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1. Introduction
The scope of the work item on Expanded and Improved NR Positioning [1] includes specifying solutions for sidelink (SL) positioning. One of the objectives with respect to SL positioning is to specify support of resource allocation for SL positioning reference signal (PRS) as given in the below excerpt from the objectives of the work item description (WID) [1]:
	· 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.



In this contribution we wish to highlight some issues that could arise in meeting the above objectives, and solutions to help address them. 
2. Discussion
2.1. RP selection for exchange of SL PRS by UEs (pre-)configured with multiple RPs
In RAN1#112-bis-e it was agreed that a UE could be (pre-)configured with multiple dedicated and/or shared RPs [3].
	Agreement
For SL-PRS transmission, either dedicated resource pool(s) or shared resource pool(s) or both can be (pre-)configured in the only SL BWP of a carrier. 
· A UE can be (pre-)configured with one or more dedicated SL resource pools.
· A UE can be (pre-)configured with one or more shared SL resource pools.



However, in subsequent meetings there were no further agreements to clarify which RP a UE should choose for SL PRS transmission when it has multiple RPs configured. If the decision of which RP should be used for transmission is left to UE implementation, UEs may always choose dedicated RP(s) (if available), since there is more bandwidth available, eventually causing excessive congestion in those, while the shared RP(s) remain unused. Or if multiple RPs of the same kind (either dedicated or shared) are (pre-)configured for the same UE, it is not clear which RP a UE should select for a SL positioning operation. 
Observation 1.1: When dedicated and/or shared RPs are (pre-)configured for a UE, it is not clear which RP a UE should select for a particular SL positioning session. 
Therefore, we need methods to enable a UE to select between multiple dedicated and/or shared RP(s). To this end we propose that whenever a UE is (pre-)configured with more than one dedicated and/or shared RP(s), it is provided an indication by the network to use dedicated and/or shared RP(s) for SL positioning, where the network determines the indication based on the priority/ QoS of SL positioning and/or other parameters (e.g., geographical zone ID the UE is in). 
The priority/ QoS of an SL positioning service may be mapped to a physical layer priority/QoS indication and the physical layer priority/ QoS indication for SL positioning must be transmitted as part of the control information in dedicated and/or shared RP(s), like the priority indication in SL communication. 
The UE may be provided a mapping between the physical layer priority/ QoS value and the type and identification (ID) of the RP(s) to be used for the SL positioning transmission corresponding to this priority/ QoS value by the network; this maybe provided via system information or RRC (pre-)configuration. 
Proposal 1.1: When dedicated and/or shared RPs are (pre-)configured for a UE, the network indicates to the UE which RP to select. 
Proposal 1.2: The UE selects the RP based on parameters related to the SL positioning operation (e.g., priority). 
2.2. RP selection for SL positioning measurement reporting
In the RAN WG1 #113 meeting, it was agreed that a dedicated RP would not contain the PSSCH [3]. 
	Agreement
PSSCH is not included in dedicated resource pool for SL positioning.




This implies an underlying assumption that when a dedicated RP is assigned to a UE for SL positioning, at least one shared RP or SL communication RP should also be assigned to the UE for transmission of measurement reports and other date related to SL positioning. However, if a UE has been assigned more than one shared RP and/or SL communication RP, it is not clear which RP should be used for exchange of SL positioning-related data with another UE corresponding to an SL PRS transmission/reception in a specific dedicated RP. If left to UE implementation, each UE could choose a different shared RP or SL communication RP, which would make it impossible to exchange SL positioning related data among them. On the other hand, if many UEs choose the same share RP or SL communication RP, it could cause unnecessary congestion on that RP.
Observation 2.1: When a UE is assigned a dedicated RP and more than one shared RP and/or SL communication RP, it is not clear which shared RP or SL communication RP it should choose to exchange SL-positioning related data with other UEs.
To avoid the above problem, we suggest that whenever a UE is assigned at least one dedicated RP and multiple shared RP(s) and/or SL communication RP(s), it should be provided an indication of the shared RP and/or SL communication RP associated with each dedicated RP. This indication may be provided by the network (pre-)configuration together with the dedicated RP configuration. 
Proposal 2.1: When a UE is assigned at least one dedicated RP along with multiple shared RP(s) and/or SL communication RP(s), it should be provided an indication of the shared RP and/or SL communication RP associated with each dedicated RP. The indication may be provided by the network together with the dedicated RP (pre-)configuration.
2.3. Parameters affected by congestion control 
In RAN WG1 #114 meeting, the following agreement was reached [3]:
	Agreement
In Scheme 2, 
1. For a dedicated resource pool for positioning, 
0. congestion control can restrict at least the following range of parameters for SL PRS configuration per resource pool by CBR and priority:
0. Maximum SL PRS transmission power
0. Maximum Number of SL PRS (re-)transmissions
0. Discuss further the following four SL PRS transmission parameters: 
0. Minimum Periodicity of SL PRS
0. Maximum Number of SL PRS resources in a slot
0. Maximum comb-size of a SL PRS resource in a slot
0. Maximum Number of OFDM symbols of a SL PRS resource in a slot
0. For congestion control similar to legacy, the CR limits are (pre)-configured per priority in a resource pool
1. Note: Similar to SL communication how to achieve the CR limit is left to UE implementation. 
1. For a shared resource pool for positioning, the SL PRS can share the same restriction of PSSCH without specific enhancement in addition to what is already specified.



We believe that the minimum periodicity of SL PRS should be restricted based on the congestion control metrics evaluation by the UE. In other words, when the congestion is high, the minimum period of the SL PRS repetition should be increased, and when it is low, the minimum period may be reduced. This will ensure that other UEs are also able to transmit/receive periodic SL PRSs in the same RP. If the periodicity is not to be restricted, then only one instance of a periodic SL PRS transmission may be restricted in some parameter (e.g., in power) by the UE, which won’t be sufficient for other UEs to transmit a periodic SL PRS. 

The maximum number of SL PRS resources in a slot may also be restricted based on congestion control, since this will free up the time-frequency resources in the slot for other users. 

Proposal 3.1: The minimum periodicity of SL PRS and maximum number of SL PRS resources in a slot should be affected based on the congestion control metrics evaluation by the UEs. 
3. Conclusion
In this contribution we have highlighted some issues and potential solutions related to resource allocation for SL positioning and made the below observations and proposals:
Observation 1.1: When dedicated and/or shared RPs are (pre-)configured for a UE, it is not clear which RP a UE should select for a particular SL positioning session. 
Proposal 1.1: When dedicated and/or shared RPs are (pre-)configured for a UE, the network indicates to the UE which RP to select. 
Proposal 1.2: The UE selects the RP based on parameters related to the SL positioning operation (e.g., priority). 
Observation 2.1: When a UE is assigned a dedicated RP and more than one shared RP and/or SL communication RP, it is not clear which shared RP or SL communication RP it should choose to exchange SL-positioning related data with other UEs.
Proposal 2.1: When a UE is assigned at least one dedicated RP along with multiple shared RP(s) and/or SL communication RP(s), it should be provided an indication of the shared RP and/or SL communication RP associated with each dedicated RP. The indication may be provided by the network together with the dedicated RP (pre-)configuration.
Proposal 3.1: The minimum periodicity of SL PRS and maximum number of SL PRS resources in a slot should be affected based on the congestion control metrics evaluation by the UEs. 
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