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Introduction
In RAN4#107 meeting, there are discussions on the RRM impacts of SL positioning and outcomes are captured in the WF [1]. In this paper, we provide our views on the RRM requirements for SL positioning.
Discussion
[bookmark: _Hlk131435397]Measurement requirements
In RAN4#107 meeting, RAN4 agreed to start with defining measurement period requirements for SL-PRS based RSTD measurement and aims to define a common measurement period requirement for different SL positioning measurement types. The agreement for defining measurement period requirements are copied as below
	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: 
· [bookmark: OLE_LINK10][bookmark: OLE_LINK11]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
· [bookmark: _Hlk142322458]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. 



We would like to review the Rel-17 RSTD measurement period requirements for NR positioning. Rel-17 RSTD measurement period requirement specified in TS 38.133 are copied as below
	When physical layer receives last of NR-TDOA-ProvideAssistanceData message and NR-TDOA-RequestLocationInformation message from LMF via LPP [34], the UE shall be able to measure multiple (up to the UE capability specified in Clause 9.9.2.3) DL RSTD measurements, defined in TS 38.215 [4], during the measurement period  defined as:
	
Where ,
	 is the index of positioning frequency layer,
	 is total number of positioning frequency layers, and
	 is the periodicity of the PRS RSTD measurement in positioning frequency layer i 
 is the measurement period for PRS RSTD measurement in positioning frequency layer i as specified below:
 ,
where: 
	 is the UE Rx beam sweeping factor. In FR1,  = 1; 
and in FR2,  is equal to the value reported by the UE in lowerRxBeamSweepingThan8-FR2 if the UE supports the capability for the band containing positioning frequency layer i, and the LMF indicates lowerRxBeamSweepingThan8-FR2 in NR-TDOA-RequestLocationInformation.  is equal to 8, otherwise.
	 is the carrier-specific scaling factor for NR PRS-based positioning measurements in positioning frequency layer i as defined in clause 9.1.5.2.
	 is the scaling factor for measurement of same PRS resource with multiple Rx TEGs.
	=1 if UE is not requested by LMF to measure a PRS resource with multiple Rx TEGs via measureSameDL-PRS-ResourceWithDifferentRxTEGs-r17 [34] in NR-DL-TDOA-RequestLocationInformation;
	otherwise,
	=, if UE is not capable of receiving same DL PRS resource simultaneously from multiple Rx TEGs, and 
	= if UE is capable of receiving the same DL PRS resource simultaneously from multiple Rx TEGs.
	where
	 is the number of Rx TEGs with which UE is requested to measure a PRS resource indicated via measureSameDL-PRS-ResourceWithDifferentRxTEGs-r17 [34] in NR-DL-TDOA-RequestLocationInformation, and in case ‘n0’ is indicated,  is the maximum number of Rx TEGs with which UE can support to measure the same PRS resource as reported in NR-UE-TEG-Capability, and
	 is the number of Rx TEGs UE can measure simultaneously which is reported via measureSameDL-PRS-ResourceWithDifferentRxTEGsSimul. 
	 is a scaling factor for a positioning frequency layer to be measured within the associated measurement gap pattern, which is defined as  = Ntotal / Navailable for UE configured with concurrent measurement gap, and  = 1 for UE not configured with concurrent measurement gap.
-	For a window W of duration max(,  MGRP_max), where MGRP max is the maximum MGRP across all configured per-UE MG and per-FR MG within the same FR as the positioining frequency layer, and starting at the beginning of any associated gap occasions covering the PRS occasion: 
-	Ntotal is the total number of associated gap occasions covering PRS occasions within the window, including those overlapped with other MG occasions within the window, and
-	Navailable is the number of non-dropped associated gap occasions covering PRS occasions within the window W, after further accounting for MG collisions by applying the selected gap collision rule 
-	Requirements do not apply if Navailable =0.
	 is the maximum number of DL PRS resources in positioning frequency layer i configured in a slot. 
	 is the time duration of available PRS in the positioning frequency layer i to be measured during , and is calculated in the same way as PRS duration K defined in clause 5.1.6.5 of TS 38.214 [26]. For calculation of , only the PRS resources unmuted and fully or partially overlapped with MG are considered.
	 is the number of PRS RSTD measurement samples, where
-	= 1 if the UE supports supportedDL-PRS-ProcessingSamples [34], and the LMF requests the UE to perform positioning measurements with reduced number of samples, and meets the following conditions:
-	PRS bandwidth is within the active BWP and 
-	Magnitude of difference between the serving cell’s SS-RSRP and the neighbor cell’s PRS-RSRP is within [6] dB.
-	= [2] if the UE supports supportedDL-PRS-ProcessingSamples [34], and the LMF requests the UE to perform positioning measurements with reduced number of samples, and does not meet the following conditions:
-	PRS bandwidth is within the active BWP and
-	Magnitude of difference between the serving cell’s SS-RSRP and the neighbor cell’s PRS-RSRP is within [6] dB.
-	= 4 otherwise.
 is the measurement duration for the last PRS RSTD sample in positioning frequency layer i, including the 
sampling time and processing time. If all of the PRS resources to be measured are available in the same MG occasion during Tavailabe,  =  +MGL. Otherwise,  =  +  ,

	 is the periodicity of the PRS RSTD measurement in positioning frequency layer i defined as: 
 =  
Where, 
		corresponds to durationOfPRS-ProcessingSymbolsInEveryTms in TS 37.355 [34],
	, the least common multiple between  and .
 is the repetition periodicity of the measurement gap applicable for measurement in the PRS frequency layer i.	 is the periodicity of DL PRS resource with muting on positioning frequency layer i. 
If more than one PRS periodicities are configured in positioning frequency layer i, the least common multiple of PRS periodicities  among all DL PRS resource sets in the positioning frequency layer is used to derive , where, 
, is the PRS periodicity with muting per PRS resource, 
 is the periodicity of PRS resource sets given by the higher-layer parameter DL-PRS-Periodicity.
 is the scaling factor considering PRS resource muting. , where 
 is the muting repetition factor given by the higher-layer parameter DL-PRS-MutingBitRepetitionFactor, and  is the size of the bitmap .
-	Note: For the purpose of calculating TPRS,i, only the PRS resources fully or partially covered by the MG are considered. 
	 is UE capability combination per band where N is a duration of DL PRS symbols in ms corresponding to durationOfPRS-ProcessingSysmbols in TS 37.355 [34] processed every T ms corresponding to durationOfPRS-ProcessingSymbolsInEveryTms in TS 37.355 [34] for a given maximum bandwidth supported by UE corresponding to supportedBandwidthPRS in TS 37.355 [34].
	 is UE capability for number of DL PRS resources that it can process in a slot as indicated by maxNumOfDL-PRS-ResProcessedPerSlot specified in TS 37.355 [34].




Based on the previous agreements, the SL positioning measurement is performed within a single SL BWP and carrier and there is no need to use a measurement gap. Also, the number of Rx beams is equal to 1 in FR1 and RAN4 agreed to specify RRM requirements for SL positioning in FR1 only in RAN4#106 meeting. Thus, we have the following conditions to define the measurement period requirement
· No need to consider the total number of positioning frequency layers, which means L=1;
· The UE Rx beam sweeping factor NRx,Beam=1;
· The carrier-specific scaling factor for NR SL-PRS based positioning measurements equals to 1, that is, CSSF=1;
· No need to consider the scaling factor for a positioning frequency layer to be measured within the associated measurement gap pattern, which means Kp,PRS=1.
The SL-PRS RSTD measurement period can be rewrite as




For the scaling factor for Rx TEG kmultiTEG, it can be reused for SL-PRS RSTD measurement. Besides, the other factors such as Tlast, N, N’, , , are related to SL-PRS configuration and UE capability, which depends on RAN1 progress.
The illustration of the SL-PRS RSTD measurement is shown as below


Fig.  1 The illustration of SL-PRS RSTD measurement
Proposal 1: The measurement period requirement for RSTD in Rel-17 can be used as the baseline for SL-PRS RSTD at least based on the following conditions
· No need to consider the total number of positioning frequency layers, which means L=1;
· The UE Rx beam sweeping factor NRx,Beam=1;
· The carrier-specific scaling factor for NR SL-PRS based positioning measurements equals to 1, that is, CSSF=1;
· No need to consider the scaling factor for a positioning frequency layer to be measured within the associated measurement gap pattern, which means Kp,PRS=1.
Proposal 2: The scaling factor for Rx TEG defined for PRS measurement requirement can be reused for SL-PRS RSTD measurement.
Proposal 3: RAN4 to wait for RAN1 progress on SL-PRS configuration and UE processing capability.
RAN4 has agreed to discuss the number of samples for SL-PRS measurement period and for accuracy requirements. Number of samples for positioning measurements is FFS
· Option 1: 1
· Option 2: 2
· Option 3: 3
· Option 4: 4
From our perspective, both N_sample=1 and N_sample＞1 should be supported, but consider the evaluation of accuracy, N_sample=4 should be considered as the baseline. We suggest to use 4 samples SL-PRS like Rel-16/Rel-17 NR positioning as the baseline to define measurement period and accuracy requirements.
Proposal 4: 4 sample SL-PRS should be considered as the baseline to define measurement period and accuracy requirements.
In RAN4#106bis-e meeting, RAN4 agreed to define the impact of a synchronization source change on SL positioning measurement.
	Issue 1-4-3: Synchronization source change
Agreements:
· RAN4 to discuss the impact of a synchronization source change on an SL positioning measurement (e.g., on measurement performance, measurement procedure, UE behaviour, etc.).




SL UE may intend to change its synchronization reference source in some conditions, e.g, when UE is close to the edge of the cell. During the procedure of selection/reselection of new synchronization source, UE needs to first identify the new synchronization source and then decides whether to change its synchronization source based on the different priorities of gNB/eNB, GNSS and SyncRef UEs. The selection of a gNB/eNB is based on the cell selection procedure in NR Uu, while the selection of GNSS is based on the reliability of GNSS.
RAN4 has defined the requirements for selection/reselection of synchronization reference source in sidelink. SL UE has to drop some SL transmission/reception e.g. SLSS, SL data, for detecting new synchronization source. Fig. 2 illustrates an example of SL transmission dropping when SyncRef UE is asynchronous to the current synchronization source. 
[image: ]
Fig. 2 SL transmission dropping when detecting async SyncRef UE
If the synchronization detection occurs in the procedure of SL positioning measurement, UE may drop the SL-PRS transmission and reception that may impact the positioning measurement. Fig. 3. illustrates examples of SL-PRS dropping when SyncRef UE is asynchronous to the current synchronization source.
[image: ]
Fig.  3 SL transmission dropping when detecting async SyncRef UE
Besides, if the synchronization detection occurs in the procedure of SL positioning measurement and SyncRef UE is synchronous to the current synchronization source, there will be no dropping of SL-PRS.
Observation 1: If the synchronization detection occurs in the procedure of SL positioning measurement and SyncRef UE is synchronous to the current synchronization source, there will be no dropping of SL-PRS. 
Observation 2: If the synchronization detection occurs in the procedure of SL positioning measurement and SyncRef UE is asynchronous to the current synchronization source, UE may drop the SL-PRS transmission and reception.
In addition, when the detection is done and UE changes its synchronization source to the new synchronization source successfully while the SL positioning measurement is still on-going, the UE behaviour is not clear and need to be clarified. Therefore, it is necessary for RAN4 to investigate the impact of selection/reselection of synchronization reference source on SL positioning measurement, at least including the measurement procedure and UE behaviour. Consider the SLSS period TSLSS and SL-PRS period TSL-PRS, we give the following cases as
a. When the SL-PRS period TSL-PRS is less than or equal to 1SLSS period TSLSS, UE is allowed to drop SL-PRS
b. When the SL-PRS period TSL-PRS is greater than 1SLSS period TSLSS, UE is not allowed to drop SL-PRS
For case a, Fig. 4 and Fig. 5 shows the example of TSL-PRS= TSLSS, and TSL-PRS= 0.5*TSLSS, respectively.
[image: ]
Fig. 4. TSL-PRS= TSLSS, when UE is detecting new SyncRef UE 
[image: ]
Fig. 5. TSL-PRS= 0.5*TSLSS, when UE is detecting new SyncRef UE
For case b, Fig.6 shows the example of TSL-PRS= 2TSLSS.
[image: ]
Fig. 6. TSL-PRS= 2*TSLSS, when UE is detecting new SyncRef UE
For case a, at least one SL-PRS is contained in a measurement window which is used for detecting new sync source, that is, at least one SL-PRS will be dropped in this measurement window if dropping occurs, as shown in Fig. 5 and Fig. 6. However, for case b, it is possible to avoid dropping SL-PRS during the measurement window duration. The UE sending SL-PRS needs to stagger the measurement window for detecting SLSS and the occasion for sending SL-PRS in the time domain. That is, the UE performs SLSS detection in the measurement window without SL-PRS, as shown in Fig. 6.
In order to obtain a valid SL-PRS measurement result, the UE needs to extend the measurement duration time to measure additional SL-PRS sample when SL-PRS is dropped. The measurement period shall be related to the following two factors
a) The measurement time of Nsample SL-PRS samples required to obtain a valid measurement result;
b) The measurement time for the additional L SL-PRS samples that the UE is allowed to acquire. Among them, L needs to be less than or equal to Lmax, otherwise the UE will restart or cease the measurement;
For example, the SL-PRS RSTD measurement period can be rewrite as


Where L is the number of SL-PRS sample not available at the UE during TSL-PRS RSTD for SL-PRS RSTD measurement, where L≤Lmax.
Proposal 5: RAN4 to discuss the measurement period requirements impacted due to the synchronization reference source change with the following case:
· Case 1: Extend the measurement duration time until the SL measurement is complete;
· Case 2: Cease or restart the SL measurement procedure.
The UE behaviour after UE synchronizes to a new sync source successfully needs to be defined if the synchronization source changes during the SL-PRS measurement procedure. We suggest to define the UE behaviour as
For sync case:
· If the synchronization source change occurs during the SL-PRS measurement, the current measurement will continue.
For async case:
· If the synchronization source change occurs during the SL-PRS measurement, the current measurement will be dropped.
Proposal 6: RAN4 to define the UE behaviour after UE synchronizes to a new sync source if the synchronization source changes during the SL-PRS measurement procedure. E.g.
For sync case:
· If the synchronization source change occurs during the SL-PRS measurement, the current measurement will continue.
For async case:
· If the synchronization source change occurs during the SL-PRS measurement, the current measurement will be dropped.

Report mapping
RAN4 has agreed that to define report mapping for all the measurement types. For the report granularity, the existing report mapping are re-used as baseline for SL-PRS measurement, and further adaptions can be discussed case by case. 
	Agreements:
· Existing report mapping are re-used as baseline for SL PRS measurements. 
· Further adaptations can be discussed case by case. 



In Rel-16/Rel-17 NR positioning, the report mapping of timing-related measurement including DL RSTD measurement, UE Rx-Tx time difference measurement, UL RTOA measurement and gNB Rx-Tx time difference can be configured by parameter k in different tables. For DL PRS RSRP/RSRPP, UL SRS RSRP/RSRPP and AoA/ZoA, the fixed value 1dB and 0.1 degree is used as reporting resolution.
In the last RAN1 meeting, the definition of SL-PRS based Rx-Tx measurement is agreed as
	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





Since all the measurement definitions are stable in RAN1, RAN4 could start to discuss the report mapping rules for all of the SL positioning measurements. For supporting different SL positioning scenarios, the report granularity of SL-PRS RSTD, SL-PRS RTOA, SL-PRS Rx-Tx should be configurable, e.g.  where . For SL-PRS RSRP, SL-PRS RSRPP, SL-PRS AOA/ZOA, the fixed reporting granularity should be used. 
[bookmark: _Hlk142402221]Proposal 7: For SL-PRS RSTD, SL-PRS RTOA, SL-PRS Rx-Tx, the report mapping should be configurable, and the requirements including reporting range, max/min value of k, resolution step can be same as Rel-16/Rel-17 report mapping requirements in FR1.
Proposal 8: For SL-PRS RSRP, SL-PRS RSRP, SL-PRS AOA/ZOA, the report mapping should be fixed, and the requirements including reporting range, resolution step can be same as Rel-16/Rel-17 report mapping requirement. 
Conclusion
[bookmark: _Hlk23953093]In this contribution, we provided our views on the RRM requirements for sidelink positioning. Based on analysis following observations and proposals are present.
Observation 1: If the synchronization detection occurs in the procedure of SL positioning measurement and SyncRef UE is synchronous to the current synchronization source, there will be no dropping of SL-PRS. 
Observation 2: If the synchronization detection occurs in the procedure of SL positioning measurement and SyncRef UE is asynchronous to the current synchronization source, UE may drop the SL-PRS transmission and reception.
Proposal 1: The measurement period requirement for RSTD in Rel-17 can be used as the baseline for SL-PRS RSTD at least based on the following conditions
· No need to consider the total number of positioning frequency layers, which means L=1;
· The UE Rx beam sweeping factor NRx,Beam=1;
· The carrier-specific scaling factor for NR SL-PRS based positioning measurements equals to 1, that is, CSSF=1;
· No need to consider the scaling factor for a positioning frequency layer to be measured within the associated measurement gap pattern, which means Kp,PRS=1.
Proposal 2: The scaling factor for Rx TEG defined for PRS measurement requirement can be reused for SL-PRS RSTD measurement.
Proposal 3: RAN4 to wait for RAN1 progress on SL-PRS configuration and UE processing capability.
Proposal 4: 4 sample SL-PRS should be considered as the baseline to define measurement period and accuracy requirements.
Proposal 5: RAN4 to discuss the measurement period requirements impacted due to the synchronization reference source change with the following case:
· Case 1: Extend the measurement duration time until the SL measurement is complete;
· Case 2: Cease or restart the SL measurement procedure.
Proposal 6: RAN4 to define the UE behaviour after UE synchronizes to a new sync source if the synchronization source changes during the SL-PRS measurement procedure. E.g.
For sync case:
· If the synchronization source change occurs during the SL-PRS measurement, the current measurement will continue.
For async case:
· If the synchronization source change occurs during the SL-PRS measurement, the current measurement will be dropped.
Proposal 7: For SL-PRS RSTD, SL-PRS RTOA, SL-PRS Rx-Tx, the report mapping should be configurable, and the requirements including reporting range, max/min value of k, resolution step can be same as Rel-16/Rel-17 report mapping requirements in FR1.
Proposal 8: For SL-PRS RSRP, SL-PRS RSRP, SL-PRS AOA/ZOA, the report mapping should be fixed, and the requirements including reporting range, resolution step can be same as Rel-16/Rel-17 report mapping requirement.
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