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1 Introduction
In this contribution, we discuss resource allocation aspects of SL positioning. 

2 Resource allocation aspects
2.1 Remaining aspects of Scheme 1 resource allocation
RAN1 has made the following agreements on Scheme 1 resource allocation for SL positioning:
	RAN1#112:
Agreement
· A UE can be configured to perform either resource allocation Scheme 1 or Scheme 2, applicable to all resource pools (dedicated or shared resource pools).
· SL PRS unicast/groupcast/broadcast can occur in either a shared or a dedicated resource pool.

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). 

RAN1#112-bis:
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


RAN1#113:
Agreement
In dynamic grant type resource allocation in scheme 1,
· For shared resource pool, DCI format 3_0 is being used as a starting point, down-select between the two alternatives below:
· Alt. 1: Indication SL-PRS specific information is explicitly included in DCI
· FFS: Which SL-PRS specific information
· Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI
· FFS: Dedicated resource pool




Despite the RAN1 progress, at least the following aspects of Scheme 1 resource allocation remain open, which falls into RAN2 scope: i) “How does a gNB receive a request to allocate resources for a SL PRS transmission?”; and ii) “How are the resource allocation conflicts across UEs served by different (e.g., neighboring) gNBs are resolved?”. In the following, we elaborate on these remaining aspects.
Observation 1: Resource allocation request and conflict coordination are open issues in Scheme 1 resource allocation.
SL positioning would typically involve a group of UEs transmitting SL PRS, e.g., by anchor UEs to support absolute position of a target UE. Further, certain positioning methods such as RTT or TDOA, require the SL PRS transmissions to take place within a short time as much as possible. This is to avoid any degradation of positioning accuracy that may result from highly dynamic mobility conditions or clock drifts at the UEs over time. Considering these factors, legacy Mode 1-like resource allocation methods might become inefficient since each UE needs to request a resource for its own transmission, which causes latency and signaling overhead. 
Further, in partial coverage scenarios, where not all UEs in a SL positioning are within the network coverage, there may easily resource conflicts arise between in-coverage UEs using Scheme 1 and out-of-coverage UEs using Scheme 2 resource allocation.
To overcome these challenges, RAN2 could introduce efficient methods to Scheme 1 resource allocation. One approach would be to allow a resource allocation request coming from a single UE, e.g., target UE, to gNB, which may be however sent on behalf of other UEs involved in positioning the target UE. In turn, gNB can make an efficient decision on resource allocation to multiple UEs at once.
[bookmark: Proposal25253][bookmark: Proposal14802][bookmark: Proposal33669]Proposal 1: RAN2 to support resource allocation requests at the gNB by a given UE on behalf of other UEs involved in SL positioning.
In Scheme 1, to allocate resources for SL PRS transmissions of the UEs, gNB would need to know the SL PRS characteristics of the UEs, e.g., bandwidth, associated with a resource allocation request, e.g., so as to allocate sufficient amount of SL subchannels or resource elements. 
Since Scheme 1 resource allocation takes place in coverage, and in in-coverage scenarios, LMF would be involved to configure SL PRS characteristics, LMF may also provide such information to gNBs directly (rather than providing it to the UEs, which would forward to gNBs).
[bookmark: Proposal25254][bookmark: Proposal14803][bookmark: Proposal33670]Proposal 2: For Scheme 1 resource allocation, RAN2 to discuss whether the LMF provides directly to the gNB at least some SL PRS characteristics (e.g., bandwidth) required for their resource allocation.
Another challenge with Scheme 1 resource allocation arises when different gNBs use the same or overlapping resource pools for SL PRS transmissions. As positioning a target UE may involve transmissions from different UEs served by different cells, the SL resources allocated to these UEs might create conflicts (even if the resource conflict among these UEs can be resolved with our proposal above, these may still conflict with the resources of other UEs that are not involved in that particular resource allocation), which may degrade the accuracy of positioning as well as impact the reliability of SL communications in the case of shared pools. Therefore, mechanisms to avoid resource conflicts across gNBs would be required. For this, LMF can act as an intermediary entity to inform resource allocation decisions or preferences of gNBs with each other.
[bookmark: Proposal25255][bookmark: Proposal14804][bookmark: Proposal33671]Proposal 3: For Scheme 1 resource allocation, RAN2 to discuss whether LMF may coordinate gNB resource allocation decisions to avoid conflicts among gNBs using the same or overlapping resource pools.
Further, to trigger such inter-gNB coordination, instead of a proactive approach that would trigger LMF and multiple gNBs to allocate resources, which might not always desirable due to latency constraints, rather a reactive approach might be taken, where UEs can indicate to network about any occurred or potential conflicts between UEs served by different gNBs, e.g., when they experience positioning accuracy degradation at cell edge areas. This way, gNBs become aware of the conflicts and can take action to coordinate resource allocation between them accordingly.
[bookmark: Proposal25256][bookmark: Proposal14805][bookmark: Proposal33672]Proposal 4: For Scheme 1 resource allocation, RAN2 to discuss whether UEs may indicate resource allocation conflicts to the gNB and / or LMF.

2.2 Congestion Control for SL PRS
Congestion of SL resources that are used for SL positioning may contribute to positioning QoS degradation. Appropriate adjustment of SL PRS transmission parameters among SL PRS transmitting UEs may help alleviate this problem. To this end, UEs may share their channel congestion information.
[bookmark: Proposal17012][bookmark: Proposal80484][bookmark: Proposal84107][bookmark: Proposal71446][bookmark: Proposal25268][bookmark: Proposal14817][bookmark: Proposal33683]Proposal 5: RAN2 to discuss whether SL positioning UEs provide channel congestion measurements for SL PRS configuration adaptation. 

2.3 Priority of SL PRS
Another aspect to enable reliable SL PRS transmissions involves determining priority value of a SL PRS transmission, which becomes a decisive parameter especially in congested SL scenarios. 
As in legacy SL communication, it was agreed in RAN1 that priority value associated with SL PRS in PHY layer is to be provided by higher layers in SL positioning. In legacy SL communication, the priority value depends on QoS configuration (SL PQI). However, in SL positioning, only static QoS consideration in setting the priority value may not be sufficient.
To determine the priority value of a SL PRS transmission, several factors need to be considered. First, as in SL communications, associated QoS parameters would be the most important factor. In the case of SL positioning, the QoS parameters would be related to accuracy and latency requirements of the associated positioning request. Yet, there are further distinctive aspects of SL positioning, such as with regards to how useful a SL PRS transmission for a given session, e.g., depending on the anchor characteristics such as impacting GDOP, as well as any number of UEs that are benefiting from a SL PRS transmission, etc. Accordingly, RAN2 needs to discuss involving such factors to determine the priority value of a SL PRS transmission.
Proposal 6: RAN2 to discuss factors determining the priority value of a SL PRS transmission including QoS of the associated SL positioning request and number of associated UEs.

3 Conclusion
This document has made the following observations and proposals:
Observation 1: Resource allocation request and conflict coordination are open issues in Scheme 1 resource allocation.

Proposal 1: RAN2 to support resource allocation requests at the gNB by a given UE on behalf of other UEs involved in SL positioning.
Proposal 2: For Scheme 1 resource allocation, RAN2 to discuss whether the LMF provides directly to the gNB at least some SL PRS characteristics (e.g., bandwidth) required for their resource allocation.
Proposal 3: For Scheme 1 resource allocation, RAN2 to discuss whether LMF may coordinate gNB resource allocation decisions to avoid conflicts among gNBs using the same or overlapping resource pools.
Proposal 4: For Scheme 1 resource allocation, RAN2 to discuss whether UEs may indicate resource allocation conflicts to the gNB and / or LMF.
Proposal 5: RAN2 to discuss whether SL positioning UEs provide channel congestion measurements for SL PRS configuration adaptation. 
Proposal 6: RAN2 to discuss factors determining the priority value of a SL PRS transmission including QoS of the associated SL positioning request and number of associated UEs.
