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1. Introduction
[bookmark: _Hlk525462591]At RAN#94-e meeting, new study item expanded and improved NR positioning was approved [1]. At RAN1 #110, the followings were agreed[2].
	Agreement
Regarding SL-PRS resource allocation, both Scheme 1 and Scheme 2 should be introduced for supporting SL positioning/ranging:
· 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

Agreement
With regards to the SL Positioning resource allocation, one of the following alternatives should be introduced for supporting SL positioning/ranging:
· Alt. 1: only dedicated resource pool(s) can be (pre-)configured for SL-PRS
· Alt. 2: either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS
· Note: whether other signals/channels can be present in the dedicated resource pool can be further discussed


This paper discusses the resource allocation method for the SL-PRS resource pool(s).
2. Discussion
According to the SID of Rel-18 positioning evolution, the sidelink-based positioning covers three coverage scenarios which are in-coverage, partial-coverage and out-of-coverage scenarios. Figure1 shows the UE’s operation under the all three scenarios. Under the control of the base station(gNB), the gNB allocates SL-PRS resources, on the other hand UEs could autonomously select SL-PRS resources in some cases. We think it is beneficial that one or more Anchor UEs exist, for example, the absolute position of the Target UE could be determined by sidelink ranging with one or more Anchor UEs as reference points in this architecture.
[image: ]
Figure1. UE-based Sidelink Positioning Architecture
For out-of-coverage scenario, there is no support from the network for resource allocation to SL-PRS, configuration or SL-PRS start transmission trigger. Therefore, it is required that UEs autonomously respond to these difficulties and operate to obtain the required positioning accuracy. 
With regards to the SL positioning resource allocation, the two alternatives (i.e., Alt 1: only dedicated resource pool(s) could be (pre-)configured for SL-PRS, and Alt 2: either dedicated resource pool(s) and/or shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS) could be considered. For Alt 1, the conflict between the SL-PRS resource pool(s) and the SL communication resource pool(s) would not occur, and for example, these resource pool(s) could be multiplexed in a TDM manner. Also, Alt 1 would be beneficial in terms of backward compatibility. However, for Alt 1, the efficiency for the SL communication may be decreased because some resource pool(s) are occupied by only the SL-PRS. For Alt 2, the efficiency for the SL communication would be increased because the SL-PRS resource pool(s) could be multiplexed with the SL communication resource pool(s). However, for Alt 2, the positioning accuracy and latency by UEs may be impacted by sharing the resource pool(s) between the SL-PRS and the SL communication. Based on the considerations, we think that it is desirable to use only dedicated resource pool(s) for SL-PRS, which would be less restrictions on the SL-PRS design for achieving high positing accuracy and latency.
[bookmark: _GoBack]Observation 1:	It is desirable to use dedicated resource pool(s) that is not affected by contention in sidelink communication and is designed to reduce signalling latency.
Proposal 1:	RAN1 to consider to support that only dedicated resource pool(s) can be (pre-)configured for SL-PRS(Alt.1).
In V2X scenarios, we think that the number of UEs would be changed due to the traffic condition. For example, the congestion of UEs may occur by intersection signal, driving formation (e.g., traffic formation of platoons), road of obstacles, etc. When the number of UEs scale, the SL-PRS resources may not be sufficient, and it may impact the positioning accuracy by UEs. Therefore, it would be desirable to have flexibility for the SL-PRS transmission according to the condition at UEs, and one approach could be considered that SL-PRS transmission supports on-demand basis scheme.
Observation 2:	In cases such as the RSU, which operates as an Anchor UE to a large number of vehicle UEs, broadcast/multicast is effective for resource reduction.
Proposal 2:	RAN1 to consider sending SL-PRS to support broadcast/multicast.
Observation 3:	Preventing unnecessary SL-PRS transmission according to UEs density is effective for resource reduction.
Proposal 3:	RAN1 to consider sending SL-PRS to support on-demand operation.
3. Summary and proposal
In summary, we make the following observations and proposals:
Observation 1:	It is desirable to use dedicated resource pool(s) that is not affected by contention in sidelink communication and is designed to reduce signalling latency.
Proposal 1:	RAN1 to consider to support that only dedicated resource pool(s) can be (pre-)configured for SL-PRS(Alt.1). 
Observation 2:	In cases such as the RSU, which operates as an Anchor UE to a large number of vehicle UEs, broadcast/multicast is effective for resource reduction.
Proposal 2:	RAN1 to consider sending SL-PRS to support broadcast/multicast.
Observation 3:	Preventing unnecessary SL-PRS transmission according to UEs density is effective for resource reduction.
Proposal 3:	RAN1 to consider sending SL-PRS to support on-demand operation.
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