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Introduction
RRM impacts for Rel-18 positioning are discussed in RAN4#106, and the outcomes are captured in [1]. One objective is to support SL positioning.
In this paper we will provide our views on RRM requirements for SL positioning.
Discussion
Support of SL positioning is under discussion in RAN1/2, including SL PRS design, SL PRS measurements and reporting, and physical and higher layer procedures.
RAN1 has agreed a list of SL PRS measurements. 
	Agreement
Companies are encouraged to provide expected measurement report content in the following table to facilitate discussion in RAN1 #112bis-e.
Note: this does not imply a different measurement report content for reporting to LMF or to UE.

Table 6.2 Collection of measurement report content
	
	reporting to LMF
	reporting to UE

	SL-PRS based Rx-Tx measurement
	
	

	SL-PRS based RSTD measurement
	
	

	SL-PRS based RSRP measurement
	
	

	SL-PRS based RSRPP measurement
	
	

	SL-PRS based RTOA measurement
	
	

	SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
	
	

	etc
	
	





In our view, RAN4 should define measurement period requirements for all SL PRS measurements. In NR positioning, core requirements are defined for UE measurements but not gNB measurements, while in SL positioning, all the measurements are performed by UE. At least for measurement period, we do not see clear issue to define requirements for every measurement, but we are open to hear other views. For accuracy, RAN4 can further discuss for which measurements to define requirements in Perf part.
Proposal 1: RAN4 to define measurement period requirements for all SL PRS measurements unless technical issues are identified.
For NR positioning, requirements for different PRS measurements are specified in different clauses, but most of the requirements are same. The main difference is the applicability of the requirements. For SL, we suggest RAN4 to consider defining common measurement period requirements for all measurements. Of course, this does not mean every parameter in the measurement period would be same for all measurements, or the applicability of the requirements would be same for all measurements. This would be up to the technical discussion as usual. Our suggestion is mainly from spec maintenance point of view, i.e. to avoid repeating same measurement period framework multiple times for different measurements. 
Proposal 2: RAN4 to discuss, from spec maintenance point of view, whether common measurement period requirements can be defined for all SL PRS measurements.
RAN1 has also made some agreements related to SL PRS design.
	Agreement 
For SL PRS in shared or dedicated resource pools, 
· at least comb sizes (N) 2, 4 are supported.
· Comb size 6 is supported at least in dedicated resource pool
· FFS: comb size 6 in shared resource pool
· Comb size 1 is supported at least in shared resource pool
· FFS: comb size 1 in dedicated resource pool
· comb sizes (N) > 12 are not supported.
· FFS: support of comb sizes (N) of 8, 12.

Agreement 
For SL PRS in shared and dedicated resource pools, 
· SL PRS patterns with full staggering are supported.
· FFS: whether (M,N)=(6,6) is supported
· SL PRS patterns with partial staggering are supported at least for the following (M,N) pairs:
· (M, 2) with M = {1} 
· (M, 4) with M = {2} 
· FFS: constraints on maximum effective comb size
· FFS: support of partial staggering for other comb sizes
· FFS: Support of SL PRS patterns with M > N at least with full staggering.


Similar as PRS, different comb sizes and symbols sizes are supported for SL PRS. RAN1 has not finalized all supported combinations. For NR positioning, measurement period requirements are agnostic to the combination, and we think the same principle can be re-used. One difference compared to PRS is the support of partial staggering, e.g. comb-2 with 1 symbol. This may impact measurement accuracy, and can be further discussed in Perf part, e.g. whether accuracy requirements are defined for all combinations.
Proposal 3: RAN4 to discuss whether common measurement period requirements can be defined for all (M,N) combinations.
Another RAN1 agreement is related to SL PFL.
	Agreement
A SL PFL is not defined. SL positioning RS are defined directly with respect to and contained within a single SL BWP and carrier.


It is agreed that SL PRS is contained within a single SL BWP and carrier. In our view, RAN4 only needs to define SL PRS measurement requirements for single carrier. 
Proposal 4: RAN4 to define SL PRS measurement requirements only with single carrier.
Above are high level principles in defining RAN4 requirements. As to the exact measurement period, we think RAN4 needs to wait for more RAN1/2 progress. In last meeting, some companies proposed to re-use existing PRS requirements as baseline. We think it may be too early to make such agreements, as the PHY and higher layer procedure for SL PRS may be different from PRS. Also, some companies proposed to discuss the impact of SyncRef UE change or coverage status change. We think they are valid points, but it may be too early to discuss transmission case before the basic requirements are stable.
Proposal 5: RAN4 waits for more RAN1/2 progress before discussing exact SL PRS measurement period requirements.
One issue RAN4 could already start to work on is the side condition for SL PRS measurement, including the Es/Iot and propagation. It will impact the development of the requirements e.g. the number of samples. Uu PRS measurements are conditioned on different Es/Iot levels between 0dB and down to -13dB. RAN4 could check whether they are applicable for SL positioning scenarios.
In Figure 1, we illustrate the CDF of SNR for the first n=8 strongest RSUs in a high way scenario which was evaluated during the SI phase. RSUs are deployed on each side of the high way, separated by 200m. The width of the high way is 24m. 
[image: ]
Figure 1: CDF of SNR for the first n=8 strongest RSUs in a high way scenario
It can be seen that due to small distance between UE and RSUs in SL positioning, the SNR is higher compared to -13dB assumed for NR positioning. Even looking at the 8-th strongest RSU, 5%-tile UE can still see above -6dB SNR. We are open to discuss the exact side condition, e.g. whether higher condition like 0dB or 3dB should be used assuming typical positioning fix does not require 8 RSUs.
Proposal 6: Define requirements for SL PRS measurement based on Es/Iot side condition of [-6, 0 or 3]dB.
Besides the requirements for SL PRS measurement, RAN4 also needs to study possible impacts of SL PRS measurement on existing RRM requirements. This includes not only RRM requirements for Uu but also for SL communication as defined in clause 12. Of course, this study also should be based on RAN1/2 progress.
[bookmark: _GoBack]Proposal 7: RAN4 to study the possible impacts of SL PRS measurement on existing RRM requirements for both Uu and SL.
Another issue RAN4 should discuss in the Core part is the report mapping of different SL PRS measurements as they will impact LPP or SLPP signaling. All the measurements listed in RAN1 agreements have a counterpart in NR positioning, and in our view, the existing report mapping can be re-used as baseline.
Proposal 8: RAN4 to define report mapping of SL PRS measurements, and existing report mapping are re-used as baseline. 
Conclusions
In this paper we provided our views on RRM requirements for SL positioning.
Proposal 1: RAN4 to define measurement period requirements for all SL PRS measurements unless technical issues are identified.
Proposal 2: RAN4 to discuss, from spec maintenance point of view, whether common measurement period requirements can be defined for all SL PRS measurements.
Proposal 3: RAN4 to discuss whether common measurement period requirements can be defined for all (M,N) combinations.
Proposal 4: RAN4 to define SL PRS measurement requirements only with single carrier.
Proposal 5: RAN4 waits for more RAN1/2 progress before discussing exact SL PRS measurement period requirements.
Proposal 6: Define requirements for SL PRS measurement based on Es/Iot side condition of [-6, 0 or 3]dB.
Proposal 7: RAN4 to study the possible impacts of SL PRS measurement on existing RRM requirements for both Uu and SL.
Proposal 8: RAN4 to define report mapping of SL PRS measurements, and existing report mapping are re-used as baseline. 
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