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1 Introduction
In last meeting, RAN4 has discussed the RRM requirements of the sidelink positioning with conclusions captured in [1]. RAN1#114 meeting has also further discussed the work item and the agreements were captured in [2]. In this paper, we further discuss the potential RRM requirements for sidelink positioning and give our proposals. 
2 Discussion
In last meeting, the measurement period requirements for SL-PRS based RSTD measurement were discussed but no consensus was reached. In this part, we further discuss the measurement period requirements and give our proposals. 
Based on the existing specification, the PRS RSTD measurement period requirements are defined as following: 
	TS 38.133 section 9.9.2.7
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:
, if any of the positioning frequency layers are in Case 1, or
, if all the positioning frequency layers are in Case 2,
Where,
	 is the index of positioning frequency layer, and
	 is total number of positioning frequency layers, and
	 is the periodicity of the PRS RSTD measurement in positioning frequency layer i, and
	 is the time from the start of the first PPW occasion for positioning frequency layer i to the start of measurement period .
	A positioning frequency layer is in Case 1 if UE reports ppw-durationOfPRS-Processing1-r17 for the band containing the positioning frequency layer, and a positioning frequency layer is in Case 2 if UE reports ppw-durationOfPRS-Processing2-r17 for the band containing the positioning frequency layer.	
	 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 supportedLowerRxBeamSweepingFactor-FR2 if the UE supports the capability for the band containing positioning frequency layer i, and the LMF indicates lowerRxBeamSweepingFactor-FR2 in NR-TDOA-RequestLocationInformation.  is equal to 8, otherwise.
	 is the scaling factor for measurement of same PRS resource with multiple Rx TEGs.
	……
 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 PPW are considered, if positioning frequency layer i is in Case 1, or 
	only the PRS resources unmuted and fully or partially overlapped with the first (PPWL-T2) ms of PPW are considered, if positioning frequency layer i is in Case 2, where PPWL is the PPW length and T2 corresponds to ppw-durationOfPRS-ProcessingSymbolsT2.
	 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.
	 is the measurement duration for the last PRS RSTD sample in positioning frequency layer i, including the sampling time and processing time.
	If positioning frequency layer i is in Case 1 and all of the PRS resources to be measured are available in the same PPW occasion during Tavailable, then  =  +PPWL, else
	if positioning frequency layer i is in Case 2 and all of the PRS resources to be measured are available in the same PPW occasion during Tavailable, then   = PPWL; 
	otherwise,  =  + .
	 is the periodicity of the PRS RSTD measurement in positioning frequency layer i defined as: 
 =  
Where, 
		corresponds to ppw-durationOfPRS-ProcessingSymbolsT in TS 37.355 [34] if positioning frequency layer i is in Case 1, or corresponds to the sum of ppw-durationOfPRS-ProcessingSymbolsT2 and ppw-durationOfPRS-ProcessingSymbolsN2 in TS 37.355 [34] if positioning frequency layer i is in Case 2,
	, the least common multiple between  and .
 is the repetition periodicity of the PRS processing window applicable for measurements in the positioning 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 , only the PRS resources that meet the conditions for PRS measurement outside measurement gaps as defined in clause 9.9.1.2 are considered.
	 is a duration of DL PRS symbols in ms corresponding to ppw-durationOfPRS-ProcessingSymbolsN in TS 37.355 [34] if positioning frequency layer i is in Case 1, or corresponding to ppw-durationOfPRS-ProcessingSymbolsN2 in TS 37.355 [34] if positioning frequency layer i is in Case 2.
[bookmark: OLE_LINK265]	 is UE capability for number of DL PRS resources that it can process in a slot as indicated by ppw-maxNumOfDL-PRS-ResProcessedPerSlot specified in TS 37.355 [34].


Considering the positioning method and measurements of SL-PRS are similar as legacy positioning and RAN4 has agreed that the SL-PRS based measurements are performed without measurement gap, we understand the existing PRS RSTD measurement period requirements without gap can be used as baseline, i.e. the following factors can be considered and included:  
· Available SL-PRS periodicity considering muting
· Available time duration of SL-PRS resource
· UE processing capability
· The number of carriers
· The number of samples
· The number of beams
· Scaling factor due to TEG
· The definition of measurement window
· The measurement duration of the last sample
In previous meeting, it was agreed to define UE requirements for SL PRS-based positioning measurements performed within a single SL BWP and carrier and without measurement gap. With that understanding, the measurement period requirements for SL-PRS RSTD can be defined as the following: 

In [3], RAN1 provided the UE feature list in which the Common SL PRS Processing Capability [across all resource pools] is defined as below: 
	41. NR_pos_enh2
	41-1-1
	[bookmark: OLE_LINK266]Common SL PRS Processing Capability [across all resource pools]
	1. Maximum SL PRS bandwidth in MHz in a resource pool for positioning, which is supported and reported by UE for SL-PRS measurement
[2. Maximum number of active/occupied SL PRS resources across all configured RPs assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE]
[3. Duration of SL PRS symbols N in units of ms a UE can process every T ms assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE.]
[4. Minimum time after the end of a slot carrying a SL-PRS resource for a UE finish the SL-PRS resource processing and preparing the positioning measurement report assuming the active/occupied SL-PRS resources during this time haven’t exceeded the reported capabilities and assuming a maximum SL PRS bandwidth in MHz, which is supported and reported by UE]
[5. SL PRS buffering capability]
	
	Yes
	FFS
	The UE does not support the reception and processing of SL PRS
	FFS
	n/a
	n/a
	n/a
	Component 1 candidate values:
FR1 bands: {5, 10, 20, 40, 50, 80, 100}
FR2 bands: {50, 100, 200, 400}

[Component 2 candidate values:
FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64, 128} for each SCS: 15kHz, 30kHz, 60kHz
FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64, 128} for each SCS: 60kHz, 120kHz

Component 3 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
b) N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

Component 5 candidate values: {Type 1 – sub-slot/symbol level buffering, Type 2 – slot level buffering}]

Note: a SL PRS resource is considered as active/occupied starting at the end of the last symbol of the PSCCH carrying the SCI trigger and the occupancy is released at the end of the last symbol of the PSSCH carrying the report.

[Need for location server to know if the feature is supported]
	Optional with capability signaling


The processing capability [N, T] for the SL-PRS resource is defined in component 3 which is similar as legacy positioning and can impact the scaling factor in the SL-PRS based measurement requirements. And the component 4 will impact the processing time on the last SL-PRS resource which is Tlast in the formula. 
In last RAN1 meeting, it was agreed that TDM-ed SL PRS resources within a slot from a single UE in a dedicated/shared resource pool is not supported in Rel-18. And based on the feature list in RAN1#114 meeting, there is no UE capability for number of SL-PRS resources that it can process in a slot, which means the capability N’ in legacy requirements is not needed for sidelink positioning. Meanwhile, the components 1, 2 and 5 can be considered as the side condition of the measurement requirements. 
Observation 1: The impact of UE processing capability [N, T] in legacy positioning can be reused for sidelink positioning. 
Observation 2: The UE capability for minimum time after the end of a slot carrying a SL-PRS resource for a UE finish the SL-PRS resource processing and preparing the positioning measurement report need to be considered in Tlast. 
Observation 3: The components 1, 2 and 5 of Common SL PRS Processing Capability in RAN1 feature list can be considered as the side condition of the measurement requirements. 
In last meeting, the applicable number of samples for SL based measurement period requirements was discussed but with no consensus. Based on the following RAN1 agreement, for dedicated resource pool, a SL PRS resource is immediately preceded by an AGC symbol and the AGC symbol is not considered as part of the SL PRS resource, so we understand there is no need to increase the number of samples reserved for AGC for SL-PRS based measurement period requirements which is different with the legacy PRS measurements. And the number of samples can refer to the simulation. In last meeting, we provided our simulation results for sidelink positioning in [4], and we think the SL based measurement period requirements can be defined based on single sample. 
	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
An AGC symbol preceding a SL PRS resource is not considered as part of the SL PRS resource itself.


For shared resource pool, RAN1 has the following conclusion in RAN1#114 meeting, i.e., no additional AGC or gap symbols are defined for SL-PRS based measurement beyond those defined as part of Rel-16 SL communications. The only AGC symbol is the AGC symbol before the first symbol of the PSCCH and a gap symbol is present at the last SL symbol of the slot and/or a gap symbol is present in between PSSCH and PSFCH symbol when PSFCH is present in the slot. 
	Conclusion
[bookmark: OLE_LINK270][bookmark: OLE_LINK271]For a shared resource pool, no additional AGC or gap symbols are defined beyond those defined as part of Rel-16 SL communications, i.e., the only AGC symbol is the AGC symbol before the first symbol of the PSCCH and a gap symbol is present at the last SL symbol of the slot and/or a gap symbol is present in between PSSCH and PSFCH symbol when PSFCH is present in the slot.


And in RAN1#113 meeting, there were the following agreements. For shared resource pool, SL-PRS and the associated PSSCH are TDMed within the same slot and are transmitted with same power. We understand although there is no additional AGC symbol for SL-PRS, there is not AGC adjustment needed for transmitting and receiving SL-PRS from other signals. So there is no need to include additional samples for AGC in SL-PRS based measurement requirements, i.e., the requirements can be defined based on one sample. 
	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
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.


Observation 4: No additional samples are needed for AGC in SL-PRS based measurement and the measurement requirements can be defined based on one sample.  
In last meeting, one company raised the clarification on the definition of “sample”. In our understanding, the definition is same as that for legacy PRS measurement, i.e., one sample means one SL-PRS resource defined in RAN1 which is indicated by a combination of SL PRS resource ID and a SL PRS frequency domain allocation. But this definition is not defined in the specification and also not needed for SL-PRS. 
Observation 5: The definition of SL-PRS sample is same as legacy PRS which is one SL-PRS resource defined in RAN1, but there is no need to define it in the specification.  
For the impact of TEG, so far there is no support of TEG defined in RAN1 feature list. Although we think the Rel-17 TEG feature can also be used for SL positioning, we can firstly keep the scaling factor  in the measurement period requirements FFS, and wait for further conclusions in RAN1. 
Based on the discussion above, the measurement period requirements for SL-PRS based RSTD is defined as below and can be reused for other SL-PRS based measurements: 

Where, 
 = 1; 
is the time duration of available SL-PRS in the positioning frequency layer to be measured during . 
 =  + , where  is the minimum time after the end of a slot carrying a SL-PRS resource for a UE finish the SL-PRS resource processing and preparing the positioning measurement report indicated in [TBD] in TS 37.355 [34]. 
 is the periodicity of the SL-PRS RSTD measurement defined as: 
 =  
Where, 
[bookmark: OLE_LINK278][bookmark: OLE_LINK279] corresponds to [TBD] in TS 37.355 [34] and  corresponds to [TBD] in TS 37.355 [34]. The capability [N, T] refers to component 3 in Common SL PRS Processing Capability [across all resource pools] in RAN1 feature list [3]. 
. 
Proposal 1: The measurement requirement for SL-PRS based RSTD is defined as below: 

Where, 
 = 1; 
is the time duration of available SL-PRS in the positioning frequency layer to be measured during . 
 =  + , where  is the minimum time after the end of a slot carrying a SL-PRS resource for a UE finish the SL-PRS resource processing and preparing the positioning measurement report indicated in [TBD] in TS 37.355 [34]. 
 is the periodicity of the SL-PRS RSTD measurement defined as: 
 =  
Where, 
 corresponds to [TBD] in TS 37.355 [34] and  corresponds to [TBD] in TS 37.355 [34]. 
. 
Proposal 2: The measurement requirement for SL-PRS based RSTD can be reused for other SL-PRS based measurement (i.e., SL-PRS based AoA/ZoA, SL-PRS based RTOA, SL-PRS based UE Rx-Tx time difference, SL-PRS based RSRP and SL-PRS based RSRPP). 
For the impact of SL DRX, we think the Rel-17 mechanism can be reused, i.e., the defined measurement requirements apply without DRX as well as for any DRX configuration specified in TS 38.331 [2]. 
Proposal 3: The SL-PRS based measurement period requirements apply without DRX as well as for any SL DRX configuration. 
For the impact of other signals/channels, there are the following agreements in RAN1: 
	RAN1 agreements: 
· PSSCH is not included in dedicated resource pool for SL positioning.
· 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


Based on RAN1 agreements, for dedicated resource pool for SL positioning, there are no other signals/channels allocated, i.e., no need to consider the impact of other signals/channels. For shared resource pool, there are other resources allocated but TDMed with SL-PRS. If anchor UEs are not synchronized, how to handle the collision between SL-PRS from one anchor UE and the other signals from another anchor UE is left to RAN1. From RAN4 perspective, the requirements applicability of legacy PRS measurement can be reused, i.e., the requirements for shared resource pool apply when no SL-PRS is dropped during the measurement period. 
Proposal 4: The SL-PRS based measurement requirements apply provided no SL-PRS symbols are dropped due to collision during the measurement period. 
For the impact of network coverage change, since we only define the requirements for PC5-only, we understand there is no difference between different coverage scenarios because the SL PRS resource allocation is the same. On the other hand, we should define the baseline requirements firstly without considering the scenario change to see the impact factors and then to decide which could be impacted by coverage scenario. Based on the formula discussed in first part, it seems no factor will be impacted by the network coverage change. In summary, we think no need to consider the scenario change, i.e. the requirements should still apply, but we are also fine to postpone the issue after the baseline measurement period is stable. 
Proposal 5: The SL-PRS based measurement period requirements still apply when there is network coverage change. 
For the impact of Uu link connection, since the requirements we are defining is PC5-only requirement which is based on SL transmission in existing SL system, we need to identify which Uu link procedure would impact the SL-PRS transmission/reception and measurement based on existing specification. 
In the current specification, the interruption to V2X sidelink due to active BWP switch and due to transitions between active and non-active during DRX is defined, and there is no any other requirement defined for SL transmission impacted by Uu link change. When there is interruption to V2X sidelink during the SL PRS measurement period, the measurement period may be extended. We don’t need to define the exact delay when interruption happens but can add the general description in the requirements applicability. 
Observation 6: The impact on sidelink due to active BWP switching and the transitions between active and non-active during DRX need to be considered for SL-PRS measurement. 
Proposal 6: Add the requirements applicability for sidelink interruption due to active BWP switching or transitions between active and non-active during DRX after the baseline measurement period requirements are stable. 
Regarding the requirements for initiation/cease of SL PRS transmissions for positioning, we understand it is not needed. In the existing sidelink requirements, the initiation/cease of SLSS transmission is defined as below. The UE shall be capable of measuring the RSRP of the cell or the selected SyncRef UE used as synchronization reference source to evaluate to initiate/cease SLSS transmissions. For the sidelink UE supporting positioning, the synchronization reference source is same as that for legacy RRM mobility. We understand the following requirements should be still followed and then the transmission of PRS would not be a problem. We don’t need to define separate requirements for the measurement of the cell used for synchronization reference source for sidelink positioning. 
[bookmark: OLE_LINK36]Proposal 7: No need to define additional requirements for initiation/cease of SLPRS transmission. The existing requirements for initiation/cease of SLSS transmission still apply for sidelink UE supporting positioning. 
	TS 38.133
12.3	Initiation/Cease of SLSS Transmissions
12.3.1	Introduction
The requirements in this subclause are applicable to the UE capable of V2X sidelink communication when:
-	GNSS is used as the synchronization reference source;
-	NR Cell is used as the synchronization reference source;
-	EUTRAN Cell is used as the synchronization reference source;
-	SyncRef UE is used as the synchronization reference source.
12.3.1.1	Initiation/Cease of SLSS transmissions with NR cell as synchronization reference source
The requirements apply when the NR Cell is used as synchronization reference source and when the UE is
-	out of coverage on the V2X NR sidelink carrier and in-coverage with a serving cell on a NR non-V2X sidelink carrier, or
-	 in coverage with a serving cell on a NR V2X sidelink carrier, 
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]and when the conditions for SLSS transmissions specified in TS 38.331[2] are met; networkControlledSyncTx is not configured; and syncTxThreshIC is included in SystemInformationBlockType12. The UE shall be capable of measuring the RSRP of the cell used as synchronization reference source to evaluate to initiate/cease SLSS transmissions within Tevaluate,SLSS
where,
-	Tevaluate,SLSS is as specified in Table 12.3.1.1-1 when UE performs SSB based measurements without measurement gaps.
-	Tevaluate,SLSS is as specified in Table 12.3.1.1-2 when UE performs SSB based measurements with measurement gaps.
Table 12.3.1.1-1: Tevaluate,SLSS for measurements without measurement gaps when NR cell is used as synchronization reference source (FR1)
	DRX cycle in NR cell
	Tevaluate,SLSS

	No DRX
	max(400ms, ceil( 2 x 5 x Kp) x SMTC period)Note 1 

	DRX cycle≤ 320ms
	max(400ms, ceil(1.5 x 2 x 5 x Kp) x max(SMTC period, DRX cycle)) 

	DRX cycle>320ms
	ceil( 7 x Kp ) x DRX cycle 

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



Table 12.3.1.1-2: Tevaluate,SLSS for measurements with measurement gaps when NR cell is used as synchronization reference source (FR1)
	DRX cycle in NR cell
	Tevaluate,SLSS

	No DRX
	max(400ms, 2 x 5 x max(MGRP, SMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(400ms, ceil(2 x 1.5x 5) x max(MGRP, SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	7 x max(MGRP, DRX cycle) x CSSFintra



If higher layer filtering is configured, an additional delay in evaluation to initiate/cease SLSS transmissions can be expected.
For the NR cell as synchronization reference source:
-	SS-RSRP related side conditions given in clauses 10.1.2 for FR1, respectively, for a corresponding Band,
-	SS-RSRQ related side conditions given in clauses 10.1.7 for FR1, respectively, for a corresponding Band,
-	SS-SINR related side conditions given in clauses 10.1.12 for FR1, respectively, for a corresponding Band,
-	SSB_RP and SSB Ês/Iot according to Annex B.2.2 for a corresponding Band.
…….


For the UE behaviour when synchronization reference source change, as we discussed last meeting [5], the scenarios can be summarized into two cases. One is that the change occurs in Rx side, in such case, the UE behaviour is similar as legacy PRS measurements and the similar mechanism can be used. For the unidirectional measurement (e.g., RSTD, RSRP and RTOA measurements), UE should continue the measurement and meet the measurement period requirements. For bidirectional measurement (i.e., UE Rx-Tx measurement), the Tx timing may be different before and after the change. Although UE can continue the measurement, the accuracy may not be guaranteed. In such case, UE is allowed to restart the UE Rx-Tx time difference measurement. The other case is that the change occurs in Tx side (e.g., anchor UE). In such case, the received timing may also change and UE is allowed to restart the measurements. 
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]Proposal 8: When the synchronization reference source of receiving UE changes during the measurement period, 
· for SL PRS based Rx-Tx measurement, UE may restart the measurement; 
· for other SL PRS based measurements, UE continue the measurement and meet the measurement period requirements.  
Proposal 9: When the synchronization reference source of transmitting UE changes during the measurement period, for all the measurement types, UE may restart the measurements. 
For the report mapping of the SL PRS based measurement, in last meeting, the power measurements and angel measurements are agreed, but the timing measurement is FFS to consider whether to reduce the reporting range. 
Based on our simulation results in [4], we observed that the accuracy of SL PRS based measurement can be comparable to the PRS measurement. We understand the report granularity can be reused. For the reporting range, although the coverage of SL-PRS based measurement may be smaller considering the application, there would be no harm to reuse the existing reporting range by leaving some values unused. 
The only gain by reducing the reporting range is the signaling overhead. Based on the V2X scenario definition in TR 22.886, the typical communication range is from tens of meters to hundreds of meters pending on the scenario and UE speed, and it is possible to reduce the reporting range for SL-PRS based measurements. Allowing some margin, we take 5km coverage as example, the reporting range would be [-32,832, +32,832] Tc. Assuming minimum resolution 1Tc in FR1, the number of bits needed is 21 in existing PRS measurements while it is 17 if reducing the reporting range. Considering the 4bit overhead reduction, we are fine to reduce the reporting range to [-32,832, +32,832] Tc. And in such case, the resolution can also be reduced, and we think k=2 or 3 is enough. 
But to reduce the workload and avoid meaningless discussion on the possible range of SL positioning measurement, if there is no consensus on the coverage assumption in this meeting, it is suggested to reuse the existing report mapping. 
After reaching consensus on the report mapping in this meeting, the LS is needed to RAN2/3 to inform the conclusions and request the signaling design. A draft is provided in the Annex. 
Proposal 10: For SL-PRS RSTD, SL-PRS RTOA and SL-PRS Rx-Tx time difference, the reporting range can be defined as [-32,832, +32,832] Tc and the resolution can be defined as k=2 and 3. 
Based on the time plan of the WI, the core part is to be completed in December this year, it is time to discuss the CR drafting in this meeting. Based on the discussion so far, the following requirements are needed for SL positioning and it is suggested to introduce a new clause for SL positioning. 
	Requirements for SL positioning
	Clause in the specification (new clause 14)

	Measurement period for SL-PRS based measurement (including SL-PRS RSTD, SL-PRS RTOA, Rx-Tx time difference, SL-PRS RSRP, SL-PRS RSRPP and SL-PRS AoA/ZoA)
	[bookmark: OLE_LINK284][bookmark: OLE_LINK285]New 14.1.X

	Report mapping for SL-PRS RSTD
	New 14.2.X

	Report mapping for SL-PRS RTOA
	New 14.2.X

	Report mapping for SL-PRS Rx-Tx time difference
	New 14.2.X

	Report mapping for SL-PRS RSRP
	New 14.2.X

	Report mapping for SL-PRS RSRPP
	New 14.2.X

	Report mapping for SL-PRS AoA/ZoA
	New 14.2.X


Proposal 11: Discuss the CR drafting based on the above table. 

3 Summary
In this paper, we discuss the RRM aspects on sidelink positioning and the following proposals are given: 
Observation 1: The impact of UE processing capability [N, T] in legacy positioning can be reused for sidelink positioning. 
Observation 2: The UE capability for minimum time after the end of a slot carrying a SL-PRS resource for a UE finish the SL-PRS resource processing and preparing the positioning measurement report need to be considered in Tlast. 
Observation 3: The components 1, 2 and 5 of Common SL PRS Processing Capability in RAN1 feature list can be considered as the side condition of the measurement requirements. 
Observation 4: No additional samples are needed for AGC in SL-PRS based measurement and the measurement requirements can be defined based on one sample.  
Observation 5: The definition of SL-PRS sample is same as legacy PRS which is one SL-PRS resource defined in RAN1, but there is no need to define it in the specification.  
Observation 6: The impact on sidelink due to active BWP switching and the transitions between active and non-active during DRX need to be considered for SL-PRS measurement. 
Proposal 1: The measurement requirement for SL-PRS based RSTD is defined as below: 

Where, 
 = 1; 
is the time duration of available SL-PRS in the positioning frequency layer to be measured during . 
 =  + , where  is the minimum time after the end of a slot carrying a SL-PRS resource for a UE finish the SL-PRS resource processing and preparing the positioning measurement report indicated in [TBD] in TS 37.355 [34]. 
 is the periodicity of the SL-PRS RSTD measurement defined as: 
 =  
Where, 
 corresponds to [TBD] in TS 37.355 [34] and  corresponds to [TBD] in TS 37.355 [34]. 
. 
Proposal 2: The measurement requirement for SL-PRS based RSTD can be reused for other SL-PRS based measurement (i.e., SL-PRS based AoA/ZoA, SL-PRS based RTOA, SL-PRS based UE Rx-Tx time difference, SL-PRS based RSRP and SL-PRS based RSRPP). 
Proposal 3: The SL-PRS based measurement period requirements apply without DRX as well as for any SL DRX configuration. 
Proposal 4: The SL-PRS based measurement requirements apply provided no SL-PRS symbols are dropped due to collision during the measurement period. 
Proposal 5: The SL-PRS based measurement period requirements still apply when there is network coverage change. 
Proposal 6: Add the requirements applicability for sidelink interruption due to active BWP switching or transitions between active and non-active during DRX after the baseline measurement period requirements are stable. 
Proposal 7: No need to define additional requirements for initiation/cease of SLPRS transmission. The existing requirements for initiation/cease of SLSS transmission still apply for sidelink UE supporting positioning. 
Proposal 8: When the synchronization reference source of receiving UE changes during the measurement period, 
· for SL PRS based Rx-Tx measurement, UE may restart the measurement; 
· for other SL PRS based measurements, UE continue the measurement and meet the measurement period requirements.  
Proposal 9: When the synchronization reference source of transmitting UE changes during the measurement period, for all the measurement types, UE may restart the measurements. 
Proposal 10: For SL-PRS RSTD, SL-PRS RTOA and SL-PRS Rx-Tx time difference, the reporting range can be defined as [-32,832, +32,832] Tc and the resolution can be defined as k=2 and 3. 
Proposal 11: Discuss the CR drafting based on the following table. 
	Requirements for SL positioning
	Clause in the specification (new clause 14)

	Measurement period for SL-PRS based measurement (including SL-PRS RSTD, SL-PRS RTOA, Rx-Tx time difference, SL-PRS RSRP, SL-PRS RSRPP and SL-PRS AoA/ZoA)
	New 14.1.X

	Report mapping for SL-PRS RSTD
	New 14.2.X

	Report mapping for SL-PRS RTOA
	New 14.2.X

	Report mapping for SL-PRS Rx-Tx time difference
	New 14.2.X

	Report mapping for SL-PRS RSRP
	New 14.2.X

	Report mapping for SL-PRS RSRPP
	New 14.2.X

	Report mapping for SL-PRS AoA/ZoA
	New 14.2.X
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1. Overall Description:
In RAN4#108bis meeting, RAN4 further discussed the report mapping for SL positioning measurements, and reached the following agreements: 
	For SL positioning measurements: 
· The report mappings for SL-UE-Rx-Tx, SL-RTOA and SL-RSTD are defined as below: 
· Reporting range: [-32,832, +32,832] Tc. 
· The resolution: 2k ×Tc, where k is selected by UE from the set {2, 3}. 



2. Actions:
To RAN WG2 and RAN WG3: 
RAN4 kindly asks RAN2/3 to take the above information into account and design the corresponding signalling. 

3. Date of Next TSG-RAN Meetings:
TSG RAN WG4 Meeting #109		November 13 –November 17, 2023		Chicago, US
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