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In this contribution, we provide our views on impacts to sidelink (SL) positioning RRM core maintenance for expanded and improved NR positioning [1]. Regarding the WF for SL positioning [2], in RAN4 #110, following agreements were made:
	Sub-topic 1-1 Core requirements maintenance   
Issue 1-1-1: Clarification on the formula of SL PRS measurement period requirements: 
Agreements:
· The start of measurement period for a Tx UE is defined as when the Rx UE receives the first SCI from the Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are below the UE capabilities.
· UE may drop the SL PRS measurement samples if the number of active slots and number of active resources per slot for the ongoing SL PRS measurement exceed the UE capabilities
· For the case of single sample measurement the whole measurement is not performed
· Update the measurement period as marked in red.

· The definition of S is  assuming the UE measures the SL-PRS for at least one UE.
· , where  and  are the start of the s-th and (s+1)-th slot where UE receives SCI from a Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are within the UE capabilities
· , which includes both the duration () of SL-PRS resources of the S-th slot where UE receives SCI from a Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are within the UE capabilities, and minimum processing time.
· Note: for CR stage the references to specific UE capabilities will be added
· In the measurement period formula for SL PRS measurements, clarify that the duration of one SL PRS sample  is one slot.
· The measurement period formula () agreed in RAN4#109 applies for each individual SL PRS resource measured by a UE.
· The common understanding is that UE shall receive multiple PRS resources in parallel without impact on the PRS measurement period while both the number of active slots and number of active resources per slot for the ongoing measurement are within the UE capabilities. 





	Issue 1-1-1a: Clarifications on the SL PRS measurement period requirements for multiple UEs: 
Agreements:
· Already addressed in issue 1-1-1. 
Issue 1-1-1b: Measurement period when reporting multiple SL Rx-Tx measurements: 
Agreements:
· Already addressed in issue 1-1-1. 
Issue 1-1-1c: The definition of Nsample for one Tx UE:
Agreements:
· Update the definition of Nsample as the following: 
·  = 1 for SL-PRS BW > 48 PRBs,
·  = 4 for SL-PRS BW ≤ 48 PRBs
· FFS whether for 48 PRBs SL-PRS BW a lower number of samples can be used based on performance results. 
Issue 1-1-1d: Applicability of SL PRS measurement period requirements: 
Agreements:
· Measurement requirements for SL Rx-Tx apply for maximum delay (Dmax) between the PRS transmission and the reception of the SL PRS from the Tx UE. Dmax is 160 ms. 

Issue 1-1-2: UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Rx side: 
Proposals: 
for SL RSTD measurements, When the synchronization reference source change occurs during the measurement period at Rx side, i.e., at the UE which is performing the measurement,
· Option 1: (CATT)
· If the synchronization resource change occurs between the measurement on reference Tx UE and the target Tx UE within one sample, UE shall restart the RSTD measurement and the measurement period can be longer. 
· Otherwise, UE shall continue the measurement and the existing measurement period applies. 
· Option 2a: (vivo)
· UE shall restart the measurements and the measurement period can be longer.
· Option 2b: (Qualcomm)
· The UE is allowed to restart the measurements and the measurement period can be longer.
· Option 3: (Nokia)
· UE shall continue the measurements.
· Option 4: (Ericsson)
· UE shall restart.
· The measurement reporting delay:
·  , where K is the number of restarts. No limitation on the number of K.
for SL PRS based Rx-Tx measurement, When the synchronization reference source change occurs during the measurement period at Rx side, i.e., at the UE which is performing the measurement,
· Option 1a: (CATT, Huawei)
· UE shall restart the measurement after change and the previous measurement samples are dropped. 
· Do not limit the number of measurement period restarts due to synchronization reference source changes at the measuring UE. 
· Option 1b: (Qualcomm)
· Do not limit the number of measurement period restarts due to synchronization reference source changes at the measuring UE. 
· Option 2: (vivo)
· If the UE reports the transmission timestamp of a SL PRS, it shall continue the measurement after the synchronization reference source change at Tx/Rx side.
· Else, UE shall restart the SL Rx-Tx time difference measurement. 
· Option 3: (Ericsson)
· The measurement reporting delay::
·  , where K is the number of restarts due to the synchronization source change.
for SL PRS based RTOA measurement,
· Option 1: (Ericsson)
· The measurement reporting delay:
·  , where K is the number of restarts. No limitation on the number of K.

Issue 1-1-3: UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Tx side
Proposals: 
· Option 1: (CATT, Qualcomm)
· When the synchronization reference source change occurs during the measurement period at Tx side, e.g., UE receives an updated sl-RTD-Info, the measuring UE shall restart the SL PRS-based timing measurements (SL Rx-Tx, SL RSTD, and SL RTOA). 
· Option 2: (Nokia)
· RAN4 to send an LS to RAN1 for getting clarification on how the measuring UE is informed about the synchronization reference source change at the Tx UE side. 
· Option 3: (Huawei)
· RAN4 not to define Rx UE behavior when the synchronization reference source changes occur at Tx side during the measurement period. 
· Option 4: (Ericsson)
· For SL Rx-Tx, SL RSTD, and SL RTOA, the measurement reporting delay requirements can be defined to cover any of the synchronization source change at the measuring UE and/or any of the anchor UEs, e.g., for SL Rx-Tx:
·  , where K is the number of restarts due to the synchronization source change at the measuring UE and/or at any of the anchor UEs. No limitation on the number of K. 

Issue 1-1-4: Impact of other channels/signals/SL procedures
Proposals: 
· Option 1: (CATT, OPPO, Nokia)
· The SL-PRS based measurement requirements apply provided no SL-PRS symbols are dropped during the measurement period. 
· Do not define the exact extension when SL-PRS is dropped.
· Option 2: (vivo)
· SL PRS measurement requirements apply provided that reception/transmission of the slots containing SL PRS is not dropped due to other SL procedures.
· If the reception/transmission of the slots containing SL-PRS is dropped, the measurement period can be extended. RAN4 will specify how exactly the measurement period is extended, e.g.
· 

Where, 
L is the number of SL-PRS sample not available at the UE during TSL RSTD for SL-PRS RSTD measurement, where L≤Lmax
· Option 3: (Huawei)
· RAN4 not to define any impact of other SL procedures on the measurement period. 

Issue 1-1-5: Impact of Uu link connection
Proposals: 
· Option 1: (OPPO, Nokia)
· SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to Uu operation. 
· Option 2: (CATT, Huawei)
· RAN4 not to define any impact of Uu link connection on the measurement period.
· Option 3: (Ericsson)
· If the SL-PRS resource availability is interrupted due to handover, RRC re-establishment, or RLF at the target or anchor UE, the SL positioning measurements shall be restarted in the new conditions (e.g., new cell or reestablished connection). The time until which the measurement shall be reported is extended accordingly.
· Option 4: (QC)
· FFS any impact to SL-PRS measurement requirements due to Uu RLF, RRC re-establishment or handover.

Issue 1-1-6: Impact of network coverage change
Proposals: 
· Option 1: (CATT, Qualcomm, Huawei)
· Do not define the SL-PRS based measurement period requirements when there is network coverage change. 


Further details are available in the RAN4 #110 topic summary [3]. 
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In this section we discuss some of the open issues on RRM core requirements due to introduction of SL positioning, as depicted above and as contained in WF [2].
Measurement period requirements
When synchronization reference source change occurs at Rx side 
RAN4 #110 continued the discussion on the open issue 1-1-2 related to synchronization reference source change at Rx side.
Most companies indicated a preference for restarting rather than continuing the measurement in case the synchronization reference source change occurs at Rx UE. In fact, if the synchronization reference source change happens after e.g. one or two samples out of 4 samples to be reported, it is not suitable to continue the measurement. In such case it is better to base all measurements on the same synchronization reference source. We thus support to mandate the UE to restart the measurement immediately after the synchronization reference source change and to drop all measurement samples in the measurement period based on the previous synchronization reference source. Like in LTE, the maximum number of restarts due to synchronization reference source change does not need to be limited.
Following proposal is made.
For SL RSTD, SL PRS based Rx-Tx and SL PRS based RTOA measurements, in case of synchronization reference source change at Rx side, UE shall restart the measurement after change and the previous measurement samples are dropped. The measurement period can be longer whereby the number of measurement period restarts due to synchronization reference source changes at the measuring UE is not limited. 
When synchronization reference source change occurs at Tx side 
RAN4 #110 continued the discussion on the open issue 1-1-3 related to synchronization reference source change at Tx side.
First, in our view the UE behavior should be defined in case of synchronization reference source change at Tx side, similar to when it occurs at Rx side, hence Option 3 is not appropriate. Second, the updated sl-RTD-Info IE, received by the measuring UE, as proposed in Option 1 is not covering all scenarios. 
RAN1 previously agreed to mitigate the impact of the synchronization between anchor UEs by exchanging the synchronization reference source type, synchronization quality information, and RTD between anchor UEs. In our understanding the sl-RTD-Info IE is only available for TDOA and AoA positioning methods but not for the multi-RTT positioning method for SL Rx-Tx measurement. Moreover, the synchronization reference source type only indicates a change of the type (GNSS, sync ref UE, gNB, etc.) and not the synchronization reference itself (i.e. an ID), hence a change between sync ref UE 1 and sync ref UE 2 is not indicated in the synchronization reference type. Thus, according to Option 2, RAN4 should raise this issue to RAN1 in an LS, whether and how a change of the synchronization reference source at anchor UE (i.e. Tx UE) side can be reliably indicated to the target UE (measuring UE), so that the measuring UE receives signals from the Tx UE when the synchronization source is changed (event-triggered). As the measuring UE does not have available this information currently, it is difficult to adopt a similar UE measurement behavior as in case of reference synchronization change at Rx side.  
RAN4 to send an LS to RAN1 for getting clarification on how the measuring UE is informed about the synchronization reference source change at Tx UE side.
Impact of other channels/signals/SL procedures
RAN4 #110 continued the discussion on the open issue 1-1-4 related to the impact of other channels/signals/SL procedures.  
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.
The SL-PRS based measurement requirements apply provided no SL-PRS symbols are dropped during the measurement period. In case SL-PRS symbols are dropped the measurement period can be longer and no exact extension of the measurement period is specified.
Impact of Uu link connection
RAN4 #110 continued the discussion on the open issue 1-1-5 related to Uu link connection impacts. 
Based on the RAN4 #109 and #110 discussion, Options 1 and 2 are most straightforward since the anchor UE may not provide SL-PRS in case of Uu link connection failure or Uu operation. Thus, no requirements on the allowed extension of the measurement period shall be specified. 
We make following proposal.
RAN4 not to define SL-PRS based measurement period requirements when there is Uu link connection distortion. SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to Uu link operation. 
Impact of network coverage change
RAN4 #110 continued the discussion on the open issue 1-1-6 related to network coverage change. 
Similar as for Uu link connection, there may be no SL-PRS available in case of network coverage change between in-coverage, partial coverage and out-of-coverage. Thus, no requirements on the allowed extension of the measurement period shall be specified. 
We make following proposal.
RAN4 not to define the SL-PRS based measurement period requirements when there is network coverage change. SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to network coverage change.
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In this paper, we provided our views on the impacts to RRM core requirements due to SL positioning in Rel-18. 
The following proposals are made:
1. For SL RSTD, SL PRS based Rx-Tx and SL PRS based RTOA measurements, in case of synchronization reference source change at Rx side, UE shall restart the measurement after change and the previous measurement samples are dropped. The measurement period can be longer whereby the number of measurement period restarts due to synchronization reference source changes at the measuring UE is not limited.
RAN4 to send an LS to RAN1 for getting clarification on how the measuring UE is informed about the synchronization reference source change at the Tx UE side.
The SL-PRS based measurement requirements apply provided no SL-PRS symbols are dropped during the measurement period. In case SL-PRS symbols are dropped the measurement period can be longer and no exact extension of the measurement period is specified.
RAN4 not to define SL-PRS based measurement period requirements when there is Uu link connection distortion. SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to Uu link operation. 
RAN4 not to define the SL-PRS based measurement period requirements when there is network coverage change. SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to network coverage change.
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