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[bookmark: OLE_LINK1]In the RAN#98-e WG meeting, New WID on Expanded and Improved NR Positioning was approved [1]. One of the work item objectives is to specify support of resource allocation for SL PRS. 
	Objective:
· 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.


Based on the discussion and agreements of the previous meetings, in this contribution, we press ahead with related issues to enable SL positioning, including SL-PRS shared and dedicated resource pool related and scheme 1 and scheme 2 allocation issues.
1 Dedicated resource pool
With regards to the channel structure of the dedicated resource pool, there remains three options in RAN1#110bis-e meeting
	Agreement
For a dedicated resource pool for SL positioning,
· With regards to which channels can be included in the resource pool in addition to SL-PRS, consider the following options:
· Opt. 1: No other channel can be included beyond SL-PRS
· Opt. 2: PSCCH which carries SCI associated with SL-PRS transmission(s) is included
· Opt. 3: PSCCH which carries SCI associated with SL-PRS transmission(s) and PSSCH associated with SL-PRS transmission(s) are included
· FFS: Details
· FFS: definition of PSSCH associated with SL-PRS transmission(s)
Note: Companies are encouraged to provide their analysis and views on the above


And after the discussion in RAN1#112 meeting, it has been concluded that option 1 is eliminated. The follow-up discussion will only take place between opt. 2  and 3.
	Agreement
For a dedicated resource pool for Positioning,
· With regards to which channels can be included in the resource pool in addition to SL-PRS, option 1 (No other channel can be included beyond SL-PRS) is NOT pursued further. 
· Continue discussion between Option 2 and 3, and whether any other channel could also be included (e.g. PSFCH).


 Note that the original motivation of introducing the dedicated resource pool is that the bandwidth of the shared resource pool is limited. The positioning accuracy is highly related to the bandwidth of the reference signals, yet it is hard for a UE to find a slot where all the sub-channels are available. Hence, the positioning accuracy cannot be guaranteed. With the introduction of the SL-PRS dedicated resource pool, this problem can be solved perfectly from the beginning of the design of the SL-PRS resources. If it is supported to include PSSCH in the dedicated resource pool, the boundary between it and the shared resource pool will then become ambiguous. It defeats the original design intent as it is not clear what is the difference between a SL-PRS dedicated resource pool containing PSSCH and a shared resource pool containing SL-PRS. In other words, the inclusion of PSSCH in dedicated pool is unnecessary and the shared resource pool are already capable of serving such a purpose and would cause trouble, i.e., lead to a reduction in available bandwidth. 
Proposal 1: With regards to which channels can be included in the dedicated resource pool in addition to SL-PRS, we support opt. 2 (PSCCH which carries SCI associated with SL-PRS transmission(s) is included).
With regards to the content of configuration of the dedicated resource pool, the following agreement is achieved, and companies are encouraged to provide views for this issue.
	Agreement
For a dedicated resource pool for positioning:
· The set of slots that belong to a resource pool is determined in the same way as for legacy SL communication pool (i.e. see section 8 of 38.214).
· FFS: additional slots that can be used for SL PRS is not precluded
· Study what the dedicated resource pools for positioning (pre-)configuration should include, and consider at least the following: The start PRB position, the number of contiguous PRBs, SL-PRS configuration, synchronization configuration, resource allocation scheme 2 related configuration, power control configuration, sub-channel size and sub-channel count, time-domain bitmap, reporting configuration


In study item phase the evaluation results shows that at least 20MHz bandwidth is needed for SL PRS to satisfy the accuracy identified requirements. Considering that UE should be allowed to always use the resource pool bandwidth for SL PRS transmission to improve the positioning accuracy, this should be applicable for both dedicated resource pool and shared resource pool. Besides, the bandwidth of SL-PRS does not beyond that of the resource pool. Therefore, the configured PRB number for dedicated resource pool should not be less than 100 considering the minimum SCS of 15KHz. Additionally, perhaps the configuration granularity of PRB number could be slightly larger to save the bit overhead.   
Proposal 2: The configurable number of PRBs for a dedicated resource pool larger than 100 can be considered.
2 SL-PRS Resource allocation
Another progress on the resource allocation is that it is decided that the SL-PRS resource will not allocated through high layers from the LMF in Scheme 1
	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).



The remaining feasible options including dynamic grant or configured grant type 1/type 2 from gNB, these are supported for SL data transmission. To be specific, for SL dynamic grant, the PSSCH transmission is scheduled by a DCI format 3_0, which corresponds to aperiodic SL-PRS. To the end of SL-PRS resource allocation of mode 1, it should be considered to support the allocation via DCI signaling, and study whether the existing DCI format (DCI 3_0) can be reused by adding the extra fields related to SL-PRS transmission or a new DCI format is needed. 
Proposal 3: Regarding SL-PRS resource allocation of scheme 1 (Network-centric SL-PRS resource allocation), consider whether reuse the existing DCI 3_0 with necessary fields extension, or define a new DCI format for aperiodic scheduling. 
3 SL-PRS triggering
As for the triggering of SL-PRS, companies reached an agreement in RAN1#112 meeting that triggering at the PHY layer by the UE’s own higher layers and/or via lower layer signaling sent by other UE. 
	 Agreement
In Scheme 2, with regards to the triggering of SL-PRS, support one or both of the following options: 
· Option 1: Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers.
· Note: this also includes higher layer triggering from another UE
· Option 2: Support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. 
· FFS: Whether lower-layer signaling is SCI or SL MAC-CE


This issue is expected to be clarified further. 
The advantage of option 1, as noted by companies, is the higher privacy security. If it is involved to another UE’s lower-layer signaling such as SCI or SL MAC-CE, there is no security or authentication mechanism. The behavior of triggering another UE by lower-layer could result in security issues. Besides, triggering by the UE’s own higher layers does not imply that SL positioning cannot be initiated by other UEs, only that such operation occurs at the higher layers and then the UE’s PHY receives the trigger from its own higher layers. 
In contrast, when the SL positioning session is initiated by another UE, the latency is expected to reduced compared to option 1. Because triggering can be done directly through lower-level signaling, rather than through high-layer interaction between the two UEs, and then triggered by the high-layer of the opposite UE. The main concern to option 2 is the security privacy problem, which is exactly the advantage of option 1.
Proposal 4: For SL-PRS triggering in scheme 2 (UE autonomous SL-PRS resource allocation)，we prefer opt. 1. (triggering by the UE’s own higher layers).
Proposal 5: If opt. 2 (via lower layer signaling sent by another UE) is supported, at least SCI should be permitted as a lower-layer signaling.
4 Conclusion
In this contribution, we discuss some critical issues for Sidelink positioning especially SL-PRS resource related problems. Accordingly, the following proposals were made:
Proposal 1: With regards to which channels can be included in the dedicated resource pool in addition to SL-PRS, we support opt. 2 (PSCCH which carries SCI associated with SL-PRS transmission(s) is included).
Proposal 2: The configurable number of PRBs for a dedicated resource pool larger than 100 can be considered.
Proposal 3: Regarding SL-PRS resource allocation of scheme 1 (Network-centric SL-PRS resource allocation), consider whether reuse the existing DCI 3_0 with necessary fields extension, or define a new DCI format for aperiodic scheduling.  
Proposal 4: For SL-PRS triggering in scheme 2 (UE autonomous SL-PRS resource allocation)，we prefer opt. 1. (triggering by the UE’s own higher layers).
Proposal 5: If opt. 2 (via lower layer signaling sent by another UE) is supported, at least SCI should be permitted as a lower-layer signaling.
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