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1 Introduction
During the last online meeting, RAN2 firstly confirmed the coverage scenarios and operation scenarios as follows:
Agreements:

Proposal 1 (modified): Confirm that for sidelink positioning in-coverage, partial coverage and out-of-coverage scenarios shall be supported.  FFS if partial coverage case assumes anything about which UEs are in coverage.

Proposal 2: Study the architecture and signaling procedures to enable at least the following two operation scenarios:

-
Operation Scenario 1: PC5-only-based positioning.

-
Operation Scenario 2: Combination of Uu- and PC5-based positioning.

RAN2 agreed to follow SA2 for the architecture. For the terms, RAN2 aligned with SA2/RAN1 for sidelink positioning and introduced the terms of two UE role as baseline (i.e., target UE and anchor UE). During the discussion about architecture and terms, companies didn’t come to an agreement about one common issue: whether to introduce a UE location server. 

Agreement:

RAN2 follow SA2 on the architecture, including the possibility of a UE as a location server.  FFS from RAN2 perspective if there are cases without a UE in the location server role.

Proposal 4 (modified): Align with SA2/RAN1 on the terms for sidelink positioning, and introduce the following terms of UE role as the baseline for further discussion:

-
Target UE: UE to be positioned

-
Anchor UE: UE supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., over the SL interface.  FFS: clarification of the knowledge of the anchor UE.

Additional roles can be considered.

Besides, RAN2 also touched the triggering mechanism and decided to wait for SA2 on the triggering of the position procedure. RAN2 discussed about cast types into two aspects: positioning signalling and SL-PRS. The study scope of cast types was clarified as follows:
Agreement:

RAN2 will study the question of cast type for positioning signalling.  For SL-PRS, follow RAN1 decision and consider cast type if something arises in RAN2 scope.
Thus, for the performance and feasibility of potential solutions, RAN2 still needs to discuss signalling procedures to enable Sidelink positioning. And the FFS part in the agreement of last meeting needs further study.
In this contribution, we identify some issues to be resolved for the above three coverage scenarios and provide some potential enhancement for the SL positioning procedures. 
2 Discussion
SA2 have performed some studies on the positioning topic and provided the initial conclusion in TR 23.700-86 [1]. Several key issues are identified from different perspectives like coverage scenarios (i.e., In Network Coverage, Partial Network Coverage and Out of Coverage), Positioning service exposure, authorization, device discovery and so on.  Among them, RAN WG is involved to enable end-to-end Ranging-based services and sidelink positioning, especially for the study on architecture and signalling procedures. However, as shown in the SA2 TR, several potential solutions are listed without convergence.
RAN1 has already started the R18 positioning SI since 2022Q2, and initially discussed Scenarios and requirements including Use cases and requirements, Target use cases, Definition of accuracy requirement and so on. The discussion about potential enhancements touched on Positioning method, Sidelink PRS, Resource allocation, PHY layer procedure. Most way-forwards focus on the physical layer design with limited discussions about configuration, measurement reporting related to higher layer. That is, RAN1 rarely touched the design related to higher layer. 
RAN2, as the leading group for the study of positioning architecture and signalling procedures, should discuss and propose potential solutions as well as coordinate and align with RAN3 and SA2 as required. Thus, we further clarify our understanding of the architecture and scenario and provide some potential enhancement for the SL positioning procedures.
2.1 General architecture and issues for scenarios with/without Network Coverage
During RAN2#119-e meeting, RAN2 confirmed the three coverage scenarios: In-coverage, Partial coverage and Out-of-coverage. All coverage scenarios involving at least two UEs are considered for the SL positioning. In general, the biggest difference lies in whether network could assist the SL positioning operation (i.e., with or without network coverage).
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Figure 1: In-coverage scenario
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Figure 2: Partial coverage scenario

In some scenarios, part of the involving UEs is out of coverage or the target UE is not able to measure on enough gNBs to perform Uu based positioning. SL positioning in the above scenarios (i.e., in-coverage or partial-coverage) is important, especially for coverage holes and NLOS environment. For SL positioning with network coverage, in-coverage UE still connects to the network and is able to exchange messages with the LMF. Even for the out-of-coverage UE in the partial coverage scenario, it still could interact with the NW via the in-coverage UE. The current SL relay mechanism should be reused with limited enhancement. That is, the location related information for the out-of-coverage UE (i.e., remote UE) could be relayed to the network via in-coverage UE (relay UE). 
Observation 1: For the partial coverage scenario, LMF could configure out-of-coverage UEs by reusing the SL relay mechanism. 
For SL positioning with network coverage, LMF still in charge of the whole process and could initiate the SL positioning if it finds only Uu-based positioning is not enough to provide the location service. The assistance data could be configured by the network which resolves the resource collision issue. The measurements of Uu and/or PC5 could be reported to the LMF and LMF combines the two kinds of measurements to estimate the location.
Proposal 1: LMF is involved for SL positioning with network coverage (i.e., in-coverage or partial coverage).
For the partial-coverage scenario, two cases should be considered: 1) the out-of-coverage UE as the target UE; 2) the in-coverage UE as the anchor UE. Take public safety as an example. As long as the UE operates a public safety use case, it may have the corresponding positioning requirements considering both relative and absolute positioning. As stated in TR 38.845, the requirements should be fulfilled when the UE is inside the network coverage as well as when it is outside the network coverage. That is, the above two cases for partial-coverage scenario are both reasonable and the detail can be further studied.
Proposal 2: In the partial coverage scenario, the out-of-coverage UE could be the target UE or the anchor UE.
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Figure 3: Out-of-coverage scenario
For the out-of-coverage scenario shown above, UEs are out of coverage and network cannot assist the positioning operation like configuration, measurement and report, and location estimating. The design could refer to the legacy SL mechanism, LPP protocol and NRPPa protocol since out-of-coverage UEs even play the role of the gNB or LMF. During the RAN2#119-e meeting, RAN2 has agreed that a new layer covering the positioning related function is needed. To enable the positioning in OOC, the new layer should include the identified functions for both LPP and NRPPa, such as capability exchange, assistance data transfer, or location information transfer, error handling and abort. To play the role as LMF, a location server UE may be deployed by the operator or authenticated in advance to avoid security issue. This location server UE (e.g., RSU, PRU and so on) can be employed to allocation the resource for target UE and anchor UE and perform the location estimating.
Proposal 3: Location server UE could be employed to allocation the resource for target UE and anchor UE and perform the location estimating.
2.2 Considerations for SL positioning procedures 
Capability exchange
Following the legacy, restrictions on the use of certain positioning methods depends on UE capability (e.g., as defined within the LPP protocol). Capability exchange is generally performed before the Assistance Data Transfer and Location Information Transfer. Qualified node with the required capability can be employed to assist the positioning of target UE. Especially between UEs or between out-of-coverage UE and LMF, if the capability provision is performed during the discovery/sensing, SL establishment is only triggered between qualified UEs which reduce the latency and signalling overhead. 
Observation 2: Capability provision performed during the discovery/sensing procedure avoids unnecessary SL establishment.
Based on the agreement in last meeting, RAN2 should study the cast type for capability exchange. Broadcast or group cast are more suitable to reduce the signalling burden resulted from SL establishment with un-qualified UEs.
Proposal 4: Broadcast/groupcast can be employed for SL capability exchange between UEs.
Configuration/(de)activation/triggering of SL-PRS

In RAN1#109-e meeting, RAN1 has discussed the potential enhancement for SL PRS configuration/activation/triggering and listed three options.  
	Agreement

With regards to the configuration/activation/deactivation/triggering of SL-PRS, study 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.

· Option 3: Only lower-layer signaling involvement in the SL-PRS configuration

· Lower-layer may correspond to SL-MAC-CE, or SCI, or DCI

· Note 1: Include aspects in the study related to flexibility, overhead, latency, and reliability as/if needed.


In the following meeting, RAN1 has further discuss the three options and exclude the pure lower-layer option as follows.
	Agreement

· With regards to the configuration/activation/deactivation/triggering of SL-PRS, Option 3 from the previous corresponding RAN1 #109 agreement will not be considered further.

· With regards to reservation of SL-PRS, it can be considered based on the Option 1 or Option 2 from the previous corresponding RAN1 #109 agreement.


The left two options have different advantages and disadvantages, and applicable to different scenarios. Option 1 only involves High-layer-only signaling, which is similar to the RS configuration via LPP and SL resource allocation mode 1. High layer provides SL-PRS configuration explicitly without lower layer signalling for activation or triggering which increase the reliability with fewer flexibility and larger latency. Option 2 (High-layer and lower-layer signaling) balances the flexibility and reliability, the SL-PRS resource is allocated within pre-configurations of SL-PRS. That is, high-layer signalling is used for pre-configuration with lower layer indication to SL-PRS (de)activation or resource indication/reservation. For example, option 1 is suitable for LMF-assisted SL positioning and SL positioning with location server UE. One node is responsible for the Configuration/(de)activation/triggering of SL-PRS. Option 2 is suitable for the SL positioning in OOC without location server UE.
Observation 3: Option 1 is suitable for LMF-assisted SL positioning and SL positioning with location server UE. Option 2 is suitable for the SL positioning in OOC without location server UE.
Proposal 5: For the signalling design, RAN2 is kindly asked to consider the 2 options below to perform SL-PRS Configuration/(de)activation/triggering for SL positioning:
· Option 1: high-layer signalling from an LMF, a gNB, or a UE with explicit configuration;
· Option 2: high-layer signalling for pre-config with lower layer indication related to SL-PRS (de)activation or resource indication/reservation.
It is observed that pre-configured SL PRS is need for both two options with different granularity level: SL-PRS resource pool, SL-PRS, SL-PRS set. SL-PRS level is more explicit with limited resource reservation which is suitable for a single-shot or multiple shots positioning procedure. SL-PRS level is more suitable for the SL positioning with location server node (e.g., LMF, gNB, UE). SL PRS resource pool level is similar to legacy Mode 2 solution which provides more flexibility. Unlike the traditional SL communication, further enhancement is needed for issues like inter-UE coordination, congestion control mechanisms for SL-PRS. SL PRS set balance the resource reservation with certain level of flexibility which is applicable for all the scenarios. We summarize the pros/cons and the applicable scenarios for the three configuration level as the following table.
Table: Advantages and disadvantages for different configuration granularity level
	Configuration granularity level
	Pros
	Cons
	Applicable scenario

	SL PRS resource pool
	More flexibility.
	Inter-UE coordination,;resource collision issue.
	Especially for the OOC without location server UE.

	SL-PRS
	More explicit without resource collision;
Without extra resource reservation.
	Only for single-shot or multiple shots positioning procedure.
	Especially for scenarios With location server node (e.g., LMF, gNB, UE).

	SL-PRS set
	Only with limited resource reservation;
Applicable for all the scenarios.
	Less flexibility.
	All the coverage scenarios.


As shown above, every configuration granularity level has its pros/cons and applicable scenario. Since option 1 and option 2 are both within the study scope, we propose to further study these three configuration level and the corresponding signalling.
Proposal 6: RAN2 is kindly asked to support different granularity of the pre-configuration, e.g., SL-PRS resource pool, SL-PRS, SL PRS set.
3 Conclusions
In this contribution, we discussed the architecture and issues for scenarios with/without Network Coverage and further propose enhancement for SL positioning procedure. The proposals are as follows.
Observation 1: For the partial coverage scenario, LMF could configure out-of-coverage UEs by reusing the SL relay mechanism. 

Proposal 1: LMF is involved for SL positioning with network coverage (i.e., in-coverage or partial coverage).

Proposal 2: In the partial coverage scenario, the out-of-coverage UE could be the target UE or the anchor UE.

Proposal 3: Location server UE could be employed to allocation the resource for target UE and anchor UE and perform the location estimating.

Observation 2: Capability provision performed during the discovery/sensing procedure avoids unnecessary SL establishment.

Proposal 4: Broadcast/groupcast can be employed for SL capability exchange between UEs.

Observation 3: Option 1 is suitable for LMF-assisted SL positioning and SL positioning with location server UE. Option 2 is suitable for the SL positioning in OOC without location server UE.

Proposal 5: For the signalling design, RAN2 is kindly asked to consider the 2 options below to perform SL-PRS configuration for sidelink positioning:

· Option 1: high-layer signalling from an LMF, a gNB, or a UE with explicit configuration;

· Option 2: high-layer signalling for pre-config with lower layer indication related to SL-PRS (de)activation or resource indication/reservation.

Proposal 6: RAN2 is kindly asked to support different granularity of the pre-configuration, e.g., SL-PRS resource pool, SL-PRS, SL PRS set.
4 References

[1] 3GPP TR 23.700-86, v1.0.0 : " Ranging based services and sidelink positioning". Rel-18
 4 / 4

