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1. Introduction
Based on the discussion on resource allocation for SL positioning reference signal during RAN1#113 meeting, some agreements were achieved as follows [1]: 
	Agreement
For a dedicated resource pool for SL positioning, SL-PRS cannot be transmitted in a slot without associated PSCCH.
Agreement
PSSCH is not included in dedicated resource pool for SL positioning.
Agreement
With regards to the SCI signaling in a shared resource pool, 
· Support a new format for 2nd stage SCI.
· FFS how to indicate the new 2nd stage SCI format
· FFS: If a 2nd stage SCI indicates both SL-PRS and SL-SCH, the cast type, destination ID, source ID are shared.
Agreement
In shared resource pools,
· With regards to PSCCH and SL-PRS multiplexing, support Alt. B.1. from previous agreement (i.e., Only TDMing is supported)
Agreement
In a shared resource pool, SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot:
· With regards to PSSCH and SL-PRS multiplexing, only TDMing is supported for the already agreed comb sizes 1, 2, 4
Agreement
In a shared resource pool, SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot:
· The PSSCH is used for 2nd SCI and SL-SCH
· Note: the UE may not have data available for transmission. Up to RAN2 how to define the specification support for this case.
Agreement
For the shared resource pool, reuse the existing IUC signaling of both Scheme 1 and Scheme 2.
· SL-PRS transmissions are treated as any other legacy transmission for SL communication when considering IUC information exchanges. 
Conclusion
For Rel-18 sidelink positioning:
· For the dedicated resource pool, IUC signalling is not supported
· Do not support that a UE can reserve a SL-PRS resource for the transmission of another UE
Agreement
PSFCH is not included in dedicated resource pool for SL positioning.
Agreement
In the dedicated resource pool, 
· with regards to the SL-PRS time-domain resource allocation within the resource pool support a
· SL-PRS-resource-based allocation	
· SCI for SL-PRS should at least indicate the following values:
· Source ID
· Destination ID
· Resource reservation period
· SL-PRS Priority
· Cast type
· With regards to the SL-PRS configuration and/or SL-PRS time assignment information, select one alternative at RAN1#114:
Agreement
For Scheme 2, in a dedicated resource pool, 
· Multiple L1 SL-PRS priority are allowed in a resource pool
· A SL PRS resource within the resource selection window is used as a candidate resource
· with regards the reservation interval of SL-PRS, it is provided by UE’s higher layers with values TBD. The set of values is (pre-)configured.
· Use the periodicities available for legacy SL communication and the ones defined for DL-PRS as a starting point.
· with regards to the resource (re)-selection procedure
· support re-evaluation & pre-emption for SL-PRS using the Rel-16 re-evaluation and pre-emption respectively as a starting point. 
Agreement
In dynamic grant type resource allocation in scheme 1,
· For shared resource pool, DCI format 3_0 is being used as a starting point, down-select between the two alternatives below:
· Alt. 1: Indication SL-PRS specific information is explicitly included in DCI
· FFS: Which SL-PRS specific information
· Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI
· FFS: Dedicated resource pool
Agreement
In a dedicated resource pool, with regards to the PSCCH, reuse the PSCCH channel structure of SL communications, at least with regards to the following aspects:
· The first PSCCH symbol is mapped to the 2nd symbol available for SL transmissions in a slot 
· Note: 1st symbol available for SL transmissions in a slot is for PSCCH AGC similar to legacy
· PSCCH DM-RS in the slot is being reused from legacy
· The number of PSCCH symbol(s) is (pre-)configured to (down-select at RAN1#114):  
· Alt. 1: 2 or 3 symbols (same as legacy)
· Alt. 3: 1, or 2 or 3 symbols
· The number of PRBs is (pre-)configured using the legacy values
· FFS: reconsider if 1-symbol PSCCH is supported


Considering maximum leveraging existing design in SL and positioning [2]-[4], this contribution shares some views on resource allocation for SL positioning reference signal.
2. Resource allocation for SL-PRS
2.1 Dedicated resource pool for positioning
According to the previous agreements, a UE can be (pre-)configured with one or more dedicated and/or shared SL resource pools. Since PSSCH associated with SL positioning is not supported in a dedicated resource pool, there should be an association between the dedicated resource pool for SL-PRS transmission and a shared resource pool for positioning related information transmission, such as the SL-PRS measurement report which only can be conveyed as SL data though PSSCH in the shared resource pool. 
In addition, for efficient usage of a dedicated resource pool, the dedicated resource pool should be common to multiple UEs associated with the same or different ongoing positioning sessions in parallel. Correspondingly, the same or different shared resource pools related to respective SL PRS transmissions can be (pre)configured to a UE performing SL positioning based on the dedicated resource pool.
Proposal 1: Regarding a dedicated resource pool for SL positioning, the association between the dedicated resource pool and a shared resource pool(s) should be (pre)configured.
2.2 Channels in dedicated resource pool
As agreed, legacy resource reservation/indication method is reused as starting point for resource allocation in the dedicated resource pool. Considering the special purpose of a dedicated resource pool, only SL-PRS and PSCCH associated with SL-PRS are supported aiming at efficient resource utilization. While SL data related to SL-PRS transmission can be transmitted in shared resource pool based on the association between the dedicated resource pool and a shared resource pool(s) as discussed above, especially for TDM-ed multiplexing of SL PRS transmissions from different UEs in the dedicated resource pool. Further, a mapping between multiple TDM-based SL PRSs and their associated PSCCHs should be defined accordingly, including the PSCCH resource allocation at least, such as in a manner of sub-channel based FDMed multiplexing.
Proposal 2: At least for TDM-ed multiplexing of SL PRS transmissions from different UEs in a dedicated resource pool, the mapping between each SL PRS and associated PSCCH should be defined.
2.3 Resource allocation of SL-PRS in dedicated resource pool
For various positioning methods in SL positioning, different SL PRS bandwidths may be applied according to different positioning accuracy requirements. If the bandwidth of SL PRS resource in a resource pool is fixed at the bandwidth of the pool, although it could simplify SL PRS detection at receiving UE, multiple resource pools with different bandwidths may be a mandatory configuration for each positioning related UE to meet potential accuracy requirements. Correspondingly, SL PRS receiving UE needs to monitor multiple resource pools at the same time for a single positioning transaction, so the benefit from fixed SL PRS bandwidth may be offset to a large extent. 
To reduce the impact of variable SL PRS bandwidth on SL PRS detection, multiple allowed SL PRS bandwidth values can be (pre)configured per resource pool as a compromise between flexible resource utilization and low SL PRS detecting complexity. 
Proposal 3: The bandwidth of SL-PRS can be same or smaller than that of the dedicated resource pool. 
Proposal 4: The allowed bandwidths of SL-PRS can be (pre)configured per dedicated resource pool.
Among the candidate methods of SL PRS resource allocation in dedicated resource pool, SL-PRS-resource-based allocation obviously has flexible effect on resource utilization by allowing a transmitting UE occupies any part of (in manner of sub-slot/mini-slot) or all available time resource in a slot. In Scheme 1 allocation, it is feasible due to the coordination by network for different UEs using the same dedicated resource pool. 
While for Scheme 2 resource allocation, if a UE is configured multiple SL PRSs with different starting symbols, it may determine the starting symbol arbitrarily when the whole slot is available. However, for comb-based FDM-ed SL PRS multiplexing from different UEs, at least the staring symbols for different SL PRSs on overlapping time resources should be aligned, as well as the length of SL PRSs if the same (M,N) pattern is applied to different SL PRSs.
Further, even for TDM-ed multiplexing SL PRS from different UEs, an efficient time resource allocation depends on the implicit coordination among different UEs, e.g. the starting symbol of SL PRS resources are (pre)configured to arrange as much as possible SL PRSs in a slot and avoid resource conflict. Or on the contrary, the candidate starting symbols (and length) for SL PRS in a slot may be (pre)configured at least for Scheme 2 resource allocation per dedicated resource pool. Namely a slot may be divided into multiple preconfigured sub-slots, a SL PRS may occupy one or multiple continuous sub-slots.
Proposal 5: With regard to the SL PRS time resource allocation within the resource pool, SL-PRS-resource-based allocation can be supported for Scheme 1 allocation. 
Proposal 6: With regard to the SL PRS time resource allocation within the resource pool, at least the candidate staring symbols of SL PRS in a slot should be (pre)configured for Scheme 2 allocation.
2.4 Physical SL positioning procedure
As discussed in previous meetings, IUC approaches based on information exchanging among target UE and anchor devices can facilitate the reliable and efficient resource selection for SL PRS transmissions from different nodes. Both Scheme 1 and Scheme 2 IUC procedure can be reused in shared resource pool for prioritizing SL-PRS resource as well as avoiding inter-UE interference. While regarding the Scheme 1 for TDM-ed multiplexing of SL PRS resource and PSSCH/PSCCH within a slot in shared resource pool, although SL PRS transmissions are treated as legacy transmission for SL communication as agreed, IUC indication corresponding to SL PRS and SL data in the same slot should be generated respectively, especially for FDM-ed multiplexing of different SL PRS resources. Considering the remaining time-frequency resource other than the resource for SL data transmission within a slot, the preferred resource indication in IUC information may be varied with different SL PRS resources. In other words, SL data resource size may directly affect resource selection/determination for SL PRS transmission(s) in the same slot.
Further, the specific features in positioning procedure, such as the bi-directional transmission of SL-PRS/measurement report and the parallel positioning sessions with low latency in typical positioning methods, should be taken into account for SL-PRS resource allocation. Hence, at least the enhancement on the requesting/providing form and content may be necessary for the application of IUC in SL positioning.
Proposal 7: Both Scheme 1 and Scheme 2 IUC procedure should be applied to SL positioning based on necessary enhancement on the positioning related signaling and indications.
3. Conclusion
This contribution shares our views on resource allocation for SL positioning reference signal, and the following proposals are made:
Proposal 1: Regarding a dedicated resource pool for SL positioning, the association between the dedicated resource pool and a shared resource pool(s) should be (pre)configured.
Proposal 2: At least for TDM-ed multiplexing of SL PRS transmissions from different UEs in a dedicated resource pool, the mapping between each SL PRS and associated PSCCH should be defined.
Proposal 3: The bandwidth of SL-PRS can be same or smaller than that of the dedicated resource pool. 
Proposal 4: The allowed bandwidths of SL-PRS can be (pre)configured per dedicated resource pool.
Proposal 5: With regard to the SL PRS time resource allocation within the resource pool, SL-PRS-resource-based allocation can be supported for Scheme 1 allocation. 
Proposal 6: With regard to the SL PRS time resource allocation within the resource pool, at least the candidate staring symbols of SL PRS in a slot should be (pre)configured for Scheme 2 allocation.
Proposal 7: Both Scheme 1 and Scheme 2 IUC procedure should be applied to SL positioning based on necessary enhancement on the positioning related signaling and indications.
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