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Introduction
RAN4 continued discussing RRM requirements for SL positioning enhancement in RAN4#106bis-e. Further agreements and open issues were captured in a WF[2].
In this contribution, we provide our views on SL positioning measurements and procedures related to RRM issues based on the approved WF [2] in RAN4#106bis-e.
 
Discussion
Issue 1-1-2: Applicable CBW and SCS:
	· Specify RRM requirement for sidelink positioning up to 40MHz CBW and all supported SCS for sidelink for FR1.
· FFS for support of larger CBW for up to 100 MHz



According to WID [1] the objective of the target CBW is 100MHz in FR1. But current RAN4 RF spec. (TS38.101-1 V18.0.0) defines only up to 40 MHz. So, in the last meeting, RAN4 agreed to specify the RRM requirement for SL positioning up to 40MHz CBW. But some companies recommended solving this problem by separating the RRM requirements. Up to 100 MHz CBW for RRM core requirement and up to 40 MHz by RF spec. limitation for RRM performance requirement. We think this is a better solution than the current 40 MHz CBW limitation.

Proposal 1: RAN4 to specify RRM core requirement for sidelink positioning up to 100MHz CBW in Rel-18. And RRM performance requirement follows the limitation of RF spec.  

Issue 1-2-2: How to define the measurement period requirements:
	· Option 1: 
· RAN4 waits for more RAN1/2 progress before discussing exact SL PRS measurement period requirements. 
· Option 2: 
· RAN4 prioritizes measurement period requirements for SL-PRS-RSRP and further discuss whether the measurement period requirements for other SL PRS-based measurements are different from that for SL-PRS-RSRP.
· Option 3: 
· For the measurement requirements for SL positioning, the R17 PRS measurement requirements can be the baseline taking the following possible differences into account: 
· UE processing capability
· Number of samples
· Number of Rx beams
· Gap sharing with Uu positioning and/or RRM measurement


The current RAN1/2 status is not enough mature, So, it would be better for RAN4 to wait for more RAN1/2 progress.
Proposal 2: Support option 1. RAN4 to wait for more RAN1/2 progress and discuss how to define the measurement period requirements after RAN1/2’s decision. 

Issue 1-3-6: Reference time for SL PRS based RTOA measurement:
	· Option 1: 
· RAN4 to discuss whether and how to define absolute accuracy requirements for SL RTOA measurements. 
· In particular, RAN4 would need to discuss how to account for timing uncertainty of acquiring the RTOA Reference Time (T0) in the requirements.



To get accurate SL PRS-based RTOA measurement, synchronization among anchor UEs is very important. To minimize the synchronization error among anchor UEs, the timing difference of synch. source of each anchor UE should be minimized. If the anchor UEs have the same synch. source, then the timing difference can be zero. But even though the anchor UEs have the same synch. source, the distance difference between synch. source and anchor UE can impact the synchronization among anchor UEs.




Proposal 3: RAN4 to consider all possible synch. ref sources such as GNSS, gNB and SyncRef UE to overcome the distance difference between synch. source and anchor UEs.



Issue 1-4-1: Timing error limit requirements:
	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.



Different from communication purposes, positioning is very sensitive to timing errors. The timing error can be translated to the position error directly. For example, 10 nsec equates to about 3 m distance offset. So, we support option 1. And RAN4 would be better to find how to specify a more stringent timing error limit requirement for SL positioning. We don’t support changing the current time error requirement but we think RAN4 have to find the method how to make the limitation of timing error for positioning purpose.

Proposal 4: Support option 1. RAN4 to consider how to make the limitation of timing error for positioning purpose.

Issue 1-4-2: Transmission time adjustment:
	· Option 1: 
· RAN4 needs to specify transmission time adjustment with high granularity requirement for SL positioning. 
· Option 2:
· No new requirements related to transmit timing adjustment for SL positioning.



Regarding transmission time adjustment, we think it depends on RAN1’s work. So, at this moment RAN4 would be better to wait for more of RAN1’s progress.

Proposal 5: RAN4 to discuss the transmission time adjustment issue after more of RAN1’s progress

Issue 1-5-3: Impact of UE mobility:
	· Option 1: 
· Anchor UEs should be capable of simultaneous transmission SL-PRS.
· Target UE can be capable of simultaneous SL-PRS measurement with UE capability.
· Option 2: 
· RAN4 to study the impact of change of network coverage scenario of SL UE(s) on measurement requirement, measurement accuracy, etc.



Considering the UE mobility, the latency of the positioning measurement procedure can be critical. If the target UE move at 140 km/h speed and every anchor UE moves opposite direction with the same speed, then for 1 second of latency makes about 78 m of positioning movement. So, to minimize the impact of UE mobility, the latency of the positioning measurement procedure should be minimized. The latency of the positioning measurement procedure can be reduced by supporting simultaneous or in [x] slot transmission of SL-PRS and simultaneous SL-PRS measurement. 

Proposal 6: RAN4 to consider how to minimize the latency of the positioning measurement procedure to reduce the impact of UE mobility
· Anchor UEs should be capable of simultaneous or within [x] slots transmission of SL-PRS.
· Anchor UEs should be capable of simultaneous SL-PRS measurement


Conclusion 
In this contribution, we provide our views on SL positioning measurements and procedures related to RRM issues based on the approved WF [2] in RAN4#106bis-e.
Proposal 1: RAN4 to specify RRM core requirement for sidelink positioning up to 100MHz CBW in Rel-18. And RRM accuracy requirement follows the limitation of RF spec.  
Proposal 2: Support option 1. RAN4 to wait for more RAN1/2 progress and discuss how to define the measurement period requirements after RAN1/2’s decision. 
Proposal 3: RAN4 to consider all possible synch. ref sources such as GNSS, gNB and SyncRef UE to overcome the distance difference between synch. source and anchor UEs.
[bookmark: _GoBack]Proposal 4: Support option 1. RAN4 to consider how to make the limitation of timing error for positioning purpose.
Proposal 5: RAN4 to discuss the transmission time adjustment issue after more of RAN1’s progress
Proposal 6: RAN4 to consider how to minimize the latency of the positioning measurement procedure to reduce the impact of UE mobility
· Anchor UEs should be capable of simultaneous or within [x] slots transmission of SL-PRS.
· Anchor UEs should be capable of simultaneous SL-PRS measurement
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