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1	Introduction
As per the new WID on Expanded and Improved NR Positioning, one of the objectives is to support SL positioning and the corresponding requirements will be specified in RAN4. Last RAN4 meeting reached some conclusions capture in [1]. This contribution will provide our further considerations.
2	Discussion
	Issue 1-1-1: Measurement period requirements for SL-PRS based RSTD: 
Agreements:
· The measurement period requirements for SL-PRS based RSTD is defined as: 

where 
· S = scaling factor * Nsample. Scaling factor is FFS. 
· , where  and  are the start of the s-th and (s+1)-th slot where UE needs to measure SL-PRS, satisfying   is > FFS.
·  is FFS.
· For Nsample, further discuss the two options:
· Option 1: Define requirement for the sample number of 1 and FFS for 4.
· Option 2: Define requirement for the sample numbers of 1 and 4.


The framework to define measurement period for SL-PRS RSTD is defined during last meeting and several parameters need further discussion. The first parameter to be discussed is sample number. In our view, 1 sample is necessary especially in case of aperiodic SL-PRS transmission. Besides, 4 samples are beneficial for performance improvement. From this perspective, option 2 can be supported.
Proposal 1: Define requirements for the sample numbers of 1 and 4.
Table 1, UE feature 41-1-1: common SL-PRS processing capability
	Feature group
	Components
	Note

	41-1-1
Common SL PRS Processing Capability in a SL BWP
	1. Maximum SL PRS bandwidth in MHz in a resource pool for positioning, which is supported and reported by UE for SL-PRS measurement

	Component 1 candidate values:
FR1 bands: {5, 10, 20, 40, 50, 80, 100}
FR2 bands: {50, 100, 200, 400}

	
	2. Maximum number of active SL PRS resources across all configured RPs assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE
	Component 2 candidate values:
FR1 bands: {1, 2, 4, 6, 8, 12, 16[, 24, 32, 48, 64, 128]} for each SCS: 15kHz, 30kHz, 60kHz
FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64, 128} for each SCS: 60kHz, 120kHz

	
	3. Maximum number of slots with active SL PRS resources across all configured RPs assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE
	Component 3 candidate values:
FFS

	
	4. Minimum time after the end of a slot carrying the active SL-PRS resource(s) assuming maximum number of symbols and maximum bandwidth for a UE finish the SL-PRS resource processing [and preparing the positioning measurement report] [assuming the active SL-PRS resources during this time haven’t exceeded the reported capabilities] which is supported and reported by UE]
	Component 4 candidate values: {[30ms, 40ms, 50ms, 100ms]}



	
	[5. SL PRS buffering capability]
	[Component 5 candidate values: {Type 1 – sub-slot/symbol level buffering, Type 2 – slot level buffering}]

	Note: a SL PRS resource is considered as active starting at the end of the last symbol of the PSCCH carrying the SCI trigger and the occupancy is released at the end of timeline indicated in component 4


The second parameter is scaling factor or S. We think the similar approach in DL-PRS measurement could be reused, e.g. .  can be reused since SL-PRS transmission in FR2 is not precluded based on the WID.  can also be reused if TEG feature is supported. The last two terms are related to PRS processing capabilities, which is slightly modified as shown in table 1 above. The scaling factor  is to extend the measurement period due to the capability of the maximum number of DL-PRS resources can be processed within a slot, i.e. . Then, it is straightforward to replace  by component 2 the maximum number of active SL-PRS resources can be supported, denoted as  in this contribution. And the numerator  should be replaced by the number of active SL-PRS resources, denoted as . However, the value of  is hard to be determined in practice since it is related to the distribution of SL-PRS resources in the time domain and minimum processing time indicated by component 4. For simplicity, the number of configured SL-PRS resources can be used by assuming all the configured SL-PRS resources will be active at the same time, i.e. . In addition, a scaling factor regarding component 3 should also be considered, e.g. , where  is the maximum number of slots with active SL-PRS resources and  is the related UE capability and determined by component 3. Similarly, the number of configured SL-PRS resources can be used as  by assuming all the configured SL-PRS resources will be active at the same time and they are distributed in different slots. Considering that the SL-PRS resource will not be considered as active after the process time indicated by component 4,  should be up bounded by . i.e. , where  is the number of slots contained within the processing delay. For example,  if processing time is 30ms and 15kHz subcarrier spacing is used for SL-PRS resources.
Proposal 2: The scaling factor should be, where:
·  is the number of SL-PRS resources configured to be measured.
·  is the maximum number of active SL-PRS resources as indicated by component 2 of UE FG 41-1-1.
· 
·  is the maximum number of slots with active SL-PRS resources as indicated by component 3 of UE FG 41-1-1.
·  is the number of slots contained within the processing delay as indicated by component 4 of UE FG 41-1-1.



Figure 1, illustration of SL-PRS measurement period
As illustrated above,  should include minimum processing time indicated by component 4 and the duration of SL-PRS resources. If there are multiple SL-PRS resources in the last measurement sample, the empty slots between multiple SL-PRS resources, should also be counted in the duration even if these empty slots does not carry any SL-PRS resource. 
Proposal 3:  should include both the duration of last SL-PRS resources and minimum processing time, i.e. .
It is agreed to reuse the same period requirements of RSTD for other types of SL-PRS based measurement. One special case is UE Rx-Tx time difference measurement when the actual SL-PRS transmission time is required. UE cannot obtain the Rx-Tx time difference before actually transmitting SL-PRS and naturally the time to wait for SL-PRS transmission should also be considered. 
Proposal 4: For UE Rx-Tx time difference with definition #2, the time for SL-PRS transmission should also be considered.
	Agreement
Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and up to N different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
· FFS: value range of N

Agreement
For the indicated number N of different SL PRS receptions (resp. transmissions) associated with the same SL PRS transmission (resp. reception), the value range of N is {2, 3, 4}.




Figure 2, illustration of multiple Rx-Tx measurement
Besides, RAN1 also introduce multiple Rx-Tx measurements for the same SL-PRS transmission or reception. For example, UE B in figure 2 could transmit single SL-PRS B and receive N=3 SL-PRS A from UE A, which will lead to 3 UE Rx-Tx time difference measurements. Clearly, the measurement period needs to be further extended compared with single-sided Rx-Tx measurement. One approach is to count N in the scaling factor or S, for example *. 
Proposal 5: If configured to report multiple UE Rx-Tx time difference measurements with N different SL-PRS receptions or transmissions, the measurement period should be longer, e.g. by further scaling S by N.
	Issue 1-1-3: Requirements applicability regarding SL-DRX
Agreements: 
· FFS: The same SL-PRS based measurement period requirements apply for the case [with SL-DRX] and without SL DRX. 


For Uu link positioning, the same measurement period requirements apply without DRX as well as any DRX configuration. SL-DRX is introduced for power saving and we don’t think this feature is essential for SL positioning. In summary, the approach for Uu link positioning could be reused for SL positioning and the same requirements will apply for both non-DRX as well as SL DRX case.  
Proposal 6: The same requirements apply for both non-DRX case and SL DRX case.
	Issue 1-1-4: Impact of other channels/signals
Agreements: 
· FFS: SL PRS measurement requirements apply provided that reception/transmission of the slots containing SL PRS is not dropped due to other SL procedures (e.g., Selection/Reselection of V2X Synchronization Reference Source). 
· FFS: If the reception/transmission of the slots containing SL PRS is dropped, the measurement period can be extended. 
· Option 1: RAN4 does not specify how exactly the measurement period is extended.
· Option 2: RAN4 will specify how exactly the measurement period is extended. 


RAN1 reached a consensus that SL-PRS will be transmitted in shared or dedicated resource pool similar as SL data, and the slots for S-SSB are excluded from resource pool, which means S-SSB and SL-PRS are allocated in different slots in a TDM manner. So, there is no need to consider the sharing/collision between S-SSB and SL-PRS. When defining SL-PRS measurement requirements, we can focus on the non-dropped case firstly. 
Proposal 7: 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 SL-PRS is dropped, clearly the measurement period will be longer. However, it is hard to specify the exact extended period due to the unpredictable dropping occasion. On the other hand, the Rx dropping ratio is quite small, 0.3% of data (including SL-PRS) reception. So we support option 1, not specify how exactly the measurement period is extended.
Proposal 8: If the reception/transmission of the slots containing SL-PRS is dropped, the measurement period can be extended but the exact extension is not specified.
	Issue 1-1-5: Impact of Uu link connection distortion
Way Forward:
· Option 1: 
· SL PRS measurement requirements apply provided that reception of the slots containing SL PRS is not interrupted due to Uu operation.
· Option 2: 
· The SL UE can continue an SL positioning measurement or transmission also during RLF, RRC reestablishment, and handover, if the SL PRS resources are configured to be available also during these procedures;
· Otherwise, SL positioning measurements shall be dropped whenever the measuring or any of the transmitting SL UEs experience distortion on their Uu links during the SL positioning session.


The impact of Uu link mobility on the SL PRS transmission/reception is discussed but no consensus is reached. We understand that sometimes the Uu link mobility such as RLF, RRC reestablishment and handover should be prioritized to maintain good connection with network. However, we think sometimes SL positioning is more urgent. Option 1 is quite generic and can be supported.
Proposal 9: SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to Uu operation. 
	Issue 1-3-1: Requirements for initiation/cease of SL PRS Tx
Way Forward: 
· Option 1: 
· Deprioritize defining requirements for initiation/cease of SL PRS transmission. 
· Option 2: 
· RAN4 will define requirements for initiation/cease of SL transmissions for positioning.


It was proposed to define the requirements for initiation/cease of SL-PRS transmission during the last meeting. In our understanding, the procedure for initiation/cease of SL transmission should be determined by RAN1. And then RAN4 could start working on the requirements if needed. Based on the agreements achieved by now, the SL-PRS transmission is similar as data and no further enhancements on the initiation/cease procedure. So, the related requirements in RAN4 could be deprioritized. 
Proposal 10: Deprioritize defining requirements for initiation/cease of SL-PRS transmission.
3	Conclusion
Based on RAN1 progress, this contribution gave our considerations on defining RRM requirements for SL positioning and the following proposals:
Proposal 1: Define requirements for the sample numbers of 1 and 4.
Proposal 2: The scaling factor should be, where:
·  is the number of SL-PRS resources configured to be measured.
·  is the maximum number of active SL-PRS resources as indicated by component 2 of UE FG 41-1-1.
· 
·  is the maximum number of slots with active SL-PRS resources as indicated by component 3 of UE FG 41-1-1.
·  is the number of slots contained within the processing delay as indicated by component 4 of UE FG 41-1-1.
Proposal 3:  should include both the duration of last SL-PRS resources and minimum processing time, i.e. .
Proposal 4: For UE Rx-Tx time difference with definition #2, the time for SL-PRS transmission should also be considered.
Proposal 5: If configured to report multiple UE Rx-Tx time difference measurements with N different SL-PRS receptions or transmissions, the measurement period should be longer, e.g. by further scaling S by N.
Proposal 6: The same requirements apply for both non-DRX case and SL DRX case.
Proposal 7: SL-PRS measurement requirements apply provided that reception/transmission of the slots containing SL-PRS is not dropped due to other SL procedures.
Proposal 8: If the reception/transmission of the slots containing SL-PRS is dropped, the measurement period can be extended but the exact extension is not specified.
Proposal 9: SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to Uu operation. 
Proposal 10: Deprioritize defining requirements for initiation/cease of SL-PRS transmission.
4	Reference
[1] R4-2317380, WF on R18 NR positioning – SL positioning and Carrier Phase Positioning, CATT
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