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1. INTRODUCTION
In RAN1#109-e [1], there are some agreements about sidelink positioning, quoted as below:
Agreement
· For SL positioning evaluation, simulation bandwidths of 10, 20, 40 and 100 MHz in FR1 can be used. 
· For SL positioning evaluation, simulation bandwidths of 100, 200 and 400MHz in FR2 can be used.
Agreement
For a potential new SL PRS, study further the following
· Number of symbol(s) for AGC and/or Rx-Tx turnaround time
· Conditions under which AGC training and/or Rx-Tx turnaround time are needed
Agreement
With regards to the SL Positioning resource allocation, study further the following 2 options for SL Positioning resource (pre-)configuration:
· Option 1: Dedicated resource pool for SL-PRS 
· Include in the study at least the following aspects:
· which slots can be used, SL frame structure, SL positioning slot structure, multiplexing of SL-PRS with control information (if included in the same slot)
· positioning measurement report
· whether a dedicated frequency allocation (e.g., layer/BWP) is needed for SL PRS
· resource allocation procedure(s) of SL-PRS
· This option may or may not include control information (i.e., configuration/activation/deactivation/triggering of SL-PRS) for the purpose of SL positioning operation
· Option 2: Shared resource pool with sidelink communication.
· Include in the study at least the following aspects:
· co-existence between SL communication and SL positioning, backward compatibility
· Multiplexing considerations of SL-PRS with other PHY channels (PSCCH, PSSCH, PSFCH) and any modifications in the SL-slot structure
Agreement
With regards to the frequency domain pattern, study further a Comb-N SL-PRS design. Study at least the following aspects:
· N>=1 (where N=1 corresponds to full RE mapping pattern)
· Fully staggered SL-PRS pattern (e.g., M symbols of SL-PRS with comb-N with M=N and, at each symbol a different RE offset is used), Partially staggered SL-PRS pattern (e.g., M symbol(s) of SL-PRS with comb-N, with M<N, at each symbol a different RE offset is used), Unstaggered SL-PRS patterns (e.g., M symbol(s) of SL-PRS with comb- N, at each symbol a same RE offset is used, N > 1)
· The number of symbols of SL-PRS within a slot
· Any relation to the comb-N option
· RE offset pattern repetitions within a slot
· FFS: Other frequency domain pattern(s)
Agreement
With regards to the SL-PRS resource allocation, study the following two schemes:
· Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution)
· The network (e.g. gNB, LMF, gNB & LMF) allocates resources for SL-PRS 
· Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution)
· At least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS
· Applicable regardless of the network coverage 
· FFS: potential mechanisms, if needed, for SL-PRS resource coordination across a number of transmitting UEs (e.g. IUC-like solutions). 
· Note: Other Schemes are not precluded to be studied
· FFS how to handle resource allocation of SL-Positioning measurement report

In this contribution, we discuss some aspects of resource pool with SL PRS resources.
2. DISCUSSION
In RAN1 #109-e meeting [1], some positioning methods are agreed for study, such as RTT-type solutions using SL, SL-TDOA, SL-AoA, and SL-AoD. For the former two timing-based positioning methods, larger bandwidth for SL PRS is required for higher accuracy positioning, e.g., 10, 20, 40 and 100 MHz in FR1 are considered. Given the bandwidth requirement, one SL PRS will possibly occupy multiple sub-channels for PSSCH; otherwise, it may restrict to set larger sub-channel size with impact on PSSCH resource utilization flexibility. Moreover, multiplexing SL PRS with PSSCH may have potential issues on backward compatible and design complexity on rate matching. To avoid such impacts on resource pool with sidelink communication, we prefer Option 1 to design dedicated resource pool for SL-PRS.   
Proposal 1:  Adopt Option 1: Dedicated resource pool for SL PRS.
In legacy sidelink, RX UE gets resources reservation information based on received sidelink control information (SCI) from TX UE, instead of from network. TX UE acquires sidelink transmission resources via network scheduling (legacy mode 1) or TX UE selection (legacy mode 2). Following the same principle, there are two schemes of SL PRS resource allocation for study: 
   Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1) and 
   Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2).
Based on the two schemes, TX UE can acquire SL PRS resources. To assist RX UE in measurement, TX UE needs to provide corresponding scheduling/reserving information of SL PRS resources. Such scheduling/reserving information can also utilized for RX UE to perform scheme 2 of SL PRS resource allocation. In order to provide such scheduling/reserving information, there are some possible ways, e.g., MAC CE on PSSCH or SCI on PSCCH in resource pool with sidelink communication, or new SCI on new PSCCH in dedicated resource pool for SL PRS. From our aspect, SCI in resource pool with sidelink communication needs specific association between different kinds of resource pools and has potential issue of standalone PSCCH. MAC CE on PSSCH also needs specific association between different kinds of resource pools and induces possible latency concern. If dedicated resource pool for SL PRS is introduced, it can consider to design new PSCCH in the dedicated resource pool for SL PRS. Then, transmission, reception, scheduling and reservation of SL PRS can be almost operated in the dedicated resource pool for SL PRS, without impact on legacy resource pools with sidelink communication.
Proposal 2:  For providing scheduling/reserving information of SL PRS resources, introduce 
new SCI on new PSCCH in dedicated resource pool for SL PRS.

For increasing resource utilization efficiency with larger bandwidth, comb-N structure is applied for PRS design. As agreed in RAN1 #109-e meeting [1], fully staggered pattern, partially staggered pattern, Un-staggered pattern are possible patterns for designing M symbols of SL-PRS with comb-N structure. In frequency domain, different RE offsets (< N) can correspond to different non-overlapped SL PRS resources with same SL PRS bandwidth. In time domain, a slot can provide some SL PRS occasions depending on configuration of M (M ≤ N). In comparison, the RE level multiplexing and flexible occasion number of SL PRS are different from legacy PSSCH, which is sub-channel level multiplexing and only one PSSCH occasion in a slot. If fixed mapping rule between PSCCH and PSSCH resource is applied, multiple SL PRS resources will correspond to same one resource of new PSCCH, which will induce resource collision and severe performance impacts on new PSCCH reception. Thus, resource mapping rule between new PSCCH and SL PRS needs re-design for dedicated resource pool for SL PRS. 
[bookmark: _GoBack]Proposal 3:  Resource mapping between new PSCCH and SL PRS needs further design for dedicated resource pool for SL PRS.
3. CONCLUSION
In this contribution, we have following proposals about SL PRS:
Proposal 1:  Adopt Option 1: Dedicated resource pool for SL PRS.
Proposal 2:  For providing scheduling/reserving information of SL PRS resources, introduce 
new SCI on new PSCCH in dedicated resource pool for SL PRS.
Proposal 3:  Resource mapping between new PSCCH and SL PRS needs further design for dedicated resource pool for SL PRS.
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