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1. INTRODUCTION
In previous RAN1 meetings [1][2], there are some agreements about SL PRS resource allocation.

Agreement
Regarding Scheme 1 SL-PRS resource allocation, do not further consider a transmitting UE to receive the SL-PRS resource allocation through higher layers from the LMF (i.e. Option 1 is not pursued further). 

Agreement
Sensing based or random selection in Scheme 2 is allowed by (pre-)configured per resource pool (similar to Rel-17 NR sidelink communication). 
· Working assumption: Sensing-based and random selection can be allowed in the same resource pool 
· FFS: whether any enhancements are needed for coexistence of random selection and sensing-based resource selection in a resource pool
· FFS: Details on the sensing-based resource selection and random selection, whether it will be similar to NR Rel-16 or NR Rel-17.

Agreement
For Scheme 1 SL-PRS resource allocation, a transmitting UE can receive a SL-PRS resource allocation signaling from gNB through a
· Dynamic grant
· FFS Reuse DCI format 3_0 for signalling SL-PRS resource allocation or Support a new DCI format (3_X) and consider DCI format 3_0 as a starting point
· Configured grant type 1
· the SL-PRS transmission(s) follows the higher layer configuration
· Configured grant type 2
· Support activating and releasing the configured grant using a new DCI format 3_X or 3_0 (to be down-selected between the two DCI formats)
· The above mechanisms use NR Rel-16 mode-1 signaling as a starting point
· FFS: whether same/different DCI format(s) are applied for shared pool and dedicated pool.
· FFS: Further details

Agreement
With regards to the SCI signaling in a shared resource pool, in addition to SL PRS transmission, the UE transmits
· Opt. 1: SCI1-A & a 2nd stage SCI format are used for SL-PRS indication
· FFS: Details including a new or existing 2nd stage SCI
Agreement
For a dedicated resource pool for SL positioning, only a single stage SCI is used. PSCCH and associated SL-PRS are TDMed in the same slot.
· FFS: whether SL-PRS can be transmitted in a slot without associated PSCCH

Agreement
For the scheme 2 sensing-based resource allocation: 
· Alt. 2: Rel-16 resource (re)-selection procedure with periodic and without periodic reservations is the starting point for the design of SL-PRS in the dedicated resource pool. 
· Note: This means that Rel-17 partial sensing is not considered a starting point for the design

In this contribution, we discuss some aspects for SL PRS resource allocation.
2. DISCUSSION
In NR sidelink, sub-channel based resource allocation is applied for PSSCH. With regards to bandwidth of SL PRS, there are two alternatives. Alt.1 is that bandwidth of SLPRS can be same or smaller than that of the resource pool, which means that sub-channel based resource allocation can be also applied for SL PRS in dedicated resource pool. Alt.2 is that bandwidth of SL PRS shall be same as that of the resource pool. Different bandwidth requirement of positioning/ranging may correspond to SL PRS transmission and measurement in different dedicated resource pool. Thus, Alt.2 may induce more resource pool partition in a carrier and require further resource pool selection procedure. In comparison, Alt.1 can provide more flexibility and efficiency on resource utilization. To mitigate possible SL PRS resource blocking, starting sub-channels can be restricted in some candidate sub-channels for different SL PRS transmission bandwidths, which restriction is similar as SRS resource design.  
Proposal 1:  For dedicated resource pool, bandwidth of SL-PRS can be same or smaller than that of the resource pool.
Regarding resource allocation for SL PRS, two schemes are introduced. UE can be configured to perform either Scheme 1 or Scheme 2, applicable to all configured resource pools.
In scheme 1 corresponding to network-centric SL PRS resource allocation, the network will allocate SL PRS resource(s) via SL PRS grant. In previous RAN1 meeting [1], it is agreed to not further consider SL-PRS resource allocation through higher layers from the LMF. Thus, the main issue in scheme 1 is to design such SL PRS grant [2]: one option is to re-use DCI format 3_0 for signalling SL-PRS resource allocation, and the other option is to design a new DCI format 3_X. 
For shared resource pool, it needs to restrict SL PRS transmission within multiplexed PSSCH transmission; otherwise, it is hard to guarantee backward compatible. Then, re-using DCI format is a feasible to assign PSSCH resource, and TX UE can autonomously determine SL PRS resource from the assigned PSSCH resource. However, for dedicated resource pool, granularity of SL PRS resource allocation will be totally different from PSSCH, e.g., SL PRS resource requires further scheduling information of RE offset and SL PRS occasion indication. Thus, it needs to design a new DCI format 3_X for dedicated resource pool. To differentiate SL grant for PSSCH and SL PRS grant for dedicated resource pool, either RNTI or resource pool index can achieve such differentiation. Regarding whether to include HARQ process, NDI, PUCCH resource indication, it will depend on further study on whether and how to support SL PRS retransmission. 
Proposal 2:  For dedicated resource pool in scheme 1, introduce a new DCI format 3_X as SL PRS grant, which allocates SL PRS resource(s) with scheduling information of RE offset and SL PRS occasion indication.
In scheme 2 corresponding to UE autonomous SL PRS resource allocation, it shall support at least sensing-based resource allocation to avoid resource collision. Following principle of legacy sidelink, TX UE needs to provide sidelink control information for indicating/reserving SL PRS resources, which can assist RX UE in SL PRS measurement and also assist other UEs in performing its sensing-based resource allocation. To avoid design complexity, it is better to also keep legacy sidelink principle such 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.
The sensing-based resource allocation in scheme 2 can be introduced mostly based on sidelink mode 2 design, just with some modification. For instance, one difference is that PSSCH applies sub-channel based resource allocation, while SL PRS resources are differentiated in RE level, which expects to suffer higher interference due to Doppler frequency shift. It is FFS on how to deal with such interference issue in scheme 2.
Observation 1:  SL PRS resource differentiation in RE level will suffer higher interference due to Doppler frequency shift.
Proposal 3:  In scheme 2, sensing-based SL PRS resource allocation is introduced mostly based on sidelink mode 2 design, and further considers interference issue due to resource differentiation in RE level.

3. CONCLUSION
In this contribution, we have following proposals about SL PRS resource allocation:
Proposal 1:  For dedicated resource pool, bandwidth of SL-PRS can be same or smaller than that of the resource pool.
Proposal 2:  For dedicated resource pool in scheme 1, introduce a new DCI format 3_X as SL PRS grant, which allocates SL PRS resource(s) with scheduling information of RE offset and SL PRS occasion indication.
Observation 1:  SL PRS resource differentiation in RE level will suffer higher interference due to Doppler frequency shift.
Proposal 3:  In scheme 2, sensing-based SL PRS resource allocation is introduced mostly based on sidelink mode 2 design, and further considers interference issue due to resource differentiation in RE level.
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