


3GPP TSG RAN WG1 #112bis			R1-2302875
Online Meeting, 17th– 26th April 2023 

Source:	Panasonic
Title: 	Discussion on Resource Allocation for SL-PRS 
Agenda Item:		9.5.1.3
Document for:	Discussion, Decision

Introduction
This contribution discusses SL PRS for support of sidelink positioning. With using existing sequence DL-PRS as a starting point, this paper covers the aspects on how to trigger SL-PRS and the resource allocation.


Discussion
In the WID of Expanded and Improved NR Positioning, the following related  SL objectives have been specified for this agenda item.
	The specific objectives of this work item are:
· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· 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.
· Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].




Triggering of SL-PRS
In last RAN1#112 meeting, the following agreement have been made for scheme 2:
	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



In our opinion, both options have their benefit. For different use cases and scenarios, a SL-PRS may be triggered for transmission with different triggering signaling. Therefore, we would like to support both of the options. 
[bookmark: _Toc127442738][bookmark: _Toc131521854]Proposal 1: Both UE’s own higher layer signaling and other UE’ lower layer signaling are supported for triggering SL-PRS transmission in Scheme 2. 

Similarly, for Scheme 1 of gNB centric SL positioning, both signaling are beneficial and would like to support both higher layer (from gNB or UE’s own) or lower layer such as PDCCH from gNB to trigger the transmission of SL-PRS.
[bookmark: _Toc131521855]Proposal 2: Both higher layer signaling from UE’s own or gNB and lower layer signaling from gNB are supported for triggering SL-PRS transmission in Scheme 1. 

Additionally, for power saving consideration, it will be beneficial that the reception can also be triggering based in addition to always listening mode. The triggering of reception can be from UE itself, other SL UEs or the gNB. The reception of SL-PRS may be associated with a reception window so that the SL-UE could enter to power saving mode when it is not required to monitor and decode SL-PRS.
[bookmark: _Toc131521856]Proposal 3: The reception of SL-PRS could be always-on or triggering-based for power saving.
[bookmark: _Toc131521857]Proposal 4: The reception of SL-PRS may be associated with ha reception window.

As there are many use cases and scenarios for SL positioning, e.g., ranging, relative positioning, absolute positioning, the service requirement (latency, priority) for each use case or scenario might be different. For some use cases like public safe related positioning measuring real-time distance, it would be desirable that they are triggered with lower layer signaling considering the high priority and low latency requirement. For some use cases like UE’s request on absolute positioning for navigation, it will be desirable that they are triggered by higher layer signaling to reduce the congestions at lower lay considering the relative lower priority and latency requirement. It would be beneficial that the triggering of SL-PRS transmission or reception could be with different signaling for different use cases or priorities. 
[bookmark: _Toc131521858]Proposal 5: The triggering of SL-PRS transmission or reception could be with different signaling for different use cases. 

Since it would be possible for a SL UE to request another SL UE to transmit or receive a SL-PRS, it would be beneficial for the requesting UE to also indicate the resource to be used for SL-PRS to the requested UE(s). It would help to avoid some over-the-air collisions as a way of congestion control. 
[bookmark: _Toc131521859]Proposal 6: For a SL UE requests other SL UE(s) to transmit or receive SL-PRS, the requesting UE should also indicate the resources to be used for SL-PRS.


Resource Allocation
The following agreements have been reached in RAN1#112 meeting.
	Agreement
Sensing based or random selection in Scheme 2 is allowed by (pre-)configured per resource pool (similar to Rel-17 NR sidelink communication). 
· Working assumption: Sensing-based and random selection can be allowed in the same resource pool 
· FFS: whether any enhancements are needed for coexistence of random selection and sensing-based resource selection in a resource pool
· FFS: Details on the sensing-based resource selection and random selection, whether it will be similar to NR Rel-16 or NR Rel-17.

Agreement
For SL-PRS transmission, at least support the following
· SL-PRS transmissions with periodic reservation: SL-PRS transmissions which are being reserved with a similar mechanism as the SL periodic resource reservation for another TB in legacy SL communication 
· FFS: whether/what changes are needed
· SL-PRS transmissions without periodic reservation: SL-PRS transmissions in which the SL-PRS is transmitted at least once without periodic reservation, with a similar mechanism as in legacy SL communication with SL resource without periodic reservation.
· FFS: Maximum number of reservations and transmissions after triggering

Agreement
For the scheme 2 sensing-based resource allocation, 
· Rel-16/17 resource (re)-selection procedure is reused for SL-PRS in the shared resource pool. 
· Study if/what changes are needed
· Rel-16[/17] resource (re)-selection procedure with periodic and without periodic reservations is the starting point for the design of SL-PRS in the dedicated resource pool. 
· Study what changes, if any, are needed at least with regards to the following: sensing window, resource selection window, reservation interval, Resource exclusion mechanism (e.g. definition of resource set for SL-PRS, how RSRP is measured, etc)
· From RAN1 perspective, priority value for SL PRS should be provided by higher layers from Tx UE perspective.



Regarding to the reservation for either periodic or aperiodic reservation, we think multiple reservations would be beneficial. This is because SL are distributed half-duplexed transmissions without centralized scheduling (at least for Scheme 2). There are potential issues that some UE miss reservations from other UEs and then cause over-the-air collisions. The issues could be mitigated by adopting multiple reservations within the PSCCH, but may at the cost to over burden the 1st stage SCI. Therefore, we agree to limit the maximum number of reservations and to limit the payload in PSCCH. We would like to propose the reservation could be within both 1st stage SCI and 2nd stage SCI. For instance, for a transmission reserves 3 future transmission, 1 or 2 of the reservations could be within the 1st stage SCI and the rest is within the 2nd stage SCI. Also, we wish a unified reservation scheme could be designed to cover the reservation for both aperiodic and periodic transmissions. 
[bookmark: _Toc131521860]Proposal 7: The reservation could be with both 1st stage SCI and 2nd stage SCI
[bookmark: _Toc131521861]Proposal 8: A unified reservation scheme should be designed for both aperiodic and periodic transmissions

As the SL UEs are consisting or V-UEs, P-UEs and RSUs that not all UEs are powered with electricity, the consideration for power saving and congestion control are important. In our understanding, certain parameters could be designed as a reception filtering so that SL UEs are not required to monitor all SL-PRS. The certain parameters (new or reused, e.g., destination ID, SCI info bits, etc.) would be designed as pre-defined or pre-configured parameter for all SL UEs without information exchange between SL UEs (e.g., groupcast destination ID configured in between a group of SL UEs). Then a SL UE is not required to monitor all SL-PRS but only for its interested UEs. 
For instance, we may define 4 sets of UE in different types: public service vehicles (e.g., ambulance, fire engine) are set 0, huge vehicles (e.g., bus, trucks) are set 1, small vehicle (e.g., cars, motorcycles) are set 2, and pedestrians are set 3. An example rule is that type 0 UEs need to monitor all PRS while, type 3 UEs only need to monitor PRS resources with type 0.
[bookmark: _Toc131521862]Proposal 9: New or re-used parameters could be designed as a reception filtering so that SL UEs are not required to monitor all SL-PRS

For the backward compatibility with R16/17 UEs, we think either of the following options are possible:
- R18 UE to use new 2nd stage SCI format to indicate SL-PRS usage. R16/17 UEs to discard the relevant 2nd stage SCI upon decoding the field for 2nd stage SCI
- Same 2nd stage SCI format to be used by R18 UE for transmission. Specific destination ID(s) are used for SL-PRS transmission. R16/17 UEs may skip PSSCH decoding after the interpretation of the destination ID. 
[bookmark: _Toc131521863]Proposal 10: Either new or re-used 2nd stage SCI can be used for backward compatibility with R16/17 UEs




Conclusion 
In this contribution, followings proposals are made: 
Proposal 1: Both UE’s own higher layer signaling and other UE’ lower layer signaling are supported for triggering SL-PRS transmission in Scheme 2.
Proposal 2: Both higher layer signaling from UE’s own or gNB and lower layer signaling from gNB are supported for triggering SL-PRS transmission in Scheme 1.
Proposal 3: The reception of SL-PRS could be always-on or triggering-based for power saving.
Proposal 4: The reception of SL-PRS may be associated with ha reception window.
Proposal 5: The triggering of SL-PRS transmission or reception could be with different signaling for different use cases.
Proposal 6: For a SL UE requests other SL UE(s) to transmit or receive SL-PRS, the requesting UE should also indicate the resources to be used for SL-PRS.
Proposal 7: The reservation could be with both 1st stage SCI and 2nd stage SCI
Proposal 8: A unified reservation scheme should be designed for both aperiodic and periodic transmissions
Proposal 9: New or re-used parameters could be designed as a reception filtering so that SL UEs are not required to monitor all SL-PRS
Proposal 10: Either new or re-used 2nd stage SCI can be used for backward compatibility with R16/17 UEs
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