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In this contribution, we provide our views on the sidelink (SL) positioning RRM impacts for Expanded and Improved NR Positioning [1]. Regarding the WF for SL positioning [2], in RAN4#107, following agreements were made:
	Sub-topic 1-1 Measurement period requirements
Issue 1-1-1: Measurement types to be defined for SL positioning measurement requirements: 
Agreements: 
· RAN4 to start with defining measurement period requirements for SL-PRS based RSTD measurement. 
Issue 1-1-2: The principle for defining the measurement period requirements: 
Agreements: 
· As a general principle, RAN4 aims to define a common measurement period requirement for different SL positioning measurement types. Adaptations to specific measurements will be discussed on a case-by-case basis. 
Issue 1-1-3: Parameters in the measurement period requirements: 
GTW Agreements
· The measurements period requirements equation is FFS
· Number of samples for positioning measurements is FFS
· Option 1: 1
· Option 2: 2
· Option 3: 3
· Option 4: 4
· The number of Rx beams is equal to 1 in FR1. 
Issue 1-1-4: Impact of SL-DRX
Agreements: 
· RAN4 to start with defining the measurement period requirements based on non-DRX. 
· FFS whether the defined requirements apply for non-DRX as well as SL DRX case. 
Issue 1-1-5: Impact of other channels/signals
Agreements: 
· RAN4 to discuss possible impacts of sharing/collision between SL PRS measurement and other SL measurements/signals on measurement period requirements based on RAN1 conclusions on this topic.
Issue 1-1-6: Impact of network coverage change
Agreements: 
· RAN4 to discuss the impact of a change in coverage status (e.g., going between in-coverage, out-of-coverage, partial coverage) on the measurement period requirements and UE behaviour for SL positioning. 



	Issue 1-1-7: Impact of Uu link connection
Agreements: 
· RAN4 to discuss the impact of Uu link mobility on SL positioning measurements, e.g., due to handover, RLF or RRC re-establishment in the Uu connection to gNB. 
Issue 1-1-8: initiation/cease of SL PRS tx
Agreements: 
· RAN4 to discuss whether and how to define the requirements for initiation/cease of SL PRS transmissions for positioning.
Sub-topic 1-2 Timing related requirements
Issue 1-2-1: Timing error limit requirements of SL UE for positioning (both anchor UE and target UE)
Agreements: 
· Discuss the SL positioning requirements based on existing sidelink Te requirements. 
· If any technical issues identified, the agreements can be revisited. 
Issue 1-2-2: Impact due to the Tx/Rx timing difference of multiple anchor Ues
Agreements: 
· SL timing related positioning measurement requirements are defined under the RAN4 assumption that there is no timing misalignment among multiple anchor UEs due to different synchronization reference sources.
Issue 1-2-3: The scenarios on synchronization reference resource change
Agreements: 
· FFS whether to differentiate the possible scenarios with the synchronization reference source change. 
· Scenario A: Impact on an SL measurement due to the synch change in the same SL UE performing the measurement:
· Receiving UE for unidirectional measurements
· Receiving and transmitting UE for bidirectional measurements
· Scenario B: Impact on an SL measurement due to the synch change in another SL UE (tx or ) involved in the same measurement:
· Transmitting UE for unidirectional or bidirectional measurements
· Scenario C: Impact on SL measurements at multiple SL UEs which are sharing the same common synchronization reference source, due to the change of the common synchronization source,
· Scenario D: Impact on an SL positioning result due to the change in another SL UE involved in the same positioning session but not necessarily the same SL measurement (multi-RTT scenario).
Issue 1-2-4: UE behavior and the impact on requirements when synchronization reference source change occurs
Way forward: 
· Proposal 1: 
· The measurement period requirements are not impacted due to synchronization reference source change. 
· Proposal 2: 
· At least SL PRS timing measurements are impacted by the synchronization reference source.
· Proposal 3: 
· When the synchronization reference source changes during the on-going SL measurement or right before the SL measurement:
· Alt 1: Delaying/postponing the start of the synch change until the SL measurement is complete
· Alt 2: Dropping or restarting the impacted SL measurement
· Proposal 4: 
· RAN4 to discuss the impact of transition (sync source change) after requirements for non-transition case are stable.
Sub-topic 1-3 Others 
Issue 1-3-2: Report mapping
Way forward: 
· Option 1: 
· For SL-PRS RSRP, SL-PRS RSRPP, SL-PRS AOA/ZOA, SL-PRS RSTD, SL-PRS RTOA, the report mapping requirements including reporting range, resolution step can be same as Rel-16/Rel-17 report mapping requirement. 
· Option 2: 
· The measurement ranges for SL positioning measurements (except for SL-PRS AOA/ZOA) can be different compared to those specified for Uu positioning measurements. RAN4 to discuss the relevant range for each SL positioning measurement.
· Option 3:
· Reuse the UL AoA measurement report mapping in 38.133 for SL AoA measurements. 
Issue 1-3-3: Simulation assumption
Agreements:
· SL PRS pattern: 
· Case 1: Fully staggered SL PRS patterns
· Case 2: Partially staggered SL PRS patterns
· Channel model for RSTD, Rx-Tx and RSRP: 
· AWGN
· TDL-A (30 ns delay spread, 5Hz Doppler spread)
· TDL-B (100ns delay spread, 200Hz Doppler spread)
· Antenna: 
· 1T/2R
· SL PRS BW: 
· 10 MHz, 20 MHz, 40 MHz
· SCS: 
· 15kHz, 30kHz, 60kHz
· CBW: 
· equal to the SL PRS BW
· Sampling rate: 
· Reuse the assumption for NR PRS based measurements
· Other details can be found in R4-2310077 and its revision. 


Regarding the WF for SL positioning [3] from RAN4 Meeting #106bis-e, the following issues still are open:
	Sub-topic 1-2 Core requirements 
Issue 1-2-1: Whether to define measurement period requirements for the following measurement types: 
Agreements:
· The measurement period requirements (formula) are agnostic to the comb configuration. 
· Define measurement period requirements for the following measurement types
· SL-PRS RSRP
· SL-PRS RSRPP
· SL-PRS RSTD
· SL-PRS Rx-Tx
· FFS for SL-PRS RTOA, SL-PRS AOA/ZOA
Sub-topic 1-3 Performance requirements 
Issue 1-3-1: Whether to define accuracy requirements for the following measurement types
< Way forward >
· FFS whether to define measurement accuracy requirements for the following measurement types: 
· SL-PRS RSRP
· SL-PRS RSRPP
· SL-PRS RSTD
· SL-PRS Rx-Tx
· SL-PRS RTOA, 
· SL-PRS AOA/ZOA
Issue 1-3-6: Reference time for SL PRS based RTOA measurement
< Way forward >
· Option 1: 
· RAN4 to discuss whether and how to define absolute accuracy requirements for SL RTOA measurements. 
· In particular, RAN4 would need to discuss how to account for timing uncertainty of acquiring the RTOA Reference Time (T0) in the requirements. 
Sub-topic 1-5 Others  
Issue 1-5-2: Impact of S-SSB
< Way forward >
· Option 1: 
· Considering that the resources for SL PRS are TDMed with that for S-SSB, the sharing mechanism such as CSSF or K defined in NR Uu-link cannot be reused for sidelink and a new sharing mechanism between SL PRS and S-SSB should be considered. 
Issue 1-5-3: Impact of UE mobility
< Way forward >
· Option 1: 
· Anchor UEs should be capable of simultaneous transmission SL-PRS.
· Target UE can be capable of simultaneous SL-PRS measurement with UE capability.
· Option 2: RAN4 to study the impact of change of network coverage scenario of SL UE(s) on measurement requirement, measurement accuracy, etc.


Agreements achieved in RAN1 #113 related to SL positioning are listed in the Annex.
[bookmark: _Toc116995842]Discussion
In this section we discuss open issues on RRM requirements due to introduction of SL positioning, as depicted above and as contained in WFs [2][3] from the last two meetings.
Measurement period requirements
Impact of other channels/signals
	Issue 1-1-5: Impact of other channels/signals
Agreements: 
· RAN4 to discuss possible impacts of sharing/collision between SL PRS measurement and other SL measurements/signals on measurement period requirements based on RAN1 conclusions on this topic.



	Agreements (RAN4#106bis-e):
Issue 1-1-3: Applicable number of carriers: 
Define UE requirements for SL PRS-based positioning measurements performed within a single SL BWP and carrier.




The collision issue may occur if UE performs measurements across multiple carriers and BWPs. RAN4 #106bis-e agreement for Issue 1-1-3 states that the UE requirements shall be defined for SL PRS-based positioning measurements performed within a single SL BWP and carrier. Hence, no impacts are foreseen due to collision with other sharing/ SL channels.
There are no measurement period impacts since the sharing/collision between SL PRS measurement and other SL measurements is not expected based on the current RAN1 and RAN4 agreements.
Impact of network coverage change
	Issue 1-1-6: Impact of network coverage change
Agreements: 
· RAN4 to discuss the impact of a change in coverage status (e.g., going between in-coverage, out-of-coverage, partial coverage) on the measurement period requirements and UE behaviour for SL positioning.



Following related RAN1 agreement was achieved.

	Agreements (RAN1#113): 
With regards to the Positioning methods supported using SL-PRS measurements 
· at least the following measurements should be introduced:
· 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




RAN2 agreements indicate that SL positioning is supported for all coverage scenarios (i.e., in-coverage, partial coverage, and out of coverage) and for PC5-only and joint PC5-Uu scenarios. Therefore, RAN4 should consider all three scenarios to analyze the impact of SL positioning measurement period. UE movement leading to coverage status change during the ongoing SL positioning measurement will have an impact on SL positioning measurement accuracy. For instance, the timing sync source may change, or there may be interruption due to anchor re-selection. Based on RAN1#113 agreement, the SL-PRS based measurement procedure for different SL positioning measurement methods has not been finalized yet. Thus, after the SL-PRS based measurement procedures are agreed in RAN1, RAN4 should define the measurement period requirements.
RAN4 to consider all coverage change scenarios to define the SL positioning measurement period requirements after the SL-PRS based measurement procedures are agreed in RAN1.
Impact of Uu link connection
	Issue 1-1-7: Impact of Uu link connection
Agreements: 
RAN4 to discuss the impact of Uu link mobility on SL positioning measurements, e.g., due to handover, RLF or RRC re-establishment in the Uu connection to gNB.


 
SL positioning measurement accuracy will be impacted if the mobility is triggered during the SL positioning measurement period. Therefore, RAN4 can define the SL positioning measurement period requirements for Uu link mobility such as handover. However, no agreement has been made in RAN2 about mobility requirements for SL positioning. Therefore, the requirements on RLF and RRC re-establishment can be defined later once any related SL positioning mobility procedures are determined in RAN2. 
RAN4 to define SL positioning measurement period requirements for Uu link mobility after the SL positioning mobility procedures are agreed in RAN2.
Initiation/cease of SL PRS transmission
	Issue 1-1-8: Initiation/cease of SL PRS transmission
Agreements: 
· RAN4 to discuss whether and how to define the requirements for initiation/cease of SL PRS transmissions for positioning.


 
Following related RAN1 agreements were achieved.

	Agreement (RAN1#112bis-e):
In Scheme 2, with regards to the triggering of SL-PRS,
· Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers
· Working assumption: Support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. 
· Up to UE-B’s own higher layers to transmit SL-PRS in response to the lower layer request from UE-A
· FFS: Lower layer signaling corresponds to SCI, MAC-CE, or SL-PRS




	Agreement (RAN1#113):
In Scheme 2, with regards to the triggering of SL-PRS, confirm the related WA for shared and dedicated resource pools.
· With regards to the lower-layer signalling, support SCI associated with SL-PRS transmission
· FFS: whether this is enabled by (pre)configuration
FFS: to support also SL-PRS



Initiation/cease of SL-PRS transmission is an important aspect to improve the performance of SL positioning. Based on RAN1#112bis-e and RAN1#113 agreements, lower layer and higher layer signaling are supported for the initiation of SL-PRS transmission for positioning while no agreement has been made about cease of SL-PRS transmission. Therefore, the requirements for the initiation/cease of SL transmissions should be defined based on the procedures and UE behaviors such as SCI/high layer triggering functionality defined in RAN1.
RAN4 to define the requirements for initiation/cease of SL transmissions for positioning based on SCI/higher layer triggering functionality defined in RAN1.
Timing related requirements
Scenarios on synchronization reference resource change
	Issue 1-2-3: The scenarios on synchronization reference resource change
Agreements: 
· FFS whether to differentiate the possible scenarios with the synchronization reference source change. 
· Scenario A: Impact on an SL measurement due to the synch change in the same SL UE performing the measurement:
· Receiving UE for unidirectional measurements
· Receiving and transmitting UE for bidirectional measurements
· Scenario B: Impact on an SL measurement due to the synch change in another SL UE (tx or ) involved in the same measurement:
· Transmitting UE for unidirectional or bidirectional measurements
· Scenario C: Impact on SL measurements at multiple SL UEs which are sharing the same common synchronization reference source, due to the change of the common synchronization source,
· Scenario D: Impact on an SL positioning result due to the change in another SL UE involved in the same positioning session but not necessarily the same SL measurement (multi-RTT scenario).



SL UEs acquire timing information by synchronizing with reference source such as GNSS, gNB/eNB, SyncRef UE, or its own internal clock. SL UE can (re)select the synchronization reference source based on the (pre)configured SL sync priority. The (re)selection of the synchronization reference source could be based on the PSBCH-RSRP measurements by searching the candidate SLSS. For each synchronization source, SL UE is expected to meet the SL-PRS transmission timing requirement.
During SLSS detection procedure, SL UE is allowed to drop the SL data transmission, SLSS transmission, and SL data reception per PSBCH monitoring occasion for the purpose of (re)selection of the SyncRef UE. Similarly, SLSS detection procedure may result in dropping of SL-PRS transmission from SL UE which corresponds to Scenario B, i.e., transmitting UE for unidirectional or bidirectional measurements. SLSS detection procedure may also result in dropping of SL-PRS reception to SL UE which corresponds to Scenario A, i.e., reception UE for unidirectional and bidirectional measurements and Scenario C, i.e., reception of SL-PRS to perform TDOA based positioning measurements.
Unlike Scenarios A-C, the definition of Scenario D is unclear. Therefore, it is required to clarify the multi-RTT scenario before discussing on its impact on RRM requirements. 
RAN4 to treat at least Scenarios A, B, and C as one since both transmitting and receiving SL UEs have a similar impact from the unavailability of SL-PRS. FFS on RRM impact of Scenario D.
UE behavior and impact on requirements for synchronization reference 	source change
	Issue 1-2-4: UE behavior and the impact on requirements when synchronization reference source change occurs
Way forward: 
· Proposal 1: The measurement period requirements are not impacted due to synchronization reference source change. 
· Proposal 2: At least SL PRS timing measurements are impacted by the synchronization reference source.
· Proposal 3: When the synchronization reference source changes during the on-going SL measurement or right before the SL measurement:
· Alt 1: Delaying/postponing the start of the synch change until the SL measurement is complete
· Alt 2: Dropping or restarting the impacted SL measurement
· Proposal 4: RAN4 to discuss the impact of transition (sync source change) after requirements for non-transition case are stable.



Due to dropping of SL-PRS transmission and reception during detection of synchronization reference source detection, SL-PRS is unavailable during the measurement period, thus degrading the positioning measurement accuracy. In that case, such an accuracy degradation can be still marginal for a single sample measurement. Therefore, by considering the legacy performance requirement as baseline for SL positioning, RAN4 could discuss a new timing-based measurement requirement.
Some companies have proposed addressing the issue by delaying/postponing the start of synchronization source change until the current measurement is complete. However, those solutions may require a new behavior of SL UE. Therefore, it is out of the scope of RAN4 to be discussed and should rather be discussed in RAN2. Also, dropping or restarting the impacted SL measurement may not solve the problem for the scenarios when SL UE is experiencing frequent synchronization reference source changes at the cell edge. This results in frequent dropping or restarting of SL measurements. 
Also, Proposal 4 is inappropriate since the transition scenarios should be handled independently from the UE behavior in the non-transition scenarios.
RAN4 to support Proposal 2 and discuss the impact on RRM requirement when synchronization reference source changes.
Others
Report mapping
	Issue 1-3-2: Report mapping
Way forward: 
· Option 1: For SL-PRS RSRP, SL-PRS RSRPP, SL-PRS AOA/ZOA, SL-PRS RSTD, SL-PRS RTOA, the report mapping requirements including reporting range, resolution step can be same as Rel-16/Rel-17 report mapping requirement. 
· Option 2: The measurement ranges for SL positioning measurements (except for SL-PRS AOA/ZOA) can be different compared to those specified for Uu positioning measurements. RAN4 to discuss the relevant range for each SL positioning measurement.
· Option 3:Reuse the UL AoA measurement report mapping in 38.133 for SL AoA measurements. 



RAN4 needs to define the report mapping for the different measurement types defined by RAN1 for SL positioning. The reporting granularity can generally follow that one for the existing Rel-16/17 PRS measurements, hence Rel-16/17 report mapping requirements can be reused as baseline. For SL-PRS RSRP, RSRPP, and AoA/ZoA, the reporting resolution is uniform across the reporting range and is defined with a fixed unit. Unlike those cases, for SL-PRS RTOA, Rx-Tx, and RSTD, the reporting resolution can be defined as T = Tc*2k where reporting resolution factor k is selected from a set. For additional adaptation, it can be studied how to define the requirements such as the range of SL positioning measurement types. 
RAN4 to reuse the report mapping resolution from Rel-16/17 as baseline and further discuss any possible adaptation such as the range for positioning measurement types.
Open issues from RAN4#106bis [4]
Measurement period requirements for SL positioning measurement types
	Sub-topic 1-2 Core requirements 
Issue 1-2-1: Whether to define measurement period requirements for the following measurement types: 
Agreements:
· The measurement period requirements (formula) are agnostic to the comb configuration. 
· Define measurement period requirements for the following measurement types
· SL-PRS RSRP
· SL-PRS RSRPP
· SL-PRS RSTD
· SL-PRS Rx-Tx
· FFS for SL-PRS RTOA, SL-PRS AOA/ZOA



In SL positioning the measurements are taken by SL UE for all measurement types, and hence the core requirements need to be well specified for SL-PRS RTOA, SL-PRS AOA/ZOA as well.
Observation 1: SL UE performs measurements for all positioning measurement types.
RAN4 to define measurement period requirements also for SL-PRS RTOA and SL-PRS AOA/ZOA.
Furthermore, measurement periods should be aligned for RTOA and SL-PRS-RSRP measurement types and hence should be defined in RAN4.
RAN4 to align measurements periods if the combination of SL-PRS RTOA and SL-PRS-RSRP measurements is configured.
Accuracy requirements for SL positioning measurement types
	Sub-topic 1-3 Performance requirements 
Issue 1-3-1: Whether to define accuracy requirements for the following measurement types
< Way forward >
· FFS whether to define measurement accuracy requirements for the following measurement types: 
· SL-PRS RSRP
· SL-PRS RSRPP
· SL-PRS RSTD
· SL-PRS Rx-Tx
· SL-PRS RTOA, 
· SL-PRS AOA/ZOA



System performance is not reliable if we do not define UE performance requirements. Hence, RAN4 should define the performance requirements for all measurement types.
RAN4 to define the accuracy requirement for all of the measurement types.
In our view, the performance requirements should be defined for the most relevant scenarios, i.e. where one or multiple anchor UEs are in coverage (e.g., a couple of anchor UEs are in coverage for SL-PRS RSTD).
RAN4 to study the measurement accuracy requirement for SL-PRS assuming anchor UE(s) being in coverage.
Reference time for SL PRS based RTOA measurement
	Issue 1-3-6: Reference time for SL PRS based RTOA measurement
< Way forward >
· Option 1: 
· RAN4 to discuss whether and how to define absolute accuracy requirements for SL RTOA measurements. 
· In particular, RAN4 would need to discuss how to account for timing uncertainty of acquiring the RTOA Reference Time (T0) in the requirements. 



Measurement accuracy performance of anchor UE should be specified for SL PRS based RTOA, as it should not be left to the UE implementation. Thus, RAN4 should discuss the conditions for the SL PRS based RTOA measurement accuracy requirements, i.e. whether to assume no (i.e. ideal case) or a pre-defined timing uncertainty for acquiring the RTOA reference time. 
RAN4 to study on how to define the conditions for measurement accuracy requirements for SL PRS based RTOA measurement, i.e. whether to assume no (i.e. ideal case) or a pre-defined fixed timing uncertainty for acquiring the RTOA reference time.
[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:
1. There are no measurement period impacts since the sharing/collision between SL PRS measurement and other SL measurements is not expected based on the current RAN1 and RAN4 agreements.
RAN4 to consider all coverage change scenarios to define the SL positioning measurement period requirements after the SL-PRS based measurement procedures are agreed in RAN1.
RAN4 to define SL positioning measurement period requirements for Uu link mobility after the SL positioning mobility procedures are agreed in RAN2.
RAN4 to define the requirements for initiation/cease of SL transmissions for positioning based on SCI/higher layer triggering functionality defined in RAN1.
RAN4 to treat at least Scenarios A, B, and C as one since both transmitting and receiving SL UEs have a similar impact from the unavailability of SL-PRS. FFS on RRM impact of Scenario D. 
RAN4 to support Proposal 2 and discuss the impact on RRM requirement when synchronization reference source changes.
RAN4 to reuse the report mapping resolution from Rel-16/17 as baseline and further discuss any possible adaptation such as the range for positioning measurement types.
SL UE performs measurements for all positioning measurement types.
RAN4 to define measurement period requirements also for SL-PRS RTOA and SL-PRS AOA/ZOA.
RAN4 to align measurements periods if the combination of SL-PRS RTOA and SL-PRS-RSRP measurements is configured.
RAN4 to define the accuracy requirement for all of the measurement types.
RAN4 to study the measurement accuracy requirement for SL-PRS assuming anchor UE(s) being in coverage.
RAN4 to study on how to define the conditions for measurement accuracy requirements for SL PRS based RTOA measurement, i.e. whether to assume no (i.e. ideal case) or a pre-defined fixed timing uncertainty for acquiring the RTOA reference time.
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Annex: RAN1 #113 Agreements on SL positioning
	Agreement
RAN1 provide the following reply to SA2 and cc to RAN2:
“From RAN1 perspective, it is feasible to specify relative velocity in Rel-18. RAN1 assumes that there is no RAN1 specification impact.”

Agreement
The draft LS in R1-2306140 is endorsed. Final LS in R1-2306208.


Agreement
In a dedicated resource pool, a SL PRS resource is immediately preceded by an AGC symbol unless RAN1 explicitly agrees that an AGC symbol is not included for specific cases (if any).

Agreement
· In a dedicated resource pool, a SL PRS resource is immediately followed by a gap symbol at least:
· if the gap symbol corresponds to the last SL symbol of a slot.
· Note: the gap can be used at least for Tx/Rx switching
· FFS: when TDM of multiple SL PRS resources within a slot is enabled in the dedicated resource pool
· FFS: Other cases.
· FFS: for SL PRS resource in a shared resource pool.

Agreement
For a dedicated resource pool, at least the case where SL PRS bandwidth is same as resource pool bandwidth is supported.

Agreement
For a shared resource pool, SL PRS bandwidth is same as the bandwidth indicated for PSSCH.


Agreement
For a shared resource pool
· A SL PRS resource refers to a time-frequency resource within a slot that is used for SL PRS transmission.
· Characteristics associated with a SL PRS resource in a slot of a shared resource pool include at least: 
· SL PRS resource ID, 
· SL PRS comb offset and associated SL PRS comb size (N), 
· SL PRS starting symbol and number of SL PRS symbols (M),
· SL PRS frequency domain allocation
· SL PRS freq domain allocation is not used to identify a unique SL PRS resource ID
· A SL PRS resource is identified by a combination of SL PRS resource ID and a SL PRS frequency domain allocation. This combination is unique within a slot of a shared resource pool.
NOTE 1: The above does not imply need for signalling/(pre-)configuration of all these parameters

Conclusion
For a dedicated or shared resource pool, at least the following characteristics are NOT included as part of characteristics of a SL PRS resource:
· Periodicity, number of instances/repetitions of SL PRS

Agreement
Comb-based multiplexing of SL PRS resources from different UEs in a slot is NOT supported for shared resource pools.

Conclusion
TDM-ed SL PRS resources within a slot from a single UE in a dedicated/shared resource pool is not supported in Rel-18.

Agreement
Multiple (M,N) pairs within a slot in a dedicated resource pool is supported  only when the different (M, N) pairs are always multiplexed via TDM to different sets of symbols in a slot. Only a single (M,N) value can be mapped within one TDM duration (i.e. one set of symbols).

Working assumption
· For SL PRS sequence generation, the parameter [image: ][image: ] is defined as below:
· [image: ][image: ] is provided by higher layers to a Tx UE 
· Details on higher layers, including consideration of Tx UE’s own higher layer, are up to RAN2
· The higher layer parameter is provided to an Rx UE via LPP/SLPP.
· FFS: If (pre-)configured for a resource pool and use of SL PRS for sensing is supported, [image: ][image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS
· Otherwise (i.e., if not provided by higher layers), [image: ][image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS

Agreement
For a shared resource pool, SL PRS transmit power is same as that for PSSCH.

Agreement
For SL PRS in a shared resource pool, the symbols of a SL-PRS resource within a slot are consecutive symbols.

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

R1-2306098	Summary #2 on Measurements and reporting for SL positioning	Moderator (vivo)

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

Agreement
For a dedicated resource pool for SL positioning, SL-PRS cannot be transmitted in a slot without associated PSCCH.

Agreement
PSSCH is not included in dedicated resource pool for SL positioning.

Agreement
With regards to the SCI signaling in a shared resource pool, 
· Support a new format for 2nd stage SCI.
· FFS how to indicate the new 2nd stage SCI format
· FFS: If a 2nd stage SCI indicates both SL-PRS and SL-SCH, the cast type, destination ID, source ID are shared.

Agreement
In shared resource pools,
· With regards to PSCCH and SL-PRS multiplexing, support Alt. B.1. from previous agreement (i.e., Only TDMing is supported)

Agreement
In a shared resource pool, SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot:
· With regards to PSSCH and SL-PRS multiplexing, only TDMing is supported for the already agreed comb sizes 1, 2, 4

Agreement
In a shared resource pool, SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot:
· The PSSCH is used for 2nd SCI and SL-SCH
· Note: the UE may not have data available for transmission. Up to RAN2 how to define the specification support for this case.

Agreement
For the shared resource pool, reuse the existing IUC signaling of both Scheme 1 and Scheme 2.
· SL-PRS transmissions are treated as any other legacy transmission for SL communication when considering IUC information exchanges. 

Conclusion
For Rel-18 sidelink positioning:
· For the dedicated resource pool, IUC signalling is not supported
· Do not support that a UE can reserve a SL-PRS resource for the transmission of another UE

Conclusion
Do not support ACK/NACK feedback for SL-PRS or lower-layer feedback-based retransmissions in Release 18.

Agreement
PSFCH is not included in dedicated resource pool for SL positioning.

Agreement
In the dedicated resource pool, 
· with regards to the SL-PRS time-domain resource allocation within the resource pool support a
· SL-PRS-resource-based allocation	
· SCI for SL-PRS should at least indicate the following values:
· Source ID
· Destination ID
· Resource reservation period
· SL-PRS Priority
· Cast type
· With regards to the SL-PRS configuration and/or SL-PRS time assignment information, select one alternative at RAN1#114:
· Alt. 3.1: support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot. 
· Note: In this case, there is no need of an explicit signaling of which SL PRS resource for the same slot
· Note: Same number of PSCCH resource(s) and SL-PRS resource(s) 
· Alt. 3.2: explicit signaling of SL PRS resource in the same slot
· Alt. 3.3: support a mapping relationship between a PSCCH resource and one or more associated SL-PRS resource(s) in the same slot and explicit signaling of SL PRS resource
· Only a one-to-one mapping is used between a PSCCH resource and an associated SL-PRS resource in the same slot if explicit signalling is not used
· Note: with a one-to-one mapping, some SL-PRS resources might not be mapped
· FFS: details, including (pre)configuration
· FFS: Whether and how to indicate SCI resource(s) or SL-PRS resource (s) for a future slot
· FFS: Additional information, e.g. SL-PRS request, Positioning Session ID, number of resource reservation periods


Agreement
In Scheme 2, with regards to the triggering of SL-PRS, confirm the related WA for shared and dedicated resource pools.
· With regards to the lower-layer signalling, support SCI associated with SL-PRS transmission
· FFS: whether this is enabled by (pre)configuration
· FFS: to support also SL-PRS


Agreement
For Scheme 2, in a dedicated resource pool, 
· Multiple L1 SL-PRS priority are allowed in a resource pool
· A SL PRS resource within the resource selection window is used as a candidate resource
· with regards the reservation interval of SL-PRS, it is provided by UE’s higher layers with values TBD. The set of values is (pre-)configured.
· Use the periodicities available for legacy SL communication and the ones defined for DL-PRS as a starting point.
· with regards to the resource (re)-selection procedure
· support re-evaluation & pre-emption for SL-PRS using the Rel-16 re-evaluation and pre-emption respectively as a starting point. 

Agreement
In dynamic grant type resource allocation in scheme 1,
· For shared resource pool, DCI format 3_0 is being used as a starting point, down-select between the two alternatives below:
· Alt. 1: Indication SL-PRS specific information is explicitly included in DCI
· FFS: Which SL-PRS specific information
· Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI
· FFS: Dedicated resource pool

Agreement
In Scheme 2, congestion control can restrict the range of parameters for SL PRS configuration per resource pool by CBR and priority. Consider further the following parameter(s): 
· Option 1: SL PRS transmission power
· Option 2: Periodicity of SL PRS
· Option 3: Number of occupied subchannels of SL-PRS (for shared resource pool)
· Option 4: Number of SL PRS resources in a slot
· Option 5: comb-size of a SL PRS resource in a slot
· Option 7: Number of OFDM symbols of a SL PRS resource in a slot
· Option 8: Number of SL PRS (re-)transmissions
· FFS: Other options are not precluded

Agreement
In a dedicated resource pool, with regards to the PSCCH, reuse the PSCCH channel structure of SL communications, at least with regards to the following aspects:
· The first PSCCH symbol is mapped to the 2nd symbol available for SL transmissions in a slot 
· Note: 1st symbol available for SL transmissions in a slot is for PSCCH AGC similar to legacy
· PSCCH DM-RS in the slot is being reused from legacy
· The number of PSCCH symbol(s) is (pre-)configured to (down-select at RAN1#114):  
· Alt. 1: 2 or 3 symbols (same as legacy)
· Alt. 3: 1, or 2 or 3 symbols
· The number of PRBs is (pre-)configured using the legacy values
· FFS: reconsider if 1-symbol PSCCH is supported
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