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Introduction
In this contribution, we provide our views on positioning measurements and procedures related to RRM core issues for expanded and improved NR positioning based on the approved WID [1] in RAN#99.
 
Discussion
Specify solutions for support of sidelink positioning (including ranging) in NR systems
	· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS is used as a starting point [RAN1].
· Specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum.
· NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified. 
· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
· Specify support of resource allocation for SL PRS:
· Including resource allocation Scheme 1 and Scheme 2, where Scheme 1 corresponds to a network-centric SL PRS resource allocation and Scheme 2 corresponds to UE autonomous SL PRS resource allocation [RAN1].
· For resource allocation mechanism for SL PRS in Scheme 2: 
· Study and specify support of sensing-based resource allocation, and/or a random resource selection [RAN1].
· Study and specify solutions for congestion control for SL PRS and/or inter-UE coordination for SL-PRS [RAN1].
· Support resource allocation for shared resource pool with Rel-16/17/18 sidelink communication and dedicated resource pool for SL PRS [RAN1].
· NOTE: For SL positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.
· Specify corresponding new core requirements, as well as identifying and specify the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].



According to the WID[1], RAN1 perspective, sidelink positioning would support for SL PRS bandwidths of up to 100 MHz in the RF1 spectrum. But current RAN4 RF spec. (TS38.101-1 V18.0.0) defines only up to 40 MHz in the RF1 spectrum as below. 

[image: ]
So, if there is no additional support on the RF side, then SL positioning RRM requirement can be defined maximum of 40 MHz CBW.
· Proposal 1: RAN4 to specify RRM requirement for sidelink positioning up to 40MHz CBW in Rel-18.  

According to the WID[1], sidelink positioning would support the SL-TDOA positioning method. This method requires extremely accurate timing synchronization among anchor UEs. Even 100 nsec timing offset cause about 30m distance offset. This is not acceptable. 


The current sidelink transmit timing error limit requirement is best 5x16xTc which equates to about 160 nsec. This requirement is too large to adapt to the SL-TDOA scenario. So, we need an additional transmit timing error limit requirement for the SL-TDOA scenario. 
· Proposal 2: RAN4 needs to specify a more stringent timing error limit requirement for SL positioning.

Even if the synch. sources are ideal, the anchor UE’s synchronization offset can occur by the distance difference between anchor UE and synch. source. So, to reduce the synchronization offset, the distance difference should be minimized or anchor UE should be able to compensate for the distance between anchor UE and synch. source. And in the real environment, the synch. sources are not ideal. So, the candidate solution for reducing the time offset is to use a single source by all anchor UEs. 

To reduce the distance difference between synch. source and anchor UE, GNSS synch. source can be the solution. And to compensate for the distance between anchor UE and synch. source, the anchor UE should be capable of measuring the distance between the anchor UE and synch. source. The measured distance can be used by the anchor UE to adjust the transmit time of SL-PRS with very high granularity or for positioning calculations. 

· Proposal 3: RAN4 needs to specify transmission time adjustment with high granularity requirement for SL positioning.
· Proposal 4: Can be necessary the anchor UE’s transmission time error requirement. (e.g. less than 10 nsec which equates to about 3m distance offset)





And considering the UE mobility, the latency of positioning 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 reduce the latency every anchor UE should support simultaneous transmission SL-PRS, and the target UE should support simultaneous SL-PRS measurement which can be UE capability. And in this case, SL positioning should support only a single carrier/PFL. 

· Proposal 5: Anchor UEs should be capable of simultaneous transmission SL-PRS.
· Proposal 6: Target UE should be capable of simultaneous SL-PRS measurement with UE capability.

Conclusion 
In this contribution, we provide our views on high-level scope of positioning measurements and procedures related to RRM core issues for expanded and improved NR positioning based on the approved WID [1] in the RP#99.
· Proposal 1: RAN4 to specify RRM requirement for sidelink positioning up to 40MHz CBW in Rel-18.  
· Proposal 2: RAN4 needs to specify a more stringent timing error limit requirement for SL positioning.
· Proposal 3: RAN4 needs to specify transmission time adjustment with high granularity requirement for SL positioning.
· Proposal 4: Can be necessary the anchor UE’s transmission time error requirement. (e.g. less than 10 nsec which equates to about 3m distance offset)
· Proposal 5: Anchor UEs should be capable of simultaneous transmission SL-PRS.
· Proposal 6: Target UE should be capable of simultaneous SL-PRS measurement with UE capability.
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Table 5.3E.1-1 NR V2X operation channel bandwidths for each operating band

NR band 1 SCS 1 UE Channel bandwidth

NRBand sCS SWHz 10 MHz 20 MHz MRz | 40MHz

Kz

w4 15 Yes Yes
30 Yes
60

=3 15 Yes Yes Ves Yes
30 Yes Yes Yes Yes
60 Yes Yes Yes Yes

a7 15 Yes Yes Yes Yes
30 Yes Yes Yes Yes
60 Yes Yes Yes Yes

w79 15 Yes Yes Yes Yes
30 Yes Yes Yes Yes
60 Yes Yes Ves Yes
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