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1	Introduction
RAN has approved a WID on Expanded and Improved NR Positioning, and the latest version is in [1]. It includes the following objective:
	· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS is used as a starting point [RAN1].
· Specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum.
· NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified. 
· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
· 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 procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 
· Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].
· Specify reporting signalling and procedures to facilitate support of SL positioning in all coverage scenarios and for PC5-only and joint PC5-Uu scenarios [RAN2, RAN3]: 
· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)).
· Specify the protocol and procedures for SL positioning between UEs and LMF. 
· Specify signalling to NG-RAN for sidelink positioning and ranging service authorizations as needed. [RAN3, RAN2] 
· Specify corresponding new core requirements, as well as identifying and specify the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].
· Define extensions of signalling, protocol, and procedure for NR positioning enhancement, as needed for the above objectives [RAN3].



In this paper, we evaluate the potential RAN3 specification impacts of sidelink (SL) positioning.
[bookmark: _Hlk527071819]2	Discussion
2.1	LMF-Assisted SL positioning
The following agreement was made in the RAN2#120 meeting:
Agreements:
RAN2 to confirm either of UEs including target UE and one or multiple anchor UEs may be OOC in partial coverage scenarios, but with at least one UE being in coverage. How to enable the procedures/signaling for supporting SL positioning in partial coverage will be further discussed in normative work.

The following additional agreements were made in the RAN2#121 meeting:
Agreement:
With respect to the overall signaling procedure for PC5-only positioning (including at least IC and OOC; FFS if there are differences for PC), it is proposed to agree that the sidelink positioning procedure comprises the following series of steps as a baseline, between the LMF/positioning server UE/NG-RAN/candidate Anchor UE(s) and Target UE(s):
1. Triggering event
2. Sidelink positioning capability exchange 
3.	Sidelink positioning assistance data transfer
4.	SL Positioning Request Location Information
5.	Measurement of SL-PRS
6.	Location calculation
7.	SL Positioning Provide Location Information
Some steps may have dependencies on SA2 and can be revisited in this light.  The order is subject to further discussion.  FFS if discovery and selection of anchor UEs and/or server UE are part of the positioning layer in RAN2 scope.
LS to SA2 to ask for confirmation and guidance on the SA2 aspects.

RAN2 is currently discussing LMF-assisted and server UE-assisted SL positioning where the controlling node is the LMF or the server UE, respectively.
Regarding the choice of the control node managing the SL positioning process, the LMF represents a natural choice for in-coverage conditions. Its reuse would allow leveraging the legacy Uu concept and the associated protocol suite while minimizing specification / implementation impacts of SL positioning. For out-of-coverage scenarios, it is always necessary that the server UE substitutes the unreachable LMF. 
A novel aspect of SL positioning with potential RAN3 impacts consists in the need to connect the positioning server (be it the LMF or a server UE) with potentially a multitude of SL UEs, including not only the target UE but also the anchor UEs. In partial coverage scenarios, the target UE itself and / or at least one anchor UE (but not all of them) may be out of coverage.
While for the out-of-coverage scenarios RAN2 assumes that SLPP will be designed to support all communications between collaborating UEs, the partial coverage scenario raises the question how for example the LMF would communicate with the SL UE, be it the anchor UE or target UEs.
Legacy LPP was designed for communications between the LMF and – in the sense of SL positioning terminology – the target UE, but not anchor UEs. More specifically, an LPP session is to be used between the LMF and the target UE to obtain location related measurements or a location estimate or to transfer assistance data. Importantly, a single LPP session is used to support a single location request whereby the internal LPP signalling content is largely associated with employed positioning method.
Consequently, when the target UE is out of coverage (no SL relaying is possible) and only one or more anchor UEs are in coverage, it is not immediately clear how the communications between the LMF and target UE / OOC anchor UE(s) shall be realized. 
In general, there are several options for partial coverage scenarios with out-of-coverage target UE: 
-	SLPP usage for direct LMF communications with IC anchor UEs, including support of OOC target UEs,
-	LPP usage for direct LMF communications with IC anchor UEs, including support of OOC target UEs,
-	NRPPa + RRC communications.
While the first two options are in RAN2 scope, the last one would have RAN3 impacts. However, RAN3 should wait for RAN2 progress before discussing.
Proposal 1:	Signalling procedures for partial coverage scenarios with OOC target UEs may have RAN3 impacts, but progress is first needed in RAN2. 

2.2	SL-PRS configuration and SL resource allocation
Regarding SL-PRS resource allocation, RAN1 has introduced Scheme 1 and Scheme 2 for supporting SL positioning:
	· 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.



For Scheme 1, RAN1 has further agreed that a transmitting UE does not receive the SL-PRS resource allocation through higher layers from the LMF, but rather from gNB (e.g., through dynamic grant, or configured grant type 1/type 2).
Regarding the usage of SL resource pools for SL positioning, RAN1 has agreed to consider either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication that can be (pre)-configured for SL-PRS.
In certain scenarios, SL positioning may involve UEs served by different gNBs, utilizing Scheme 1. If the resource pools configured by these gNBs are overlapping (or shared) in time/frequency domain (even if the pools are dedicated for SL PRS transmissions), then the SL resource allocations by different gNBs might conflict, thereby degrading the SL positioning quality of service.
Observation 1:	SL positioning resource allocation Scheme 1 is prone to resource conflicts if different gNBs serving the UEs involved in SL positioning have configured resource pools overlapping in time/frequency domain.
Proposal 2:	RAN3 to investigate mechanisms to avoid resource conflicts between gNBs allocating resources for SL positioning.
Regarding configuration of SL PRS and its triggering or activation/deactivation, RAN1 has agreed to consider the following options:
	· Option 1: High-layer-only signaling involvement in the SL-PRS configuration
· No Lower layer involvement, e.g. SL-MAC-CE or SCI or DCI, for the activation or the triggering of a SL-PRS. 
· Based on the study, this option may correspond to
· A SL-PRS configuration that is a single-shot or multiple shots 
· A high-layer configuration that may be received from an LMF, a gNB, or a UE
· Option 2: High-layer and lower-layer signaling involvement in the SL-PRS configuration
· Lower-layer may correspond to SL-MAC-CE, or SCI, or DCI
· For example, high layer signaling can may be used for SL-PRS configuration and lower layer signaling can may be used for initiating SL positioning and/or configuration/triggering/activating/deactivating/indicating and potential resource indication/reservation transmission of SL-PRS.
Note 1: Include aspects in the study related to flexibility, overhead, latency, and reliability as/if needed.



Further, for Scheme 2, RAN1 has reached the following 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



Based on the above agreements, it is possible that SL PRS configurations can be provided to potential SL positioning anchors (i.e., before any positioning request or session) via high-layer signaling, and the SL PRS transmissions having the associated configuration can be later triggered or activated/deactivated by these anchors depending on the need, e.g., upon lower-layer indication by target UEs. Such SL PRS configurations can be provided by LMF to any potential anchor UEs as well as potential target UEs as assistance data for SL positioning, which can be broadcast via gNBs. For this, LMF may use NRPPa to deliver such assistance data to gNBs.
Proposal 3:	LMF may provide broadcast assistance data for SL positioning such as SL PRS configurations that can be later triggered at anchors. Progress is first needed in RAN2.
2.3	SL positioning measurements
The impact of SL positioning measurements on RAN3 depends on the scenario, e.g. joint PC5-Uu where a single measurement is taken with signals on both Uu and PC5.
Other working groups have not yet made sufficient progress related to joint Uu + SL positioning. RAN1 has not yet made any agreement on joint Uu + SL positioning measurements even though there was some discussion in RAN1 on this topic [4]. RAN2 has also not made much progress on the new SLPP and how LPP will work for in-coverage cases. Therefore, the RAN3 specification impact to support joint Uu + PC5 scenarios for all coverage cases is not yet clear.
Observation 2:	The RAN3 specification impact for signaling support to enable SL positioning measurement reporting is unclear at this time.
Proposal 4:	SL positioning measurement reporting may have RAN3 specification impacts, pending further progress in other WGs. 
3	Conclusions
The following is proposed:
Proposal 1:	Signalling procedures for partial coverage scenarios with OOC target UEs may have RAN3 impacts, but progress is first needed in RAN2.
Observation 1:	SL positioning resource allocation Scheme 1 is prone to resource conflicts if different gNBs serving the UEs involved in SL positioning have configured resource pools overlapping in time/frequency domain.
Proposal 2:	RAN3 to investigate mechanisms to avoid resource conflicts between gNBs allocating resources for SL positioning.
Proposal 3:	LMF may provide broadcast assistance data for SL positioning such as SL PRS configurations that can be later triggered at anchors. Progress is first needed in RAN2.
Observation 2:	The RAN3 specification impact for signaling support to enable SL positioning measurement reporting is unclear at this time.
Proposal 4:	SL positioning measurement reporting may have RAN3 specification impacts, pending further progress in other WGs. 
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