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1. INTRODUCTION
According to WID [1], objective of Expanded and Improved NR Positioning includes sidelink positioning:
· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS is used as a starting point [RAN1].
· Specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum.
· NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified. 
· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
· Specify support of resource allocation for SL PRS:
· Including resource allocation Scheme 1 and Scheme 2, where Scheme 1 corresponds to a network-centric SL PRS resource allocation and Scheme 2 corresponds to UE autonomous SL PRS resource allocation [RAN1].
· For resource allocation mechanism for SL PRS in Scheme 2: 
· Study and specify support of sensing-based resource allocation, and/or a random resource selection [RAN1].
· Study and specify solutions for congestion control for SL PRS and/or inter-UE coordination for SL-PRS [RAN1].
· Support resource allocation for shared resource pool with Rel-16/17/18 sidelink communication and dedicated resource pool for SL PRS [RAN1].
· NOTE: For SL positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.
· Specify procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 
· Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].

In this contribution, we discuss some aspects for SL PRS design.
2. DISCUSSION
According to TS 38.859 [2], some positioning methods using sidelink measurements are identified for possible introduction, such as RTT-type solutions using SL, SL-TDOA, SL-AoA and SL-AoD. To support such sidelink measurements, a new sidelink reference signal for SL positioning/ranging, referred to as SL PRS, will be introduced. For 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, dedicated resource pool for SL PRS is one direction of avoiding potential backward compatible issues on legacy Rel-16/17 UEs. Moreover, sidelink control information shall be used for indicating/reserving SL PRS resource(s). To avoid design complexity, it is better to keep sidelink principle of supporting neither standalone SCI nor standalone SL PRS in a slot. It means that each SL PRS transmission is associated with a SCI transmission in the same slot. Thus, PSCCH which carries SCI associated with SL PRS transmission(s) shall be included in dedicated resource pool for SL positioning.   
Proposal 1:  In dedicated resource pool for SL positioning, PSCCH which carries SCI associated with SL PRS transmission(s) shall be included in addition to SL PRS.
Proposal 2:  In dedicated resource pool for SL positioning, it supports neither standalone SCI nor standalone SL PRS in a slot.
Regarding to physical structure of SL PRS, for increasing resource utilization efficiency with larger bandwidth, it supports comb-N design in frequency domain pattern, that N = {1,2,4,6,8,12}. Different RE offsets (< N) can correspond to different non-overlapped SL PRS resources with same SL PRS bandwidth. In time domain, a SL PRS occasion may occupy M symbols within a slot, excluding symbol(s) used for AGC training/Rx-Tx turnaround. Given occupancy of PSCCH, AGC and gap symbol, there are at most 8 available symbols for SL PRS transmission(s) in a slot. Thus, SL PRS with comb-12 design can utilize only partially staggered pattern, while fully and partially staggered patterns are possibly applied for SL PRS with comb-2, comb-4, comb-6, or comb-8 design. Considering general restriction of M ≤ N, some scenarios may induce un-utilized symbol(s) in a slot, such as comb-2,4,6 design or partially staggered pattern with comb-8 design. To avoid such resource waste, dedicated resource pool for SL positioning may include multiple SL PRS occasions in a slot. To guarantee alignment of SL PRS resource utilization, resource pool configuration can provide symbol distribution of one or more SL PRS occasion in slot.
Proposal 3:  In dedicated resource pool for SL positioning, it supports multiple SL PRS occasions in a slot.
In another aspect, RE level multiplexing and flexibility on SL PRS occasion number are quite 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 in a slot will correspond to the same one resource of PSCCH. It will induce resource collision and severe performance impacts on PSCCH reception and SL PRS measurement. Thus, resource mapping between PSCCH and SL PRS resource needs re-design for dedicated resource pool for SL positioning. 
Proposal 4:  Resource mapping between PSCCH and SL PRS resource needs further design for dedicated resource pool for SL positioning.


3. CONCLUSION
In this contribution, we have following proposals about SL PRS design:
Proposal 1:  In dedicated resource pool for SL positioning, PSCCH which carries SCI associated with SL PRS transmission(s) shall be included in addition to SL PRS.
Proposal 2:  In dedicated resource pool for SL positioning, it supports neither standalone SCI nor standalone SL PRS in a slot.
Proposal 3:  In dedicated resource pool for SL positioning, it supports multiple SL PRS occasions in a slot.
Proposal 4:  Resource mapping between PSCCH and SL PRS resource needs further design for dedicated resource pool for SL positioning.
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