Aspects related to scheme 2 resource allocation are to be discussed in agenda 9.5.1.3
Agreement
Study the necessity and scenarios of including location information and quality information of the location of a UE in sidelink positioning measurement report, considering different measurements and different reporting targets (LMF and UE).

Agreement
Study the following candidates for identification information in sidelink positioning report, considering different measurements and different reporting targets (LMF and UE):
· SL-PRS resource ID/SL-PRS resource set ID if multiple resources/resource sets are configured to a UE
· FFS: whether SL-PRS resource set is supported
· Source ID and/or destination ID
· Other identification information not precluded

Agreement
LoS/NLoS indicator can be included in a sidelink positioning measurement report, considering different reporting targets (LMF and UE).
· LOS/NLOS indicator specified in Rel-17 positioning is reused as much as possible.
· No specification impact for how to set this indicator.
· From RAN1 perspective, no performance requirements are expected to be defined for setting indicator in Rel-18.

Agreement
Companies are encouraged to provide expected measurement report content in the following table to facilitate discussion in RAN1 #112bis-e.
Note: this does not imply a different measurement report content for reporting to LMF or to UE.
Table 6.2 Collection of measurement report content
	
	reporting to LMF
	reporting to UE

	SL-PRS based Rx-Tx measurement
	
	

	SL-PRS based RSTD measurement
	
	

	SL-PRS based RSRP measurement
	
	

	SL-PRS based RSRPP measurement
	
	

	SL-PRS based RTOA measurement
	
	

	SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
	
	

	etc
	
	




9.5.1.3 [bookmark: _Toc125633966]Resource allocation for SL positioning reference signal
Agreement
· A UE can be configured to perform either resource allocation Scheme 1 or Scheme 2, applicable to all resource pools (dedicated or shared resource pools).
· SL PRS unicast/groupcast/broadcast can occur in either a shared or a dedicated resource pool.

R1-2302045	Moderator Summary #2 on resource allocation for SL PRS	Moderator (Qualcomm)

Agreement
For a dedicated resource pool for positioning:
· The set of slots that belong to a resource pool is determined in the same way as for legacy SL communication pool (i.e. see section 8 of 38.214).
· FFS: additional slots that can be used for SL PRS is not precluded
· Study what the dedicated resource pools for positioning (pre-)configuration should include, and consider at least the following: The start PRB position, the number of contiguous PRBs, SL-PRS configuration, synchronization configuration, resource allocation scheme 2 related configuration, power control configuration, sub-channel size and sub-channel count, time-domain bitmap, reporting configuration

Agreement
For a dedicated resource pool for Positioning,
· With regards to which channels can be included in the resource pool in addition to SL-PRS, option 1 (No other channel can be included beyond SL-PRS) is NOT pursued further. 
· Continue discussion between Option 2 and 3, and whether any other channel could also be included (e.g. PSFCH).
Agreement
Regarding Scheme 1 SL-PRS resource allocation, do not further consider a transmitting UE to receive the SL-PRS resource allocation through higher layers from the LMF (i.e. Option 1 is not pursued further). 

Agreement
Sensing based or random selection in Scheme 2 is allowed by (pre-)configured per resource pool (similar to Rel-17 NR sidelink communication). 
· Working assumption: Sensing-based and random selection can be allowed in the same resource pool 
· FFS: whether any enhancements are needed for coexistence of random selection and sensing-based resource selection in a resource pool
· FFS: Details on the sensing-based resource selection and random selection, whether it will be similar to NR Rel-16 or NR Rel-17.

Agreement
With regards to random resource selection, reuse existing Rel-17 random selection mechanism from sidelink communications. 
· Study if any changes are needed

Agreement
In Scheme 2, with regards to the triggering of SL-PRS, support one or both of the following options: 
· Option 1: Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers.
· Note: this also includes higher layer triggering from another UE
· Option 2: Support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. 
· FFS: Whether lower-layer signaling is SCI or SL MAC-CE
Agreement
For SL-PRS transmission, at least support the following
· SL-PRS transmissions with periodic reservation: SL-PRS transmissions which are being reserved with a similar mechanism as the SL periodic resource reservation for another TB in legacy SL communication 
· FFS: whether/what changes are needed
· SL-PRS transmissions without periodic reservation: SL-PRS transmissions in which the SL-PRS is transmitted at least once without periodic reservation, with a similar mechanism as in legacy SL communication with SL resource without periodic reservation.
· FFS: Maximum number of reservations and transmissions after triggering

Agreement
For the scheme 2 sensing-based resource allocation, 
· Rel-16/17 resource (re)-selection procedure is reused for SL-PRS in the shared resource pool. 
· Study if/what changes are needed
· Rel-16[/17] resource (re)-selection procedure with periodic and without periodic reservations is the starting point for the design of SL-PRS in the dedicated resource pool. 
· Study what changes, if any, are needed at least with regards to the following: sensing window, resource selection window, reservation interval, Resource exclusion mechanism (e.g. definition of resource set for SL-PRS, how RSRP is measured, etc)
· From RAN1 perspective, priority value for SL PRS should be provided by higher layers from Tx UE perspective
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