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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 #110bis-e, the followings were agreed[2].
	Agreement
At least for a dedicated resource pool for positioning,
· With regards to the bandwidth of SL-PRS transmission, downselect from the following alternatives: 
· Alt. 1: The bandwidth of SL-PRS can be same or smaller than that of the resource pool
· Alt. 2: The bandwidth of SL-PRS shall be the same as that of the resource pool 
· Note: Companies are encouraged to provide their analysis and views on the above alternatives
· FFS: Bandwidth of SL-PRS transmission for shared resource pool (if supported)

Agreement
With regards to the SL-PRS time domain behavior, at least study the following behaviors from Tx UE perspective:
· Periodic SL-PRS 
· SL-PRS is transmitted periodically with a transmission periodicity 
· FFS: any additional details, including whether or not higher layers can start/stop transmission.
· Semi-persistent SL-PRS 
· SL-PRS is transmitted periodically with a transmission periodicity after activation and until deactivation
· FFS: any additional details
· Aperiodic SL-PRS 
· SL-PRS is transmitted at least once after [triggering/request] 
· Note: the brackets in the above means that companies are encouraged to study further whether “triggering” and/or “request” should be used and provide their definitions. 
· FFS: any additional details
· FFS: Applicability of the above time behaviors for scheme 1 & scheme 2
· FFS: Rx UE behavior is separately discussed.
· FFS: What mechanism(s) are used for activation/deactivation/triggering is part of the study

Agreement
From RAN1 perspective, the following cast types of SL-PRS transmission can be introduced for SL positioning: Unicast, Groupcast (not including many to one)
· Broadcast (as a working assumption).
· FFS: Applicability of the above cast types


This paper discusses the bandwidth of SL-PRS and cast type.


2. Discussion
[bookmark: _GoBack]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: ]
Figure 1. 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. 
2.1. Bandwidth of SL-PRS
According to the agreement at RAN1 #110bis-e, the SL-PRS allocation granularity for the dedicated resource pool shows the following options: 
Alt. 1: The bandwidth of SL-PRS can be same or smaller than that of the resource pool
Alt. 2: The bandwidth of SL-PRS shall be the same as that of the resource pool 
Alt.1 makes the SL-PRS and other signaling and schedule designs in the resource pool flexible and complex. On the other hand, there is a trade-off with positioning accuracy due to bandwidth constraints of SL-PRS. Given the large bandwidth required for positioning accuracy requirements, we propose that signalling should be as simple as possible in dedicated resource pools and flexible operations should be performed by designing shared resource pools. 
Proposal 1:	RAN1 to consider that the bandwidth of SL-PRS shall be the same as that of the resource pool(Alt.2).
2.2. Cast type of SL-PRS and signalling
According to the agreement at RAN1 #110bis-e, SL-PRS could be transmitted at least once after [triggering/request]. In particular, assuming the V2X out-of-coverage (scheme2) scenario, it would be considered that there are at least two architectures for on-demand based Sidelink positioning (Figure 2).   
1. Target UE explicitly triggers/requests SL-PRS transmission to the surrounding UEs, measures and estimates the received SL-PRS (RxUE-Based)
2. Target UE transmits SL-PRS(s) and estimates based on the feedback from the peripheral UEs (TxUE-Assisted). 
[image: ][image: ]Figure 2. RxUE-Based SL Positioning(Left) and TxUE-Assisted SL Positioning(Right) Architecture
In these architectures, it may cause an increase latency and accuracy degradation for Sidelink positioning if the resources for the triggering/request messages and the feedback could not be allocated reliably. For TxUE-Assisted architecture, we think that SL-PRS groupcast would be useful as the cast type to achieve efficient resource utilization. Also, for RxUE-Based architecture, the triggering/request messages could contain common contents to grouped UEs. In this way, we propose that the groupcast of related signals for SL-PRS could also be supported for Sidelink positioning.
Proposal 2:	RAN1 to consider using groupcast for requests to send SL-PRS to other UEs.
3. Summary and proposal
In summary, we make the following observations and proposals:
Proposal 1:	RAN1 to consider that the bandwidth of SL-PRS shall be the same as that of the resource pool(Alt.2).
Proposal 2:	RAN1 to consider using groupcast for requests to send SL-PRS to other UEs.
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