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1	Introduction
As per the conclusions reached in previous meeting [1], this contribution will provide our further considerations on the maintenance issues of SL positioning.
2	Discussion
	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.


When the synchronization reference source changes at Rx side, how to specify the measurement delay requirements and UE behaviour are still open, especially for timing-based measurement. SL RSTD is relative timing difference between two PRS resources. We don’t think it will be impacted by the Rx timing and UE could continue the RSTD measurement.
Proposal 1: For SL PRS RSTD, when the synchronization reference source changes at Rx side, UE could continue the measurements.
	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. 
· [bookmark: _Hlk163155361]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.
Definition of SL-RTOA in TS 38.215
The SL relative time of arrival (TSL-RTOA) is defined as the beginning time of SL subframe # i containing SL PRS received from a UE, relative to the relative time of arrival (RTOA) reference time. The SL RTOA reference time is defined as , where
-	 is the nominal beginning time of SFN 0 or DFN 0, provided by SFN and DFN initialization time, respectively.
-	, where  and are the SFN or DFN and the subframe number of the SL PRS, respectively.


For Rx-Tx time difference measurement, the transmitting timing will be impacted by the synchronization reference source. The similar issue has been discussed for DL PRS and RAN4 agreed to discard the previous samplings before timing change and then restart the measurement when receiving TA command or different N_TA_offset. Generally, the timing offset between different reference sources in SL is even larger than TA command in Uu-link. Clearly, UE should restart the SL PRS Rx-Tx time difference measurement. 
Based on the definition of RTOA measurement in TS 38.215, the reference time is derived based on the SFN0/DFN0 and . If the synchronization reference source changes, the SFN0/DFN0 may also change and therefore the measured RTOA will be impacted. 
Proposal 2: For SL PRS Rx-Tx and RTOA measurement, when the synchronization reference source changes at Rx side, UE shall restart the measurements and the measurement period can be longer.
	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. 

	[image: ]


When synchronization reference source change occurs at Tx side, RAN1 introduced exchanged synchronization information of anchor UEs to mitigate the impact. With such information, we think Rx UE could know which Tx UE changes its synchronization reference source and restart the measurement of related Tx UE. 
Proposal 3: 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 of the related Tx UE. 

	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. 


RAN1 reached a consensus that SL-PRS will be transmitted in shared or dedicated resource pool similar as SL data, and the slots for S-SSB are excluded from resource pool, which means S-SSB and SL-PRS are allocated in different slots in a TDM manner. So, there is no need to consider the sharing/collision between S-SSB and SL-PRS. When defining SL-PRS measurement requirements, we can focus on the non-dropped case firstly. 
Proposal 4: 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 SL-PRS is dropped, clearly the measurement period will be longer. However, it is hard to specify the exact extended period due to the unpredictable dropping occasion. On the other hand, the Rx dropping ratio is quite small, 0.3% of data (including SL-PRS) reception. So we don’t need to specify how exactly the measurement period is extended.
Proposal 5: If the reception of the slots containing SL-PRS is dropped, the measurement period can be extended but the exact extension is not specified.
	Issue 1-1-5: Impact of Uu link connection distortion
Proposal:
· 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.


[bookmark: _GoBack]The impact of Uu link mobility on the SL PRS transmission/reception is discussed but no consensus is reached. We understand that sometimes the Uu link mobility such as RLF, RRC reestablishment and handover should be prioritized to maintain good connection with network. However, we think sometimes SL positioning is more urgent and it is not reasonable to postpone SL positioning due to Uu-link connection. Option 1 is quite generic and can be supported.
Proposal 6: SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to Uu operation. 
3	Conclusion
This contribution gave our considerations on RRM core requirements for SL positioning and the following proposals:
Proposal 1: For SL PRS RSTD, when the synchronization reference source changes at Rx side, UE could continue the measurements.
Proposal 2: For SL PRS Rx-Tx and RTOA measurement, when the synchronization reference source changes at Rx side, UE shall restart the measurements and the measurement period can be longer.
Proposal 3: 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 of the related Tx UE. 
Proposal 4: SL-PRS measurement requirements apply provided that reception/transmission of the slots containing SL-PRS is not dropped due to other SL procedures.
Proposal 5: If the reception of the slots containing SL-PRS is dropped, the measurement period can be extended but the exact extension is not specified.
Proposal 6: SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to Uu operation. 
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Update previous agreement on synchronization information exchange with the following modification:

To mitigate the impact of synchronization errors between anchor UEs for SL-PRS based measurement,
the exchanged synchronization information of anchor UEs between a UE and LMF or another UE
includes the following:
e The synchronization source type (- gNB/eNB, and UE) of anchor UEs,
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o If the synchronization source of an anchor UE is gNB/eNB, the anchor UE can further
provide cell identity information
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e  The RTD between anchor UEs
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