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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.



More detailed context for the above objectives is available in the outcome of the study item (SI) documented in 3GPP TR 38.859 [3]. E.g., the below excerpt elaborates on dedicated and shared resource pools (RPs).
	Additionally, on SL positioning resource allocation, the following alternatives are studied:
· Alt. 1: Only dedicated resource pool(s) can be (pre-)configured for SL PRS
· For dedicated resource pool(s) for SL positioning, at least the following details are agreed to be considered:
· which slots can be used, SL frame structure, SL positioning slot structure, multiplexing of SL PRS with control information (if included in the same slot),
· positioning measurement report,
· whether a dedicated frequency allocation (e.g., layer/BWP) is needed for SL PRS,
· resource allocation procedure(s) of SL PRS,
· NOTE: This option may or may not include control information (i.e., configuration/ activation/ deactivation/ triggering of SL PRS) for the purpose of SL positioning operation.
· Alt. 2: Either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL PRS
· For shared resource pool(s) for SL positioning, at least the following details are considered:
· Co-existence between SL communication and SL positioning, backward compatibility
· Multiplexing considerations of SL PRS with other PHY channels (PSCCH, PSSCH, PSFCH) and any modifications in the SL-slot structure.
· NOTE: whether other signals/channels can be present in the dedicated resource pool can be considered further during the normative work.
With regards to the SL Positioning resource allocation, it was agreed that either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL PRS.
· NOTE: this does not imply that the design is the same for both types of resources pools.
· NOTE: shared resources pool(s) should be supported with backward compatibility.



The below excerpt [3] elaborates on the signaling of the reservation/indication of SL PRS resource(s).
	With regards to SL signaling of the reservation/indication of SL PRS resource(s) for dedicated resource pool and shared resource pool for positioning:
-	SCI can be used for reserving/indicating one or more SL PRS resource(s)
-	NOTE: This does not imply that only SCI is being used. Higher layer signaling may be used for the purpose of indicating a part of the SL PRS configuration.
-	Whether SCI is single stage SCI or two stage SCI can be considered further during normative work.
-	Use of SL-MAC-CE or other higher-layer signaling for SL PRS resource reservation/indication can be considered further during normative work.



Finally, the following excerpt [3] elaborates on the time-domain resource assignments for SL PRS:
	The following options for time-domain resource assignments and associated Tx UE behavior for SL PRS transmissions are studied:
· Periodic SL PRS 
· SL PRS is transmitted periodically with a transmission periodicity.
· Any additional details, including whether or not higher layers can start/stop transmission, can be considered further during normative work.
· Semi-persistent SL PRS 
· SL PRS is transmitted periodically with a transmission periodicity after activation and until deactivation.
· Aperiodic SL PRS 
· SL PRS is transmitted at least once after either triggering or request.
· Applicability of the above options to SL PRS resource allocation schemes 1 and 2 respectively can be considered further during normative work.
· Details of Rx UE behavior can be separately discussed during normative work.
· Mechanism(s) to be used for activation/deactivation/triggering can be considered further during normative work.




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. On the definition of dedicated and shared RPs
From the discussions in previous RAN WG1 meetings, there is not much common ground on the exact definitions of a dedicated and shared resource pool (RP) for SL positioning even though it has been agreed to pursue resource allocation for both types of RPs.
Observation 1: It is necessary to seek a common understanding of the definitions of dedicated and shared RPs.
Proposal 1.1: [Definition of dedicated RP for SL positioning] An RP in which only signals or data strictly necessary for SL positioning (e.g., SL PRS, SL positioning measurement data) may be exchanged. If there are data channels defined within such an RP, they may only carry reference signals and/or control and/or measurement information necessary for an ongoing, completed, or future positioning operation.
Proposal 1.2: [Definition of shared RP for SL positioning] An SL communication RP as defined in 3GPP TS 38.211 [4], which may also be used for exchanging reference signals and/or control and/or measurement information necessary for an ongoing, completed, or future positioning operation, while using only the existing control and data channels. 
2.2. SL positioning resource allocation in a shared RP
There are no specific agreements reached in the last RAN WG1 #112 meeting on resource allocation in a shared RP, even though it is an objective in the WID [1]. The following general agreement was reached in RAN WG1 #112 [2]: 
	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.




As reproduced from the WID [1] in Section 1, for SL positioning resource (pre-)configuration in a shared RP with Rel-16/17/18 SL communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.
Observation 2.1: There is no existing method for performing SL positioning resource allocation in a shared RP which ensures backward compatibility with legacy Rel-16/17 UEs.
For such resource allocation in a shared RP, we need to consider both Scheme 1 (network centric) and Scheme 2 (UE autonomous) like in SL communication. 
2.2.1. Scheme 1 (network centric) resource allocation in a shared RP
For Scheme 1 resource allocation for SL communication, the network gNB allocates/schedules transmission resources within SL RP to the user equipment (UE) using downlink control information (DCI). For aperiodic traffic, the UE adopts resources that are dynamically allocated by the next generation Node B (gNB), wherein the UE sends a scheduling request (SR) followed by a buffer status report (BSR) to the gNB, and the gNB allocates the SL transmission resource for the UE according to the buffer information using DCI format 3_0. 
Additionally, the UE can use periodically occurring SL communication resources to transmit SL communication data without requesting resources from the network each time. Such periodic SL communication resources are provided by the gNB by means of configured grants (CG), which can be either of two types:
· Type 1 SL CG, where the network configures SL CG resources and transmission parameters for the UE via radio resource control (RRC) signaling, and 
· Type 2 SL CG, where the network configures a portion of the SL transmission parameters for a UE by RRC signaling and activates the SL CG using DCI format 3_0 signaling in the physical downlink control channel (PDCCH), with the remaining SL transmission parameters being provided in the DCI. 
Observation 2.2: As it is desired to have periodic, semi-persistent and aperiodic SL PRS in the time domain, both dynamic and CG type resource allocation like in SL communication would be necessary for SL PRS as well. 
Since there are already methods for dynamic and CG resource allocation for SL communication it would be desirable to reuse those methods as much as possible. However, as mentioned in TR 38.859 [3] and the WID [1], for any SL PRS resource allocation method in a shared RP, it is necessary to ensure backward compatibility with legacy Rel-16/17 UEs.
Taking the above factors and observations into consideration, we propose the following backward compatible method for Scheme 1 SL positioning resource allocation in a shared RP. 
For Rel-18 and beyond UEs with SL positioning capability: we propose that the gNB sends the SL positioning resource allocation indication via a new DCI format in the shared RP. For the contents of the new DCI format, we propose two options.
· Option 1, explicit indication of resource allocation parameters: In this case, the new DCI format would contain at least the following fields/parameters in addition or in combination with the existing fields in DCI format 3_0
· Frequency resource assignment for SL positioning: specifies the location and number of subchannels to be used for SL positioning
· Time resource assignment for SL positioning: specifies the symbols within a slot that are to be used for SL positioning
· Configuration indexes for SL positioning: used to indicate if the SL positioning resource allocation is a CG (periodic/semi-persistent) or not (dynamic).
If any of the above parameters are same as for SL communication in the same shared RP, then there could be two sub-options for indication:
· Sub-option 1: An additional bit in the corresponding field in DCI format 3_0 for SL communication could indicate whether this field is shared by SL positioning or not, and a separate indication need not be provided in the corresponding field in the new DCI format for SL positioning. 
A potential benefit of this sub-option is that it can reduce the number of bits in the proposed new DCI format when some resources or configurations are shared between SL positioning and communication. A potential disadvantage is that the new DCI format size could change depending on whether some of the SL positioning resource allocation parameters are same as those for SL communication. 
· Sub-option 2: Separate indications are always used in the new DCI format for SL positioning. This sub-option has the benefit that the DCI size will not change depending on the resource allocation, which would make it easier for the UE to decode.
· Option 2, indication of resource allocation parameters via resource index: Alternatively, instead of indicating the resource allocation parameters explicitly, the new DCI format could carry a resource index which maps to a pattern or combination of time and frequency resources, in addition to the configuration index; this resource index may be chosen by the UE in its SR for dynamic resource allocation or by the network gNB for dynamic and/or CG resource allocation, depending on mobility, channel conditions, etc., which are up to implementation. The mapping between the conditions and the index may be given by a pre-configured table in the higher layer. A benefit of this option is the potentially lower amount of signaling overhead than explicitly indicating the resource allocation parameters. 
For Rel-16/17 and beyond UEs with SL positioning capability: To ensure backward compatibility with Rel-16/17 UEs, we propose that the gNB avoid assigning overlapping time/frequency resources with SL communication for SL positioning to Rel-18 UEs. E.g., either the slot (depending on time granularity of SL PRS to be decided) or the subchannel assigned to a Rel-18 UE for SL positioning could be shared with SL communication, but not both, to ensure backward compatibility and no interference to Rel-16/17 UEs. 
In summary, we have the below proposals, and Figure 2 shows a high-level illustration of the same.
Proposal 2.1: Introduce new DCI format for Scheme 1 resource allocation to Rel-18 and beyond UEs by a network gNB for SL positioning in a shared RP. 
Proposal 2.2: The new DCI format would contain one of the following alternatives in any combination with already existing fields in DCI format 3_0.
· Option 1: Explicit indication of time and frequency resource assignment for SL positioning, and configuration indexes to indicate the type of resource allocation.
· Option 2: Indication of resource allocation via a resource index which maps to a combination of resource allocation parameters.
Proposal 2.3: With a new DCI format, backward compatibility with Rel-16/17 UEs can be ensured, provided the gNB does not allocate overlapping resources for SL communication to such UEs in the same shared RP.Figure 1: Normal SL slot structure with PSFCH for 14 OFDM symbols.
Figure 2: Proposed backward compatible Scheme 1 SL positioning resource allocation procedure for a shared RP.
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2.2.2. Scheme 2 (UE autonomous) resource allocation in a shared RPAGC
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The normal SL communication slot structure with the physical SL feedback channel (PSFCH) is shown in Figure 1. 
The above SL slot structure includes the physical SL control channel (PSCCH), which carries the SL control information (SCI) related to SL communication resource allocation as well as information required for sensing and decoding of the physical SL shared channel (PSSCH). Specifically, the SCI format 1-A (1st stage SCI) is carried on the PSCCH. The PSSCH on the other hand carries the SL communication data as well as the 2nd-stage SCI. There are two 2nd-stage SCI formats: 2-A and 2-B, where format 2-B is intended for groupcast communication with SL hybrid automatic repeat request (HARQ) feedback based on geographical location and communication range, and format 2-A is for other scenarios such as transmissions that do not require SL HARQ feedback, unicast that requires SL HARQ feedback and groupcast that requires acknowledgement (ACK) or non-acknowledgement (NACK) feedback. Figure 3 shows the mapping of 2nd-stage SCI within the PSSCH with one possible demodulation reference signal (DMRS) pattern. Figure 3 Mapping of 2nd-stage SCI.
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Observation 2.3: To maintain backward compatibility, using 1st- and/or 2nd-stage SCI would not be possible, as they carry important control information to enable SL communication for Rel-16/17 UEs.
With the above background we propose the following for Scheme 2 resource allocation in a shared RP for SL positioning. 
For Rel-18 UEs with SL positioning capability: We propose that the Tx UE sends the SL positioning resource allocation indication via a new “3rd-stage SCI” or “SL Positioning Control Information (SPCI)” format in the shared RP. The new 3rd-stage SCI could be located anywhere within the PSSCH after the 2nd-stage SCI, in any physical resource block (PRB) within the same slot or any slot after the last slot of 2nd-stage SCI. Optionally, it may be indicated whether the new 3rd-stage SCI is transmitted or not and if transmitted, in which slot within the PSSCH it will be transmitted. This indication can be done using reserved bits in the 1st-stage SCI in the corresponding PSCCH, e.g., using patterns 10 or 11 in the “2nd-stage SCI format” field or the other reserved bits in the 1st-stage SCI. Figure 4 shows an example of transmission of the new 3rd-stage SCI, where the 3rd-stage SCI is transmitted in the portion marked with vertical blue lines. Figure 4 Example of new 3rd-stage SCI transmitted after 2nd-stage SCI.
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For contents of the new 3rd-stage SCI we propose two options similar to those proposed for the new DCI in Section 2.2.1:
· Option 1, explicit indication of resource allocation parameters: In this case the new 3rd-stage SCI contains at least the following fields:
· Priority for SL positioning
· Frequency resource assignment for SL positioning 
· Time resource assignment for SL positioning 
· Resource reservation period for SL positioning
Optionally, it may also include source and/or destination IDs and/or any other parameter necessary for SL positioning. 
Additionally, if any SL positioning resource allocation parameters are same as those for SL communication, then two sub-options are proposed for the resource allocation indication:
· Sub-option 1: Additional reserved bits in the 1st-stage SCI indicate whether any field is shared by SL positioning or not, and a separate indication is not provided in 3rd-stage SCI. This sub-option has the benefit of reducing signaling overhead when some resources or configurations are shared between SL positioning and communication. A potential drawback is that the size of the 3rd-stage SCI would vary according to the configuration.
· Sub-option 2: Separate indications are always used, i.e., all parameters relevant for SL positioning resource allocation are indicated in the 3rd-stage SCI, even if some values are common to those used for SL communication as indicated in the 1st- and 2nd-stage SCIs. This sub-option has the benefit that the SCI size and format will not change, which could make it easier for UEs to decode it. However, there would be redundant signaling in some cases where there is an overlap in resource allocation parameters.
· Option 2, indication of resource allocation parameters via resource index: Alternatively, instead of explicitly indicating the priority, time and/or frequency assignment and resource reservation period, a table can be defined a priori which maps requirements and conditions for positioning to a resource index, which would identify a combination of the time and frequency resource assignment for each priority value. The table itself may be defined at a higher layer and only the index maybe indicated in the SCI. 
Since the available resources for positioning could be different due to adoption of congestion control mechanisms in the SL based on suitable metrics like channel busy ratio (CBR) and channel occupancy ratio (CR), the above tables could be defined separately for different ranges of such metrics. 
A benefit of this approach is the potentially lower amount of signaling overhead than explicitly indicating the resource assignment parameters as in option 1.

For Rel-16/17 UEs without SL positioning capability: We propose that the 1st-stage SCI transmitted by a Rel-18 and beyond Tx UE using the shared RP for positioning will indicate resource reservation for both SL positioning and communication. In this case the Rel-16/17 UEs can perform sensing-based resource selection for SL communication as usual, transparent to whether the reserved resources indicated by the Rel-18 UE in the 1st-stage SCI is being used for SL positioning or SL communication. 
The overall concept is illustrated in Figure 5 and summarized in the following proposals.
Figure 5 Proposed backward compatible Scheme 2 SL positioning resource allocation procedure for a shared RP.
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Proposal 2.4: Introduce new 3rd-stage SCI for Scheme 2 SL positioning resource allocation/reservation in a shared RP by a Rel-18 Tx UE. 
Proposal 2.5: The new 3rd-stage SCI format would contain information in one of the following formats
· Option 1: Explicit indication of the priority, time and frequency resource assignment and resource reservation period for SL positioning.
· Option 2: Indication of resource allocation via a resource index which maps to a combination of resource allocation parameters.
Proposal 2.6: Backward compatibility with Rel-16/17 UEs can be ensured by having the Rel-18 Tx UEs indicate their resource reservation for SL positioning or communication in the 1st-stage SCI.

2.3. Challenges in implementing Scheme 1 (network centric) resource allocation for SL positioning
Figure 6 illustrates two potential scenarios that could arise in SL positioning. In one scenario, all the UEs involved in SL positioning belong to the same cell, while in the other, one anchor UE belongs to a different cell from the target and other anchor UEs. In the first scenario, only one gNB needs to be involved in the Scheme 1 resource allocation for SL positioning, while in the second, both the gNBs may need to be involved. Figure 6 Illustration of two different scenarios in Scheme 1 SL positioning resource allocation.
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Observation 3: When deploying Scheme 1 (network centric) resource allocation for SL positioning, there could be situations where the UEs involved in the positioning operation belong to different cells. In this case, it is not clear which cell would be responsible for performing resource allocation for the UEs.
In several positioning methods, the resources allocated to the UEs for SL PRS transmissions or for measurement reporting need to be coordinated. E.g., in a multi-RTT method, the SL PRS transmissions between UEs need to occur at certain pre-defined occasions. This is unlike SL communication, where any time-frequency resource is equally functional or useful for data transfer needs. Thus, when UEs involved in SL positioning belong to different cells, it is necessary to have some form of coordination in the resource allocation to ensure an efficient positioning operation. We propose a few potential approaches to achieve such coordination for Scheme 1 SL positioning resource allocation. 
· Option 1, indirect Scheme 1 resource allocation: In this case we propose that one of the UEs (e.g., one whose higher layer initiates the positioning operation) handles resource allocation for all UEs involved in the SL positioning operation through its own serving gNB. The idea is to have a particular UE act as the single interface for handling the SL positioning resource allocation for the group of UEs. This avoids the potential issues that may arise if each UE independently requests Scheme 1 resource allocation from its respective gNB. In this solution, an in-coverage UE could initiate a resource allocation request as part of a positioning procedure, while the positioning procedure itself maybe triggered by the same or different UE or a gNB. 
To enable the UE’s serving gNB to allocate resources for all the UEs involved in the SL positioning operation, we propose that the in-coverage UE requests for and receives the following information from all the other UEs involved:
· UE ID(s), 
· cell ID(s) to which they are attached to.
Once the in-coverage resource allocation initiating UE has obtained the above information, it identifies the UE(s) that do not belong to its same cell based on their cell ID(s) and then sends an SR to its serving gNB to grant UL resources to send further information about the SL positioning operation. As response to the SR by the UE, the gNB allocates UL resources for the UE to send further information about the SL positioning operation. 
If there are UEs that do not belong to the same cell, the initiating UE could then send information related to the SL positioning operation to the gNB over the UL resources allocated to it. This could include the type(s) of resource(s) to be scheduled (e.g., CG or dynamic grant(s)) for each UE involved, number of UEs involved in the positioning procedure, index of the RP on which resources are required (if there are multiple RPs used by the UEs), timing/periodicity of resources required (e.g., aperiodic/semi-persistent/periodic SL-PRS, several measurement reports in pre-defined sequence, etc.) and so on. Based on this information, the gNB of the initiating UE could send resource allocation grants for all the UEs involved in the SL positioning operation to the initiating UE. The initiating UE then forwards these grants to the other UEs. Figure 7 gives a high-level illustration of option 1 for Scheme 1 SL positioning resource allocation.

· Option 2, direct Scheme 1 resource allocation with UE coordination: In this case, all UEs involved in the SL positioning operation first coordinate among each other on the nature of resources required, and then individually request for resources to their respective serving cells. 
To achieve this initial coordination, the in-coverage UE whose higher layer triggered the positioning procedure sends indications to the other UE(s) involved to initiate resource allocation. This indication would involve information like the type of resources required (e.g., SL-PRS resource, resources for measurement reports, etc.), the timing/periodicity of resources required (e.g., aperiodic/semi-persistent/periodic SL-PRS or several measurement reports in pre-defined sequence, etc.), the preferred time-frequency location of resources (to avoid conflicting resource allocation by different gNB(s)), index of the RP on which resources are required (if there are multiple RPs used by the UEs) and so on. 1. Scheduling request, grant of UL resources, UL transmission of requirements, SL positioning resource allocation grant
2. Forwarded SL positioning resource allocation grant
3. SL PRS transmission
Target UE
Anchor UE
gNB
Figure 7 Illustration of indirect Scheme 1 resource allocation with target UE as initiator.

When a UE other than the triggering UE receives an indication for resource allocation for a positioning procedure from the triggering UE, it sends an SR to its own serving cell (gNB), followed by information on the SL positioning resources required, on the UL resources allocated to it by the gNB. On receiving the above information, each gNB allocates requested resources to the corresponding UE which sent the SR, and the SL positioning proceeds on the allocated resources. 
Figure 8 gives a high-level illustration of option 2 for Scheme 1 SL positioning resource allocation. 
Figure 8 Illustration of direct Scheme 1 resource allocation.
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· Option 3, indirect or direct Scheme 1 resource allocation based on presence of out-of-coverage UEs and other considerations: In this case, after the initiating/triggering UE raises the SR for UL resources and gNB grants UL resources for sending further information, the UE sends information on whether there are out-of- coverage UEs involved in positioning. 
If there are out-of-coverage UEs involved, the gNB would opt to use indirect resource allocation as in option 1 and would send the resource allocations to the UE which sent the SR, which would then forward these to the other UEs. 
If there are no out-of-coverage UEs involved, the gNB could decide to use either direct or indirect resource allocation as in option 1 or 2, depending on the latency requirements, resources available, etc. 
Table 2 shows a comparison of the three options above for Scheme 1 SL positioning resource allocation. 
Table 2 Comparison between different options for Scheme 1 SL positioning resource allocation.
	1. Indirect resource allocation
	2. Direct resource allocation
	3. Direct or indirect resource allocation

	SL positioning resource allocation always routed through one in-coverage UE
	SL positioning resource allocation requested by each UE individually
	SL positioning resource allocation requested by one in-coverage UE, but decided by its serving cell based on additional information provided by UE

	Requesting UE needs to forward resource allocation to other UEs over SL
	Triggering UE needs to send indication to other UEs to initiate resource allocation
	Depending on whether direct or indirect resource allocation is used, triggering UE needs to forward resource allocation or send indication to other UEs to initiate resource allocation

	Out-of-coverage UEs can be involved in positioning
	Out-of-coverage UEs cannot be involved in positioning
	Out-of-coverage UEs can be involved in positioning



Proposal 3: To enable Scheme 1 SL positioning resource allocation for UEs belonging to different cells, consider the following options:
· Option 1: Indirect resource allocation with one UE acting as initiator/mediator for all UEs
· Option 2: Direct resource allocation where UEs first coordinate among each other for resources required and individually request their own serving cells for resources
· Option 3: Indirect or direct resource allocation depending on factors such as the participation of out-of-coverage UEs in the SL positioning operation.
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: It is necessary to seek a common understanding of the definitions of dedicated and shared RPs.
Proposal 1.1: [Definition of dedicated RP for SL positioning] An RP in which only signals or data strictly necessary for SL positioning (e.g., SL PRS, SL positioning measurement data) may be exchanged. If there are data channels defined within such an RP, they may only carry reference signals and/or control and/or measurement information necessary for an ongoing, completed, or future positioning operation.
Proposal 1.2: [Definition of shared RP for SL positioning] An SL communication RP as defined in 3GPP TS 38.211 [4], which may also be used for exchanging reference signals and/or control and/or measurement information necessary for an ongoing, completed, or future positioning operation, while using only the existing control and data channels. 
Observation 2.1: There is no existing method for performing SL positioning resource allocation in a shared RP which ensures backward compatibility with legacy Rel-16/17 UEs.
Observation 2.2: As it is desired to have periodic, semi-persistent and aperiodic SL PRS in the time domain, both dynamic and CG type resource allocation like in SL communication would be necessary for SL PRS as well. 
Proposal 2.1: Introduce new DCI format for Scheme 1 resource allocation to Rel-18 and beyond UEs by a network gNB for SL positioning in a shared RP. 
Proposal 2.2: The new DCI format would contain one of the following alternatives in any combination with already existing fields in DCI format 3_0.
· Option 1: Explicit indication of time and frequency resource assignment for SL positioning, and configuration indexes to indicate the type of resource allocation.
· Option 2: Indication of resource allocation via a resource index which maps to a combination of resource allocation parameters.
Proposal 2.3: With a new DCI format, backward compatibility with Rel-16/17 UEs can be ensured, provided the gNB does not allocate overlapping resources for SL communication to such UEs in the same shared RP.
Observation 2.3: To maintain backward compatibility, using 1st- and/or 2nd-stage SCI would not be possible, as they carry important control information to enable SL communication for Rel-16/17 UEs.
Proposal 2.4: Introduce new 3rd-stage SCI for Scheme 2 SL positioning resource allocation/reservation in a shared RP by a Rel-18 Tx UE. 
Proposal 2.5: The new 3rd-stage SCI format would contain information in one of the following formats
· Option 1: Explicit indication of the priority, time and frequency resource assignment and resource reservation period for SL positioning.
· Option 2: Indication of resource allocation via a resource index which maps to a combination of resource allocation parameters.
Proposal 2.6: Backward compatibility with Rel-16/17 UEs can be ensured by having the Rel-18 Tx UEs indicate their resource reservation for SL positioning or communication in the 1st-stage SCI.

Observation 3: When deploying Scheme 1 (network centric) resource allocation for SL positioning, there could be situations where the UEs involved in the positioning operation belong to different cells. In this case, it is not clear which cell would be responsible for performing resource allocation for the UEs.
Proposal 3: To enable Scheme 1 SL positioning resource allocation for UEs belonging to different cells, consider the following options:
· Option 1: Indirect resource allocation with one UE acting as initiator/mediator for all UEs
· Option 2: Direct resource allocation where UEs first coordinate among each other for resources required and individually request their own serving cells for resources
· Option 3: Indirect or direct resource allocation depending on factors such as the participation of out-of-coverage UEs in the SL positioning operation.
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