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Introduction
In RAN4#106bis-e 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: _Hlk131435261]During SI stage, RAN1 made the agreements of the positioning methods supported using SL-PRS measurements 
	RAN1 #111
Agreement
With regards to the Positioning methods supported using SL-PRS measurements 
· at least the following measurements should be introduced:
· [bookmark: _Hlk134174638]SL-PRS based Rx-Tx measurement
· [bookmark: _Hlk134174734]SL-PRS based RSTD measurement
· SL-PRS based RSRP measurement
· SL-PRS based RSRPP measurement
· [bookmark: OLE_LINK7]SL-PRS based RTOA measurement
· SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement


[bookmark: _Hlk131435397]In RAN1#112 and RAN1#112bis-e meetings, the agreements for the definitions of the above SL-PRS based measurement are copied as below
SL-PRS based RTOA (RAN1#112bis-e)
	Agreement
· For the definition of SL-PRS based RTOA, update the definition of reference timing as:
· the reference timing is defined as , where
· T0 is the nominal beginning time of SFN 0 or DFN0 provided by SFN/DFN Initialisation Time
· tSL-PRS = (10nf + nsf) x 10-3, where nf and nsf are the SFN or DFN and the subframe number of the SL-PRS, respectively
· FFS: The timing of SFN0/SFN for RTOA reference timing is determined by advancing DL SFN0/SFN with TA/2 when the UE is in-coverage and in connected state



SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement (RAN1#112bis-e)
	Agreement
SL Angle of Arrival (SL AoA) is defined as the estimated azimuth angle and vertical angle of a transmitting UE with respect to a reference direction, wherein the reference direction is defined:
· In the global coordinate system (GCS), wherein estimated azimuth angle is measured relative to geographical North and is positive in a counter-clockwise direction and estimated vertical angle is measured relative to zenith and positive to horizontal direction
· In the local coordinate system (LCS), wherein estimated azimuth angle is measured relative to x-axis of LCS and positive in a counter-clockwise direction and estimated vertical angle is measured relative to z-axis of LCS and positive to x-y plane direction. The bearing, downtilt and slant angles of LCS are defined according to TS 38.901.
The SL AoA is determined at the receiving UE’s antenna(s) for a SL channel corresponding to the transmitting UE.



SL-PRS based Rx-Tx measurement (RAN1#112bis-e)
	Agreement
For definition of SL-PRS based Rx-Tx measurement, further consider Alt1 and Alt3 until RAN1#113:
· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu



SL-PRS based RSTD measurement (RAN1#112bis-e)
	Agreement
SL reference signal time difference (SL RSTD) is the SL relative timing difference between the UE j and the reference UE i, defined as TSubframe_SL-Rxj – TSubframe_SL-Rxi, where:
· TSubframe_SL-Rxj is the time when the UE receives the start of one subframe from UE j.
· TSubframeSL-Rxi is the time when the UE receives the corresponding start of one subframe from UE i that is closest in time to the subframe received from UE j.
FFS: whether or not impact due to mobility or synchronization timing change should be considered for SL RSTD



SL-PRS based RSRP/RSRPP measurement (RAN1#112)
	Agreement
SL PRS reference signal received power (SL PRS-RSRP)
· is defined as the linear average over the power contributions (in W) of the resource elements that carry SL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth 
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.

Agreement
SL PRS reference signal received path power (SL PRS-RSRPP),
· is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry SL PRS signal configured for the measurement, where SL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRPP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.



Measurement requirements
In RAN4#106bis-e meeting, the agreement for whether to define measurement period requirements for the measurement types is copied as
	Agreements:
· 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



From our perspective, RAN4 should define measurement period requirements for all the mentioned measurement types. In Rel-16/Rel-17 NR positioning, RTOA and AOA/ZOA measurement are all performed in gNB side, there is no need to define the RRM core requirements. However, in SL positioning, all the measurements are performed in UE side. Thus, it is necessary to define measurement period requirements for all the measurement types. For accuracy requirement, RAN4 needs to investigate whether and how to define requirements in Perf. part.
Proposal 1: RAN4 to define measurement period requirements for SL-PRS RTOA and SL-PRS AOA/ZOA.
From the above agreements achieved by RAN1, the definitions of the measurement types are almost stable except SL-PRS based Rx-Tx. At least for the stable definition measurements, some general principle and aspects should be discussed in the current stage although the exact measurement period requirement highly depend on other working groups’ progress. For example, in Rel-16 NR positioning, some aspects including impact of SSB symbols, impact of Rx beam sweeping, impact of SRS periodicity, basic number of PRS occasions per PRS resource, etc. were discussed. In SL positioning, at least measurement with one SL-PRS periodicity and the number of measurement samples can be discussed in the current stage. 
Observation 1: RAN4 could discuss general principle for measurement period requirement in the current stage and waits for more RAN1/2 progress before discussing exact SL PRS measurement period requirements.
In TS 38.133, the requirements for each NR positioning measurement are almost same but specified in different clauses, such issue has been mentioned in the last meeting [2]. From our perspective, such repeating measurement requirements is not benefit to the maintenance of the specification. Thus, define a common measurement period requirement for different measurement types and specified in a single clause is necessary for SL positioning. However, it does not mean that all the measurement types should be specified in one clause, it depends on the future progress. 
Proposal 2: RAN4 could follow the principal that try to define a common measurement period requirement for different measurement types. If technical issue exists, future adaptions will be discussed case by case.
RAN4 has agreed to discuss the number of samples for SL-PRS measurement period and for accuracy requirements. In the last meeting, some companies proposed to define the requirements for N_sample=1since RAN1 has achieved the agreement as
	Agreement
For SL-PRS transmission, at least support the following
· SL-PRS transmissions with periodic reservation: SL-PRS transmissions which are being reserved with a similar mechanism as the SL periodic resource reservation for another TB in legacy SL communication 
· FFS: whether/what changes are needed
· SL-PRS transmissions without periodic reservation: SL-PRS transmissions in which the SL-PRS is transmitted at least once without periodic reservation, with a similar mechanism as in legacy SL communication with SL resource without periodic reservation.
· FFS: Maximum number of reservations and transmissions after triggering



It should be noted that the second scenario support SL-PRS transmitted at least once without periodic reservation, and the maximum number of reservation and transmissions after triggering is still FFS. 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. 
Proposal 3: 4 sample SL-PRS should be considered as the baseline to define measurement period and accuracy requirements.
Report mapping
In the last meeting, 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.


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. It can be noted that the definition of SL-PRS based Rx-Tx is not stable in the current stage, some aspects about report mapping, e.g, reporting range, may be changed in the future.
Observation 2: the definition of SL-PRS based Rx-Tx is not stable in the current stage, some aspects about report mapping, e.g, reporting range, may be changed in the future.
Proposal 4: For SL-PRS RSTD, SL-PRS RTOA, 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 5: 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. 
Proposal 6: For SL-PRS Rx-Tx, the report mapping requirement should be discussed after the definition is stable.
Other aspects
In the last meeting, some companies proposed that the UE timing error requirements impact the SL positioning measurement period and accuracy requirements and the Te requirements should be enhanced. 
	Agreements:
· RAN4 to discuss the impact of UE timing error requirements on the sidelink positioning measurement period and accuracy requirements. 
< Way forward >
· Option 1: 
· RAN4 needs to specify a more stringent timing error limit requirement for SL positioning. 
· Can be necessary the anchor UE’s transmission time error requirement. (e.g. less than 10 nsec which equates to about 3m distance offset)
· Option 2: 
· RAN4 can reuse current Te requirements in order to define the performance requirements. In parallel RAN4 could check feasibility for improved Te requirements.
· Option 3: 
· Reuse the existing Te requirements for SL positioning in Rel-18.
· Option 4: 
· Other options are not precluded.



In fact, the NR positioning accuracy measurement requirements in previous release are agnostic to the timing error requirement. Besides, some companies mentioned that it would be difficult for TDOA positioning method to get acceptable positioning accuracy without stringent timing error requirement. However, the positioning accuracy e.g. location, is not RAN4 scope and most RAN1 companies does not propose to considered the timing error. Thus, we propose to reuse the existing Te requirements for SL positioning in Rel-18.
Proposal 7: Reuse the existing Te requirements for SL positioning in Rel-18. 
The issue of impact of SL-DRX was discussed in the last RAN4 meeting and captured in the WF
	< Way forward >
· Option 1: 
· [bookmark: _Hlk134285457]RAN4 to prioritize non-DRX case for the measurement period for SL PRS-based measurements. 
· Option 2: 
· RAN4 to discuss whether the measurement period for SL PRS-based measurements is impacted by the SL-DRX cycle length.



In fact, RAN1 has reached the following agreement in RAN1#112bis-e meeting
	Agreement
For the scheme 2 sensing-based resource allocation
· Alt. 2: Rel-16 resource (re)-selection procedure with periodic and without periodic reservations is the starting point for the design of SL-PRS in the dedicated resource pool. 
· Note: This means that Rel-17 partial sensing is not considered a starting point for the design



Since SL-DRX was introduced in Rel-17, we propose to prioritize non-DRX case for measurement period for SL PRS-based measurements.
Proposal 8: RAN4 to prioritize non-DRX case for the measurement period for SL PRS-based measurements.
RAN4 has agreed to discuss the impact of a synchronization source change on an SL positioning measurement in the last meeting.
	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. 5 illustrates an example of SL transmission dropping when SyncRef UE is asynchronous to the current synchronization source. 
[image: ]
Fig. 5 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. 6. Illustrates examples of SL-PRS dropping when SyncRef UE is asynchronous to the current synchronization source.
[image: ]
Fig.  6 SL transmission dropping when detecting async SyncRef UE
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.
Proposal 9: RAN4 to investigate measurement procedure under the condition of selection/reselection of synchronization reference source. 
Proposal 10: RAN4 to investigate the UE behaviour when UE is performing SL positioning measurement under the condition of selection/reselection of synchronization source.
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: RAN4 could discuss general principle for measurement period requirement in the current stage and waits for more RAN1/2 progress before discussing exact SL PRS measurement period requirements.
Observation 2: the definition of SL-PRS based Rx-Tx is not stable in the current stage, some aspects about report mapping, e.g, reporting range, may be changed in the future.
Proposal 1: RAN4 to define measurement period requirements for SL-PRS RTOA and SL-PRS AOA/ZOA.
Proposal 2: RAN4 could follow the principal that try to define a common measurement period requirement for different measurement types. If technical issue exists, future adaptions will be discussed case by case.
Proposal 3: 4 sample SL-PRS should be considered as the baseline to define measurement period and accuracy requirements.
Proposal 4: For SL-PRS RSTD, SL-PRS RTOA, 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 5: 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. 
Proposal 6: For SL-PRS Rx-Tx, the report mapping requirement should be discussed after the definition is stable.
Proposal 7: Reuse the existing Te requirements for SL positioning in Rel-18. 
Proposal 8: RAN4 to prioritize non-DRX case for the measurement period for SL PRS-based measurements.
Proposal 9: RAN4 to investigate measurement procedure under the condition of selection/reselection of synchronization reference source. 
Proposal 10: RAN4 to investigate the UE behaviour when UE is performing SL positioning measurement under the condition of selection/reselection of synchronization source.
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