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Introduction
RRM requirements for SL positioning are discussed in RAN4#108, and outcomes are captured in WF [1]. Based on [1] the following issues need to be further discussed.
· Measurement period requirement
· Report mapping
· Other RRM requirements 
· Measurement accuracy
In this paper we will provide our views on RRM requirements for SL positioning.
Discussion
[bookmark: _GoBack]Measurement period requirement
	Issue 1-1-1: Measurement period requirements for SL-PRS based RSTD: 
Way Forward: 
· No consensus, continue discussion in the next meeting. The proposals are listed in [1]. 


There are some differences between SL PRS measurement and Uu PRS measurement:
· There is only one PFL on SL, so multi-PFL does not need to be considered
· There is no MG on SL, so MGRP or MG collision does not need to be considered
· There is no sharing defined between different SL measurements, so instead of CSSF for MG based measurement on Uu, applicability condition should be defined to reflect the prioritization 
· TEG is not supported on SL
· Rx beam sweeping is not needed on SL in FR1
Besides, a more fundamental difference is that there is no periodic measurement for SL PRS. 
On Uu, PRS is configured by LMF via LPP assistance data, and UE can determine which PRS resources it needs to measure, so a measurement cycle Teffect was defined based on the PRS configuration and UE processing capability. 
On SL, UE only measures SL PRS when it decodes the associated SCI. Although in SCI a Tx UE can do periodic resource reservation, it is not a must for Tx UE. Also, there can be aperiodic resource reservations which means the PRS Tx from the same Tx UE can be aperiodic. More importantly, an Rx UE needs to measure SL PRS resources from multiple Tx UEs, and it cannot predict when another Tx UE would transmit. 
Above means the interval between two SL PRS samples may not be regular, and a measurement cycle may not be defined. Therefore, instead of using Nsample * Tcycle approach, the measurement period for multiple resources with multiple samples (note multiple samples may be resulted from UE processing capability, but it does not mean Nsample > 1) should be defined using sum approach, i.e. the overall measurement period is defined as the sum of intervals between multiple measurement samples.
In last RAN1 meeting, RAN1 agreed to introduce UE processing capability like in Uu, i.e. N, T and N’. Currently in the feature list, the definitions and candidate values are quite similar to Uu, while they are all in [] and in yellow, which means there may be updates later. RAN4 can use the same way to account for the UE processing capability as in Uu unless there is update in RAN1.
In last meeting, some companies proposed to redefine the sample for SL PRS measurement such that multiple aperiodic resource reservations from single SCI are considered a one sample. We do not support such approach because a Tx UE may reserve aperiodic transmissions for multiple reasons while the proposal means aperiodic transmissions are always filtered or averaged to generate one measurement result. We suggest to reuse the legacy sample definition, and whether aperiodic reservations are used for filtering or used to generate separate measurement results depends on Nsample which will be discussed next
We support to define SL PRS measurement period requirements using Nsample =1 as baseline. 
· For many use cases of SL positioning latency is an important requirement.
· Symbol for AGC is reserved in SL frame structure, so a dedicated sample for AGC is not needed.
· Es/Iot side condition for SL PRS measurement is better than in Uu. 
Based on above discussions, we suggest to define measurement period for SL PRS as below.
Proposal 1: Measurement period for SL RSTD is defined as

where 
· , the impact of  and  can be revisited based on RAN1 agreements,  and other values are FFS
· , where  and  are the start of the s-th and (s+1)-th slot where UE needs to measure SL-PRS, satisfying  
· 
	Issue 1-1-3: Requirements applicability regarding SL-DRX
Way Forward: 
· Option 1: 
· The SL-PRS based measurement period requirements apply without DRX as well as for any SL DRX configuration. 
· Option 2: 
· RAN4 to discuss requirements for DRX after requirements for non-DRX are stable.


As discussed above, SL PRS transmission is always associated with PSCCH, i.e. Rx UE only measures SL PRS when it decodes the associated PSCCH. DRX will impact PSCCH reception and also SL PRS transmission, but depending on how non-DRX requirements are defined, they may or may not apply to DRX. We suggest RAN4 to first focus on finalizing non-DRX requirements before discussing DRX requirements.
Proposal 2: RAN4 to discuss requirements for DRX after requirements for non-DRX are stable.
	Issue 1-1-4: Impact of other channels/signals
Way Forward: 
· Option 1: 
· No impact for sharing/collision between SL PRS measurement and other SL measurements/signals on measurement period requirements needs to be considered. 
· Option 2: 
· SL PRS measurement requirements apply provided that reception of the slots containing SL PRS is not dropped due to other SL procedure or interrupted due to Uu operation. 

	Issue 1-1-6: Impact of Uu link connection distortion
Way Forward: 
· Was not discussed in RAN4#108, to be discussed in the next meeting. The proposals are listed in [1]. 
· Clarify whether and what types of Uu link mobility can impact the SL transmission/reception and measurement, e.g., 
· RLF,
· RRC reestablishment,
· Handover. 


Based on RAN1 agreements, SL PRS are TDM-ed with other SL channels and signals, so in most cases SL PRS measurements will not collide with other SL measurements or SL control/data. There could be some exceptions, e.g. when UE searches for new SyncRef UE or measure PSBCH RSRP of detected SyncRef UE, it may cause dropping of SL Rx/Tx in certain cases as defined in cl. 12.4. We believe SL PRS measurement requirements should not apply in such cases.
Similarly, some Uu operation may cause interruption to SL Rx/Tx as defined in cl. 12.7. SL PRS measurement requirements should not apply in case SL PRS Rx/Tx is interrupted due to those Uu operation. In last meeting some companies propose to consider impact of Uu mobility. Since impact of Uu mobility is not considered in existing SL interruption requirements, we understand there is no need to defined new requirement for it only related to SL PRS measurement.
Proposal 3: SL PRS measurement requirements apply provided that reception of the slots containing SL PRS is not dropped due to other SL procedure or interrupted due to Uu operation.
	Issue 1-1-5: UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs
Agreements: 
· When the synchronization reference source change occurs on Rx side during the measurement period, 
· Alt 1: UE restarts the measurement after change (i.e., previous measurement is dropped). 
· Alt 2: UE continues the measurement and the measurement period is extended. 
· Alt 3: for SL PRS based Rx-Tx measurement, UE restarts the measurement; for other SL PRS based measurements, UE continue the measurement and meet the measurement period requirements. 
· Alt.4: when possible, postpone the synch source change until the on-going SL positioning measurement is completed. Restart when not possible.
· FFS: When the synchronization reference source change occurs on Tx side during the measurement period. 


In our view, synchronization reference source change is similar to HO in Uu positioning. We suggest RAN4 to focus on the scenario where synchronization reference source change occurs at the UE performing the measurement, i.e. the target UE. For synchronization reference source change at the anchor UE, we believe RAN1 will address the scenario e.g. with the following agreements.
	Agreement
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:
· [The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs, 
· If the synchronization source of an anchor UE is SyncRef UE, the anchor UE can optionally indicate the coverage status and synchronization connection status (whether the SyncRef UE is directly or indirectly synchronized to GNSS/gNB, or other SyncRef UE) of the SyncRef UE
· If the synchronization source of an anchor UE is gNB, the anchor UE can further provide cell identity information]
· [Synchronization quality/accuracy information]
· The RTD between anchor UEs.
Agreement
Support to include the following in the exchanged synchronization information of anchor UEs between a UE and LMF or another UE:
· The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs.


In Uu positioning, when HO occurs during the measurement, 
· For RSTD and RSRP(P), UE will continue the measurement but measurement period can be longer
· For Rx-Tx, UE will restart the measurement
On SL, for unidirectional measurements (including RSTD, RSRP(P), RTOA, AoA/ZoA), it is unclear if synchronization reference source change would impact the measurement. For example, if the measurement is single shot, then there would be no impact. For SL RSTD the two SL PRS resources from two anchor UEs may be measured at different slots and there can be synchronization reference source change in between, but we understand this is similar to Uu RSTD measurement with HO.
For bidirectional measurement (Rx-Tx), RAN1 agreed that the actual SL-PRS transmission time may be used. There may be an impact if synchronization reference source change occurs between the Rx and Tx. In such a case, the accuracy of RTT positioning may be impacted by the synchronization error, and it can be difficult to define accuracy requirement for Rx-Tx. It is reasonable to allow UE to restart the measurement in this case.
Proposal 4: UE is allowed to restart the Rx-Tx measurement if synchronization reference source change occurs between the Rx and Tx.
	Issue 1-1-7: Impact of network coverage change
Way Forward: 
· Was not discussed in RAN4#108, to be discussed in the next meeting. The proposals are listed in [1]. 


So far, it is not fully clear to us how coverage status change would impact SL PRS measurement. Depending on how basic requirements are defined, they may or may not apply when there is coverage status change during the measurement period, and maybe some applicability condition is needed. We suggest RAN4 to first focus on finalizing basic requirements before discussing requirements for transition.
Proposal 5: RAN4 to discuss the impact coverage status change after requirements for non-transition case are stable.
Report mapping
	Issue 1-2-1: Report mapping
Agreements: 
· Report mappings for SL-RSRP and SL-RSRPP are the same as for PRS-RSRP and PRS-RSRPP respectively. 
· Reporting mappings for SL-A-AoA and SL-Z-AoA are the same as for UL A-AoA and UL Z-AoA respectively.
· The report mappings for SL-UE-Rx-Tx, SL-RTOA and SL-RSTD are FFS 


In last meeting, some companies proposed to define a smaller reporting range for SL-UE-Rx-Tx, SL-RTOA and SL-RSTD. While we can see the motivation to reduce the signaling overhead for the reporting, we do not think it is really necessary because the measurement report is via higher layer signaling where overhead is not a critical issue. On the other hand, the reporting range does not only rely on the possible distance between Tx UE and the Rx UEs, but the synchronization error between Tx UEs, or between the Tx UE and Rx UE may also need to be considered.  
Proposal 6: Report mapping for SL-UE-Rx-Tx, SL-RTOA and SL-RSTD are the same as for UE Rx-Tx, UL-RTOA and DL RSTD, respectively.
A draft LS is provided in the Annex to inform RAN2 and RAN3 about the agreement.
Other RRM requirements 
	Issue 1-3-1: Requirements for initiation/cease of SL PRS Tx
Way Forward: 
· Option 1:
· No need to define additional requirements for initiation/cease of SLPRS transmission. The existing requirements for initiation/cease of SLSS transmission apply for sidelink UE supporting positioning.
· Option 2: 
· RAN4 will define requirements for initiation/cease of SL transmissions for positioning.
· Option 3: 
· Initiation/cease of SL PRS transmission should be up to RAN1 decision. 
· Option 4: 
· RAN4 to deprioritize defining requirements for initiation/cease of SL PRS transmissions.


RAN4 has defined requirements for initiation/cease of SL SSB transmission. The requirements are mainly for the evaluation of the serving cell RSRP or the PSBCH-RSRP of the selected SyncRef UE. This is based on the procedure defined in cl. 5.8.5.2 of 38.331. 
For SL PRS, RAN2 has not defined similar condition for SL PRS transmission based RSRP. As such, we see no need to define requirements for initiation/cease of SL PRS transmissions as it is purely functional.
Proposal 7: RAN4 to deprioritize defining requirements for initiation/cease of SL PRS transmissions.
Measurement accuracy
	Issue 1-4-1: Side condition
Way Forward: 
· Was not discussed in RAN4#108. The proposals are listed in [1]. 


In the agreed simulation assumption, the Es/Iot for SL PRS measurement is down to -6dB. We suggest to increase the side condition when defining the accuracy requirements.
· The performance is not satisfactory in case of small RB number like 24 RB. It is noted that in Uu, requirements for 24 RB (or 32 RB) are defined down to -13dB with multiple samples and repetitions, while it is not defined for single sample measurement down to -6dB. For SL PRS, resource repetition is not supported, and multiple samples are is not preferred from latency point of view. 
· Es/Iot condition should support SCI decoding. SL PRS measurement is performed only when UE decodes the associated SCI. In cl. 10.4.4, the accuracy for L1 SL-RSRP, which is also measured based on SCI decoding, is defined at 0dB. In cl. 11.1.3 of 38.101-5, the SNR point for PSCCH demodulation requirements is 4.7dB, which is 10dB higher than the assumed -6dB.
· The experienced Es/Iot is better in SL than in Uu due to smaller distance between Tx and Rx UEs in SL positioning. 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. It can be seen that the 5%-tile SNR is well above 0dB for the 7-th strongest RSU. 7 RSUs should be quite sufficient for positioning. 
[image: ]
Figure 1: CDF of SNR for the first n=8 strongest RSUs in a high way scenario
Proposal 8: Accuracy requirements for applicable SL-PRS measurements are defined at [0]dB Es/Iot.
	Issue 1-4-2: PRS bandwidth for SL positioning requirements
Way Forward: 
· Was not discussed in RAN4#108. The proposals are listed in [1]. 
Issue 1-4-3: The accuracy requirements for SL-PRS based measurement
Way Forward: 
· Was not discussed in RAN4#108. The proposals are listed in [1]. 


If the Es/Iot condition in Proposal 8 is acceptable, we believe RAN4 can safely assume Nsample = 1 for the core requirements. For the accuracy requirements RAN4 needs to further discuss
· Applicable SL-PRS measurements, e.g. whether accuracy requirements are defined for SL AoA and SL RTOA while RAN4 did not define the accuracy for their counterparts in Uu.
· SL PRS BW grouping for different SL-PRS measurements, e.g. the min and max of SL PRS BW, and grouping of PRS BW as we did for Uu. It is noted that the PRS BW grouping may be different for different measurements, e.g. SL RSTD and SL PRS-RSRP.
· Exact accuracy numbers. This part needs to be based on agreed Es/Iot, propagation channel, BW grouping. Also the calibration error needs to be discussed, e.g. whether the Uu values can be reused.
Above issues can be discussed in the Perf part of the WI.
Proposal 9: RAN4 to discuss the following in the Perf part of the WI
· Applicable SL-PRS measurements
· SL PRS BW grouping for different SL-PRS measurements
· Exact accuracy numbers
Conclusions
In this paper we provided our views on RRM requirements for SL positioning.
Proposal 1: Measurement period for SL RSTD is defined as

where 
· , the impact of  and  can be revisited based on RAN1 agreements,  and other values are FFS
· , where  and  are the start of the s-th and (s+1)-th slot where UE needs to measure SL-PRS, satisfying  
· 
Proposal 2: RAN4 to discuss requirements for DRX after requirements for non-DRX are stable.
Proposal 3: SL PRS measurement requirements apply provided that reception of the slots containing SL PRS is not dropped due to other SL procedure or interrupted due to Uu operation.
Proposal 4: UE is allowed to restart the Rx-Tx measurement if synchronization reference source change occurs between the Rx and Tx.
Proposal 5: RAN4 to discuss the impact coverage status change after requirements for non-transition case are stable.
Proposal 6: Report mapping for SL-UE-Rx-Tx, SL-RTOA and SL-RSTD are the same as for UE Rx-Tx, UL-RTOA and DL RSTD, respectively.
Proposal 7: RAN4 to deprioritize defining requirements for initiation/cease of SL PRS transmissions.
Proposal 8: Accuracy requirements for applicable SL-PRS measurements are defined at [0]dB Es/Iot.
Proposal 9: RAN4 to discuss the following in the Perf part of the WI
· Applicable SL-PRS measurements
· SL PRS BW grouping for different SL-PRS measurements
· Exact accuracy numbers
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1. Overall Description:
In RAN4#108, RAN4 agreed on the report mapping for SL-RSRP, SL-RSRPP, SL-A-AoA and SL-Z-AoA as communicated in R4-2314358. In RAN4#108-bis, RAN4 reached further conclusions as follows.
· Report mapping for SL-UE-Rx-Tx, SL-RTOA and SL-RSTD are the same as for UE Rx-Tx, UL-RTOA and DL RSTD, respectively.

RAN4 would also like to provide the following information for the existing PRS measurement report mappings which are quoted in above agreements:  
· Report mappings for UE Rx-Tx are defined in TS 38.133 clause 10.1.25.3. 
· Reporting mappings for UL-RTOA are defined in TS 38.133 clause 13.1.1. 
· Reporting mappings for DL RSTD are defined in TS 38.133 clause 10.1.23.3. 

RAN4 kindly asks RAN2 and RAN3 to take the above agreements and information into account and introduce the necessary support for the above reporting mappings.

2. Actions:
To RAN2/3:
RAN4 kindly asks RAN2 and RAN3 to take the above agreements and information into account and introduce the necessary support for the above reporting mappings.

3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #109				Nov 13 – Nov 17, 2023	         Chicago, US
RAN WG4 Meeting #110				Feb 26 – Mar 1, 2024	         Athens, Greece



8

1

image1.png
CDF

Highway

1 T
pE ~RSUL
—RSU2
—RSU3
09 —Rsu4 ||
RSUS
RSU-6
L RsU7 | |
08 RSU-2
07t 1
06 1
05| 1
04| ]
03| 1
02t 1
01t 1
o . .
-20 50 60 70

SNR(dB)




