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Introduction
RRM core requirements for SL positioning are discussed in RAN4#109, and the outcomes are captured in WF [1]. The following issues need to be discussed for the performance part. 
· Measurement accuracy
· RRM test case
 In this paper we will provide our views on performance requirements for SL positioning.
Discussion
Measurement accuracy
RAN4 needs to first discuss for which SL PRS measurements to define accuracy requirements. For Uu PRS measurements, RSTD, Rx-Tx, PRS-RSRP and PRS-RSRPP have accuracy requirements defined, and it is straightforward to define accuracy requirements for their SL counterparts. 
There is no accuracy requirements for UL-RTOA and UL AoA/ZoA in Uu. 
· For SL RTOA, we suggest to follow the same principle as in Uu, i.e. no accuracy requirement is defined. The same issue as in Uu also applies to SL, i.e. the ideal value of the SFN/DFN initialization time is up to UE local clock and is not calibrated.  
· For SL AoA/ZoA, we suggest RAN4 to further discuss whether to define accuracy requirements. The reason RAN4 did not define accuracy for UL AoA/ZoA in Uu was because AoA/ZoA is measured at gNB side, and the accuracy is dependent on gNB antenna implementation, which can be quite diverse. It is difficult to find a common assumption on gNB antenna structure for defining requirements. SL AoA/ZoA is measured at UE side, and it might be possible to find a common assumption on UE antenna structure due to limited form factors compared to gNB. 
Proposal 1: RAN4 to define accuracy requirements for SL RSTD, SL Rx-Tx, SL PRS-RSRP, SL PRS-RSRPP. RAN4 not to define accuracy requirements for SL RTOA. FFS whether RAN4 to define accuracy requirements for SL AoA/ZoA.
The next issue is the BW for SL PRS measurement accuracy requirements. Based on the current supported BW for SL bands in RF spec, we think it is reasonable to consider the BW of 10/20/40MHz in Rel-18.
Proposal 2: Accuracy requirements for SL PRS measurements are defined for following RB numbers
· 15kHz SCS: 48, 96
· 30kHz SCS: 24, 48, 96
· 60kHz SCS: 24, 48
For the Es/Iot condition, in the agreed simulation assumption, the Es/Iot for SL PRS measurement is -6, -3 and 0dB. -3dB and 0dB are mainly to address the performance issue with small BW like 24 RB. Since it is agreed last meeting to use 1 sample for >48 PRBs and 4 samples for≥24 PRBs, it is reasonable to define the accuracy requirements for all BWs with -6dB.
For SL RSTD, the Es/Iot is also needed for reference UE, and we suggest to use 0dB. For SL Rx-Tx and SL PRS-RSRP(P), some companies suggested to define two sets of accuracy for different Es/Iot conditions. This can be discussed depending whether there is meaningful performance gap between different Es/Iot.
Proposal 3: Accuracy requirements for SL PRS measurements are defined based on 
· Channel: as their Uu counterparts
· Es/Iot: -6dB for target UE
· Nsample as defined in core requirements
RRM test case
For RRM test, RAN4 needs to discuss the basic setup. The existing setup for V2X communication can be reused to some extent, but there are also some aspects specific for SL positioning.
One issue is the resource pool type. RAN1 has supported 2 types: shared and dedicated. In shared pool, the SL PRS is multiplexed with PSCCH/PSSCH and scheduled by 2nd stage SCI. In dedicated pool, the SL PRS is multiplexed with PSCCH and scheduled by SCI. The placement of AGC symbols is also different. We suggest to test both types. To reduce the number of TCs, the pool type can be randomly distributed among different TCs.
Another issue is the coverage status and sync reference. Since the RX UE needs to get sync with the TX UE for decoding SCI, it is reasonable that the two UEs are sync to the same reference. We also do not see the coverage status has any impact on the SL PRS measurement, so we suggest to adopt the simple setup where all the UEs are in coverage and sync to the same gNB. This can avoid the need to setup GNSS in the test.
Proposal 4: RAN4 to consider the following scope for the test.
· Resource pool: shared and dedicated
· Coverage: in coverage and gNB as sync reference  
For SL PRS, RAN4 has simulated the performance for (symbol num, comb size) = (4, 4) and (2, 4). The partial staggering pattern is new for SL PRS and it is meaningful to test it together with full staggering. 
For the BW, we suggest to choose one at least for the delay test. We believe 48 RB, which corresponds to 10/20/40MHz for 15/30/60kHz SCS, is a typical configuration. Also, it is associated with one sample, which is more stringent requirement for the delay test. 
For the Es/Iot, we suggest to use 3dB for the test although we suggest -6dB for the accuracy requirements. The reason is that based on demodulation requirements in 38.101, the PSCCH performance is defined at Es/Iot of 4.7dB. If we define the SL PRS test at -6dB, UE may miss the SCI thus not measure SL PRS. Since the test is to verify SL PRS performance, a better Es/Iot should be used to ensure 100% PSCCH decoding.
Proposal 5: RAN4 to consider the following SL PRS related parameters for the test.
· (symbol num, comb size): (4, 4) and (2, 4)
· BW: 48 RB for delay test
· Es/Iot: 3dB (to ensure 100% PSCCH decoding)
To verify the performance in multiple TX UE scenario (which is typical in real deployment), we suggest o model 2 TX UEs in the delay test. Since the UE may process multiple active resources in multiple slots, it is suggested to have two TX UEs transmitted in consecutive slots, and the UE that can process multiple active resources in multiple slots should take both SL PRS TX. To account for UE that cannot process multiple active resources in multiple slots, one TX UE should TX after the UE processing time which can be up to 100ms, and in that case the UE should take the second SL PRS TX. 
Proposal 6: RAN4 to consider the following SL PRS transmission pattern for the delay test.
· TX UE1: slot n
· TX UE2: slot n + 1 and slot n + 100ms
For the TC list, since SL PRS-RSRP and SL PRS-RSRPP cannot be requested stand alone, it is suggested to not define dedicated delay TC for them. For the accuracy test, so far it is clear that there will be accuracy requirements for SL RSTD and SL Rx-Tx, it is suggested to include SL PRS-RSRP in the same tests. For PRS-RSRPP it may be difficult to test the accuracy because it requires 2-tap channel while the accuracy for other measurements are defined only for AWGN or TDL channel. 
Proposal 7: RAN4 to define the following TCs for SL positioning.
· Delay TCs: SL RSTD, SL Rx-Tx, SL AoA, SL RTOA
· Accuracy TCs: SL RSTD + PRS-RSRP, SL Rx-Tx + PRS-RSRP
Conclusions
In this paper we provided our views on performance requirements for SL positioning.
Proposal 1: RAN4 to define accuracy requirements for SL RSTD, SL Rx-Tx, SL PRS-RSRP, SL PRS-RSRPP. RAN4 not to define accuracy requirements for SL RTOA. FFS whether RAN4 to define accuracy requirements for SL AoA/ZoA.
Proposal 2: Accuracy requirements for SL PRS measurements are defined for following RB numbers
· 15kHz SCS: 48, 96
· 30kHz SCS: 24, 48, 96
· 60kHz SCS: 24, 48
Proposal 3: Accuracy requirements for SL PRS measurements are defined based on 
· Channel: as their Uu counterparts
· Es/Iot: -6dB for target UE
· Nsample as defined in core requirements
Proposal 4: RAN4 to consider the following scope for the test.
· Resource pool: shared and dedicated
· Coverage: in coverage and gNB as sync reference  
Proposal 5: RAN4 to consider the following SL PRS related parameters for the test.
· (symbol num, comb size): (4, 4) and (2, 4)
· BW: 48 RB for delay test
· Es/Iot: 3dB (to ensure 100% PSCCH decoding)
Proposal 6: RAN4 to consider the following SL PRS transmission pattern for the delay test.
· TX UE1: slot n
· TX UE2: slot n + 1 and slot n + 100ms
Proposal 7: RAN4 to define the following TCs for SL positioning.
· Delay TCs: SL RSTD, SL Rx-Tx, SL AoA, SL RTOA
· Accuracy TCs: SL RSTD + PRS-RSRP, SL Rx-Tx + PRS-RSRP
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