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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#108bis, following agreements were made:
	Sub-topic 1-1 SL-PRS measurement period requirements  
Issue 1-1-1: Measurement period requirements for SL-PRS based RSTD: 
Agreements:
· The measurement period requirements for SL-PRS based RSTD is defined as: 

where 
· S = scaling factor * Nsample. Scaling factor is FFS. 
· , where  and  are the start of the s-th and (s+1)-th slot where UE needs to measure SL-PRS, satisfying   is > FFS.
·  is FFS.
· For Nsample, further discuss the two options:
· Option 1: Define requirement for the sample number of 1 and FFS for 4.
· Option 2: Define requirement for the sample numbers of 1 and 4.
Issue 1-1-2: Measurement period requirements for other SL-PRS based measurements: 
Agreements: 
· The measurement period requirement for SL-PRS based RSTD can be reused for other SL-PRS based measurement (i.e., SL-PRS based RTOA, RSRP and RSRPP). 
· For SL-PRS based AoA/ZoA, check and confirm whether the measurement period of SL-PRS based RSTD can be reused in the next meeting. 
· For definition #1 and [definition #2] for UE Rx-Tx time difference, reuse the measurement period of SL-PRS based RSTD. 
· Definition #1: use the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu. 
· Definition #2: the actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement. 
Issue 1-1-3: Requirements applicability regarding SL-DRX
Agreements: 
· FFS: The same SL-PRS based measurement period requirements apply for the case [with SL-DRX] and without SL DRX. 



	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Issue 1-1-4: Impact of other channels/signals
Agreements: 
· FFS: SL PRS measurement requirements apply provided that reception/transmission of the slots containing SL PRS is not dropped due to other SL procedures (e.g., Selection/Reselection of V2X Synchronization Reference Source). 
· FFS: If the reception/transmission of the slots containing SL PRS is dropped, the measurement period can be extended. 
· Option 1: RAN4 does not specify how exactly the measurement period is extended.
· Option 2: RAN4 will specify how exactly the measurement period is extended.
Issue 1-1-6: UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs
Agreements: 
· UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Rx side
· For SL Rx-Tx measurement, UE shall restart the measurement after change and the previous measurement smaples are dropped. The SL Rx-Tx measurement period requirement due to the change: 
· Apply the existing measurement period requirement, and starting point of the measurement period is after the change.
· Option A: Limit the number of restarting, FFS the exact number.
· Option B: FFS whether to limit the number of restarting.
· For SL RSRP and RSRPP measurements, UE shall continue the measurement after the change. 
· For SL RSTD and RTOA measurements, FFS UE shall continue the measurement after the change. 
Sub-topic 1-2 SL-PRS measurement reporting  
Issue 1-2-1: Report mapping
Agreements: 
· Reuse the existing report mapping for SL positioning:
· The report mapping for SL UE Rx-Tx is the same as for UE Rx-Tx.
· The report mapping for SL RSTD is the same as for RSTD.
· The report mapping for SL RTOA is the same as for UL-RTOA.
Sub-topic 1-4 Accuracy requirements
Issue 1-4-3: PRS configuration in simulation assumption
Agreements: 
· Update the number of RBs for SL PRS with SCS = 15 kHz in the simulation assumptions as shown below. 
	Parameter
	Value

	SCS, RB num
	SCS (kHz)
	RB num
	Sample rate (Tc) 

	
	15
	48
	128

	
	
	96
	64


· Add Es/Iot = (0, -3, -3) dB to the SL PRS simulation assumptions.  


And, in RAN4#108bis, following issues were left open [2]. 
	Sub-topic 1-1 SL-PRS measurement period requirements  
Issue 1-1-5: Impact of Uu link connection distortion
Way Forward: 
· Option 1: 
· SL PRS measurement requirements apply provided that reception of the slots containing SL PRS is not interrupted due to Uu operation.
· Option 2: 
· The SL UE can continue an SL positioning measurement or transmission also during RLF, RRC reestablishment, and handover, if the SL PRS resources are configured to be available also during these procedures;
· Otherwise, SL positioning measurements shall be dropped whenever the measuring or any of the transmitting SL UEs experience distortion on their Uu links during the SL positioning session.
Issue 1-1-7: Impact of network coverage change
Way Forward: 
· Option 1: 
· R18 SL positioning requirements apply for in-coverage only. 
· When an SL UE determines that its coverage status has changed from in-coverage to out-of-coverage or partial coverage, the UE shall drop the SL positioning measurements, without further reporting after the coverage status change. 
· Option 2: 
· RAN4 to define the requirements for in-coverage and out-of-coverage.
· Option 3: 
· No need to define requirements for sidelink positioning measurements when there is a change in network coverage. 
Issue 1-1-8: Impact of the type of resource pool
Way Forward: 
· Option 1: 
· SL-PRS measurement requirements apply for different resource pool types. 
· Option 2: 
· Measurement period may be different for different SL PRS resource pool types (dedicated or shared)
Sub-topic 1-3 Other RRM requirements  
Issue 1-3-1: Requirements for initiation/cease of SL PRS Tx
Way Forward: 
· Option 1: 
· Deprioritize defining requirements for initiation/cease of SL PRS transmission. 
· Option 2: 
· RAN4 will define requirements for initiation/cease of SL transmissions for positioning.
Sub-topic 1-4 Accuracy requirements
Issue 1-4-1: SINR side condition
Way Forward: 
· For SL RSTD, 
· Alt 1: (0 dB, -6 dB) 
· Alt 2: (0 dB, -3 dB) 
· Alt 3: (0 dB, 0 dB)
· For SL Rx-Tx, 
· Alt 1: (-3 dB) 
· Alt 2: (-6 dB) 
· Alt 3: (0 dB) 
· For SL PRS RSRP/RSRRPP, 
· Alt 1: (-3 dB) 
· Alt 2: (-6 dB) 
· Alt 3: (0 dB) 
· For SL RTOA, 
· [TBD]
Issue 1-4-2: PRS bandwidth for SL positioning requirements
Way Forward: 
· Proposal 1: 
· RAN4 SL positioning requirements are not applicable for CBWs larger than 40 MHz, unless they are supported by TS 38.101-1.
· Proposal 2: 
· The minimum SL PRS bandwidth in RAN4 requirements is 10 MHz.
· Further measurement BW restrictions can be imposed, depending on the number of samples.
· For 1 sample, the measurement BW is >=20 MHz. 
Issue 1-4-4: The accuracy requirements for SL-PRS based measurement
Way Forward: 
· Proposal 1: framework:
· take the framework of Rel16 PRS accuracy requirement in FR1 as the start point for the accuracy requirements of SL positioning in Rel18, e.g.
· Table 1: RSTD accuracy in FR1
	Accuracy, 
Tc
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor  (

	[TBD]
	≥[24]
	15
	≥4

	[TBD]
	≥[52]
	
	All

	[TBD]
	>[104]
	
	All

	[TBD]
	≥[48]
	30,60
	All


· Proposal 2: sample assumption:
· Define measurement accuracy requirements based on single SL PRS instance.
· Proposal 3: impact of the Tx definition:
· FFS the impact of Tx time definition on SL PRS Rx-Tx measurement accuracy requirements.
· Proposal 4: measurement type
· Proposal 4A: RAN4 to define the accuracy requirement for all the measurement types
· Proposal 4B: RAN4 to discuss for which measurement types to define accuracy requirements in the Perf part. 


Further details are available in the RAN4 #108bis topic summary [3]. 
[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 WF [2].
Measurement period requirements
Measurement period requirements for SL-PRS based RSTD
In RAN4 #108-bis, the following agreement has been made with respect to measurement period requirement for SL-PRS based RSTD:  
	Issue 1-1-1: Measurement period requirements for SL-PRS based RSTD: 
Agreements:
· The measurement period requirements for SL-PRS based RSTD is defined as: 

where 
· S = scaling factor * Nsample. Scaling factor is FFS. 
· , where  and  are the start of the s-th and (s+1)-th slot where UE needs to measure SL-PRS, satisfying   is > FFS.
·  is FFS.
· For Nsample, further discuss the two options:
· Option 1: Define requirement for the sample number of 1 and FFS for 4.
· Option 2: Define requirement for the sample numbers of 1 and 4.



The measurement period requirement is agreed to be defined considering the  , where , where  and  are the start of the s-th and (s+1)-th slot where UE needs to measure SL-PRS, since the measurement of SL PRS in a slot is associated with the successful decoding of the corresponding SCI at the target UE. However, the availability or successful decoding of SCI at the target UE is not always guaranteed to perform the RSTD measurement. 
	Issue 1-1-4: Impact of other channels/signals
Agreements: 
· FFS: SL PRS measurement requirements apply provided that reception/transmission of the slots containing SL PRS is not dropped due to other SL procedures (e.g., Selection/Reselection of V2X Synchronization Reference Source). 
· FFS: If the reception/transmission of the slots containing SL PRS is dropped, the measurement period can be extended. 
· Option 1: RAN4 does not specify how exactly the measurement period is extended.
· Option 2: RAN4 will specify how exactly the measurement period is extended.
Issue 1-1-8: Impact of the type of resource pool
Way Forward: 
· Option 1: 
· SL-PRS measurement requirements apply for different resource pool types. 
· Option 2: 
· Measurement period may be different for different SL PRS resource pool types (dedicated or shared)



Discussion is ongoing in RAN4 whether and how the measurement period requirement should apply for the scenario considering different resource pool types (dedicated and shared) and dropping of reception/transmission of the slots containing SL PRS due to other SL procedures (e.g., Selection/Reselection of V2X Synchronization Reference Source). In our view, the agreed measurement period requirement is sufficient to capture such scenario considering , where  and  are defined as the start of the s-th and (s+1)-th slot where UE is able to measure the SL PRS when SL PRS slots are available or not dropped due to other SL procedures.
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Proposal 1: RAN4 to define , where  and  are defined as the the start of the s-th and (s+1)-th slot where UE can measure the SL PRS.
Proposal 2: The agreed measurement period requirement  is valid for different resource pool and scenarios when SL PRS slots are dropped due to other SL procedures, considering , where  and  are defined as the start of the s-th and (s+1)-th slot where UE is able to measure the SL PRS when SL PRS slots are available in a resource pool or not dropped due to other SL procedures.
Teffect,s and Tlast
Considering the SL UE capability to be defined like UE processing capability in Uu as  where N is a duration of DL PRS symbols in ms, processed every T ms, the value of  can be considered greater than (N+T) and  to accommodate for the UE processing capability.
[image: A diagram of a graph

Description automatically generated]
[bookmark: _Hlk149597777]Proposal 3: Consider  > N + T and  to accommodate for the UE processing capability of {N, T}.
Scaling factor 
In the last meeting the definition of scaling factor is kept as FFS. In our view, this scaling factor should be defined in similar way to Uu scaling factor i.e. by considering duration of available SL PRS to be measured and the UE capability for number of SL PRS resource that it can process in a slot.
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Assuming there is no overlap of SL-PRS symbols and other intra-frequency RRM measurements for cell reselection, the scheduling factor CSSFSL is set to 1. In case overlapping with higher priority RRM measurements cannot be avoided, CSSFSL > 1, yielding an extended measurement period for SL PRS.
Proposal 4: The scaling factor can be defined as: scaling factor = CSSFSL * , where  is UE capability for number of SL PRS resources that it can process in a slot and  is UE capability where N is a duration of SL PRS symbols in ms and CSSFSL takes into account any overlapping with higher priority RRM measurements.
Number of measurement samples 
Considering the varied scenario of use case the SL UEs involved in SL positioning, it is desirable to define the measurement period requirement for both 1 and 4 samples. For example, in low latency scenario it is considerable to define the measurement requirement with Nsample = 1, however the accuracy of such positioning measurement is not always guaranteed in poor channel condition. Therefore, to accommodate the varied use case in SL positioning RAN4 should consider defining the measurement period requirement for the sample numbers of 1 and 4 both.
Proposal 5: RAN4 to define the measurement period requirement for the sample numbers of 1 and 4 both.
	Issue 1-1-2: Measurement period requirements for other SL-PRS based measurements: 
Agreements: 
· The measurement period requirement for SL-PRS based RSTD can be reused for other SL-PRS based measurement (i.e., SL-PRS based RTOA, RSRP and RSRPP). 
· For SL-PRS based AoA/ZoA, check and confirm whether the measurement period of SL-PRS based RSTD can be reused in the next meeting. 
· For definition #1 and [definition #2] for UE Rx-Tx time difference, reuse the measurement period of SL-PRS based RSTD. 
· Definition #1: use the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu. 
· Definition #2: the actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement. 



The measurement period requirement for Uu based AoA/ZoA AND concurrent measurement of different positioning method was not defined in R16/17. In our view, the measurement period of SL-PRS based RSTD should be reused when angle-based measurement is not performed concurrently with other SL PRS based measurements and the measurement period of SL-PRS based RSTD should not apply when AoA/ZoA based measurements are performed concurrently with other SL PRS based measurements.
Proposal 6: The measurement period of SL-PRS based RSTD should only be reused for AoA/ZoA when angle-based measurement is not performed concurrently with other positioning procedures.
For definition for UE Rx-Tx time difference, RAN4 to reuse the measurement period of SL-PRS based RSTD considering both definition #1 and definition #2 which is aligned with the RAN1 agreements.
Proposal 7: RAN4 to reuse the measurement period of SL-PRS based RSTD considering both definition #1 and definition #2 which is aligned with the RAN1 agreements.

DRX / no DRX configuration
RAN4 #108-bis discussed the following issue related to the support of non-SL DRX and SL-DRX measurement requirements with following agreements and few aspects left for further study.  
	Issue 1-1-3: Requirements applicability regarding SL-DRX
Agreements: 
· FFS: The same SL-PRS based measurement period requirements apply for the case [with SL-DRX] and without SL DRX.



SL positioning in RRC_CONNECTED state should start with non-SL DRX requirements, as SL DRX constraints do not have to be accounted for. Thereafter, in our view, SL positioning measurement requirements should be specified for selected SL-DRX configurations, which requires to consider SL-PRS measurements concurrently to active / inactive periods of the DRX operation. In our view, the decision of whether the same measurement period requirements apply for SL-DRX and without SL-DRX should be done after the SL-DRX configurations are finalized in RAN1 and RAN2.
Proposal 8: RAN4 to specify requirements for non-DRX and thereafter for SL-DRX based on RAN1 / RAN2 agreements.
Impact of other channels/signals
RAN4 #108-bis discussed following issues related to the impact of other channels/signals with following agreements and few aspects left for further study.  
	Issue 1-1-4: Impact of other channels/signals
Agreements: 
· FFS: SL PRS measurement requirements apply provided that reception/transmission of the slots containing SL PRS is not dropped due to other SL procedures (e.g., Selection/Reselection of V2X Synchronization Reference Source). 
· FFS: If the reception/transmission of the slots containing SL PRS is dropped, the measurement period can be extended. 
· Option 1: RAN4 does not specify how exactly the measurement period is extended.
· Option 2: RAN4 will specify how exactly the measurement period is extended.



The PRS measurement and positioning accuracy will be impacted if the SL PRS is dropped, hence, extending the measurement period is preferred. However, RAN4 need not specify how the measurement period is extended, hence option 1 is preferred.
Proposal 9: RAN4 to agree the measurement period can be extended if SL PRS is dropped but it is not specified how the measurement period is extended.
Impact of network coverage change
RAN4#108-bis discussed the following issue related to change of network coverage status.
	Issue 1-1-7: Impact of network coverage change

Way Forward: 
· Option 1: 
· R18 SL positioning requirements apply for in-coverage only. 
· When an SL UE determines that its coverage status has changed from in-coverage to out-of-coverage or partial coverage, the UE shall drop the SL positioning measurements, without further reporting after the coverage status change. 
· Option 2: 
· RAN4 to define the requirements for in-coverage and out-of-coverage.
· Option 3: 
· No need to define requirements for sidelink positioning measurements when there is a change in network coverage. 




	RAN2#123bis Agreements:
· The configuration of SL-PRS resource pool to the UE shall follow the same principle as SL communication, i.e. rely on NW/gNB for in coverage and pre-configuration for out of coverage case.

· The SL-PRS sequence ID can be provided to the TX UE by the LMF/Server UE (via SLPP signalling).  If the Tx UE does not receive a sequence ID via SLPP message from the server, the Tx UE is expected to select one by itself.  FFS exact SLPP signalling.

· For absolute sidelink positioning, the locations of the anchor UEs are provided to the entity that does the location calculation



RAN2#123bis agreements indicate that the SL positioning procedure should be supported for in-coverage scenario where target UE has direct connection with LMF and out-of-coverage scenario where target UE has direct connection with the Server UE. Further analysis is required to check if the same or different measurement period requirements are required for in-coverage and out-of-coverage scenarios. Therefore, option 2 is preferred where RAN4 should define the measurement period requirements for in-coverage and out-of-coverage scenarios.
Proposal 10: RAN4 should consider in-coverage and out-of-coverage scenarios to define the SL positioning measurement period requirements.
UE behavior and impact on requirements for synchronization reference source change
RAN4 #108-bis discussed the following issue related to synchronization reference source change.
	Issue 1-1-6: UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs
Agreements: 
· UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Rx side
· For SL Rx-Tx measurement, UE shall restart the measurement after change and the previous measurement samples are dropped. The SL Rx-Tx measurement period requirement due to the change: 
· Apply the existing measurement period requirement, and starting point of the measurement period is after the change.
· Option A: Limit the number of restarting, FFS the exact number.
· Option B: FFS whether to limit the number of restarting.
· For SL RSRP and RSRPP measurements, UE shall continue the measurement after the change. 
· For SL RSTD and RTOA measurements, FFS UE shall continue the measurement after the change. 



Due to dropping of SL-PRS transmission and reception during the detection of synchronization reference source change, 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, a potential baseline can be the legacy measurement period and accuracy requirements due to UE mobility for non-SL NR positioning (Rel-16/Rel-17). By considering the baseline, RAN4 could discuss how to accommodate for new timing-based measurement requirement for the synchronization reference source change on both Tx and Rx sides, respectively.
RAN1 also has agreed to mitigate the impact of the synchronization between anchor UEs by exchanging the synchronization source type, synchronization quality information, and RTD between anchor UEs. The scenario of synchronization source change can be deemed similar to the UE mobility scenarios in UE, i.e., the handover scenario in Uu. Hence, similar UE behavior can be considered to define the corresponding SL-PRS based measurement type in SL positioning. For RTOA measurement similar UE behavior can be considered as for RSTD.
	38.133, subclause 9.9 :
[image: ]



Proposal 11: For SL RX-TX based measurement more discussion is needed in RAN4 to decide whether to limit the number of restarting or not.
Proposal 12: For SL RSTD and SL RTOA based positioning methods, UE shall continue the measurement after the synchronization reference source change.
Impact of Uu link connection
RAN4#108-bis discussed the following issue related to Uu link connection impacts. There was no agreement, but the WF options were captured as shown below.
	Issue 1-1-5: Impact of Uu link connection distortion
Way Forward: 
· Option 1: 
· SL PRS measurement requirements apply provided that reception of the slots containing SL PRS is not interrupted due to Uu operation.
· Option 2: 
· The SL UE can continue an SL positioning measurement or transmission also during RLF, RRC reestablishment, and handover, if the SL PRS resources are configured to be available also during these procedures;
· Otherwise, SL positioning measurements shall be dropped whenever the measuring or any of the transmitting SL UEs experience distortion on their Uu links during the SL positioning session.




SL positioning measurement accuracy will be impacted if the handover or RRC re-establishment (where RLF is an event leading to handover / RRC re-establishment) is triggered during the SL positioning measurement period. Therefore, the SL positioning measurement requirements should be specified in case of measurement interruptions due to Uu operation (i.e., handover or RRC re-establishment). Hence, option 2 should be considered. 
Proposal 13: Option 2 in issue 1-1-5 (impact of Uu link connection distortion) is preferred. Measurement period requirements should consider the Uu impacts like handover or RRC re-establishment.
Impact of the type of resource pool
RAN4#108-bis discussed the following issue related to resource pool. There was no agreement, but the WF options were captured as shown below.
	Issue 1-1-8: Impact of the type of resource pool
Way Forward: 
· Option 1: 
· SL-PRS measurement requirements apply for different resource pool types. 
· Option 2: 
· Measurement period may be different for different SL PRS resource pool types (dedicated or shared)




This issue is already addressed under the section 2.1.1 of this document.

SL positioning measurement parameters
For the measurement period requirement without measurement gaps in SL positioning, the measurement period depends on (i) the duration of the PRS processing symbols in PRS processing window (PPW) and also (ii) PPW repetition periodicity (PPWRP) that is applicable for the measurements. The SL positioning measurement accuracy is also impacted by various factors such as UE mobility, coverage status, PRS quality, anchor UEs GDoP, etc. Hence, these factors should be considered in the (re-)configuration of SL positioning measurement period parameters such as the duration of PRS processing symbols and the repetition periodicity of PRS processing window to achieve the desired SL positioning measurement accuracy.
Proposal 14: RAN4 to discuss (re-)configuration of SL positioning measurement period parameters by considering the impact of key factors such as UE mobility, coverage state, PRS quality, anchor UEs GDoP, etc. to achieve desired SL positioning measurement accuracy.
Measurement Accuracy Requirements
SNR side condition for measurement accuracy
RAN4#108-bis discussed the following issue related to SINR side conditions. There was no agreement, but the WF options were captured as shown below:

	Issue 1-4-1: SINR side condition
Way Forward: 
· For SL RSTD, 
· Alt 1: (0 dB, -6 dB) 
· Alt 2: (0 dB, -3 dB) 
· Alt 3: (0 dB, 0 dB)
· For SL Rx-Tx, 
· Alt 1: (-3 dB) 
· Alt 2: (-6 dB) 
· Alt 3: (0 dB) 
· For SL PRS RSRP/RSRRPP, 
· Alt 1: (-3 dB) 
· Alt 2: (-6 dB) 
· Alt 3: (0 dB) 
· For SL RTOA, 
· [TBD]



The requirements for periodic and triggered PRS measurements in Clause 9.9 applies subject to the side conditions in Clause 10. In Rel-16/17, the Uu PRS measurements requirements are conditioned with the lowest side condition of -13dB i.e. (PRS Ês/Iot)i ≥ -13dB. RAN4 could discuss whether they are applicable for SL-PRS measurement scenarios. It is expected that, due to small distance between sidelink UE in SL positioning, the SNR is higher than -13dB assumed in NR positioning.

Observation 1: Uu PRS measurements requirements are conditioned with lowest side condition of -13dB, i.e., (PRS Ês/Iot)i ≥ -13dB, which needs to be relaxed for SL scenario.
Proposal 15: Support higher Es/Iot ratios, such as -6 dB, since the cell size in SL is smaller than that of non-SL.
It is noted our simulation results for SL positioning based on the agreed simulation assumptions are submitted in [4].
SL-PRS bandwidth
	Issue 1-4-2: PRS bandwidth for SL positioning requirements
Way Forward: 
· Proposal 1: 
· RAN4 SL positioning requirements are not applicable for CBWs larger than 40 MHz, unless they are supported by TS 38.101-1.
· Proposal 2: 
· The minimum SL PRS bandwidth in RAN4 requirements is 10 MHz.
· Further measurement BW restrictions can be imposed, depending on the number of samples.
· For 1 sample, the measurement BW is >=20 MHz. 



The maximum channel bandwidth for SL operation in licensed band is defined in Clause 5.3E of TS 38.101-1. Also, in RAN1 agreement, SL PRS is contained within single SL BWP and carrier.

	RAN1#112
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



From Clause 5.3E.1 of TS 38.101-1, the maximum operation channel bandwidth for SL device is limited to a single carrier of 40 MHz for both the transmission and reception path. Therefore, RAN4 should consider defining the RRM requirements up to its maximum bandwidth of 40 MHz.

Observation 2:  The maximum available bandwidth for SL device is limited to single carrier of 40 MHz for both the transmission and reception path.
Proposal 16: RAN4 to define RRM requirements for SL positioning up to 40 MHz. 
Proposal 17: RAN4 to define the minimum BW and the associated number of samples based on simulation results.
Configurations for SL-PRS based measurement accuracy requirements

	Issue 1-4-4: The accuracy requirements for SL-PRS based measurement
Way Forward: 
· Proposal 1: framework:
· take the framework of Rel16 PRS accuracy requirement in FR1 as the start point for the accuracy requirements of SL positioning in Rel18, e.g.
· Table 1: RSTD accuracy in FR1
	Accuracy, 
Tc
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor  (

	[TBD]
	≥[24]
	15
	≥4

	[TBD]
	≥[52]
	
	All

	[TBD]
	>[104]
	
	All

	[TBD]
	≥[48]
	30,60
	All


· Proposal 2: sample assumption:
· Define measurement accuracy requirements based on single SL PRS instance.
· Proposal 3: impact of the Tx definition:
· FFS the impact of Tx time definition on SL PRS Rx-Tx measurement accuracy requirements.
· Proposal 4: measurement type
· Proposal 4A: RAN4 to define the accuracy requirement for all the measurement types
· Proposal 4B: RAN4 to discuss for which measurement types to define accuracy requirements in the Perf part. 



Rel-16 PRS accuracy requirements should be used as the framework for defining the SL-PRS measurement accuracy requirements. The system performance is not reliable if we do not define UE’s performance requirements for all the measurement types, hence the accuracy requirements should be defined for all the measurement types. The Tx time definition for SL PRS Rx-Tx measurement can be done in different ways as per RAN1 agreements, hence the impact of Tx definition should also be further analyzed. Therefore, our view is that the proposal 1, proposal 3 and proposal 4A should be further analyzed. 
Proposal 18: RAN 4 should analyze proposal 1, proposal 3 and proposal 4A to define the accuracy requirements for SL-PRS based measurements.
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).
Proposal 19: RAN4 to study the measurement accuracy requirement for SL-PRS assuming anchor UE(s) being in coverage.
[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 define , where  and  are defined as the the start of the s-th and (s+1)-th slot where UE can measure the SL PRS.
Proposal 2: The agreed measurement period requirement  is valid for different resource pool and scenarios when SL PRS slots are dropped due to other SL procedures, considering , where  and  are defined as the start of the s-th and (s+1)-th slot where UE is able to measure the SL PRS when SL PRS slots are available in a resource pool or not dropped due to other SL procedures.
Proposal 3: Consider  > N + T and  to accommodate for the UE processing capability of {N, T}.
Proposal 4: The scaling factor can be defined as: scaling factor = CSSFSL * , where  is UE capability for number of SL PRS resources that it can process in a slot and  is UE capability where N is a duration of SL PRS symbols in ms and CSSFSL takes into account any overlapping with higher priority RRM measurements.
Proposal 5: RAN4 to define the measurement period requirement for the sample numbers of 1 and 4 both.
Proposal 6: The measurement period of SL-PRS based RSTD should only be reused for AoA/ZoA when angle-based measurement is not performed concurrently with other positioning procedures.
Proposal 7: RAN4 to reuse the measurement period of SL-PRS based RSTD considering both definition #1 and definition #2 which is aligned with the RAN1 agreements.
Proposal 8: RAN4 to specify requirements for non-DRX and thereafter for SL-DRX based on RAN1 / RAN2 agreements.
Proposal 9: RAN4 to agree the measurement period can be extended if SL PRS is dropped but it is not specified how the measurement period is extended.
Proposal 10: RAN4 should consider in-coverage and out-of-coverage scenarios to define the SL positioning measurement period requirements.
Proposal 11: For SL RX-TX based measurement more discussion is needed in RAN4 to decide whether to limit the number of restarting or not.
Proposal 12: For SL RSTD and SL RTOA based positioning methods, UE shall continue the measurement after the synchronization reference source change.
Proposal 13: Option 2 in issue 1-1-5 (impact of Uu link connection distortion) is preferred. Measurement period requirements should consider the Uu impacts like handover or RRC re-establishment.
Proposal 14: RAN4 to discuss (re-)configuration of SL positioning measurement period parameters by considering the impact of key factors such as UE mobility, coverage state, PRS quality, anchor UEs GDoP, etc. to achieve desired SL positioning measurement accuracy.
Observation 1: Uu PRS measurements requirements are conditioned with lowest side condition of -13dB, i.e., (PRS Ês/Iot)i ≥ -13dB, which needs to be relaxed for SL scenario.
Proposal 15: Support higher Es/Iot ratios, such as -6 dB, since the cell size in SL is smaller than that of non-SL.
Observation 2:  The maximum available bandwidth for SL device is limited to single carrier of 40 MHz for both the transmission and reception path.
Proposal 16: RAN4 to define RRM requirements for SL positioning up to 40 MHz. 
Proposal 17: RAN4 to define the minimum BW and the associated number of samples based on simulation results.
Proposal 18: RAN4 should analyze proposal 1, proposal 3 and proposal 4A to define the accuracy requirements for SL-PRS based measurements.
Proposal 19: RAN4 to study the measurement accuracy requirement for SL-PRS assuming anchor UE(s) being in coverage.
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If handover occurs while RSTD measurements are being performed, then the UE shall continue and complete the on-
going RSTD measurements. The RSTD measurement period can be longer. The UE shall mect the RSTD measurement
accuracy requirements in clause 10.1.23.




