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Introduction
In RAN4#110 meeting, there are discussions on the RRM impacts of SL positioning and outcomes are captured in the WF [1]. In this paper, we provide our views on the maintaining issues of RRM requirements for SL positioning.
Discussion
[bookmark: _Hlk131435397]Measurement requirements
[bookmark: _Hlk157695329]The definition of Nsample for one Tx UE
In the last meeting, following agreement was reached as
	Agreements:
· Update the definition of Nsample as the following: 
·  = 1 for SL-PRS BW > 48 PRBs,
·  = 4 for SL-PRS BW ≤ 48 PRBs
· FFS whether for 48 PRBs SL-PRS BW a lower number of samples can be used based on performance results. 


Table 1 and 2. shows the simulation results of performance of SL RSTD and SL Rx-Tx of [(-3, -6, -6) dB, SCS=15kHz), comb=4,sym=4] and [(0, -6, -6) dB, SCS=15kHz, comb=4, sym=4] for 48 RBs BW SL-PRS, respectively. Table 3 and 4. shows the simulation results of SCS=30kHz for 48 RBs, respectively. 
Table 1 Performance of SL RSTD and SL Rx-Tx for SCS=15kHz in (-3, -6, -6) dB
	SL RSTD
	AWGN
	TDL-A
	TDL-B
	SL Rx-Tx
	AWGN
	TDL-A
	TDL-B

	sample
	1
	69.2
	111.3
	139.5
	sample
	1
	64.7
	194.9
	349.1

	
	2
	69.3
	80.5
	101.7
	
	2
	64.6
	129.2
	325.5

	
	3
	69.1
	79.2
	94.6
	
	3
	63.9
	118.1
	260.1

	
	4
	69
	78.1
	98.6
	
	4
	62.9
	117
	236.9


Table 2 Performance of SL RSTD and SL Rx-Tx for SCS=15kHz in (0, -6, -6) dB
	SL RSTD
	AWGN
	TDL-A
	TDL-B
	SL Rx-Tx
	AWGN
	TDL-A
	TDL-B

	sample
	1
	68.4
	107.7
	133.4
	sample
	1
	63
	195.6
	347.2

	
	2
	68.4
	79.1
	86.9
	
	2
	62.9
	128.6
	327.3

	
	3
	68.1
	77
	80.7
	
	3
	62.2
	122.7
	261.8

	
	4
	68.1
	75.6
	82.1
	
	4
	61.6
	121.2
	236.6


Table 3 Performance of SL RSTD and SL Rx-Tx for SCS=30kHz in (-3, -6, -6) dB
	SL RSTD
	AWGN
	TDL-A
	TDL-B
	SL Rx-Tx
	AWGN
	TDL-A
	TDL-B

	sample
	1
	34.2
	62.8
	85
	sample
	1
	32.5
	128.6
	242.6

	
	2
	34.3
	46.2
	57.8
	
	2
	32.4
	129.1
	173.3

	
	3
	34.2
	42.8
	54.1
	
	3
	32
	120
	164.6

	
	4
	34.1
	42.4
	54
	
	4
	31.6
	114.1
	156.2


Table 4 Performance of SL RSTD and SL Rx-Tx for SCS=30kHz in (0, -6, -6) dB
	SL RSTD
	AWGN
	TDL-A
	TDL-B
	SL Rx-Tx
	AWGN
	TDL-A
	TDL-B

	sample
	1
	33.9
	58.9
	81.6
	sample
	1
	31.5
	127.8
	241.3

	
	2
	33.8
	42.7
	51.1
	
	2
	31.5
	128.4
	172.6

	
	3
	33.9
	39.5
	46.7
	
	3
	31.2
	120.3
	166.3

	
	4
	33.8
	39.5
	44.2
	
	4
	31
	114.6
	159.2



It can be observed that: 
· For sample=2&3, a very slight performance degradation occurs under AWGN channel
· For sample=3, the performance under TDL-A&B has degraded but still can be accepted.
· For sample=2, the performance has a noticeable degradation under TDL-B.
· The improvement of accuracy performance brought by better Es/Iot is not obvious as the improvement brought by the increase of number of samples. 
For SL RSRP and SL RSRPP, Es/Iot and the number of samples slightly impact the performance according to the simulation results.
Based on the analysis, at least samples=3 of SL-PRS for 48 PRBs BW can be used and RAN4 needs to consider whether sample=2 can be used.
Proposal 1: RAN4 to use lower number of samples for 48 PRBs SL-PRS BW, and at least 3 samples can be considered.
UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Rx/Tx side
[bookmark: _Hlk157695384]In RAN4#109 meeting, following agreements about SL-based UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Rx/Tx side were reached as
	Issue 1-1-3: UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Rx side
Agreements:
· When the synchronization reference source changes occurs during the measurement period at Rx side, i.e., at the UE which is performing the measurement,
· for SL RSTD measurements, 
· [UE shall restart the measurement and measurement period can be longer. ]
· for SL RTOA measurements, 
· UE shall restart the measurement after change and the previous measurement samples are dropped.  
· for SL PRS based Rx-Tx measurement, 
· FFS: The measurement delay when restarting:
·  , where K is the number of restarts.
· Option 2A: No need to define a limit for K (like in LTE).
· Option 2B: Maximum limit for K is defined, e.g., K≤Kmax, Kmax=TBD.
Issue 1-1-3a: UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Tx side
Proposals: 
· Option 1: 
· Upon the synchronization source change at the anchor UE, the measuring UE shall restart the SL PRS-based timing measurements (SL Rx-Tx, SL RSTD, and SL RTOA).
· The measurement reporting delay requirements can be defined to cover any of the synchronization source change at the measuring UE and/or any of the anchor UEs, e.g.:
 , where K is the number of restarts due to the synchronization source change at the measuring UE and/or at any of the anchor UEs.
· Option 1: No need to define a limit for K (like in LTE).
· Option 2: Maximum limit for K is defined, e.g., K≤Kmax, Kmax=TBD.



For SL RSTD, RAN1 has agreed to introduce mechanisms to mitigate the impact of synchronization errors between anchor UEs for SL-TDOA based measurements, e.g. exchange of synchronization information of anchor UEs between a UE and LMF or another UE. 
	RAN1#115
Agreement
Update previous agreement on synchronization information exchange with the following modification:
	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/eNB, the anchor UE can further provide cell identity information
· [Synchronization quality/accuracy information]
· The RTD between anchor UEs






	TS 38.214
For the SL RSTD, SL Rx-Tx time difference, SL RTOA, SL AoA, SL PRS-RSRP, and SL PRS-RSRPP measurements, the UE reports an associated SL PRS reception timestamp via higher layer parameter [slTimestamps]. For SL Rx-Tx time difference, the UE may report an associated SL PRS transmission timestamp via higher layer parameter [tx-Time-Info] and the UE may be configured to report a SL PRS transmission timestamp via [higher_layer_parameter]. The timestamp includes the SFN, slot number, and optionally nr-PhysCellID, nr-ARFCN, nr-CellGlobalID, or the timestamp includes DFN and slot number. The timestamp of DFN and slot number may include synchronization source indication of DFN.
The UE may be configured to report up to N Rx-Tx time difference measurements for the same SL PRS transmission associated with N different SL PRS receptions for the same pair of UE(s). The UE may be configured to report up to N Rx-Tx time difference measurements for the same SL PRS reception associated with N different SL PRS transmissions for the same pair of UE(s).
The UE may report, LoS/NLoS indicator(s) via [nr-los-nlos-Indicator] associated with each SL RSTD, SL Rx-Tx time difference, SL RTOA, SL AoA, SL PRS-RSRP, and SL PRS-RSRPP measurements.
The UE may report synchronization source type via [sync-Info-for-SL-TDOA-TOA] and/or relative time difference with the associated quality metric, via [higher layer parameter(s)]. For the SL RSTD measurement, the UE may report a reference UE information.
For SL RTOA measurement, SFN or DFN initialization time may be provided to the UE by a UE or the network.


According to RAN1, there may not be needed to drop or restart the measurement for SL-RSTD, Rx UE could continue the measurement after the sync source change. However, the exchanged synchronization information may not be provided in time and Rx UE needs to restart the measurement.
[bookmark: _Hlk162972059]Proposal 2: For SL RSTD measurements, UE shall restart the measurement after the synchronization reference source change at Rx side.
For Tx side, if the sync source change happens, UE may receive an updated RTD information and LMF or server UE could fix this positioning error based on the updated RTD information. Therefore, UE could continue measurement after the synchronization reference source change at Tx side for SL RSTD and SL Rx-Tx. However, the information may not be provided in time and UE needs to restart the measurement in that case. Similar analysis applies for SL RTOA.
[bookmark: _Hlk157421311]For SL-PRS Rx-Tx measurements, the impact of the sync error can be mitigated by the new definition (based on method of double-sided RTT) if UE report the Tx time stamp according to RAN1. In this definition, LMF/UE could request UE to report the Tx time stamp via high layer parameter. If UE could not report the Tx time stamp, legacy definition is used and UE needs to restart the measurement when sync source change occurs. 
Proposal 3: For SL RSTD and SL RTOA measurements, UE shall restart the measurement after the synchronization reference source change at Tx side.
Proposal 4: For SL-PRS Rx-Tx measurements:
· If the UE reports the transmission timestamp of a SL PRS, it shall continue the measurement after the synchronization reference source change at Tx/Rx side.
· Else, UE shall restart the SL Rx-Tx time difference measurement
[bookmark: _Hlk157697063][bookmark: _Hlk149413636]Impact of other channel/signals/SL procedures
[bookmark: _Hlk157697091][bookmark: OLE_LINK14]In the last meeting, following WF are made as
	Issue 1-1-4: Impact of other channels/signals/SL procedures
Proposals: 
· Option 1: (CATT, OPPO, Nokia)
· The SL-PRS based measurement requirements apply provided no SL-PRS symbols are dropped during the measurement period. 
· Do not define the exact extension when SL-PRS is dropped.
· Option 2: (vivo)
· SL PRS measurement requirements apply provided that reception/transmission of the slots containing SL PRS is not dropped due to other SL procedures.
· If the reception/transmission of the slots containing SL-PRS is dropped, the measurement period can be extended. RAN4 will specify how exactly the measurement period is extended, e.g.
· 

Where, 
L is the number of SL-PRS sample not available at the UE during TSL RSTD for SL-PRS RSTD measurement, where L≤Lmax
· Option 3: (Huawei)
· RAN4 not to define any impact of other SL procedures on the measurement period. 



SL UE may intend to change its synchronization reference source in some conditions, e.g, when UE is close to the edge of the cell. During the procedure of selection/reselection of new synchronization source, the reception/transmission of the slots containing SL-PRS may be dropped and the details of this procedure are analysed in out contribution [2]. 
In order to obtain a valid SL-PRS measurement result, the UE needs to extend the measurement duration time to measure additional SL-PRS sample when SL-PRS is dropped. The measurement period shall be related to the following two factors
a) The measurement time of Nsample SL-PRS samples required to obtain a valid measurement result;
b) The measurement time for the additional L SL-PRS samples that the UE is allowed to acquire. Among them, L needs to be less than or equal to Lmax, otherwise the UE will restart or cease the measurement;
For example, the SL-PRS RSTD measurement period can be rewrite as


Where L is the number of SL-PRS sample not available at the UE during TSL RSTD for SL-PRS RSTD measurement, where L≤Lmax.
Proposal 5: If the reception/transmission of the slots containing SL-PRS is dropped, the measurement period can be extended. RAN4 will specify how exactly the measurement period is extended, e.g.


Where, 
L is the number of SL-PRS sample not available at the UE during TSL RSTD for SL-PRS RSTD measurement, where L≤Lmax
Conclusion
[bookmark: _Hlk23953093]In this contribution, we provided our views on the RRM requirements for sidelink positioning. Based on analysis following proposals are present.
Proposal 1: RAN4 to use lower number of samples for 48 PRBs SL-PRS BW, and at least 3 samples can be considered.
Proposal 2: For SL RSTD measurements, UE shall restart the measurement after the synchronization reference source change at Rx side.
Proposal 3: For SL RSTD and SL RTOA measurements, UE shall continue the measurement after the synchronization reference source change at Tx side.
Proposal 4: For SL-PRS Rx-Tx measurements:
· If the UE reports the transmission timestamp of a SL PRS, it shall continue the measurement after the synchronization reference source change at Tx/Rx side.
· Else, UE shall restart the SL Rx-Tx time difference measurement\
Proposal 5: If the reception/transmission of the slots containing SL-PRS is dropped, the measurement period can be extended. RAN4 will specify how exactly the measurement period is extended, e.g.


Where, 
L is the number of SL-PRS sample not available at the UE during TSL RSTD for SL-PRS RSTD measurement, where L≤Lmax
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