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Introduction
A work item has been agreed for positioning in RAN #98-e with the following objective for sidelink positioning [1]:
	· 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].



In this contribution, we discuss the design of the dedicated and shared resource pools as well as how to perform Scheme 1 and Scheme 2 resource allocation in each.

Resource Pool Structure
RAN1 agreed to support SL-PRS transmissions in a resource pool that is shared with sidelink communications or in a dedicated resource pool that is not shared with sidelink communications [2]:
	Agreement
With regards to the SL Positioning resource allocation, study further the following 2 options for SL Positioning resource (pre-)configuration:
· Option 1: Dedicated resource pool for SL-PRS 
· Include in the study at least the following aspects:
· 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
· 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
· Option 2: Shared resource pool with sidelink communication.
· Include in the study at least the following aspects:
· 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
Agreement
With regards to the SL Positioning resource allocation, one of the following alternatives should be introduced for supporting SL positioning/ranging:
· Alt. 1: only dedicated resource pool(s) can be (pre-)configured for SL-PRS
· Alt. 2: either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS
· Note: whether other signals/channels can be present in the dedicated resource pool can be further discussed

Agreement
With regards to the SL Positioning resource allocation, support
· Alt. 2: 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



In this section, we discuss details of both types of resource pool.
Shared Resource Pool
Maintaining backward compatibility is a primary requirement for the shared resource pool and to ensure it, legacy devices should be able to decode SCI-1 and avoid any reservations it indicates. To achieve this, the existing SCI-1A format should be used. As a result, any positioning related L1 signaling would be in a new SCI-2 format, requiring a shared channel with PSSCH DMRS.
[bookmark: _Toc127524905]Proposal 1: In the shared resource pool, existing SCI-1A format is used. A new SCI-2 format can be used for positioning-related L1 signaling.
In the shared resource pool, other transmissions could be FDMed, in different sub-channels, with transmissions carrying SL-PRS. Hence, it is important keep transmission power constant across all symbols to avoid AGC issues in the FDMed transmissions as discussed in our companion contribution [5]. SL-SCH would be mapped on PSSCH symbols to avoid leaving empty REs on symbols with PSSCH DMRS and SCI-2. Consequently, we propose to reuse the same slot structure as sidelink communications as shown in Figure 1, following SL CSI-RS as an example. Whether SL-SCH is also mapped on symbols with SL-PRS can be further discussed.
[bookmark: _Toc127524906]Proposal 2: In the shared resource, the slot structure, including the AGC symbol, PSCCH, PSSCH is reused for transmissions with SL-PRS.
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[bookmark: _Ref127458858]Figure 1 Slot structure in a shared resource pool.
Another AGC issue could arise if different UEs transmit on different comb offsets only in the SL-PRS symbols. The power received on the SL-PRS would be different from that on other symbols causing AGC issues to both the UE receiving the SL-PRS and to FDMed sidelink communications transmissions. Since PSSCH occupies the allocated bandwidth and does not use a comb structure, it is not possible to have all UEs transmit on all symbols in the allocated bandwidth to equalize power across all symbols. Therefore, it is necessary to disallow multiplexing SL-PRS transmissions on different comb offsets in the shared resource pool.
[bookmark: _Toc127524907]Proposal 3: In a shared resource pool, different UEs are not allowed to multiplex SL-PRS on different comb offsets in the same OFDM symbol.
Multiple PSSCH DMRS patterns are defined in sidelink with different spacing between the symbols with DMRS. During the study phase, how to handle DMRS symbols potentially interrupting SL-PRS would be handled. Having discontinuous SL-PRS increases receiver complexity and the number of SL-PRS patterns that the receiver should be able to handle, and is thus undesirable. To address this issue, we propose to limit SL-PRS to contiguous symbols and to not allow SL-PRS to be mapped on symbols with PSSCH DMRS.
[bookmark: _Toc127524908]Proposal 4: SL-PRS is mapped on contiguous symbols only and is not mapped on symbols with PSSCH DMRS, i.e. SL-PRS can only be mapped on one set of contiguous symbol either before, between, or after PSSCH DMRS.
As we discuss in later sections, retaining the existing slot structure and physical layer channel enables the reuse of sidelink communication procedures.
Dedicated Resource Pool
The dedicated resource pool does not contain legacy UEs and there is no backward compatibility constraint. Therefore, the design could be tailored to maximize resource utilization as we present in this section.
RAN1 agreed that at least SL-PRS is included in the dedicate resource pool with options that no other channel is included, only PSCCH is included, and both PSCCH and PSSCH are included. RAN1 also agreed that SCI can be used for reserving or indicating SL-PRS resources: 
	Agreement
For a dedicated resource pool for SL positioning,
· With regards to which channels can be included in the resource pool in addition to SL-PRS, consider the following options:
· Opt. 1: No other channel can be included beyond SL-PRS
· Opt. 2: PSCCH which carries SCI associated with SL-PRS transmission(s) is included
· Opt. 3: PSCCH which carries SCI associated with SL-PRS transmission(s) and PSSCH associated with SL-PRS transmission(s) are included
· FFS: Details
· FFS: definition of PSSCH associated with SL-PRS transmission(s)
· Note: Companies are encouraged to provide their analysis and views on the above

Agreement
With regards to SL signaling of the reservation/indication of SL-PRS resource(s) for dedicated resource pool and shared resource pool (if supported) for positioning:
· Option A.1: SCI can be used for reserving/indicating one or more SL-PRS resource(s)
· Note: This does NOT mean that only SCI is being used. There can still be higher layer signaling for the purpose of indicating a part of SL-PRS configuration.
· FFS: Whether SCI is single stage SCI or two stage SCI
· FFS: SL-MAC-CE or other higher-layer signaling reservation/indication




Given the agreement to use SCI for reserving or indicating SL-PRS resources and the lack of standalone control transmissions in sidelink, SL-PRS transmissions should be accompanied by PSCCH in the dedicated resources. If there are cases where only higher-layer reservations are used, then SL-PRS could be transmitted without PSCCH.
Both SCI-2 and SL-SCH require the presence of PSSCH DMRS. Hence, including either significantly reduces the number of symbols available for SL-PRS in a slot, negating the primary benefit of having a dedicated resource pool. Based on the above, we propose to only include PSCCH and SL-PRS in the dedicated resource pool (Option 2). Figure 2 illustrates the corresponding slot structure.
[bookmark: _Toc127524909]Proposal 5: Only SL-PRS and PSCCH which carries SCI associated with SL-PRS transmission(s) are included in the dedicated resource pool.
[image: ]
[bookmark: _Ref127471562]Figure 2 Slot structure in a dedicated resource pool.
The proposed absence of PSSCH in the dedicated resource pool resolves one of the largest obstacles to multiplexing SL-PRS from multiple UEs on different comb offsets. We propose to support such multiplexing in the dedicated resource pool.
[bookmark: _Toc127524910]Proposal 6: In the dedicated resource pool, SL-PRS transmissions from different UEs can be multiplexed on different comb offsets in SL-PRS if they fully overlap in time and frequency.
Resource Allocation Procedure
Resource Definition
In the shared resource pool, and supported by disallowing multiplexing SL-PRS from different UEs on different comb offsets, the existing resource definition can be used: a resource is a set of contiguous sub-channels in a slot as defined in [6].
[bookmark: _Toc127524911]Proposal 7: In a shared resource pool, a resource used for transmission of SL-PRS is defined as a set of contiguous sub-channels in a slot, i.e. the existing definition for a sidelink resource is reused.
In the dedicated resource pool, the resource definition should be updated to incorporate the comb offset used, accommodating multiplexing of multiple UEs on different comb offsets.
[bookmark: _Toc127524912]Proposal 8: In a dedicated resource pool, a resource used for transmission of SL-PRS is defined as a set of contiguous sub-channels in a slot with a comb offset.
To enable multiple transmissions with SL-PRS in a slot duration, the multiple starting occasions design from SL-U could be considered once more details are decided.
[bookmark: _Toc127524892]Observation 1: To enable multiple transmissions with SL-PRS in a slot duration, the multiple starting occasions design from SL-U could be considered once more details are decided.
Scheme 1 Resource Allocation
There are two potential options for assigning SL-PRS resources to UEs in Scheme 1:
· gNB indicates the assigned resources to the UEs via DCI or RRC signaling, or
· LMF indicates the assigned resources to the UEs via higher-layer messaging, e.g. SLPP.
Indication from the gNB or the LMF work similarly when UEs are connected to the same gNB or the same network. However, when UEs that are exchanging positioning signals are connected to different network, it become difficult to coordinate resources when gNB is used. Therefore, we propose to have SL-PRS resources assigned by the higher messaging from the LMF due to its flexibility in supporting different deployment scenarios. Additionally, this allows a largely unified design with Scheme 2 as we discuss in the next section.
[bookmark: _Toc127524913]Proposal 9: In Scheme 1 resource allocation, SL-PRS resources are indicated in higher-layer messages from the LMF.
Scheme 2 Resource Allocation
Two options for Scheme 2 resource allocation are being considered [4]:
	Agreement
For Scheme 2, with regards to Resource allocation mechanism for SL-PRS, pick one or both of the following options:
· Option 1: A sensing based resource allocation should be introduced 
· Option 2: A random resource selection should be introduced
· In either option 1 or 2, the legacy designs for UE autonomous resource allocation should be used as a starting point. Study if/what enhancements may be needed. 



In our view, both options should be supported as is the case for sidelink communications.
[bookmark: _Toc127524914]Proposal 10: Both sensing-based resource allocation and random resource selection should be introduced.
Moving resource selection from MAC as in sidelink communications to higher layers, allows high layers to coordinate transmissions and multiplex SL-PRS transmissions on different comb offsets while reducing the likelihood of collisions. This also enables a unified design with Scheme 1, where higher layers indicate the resources to lower layers, the difference from a lower-layer perspective becomes that, in Scheme 2, there is reporting of available resources from lower layers to higher layers.
[bookmark: _Toc127524915]Proposal 11: In Scheme 2 resource allocation, SL-PRS resources are indicated to lower layers by the UE’s higher layers.
[bookmark: _Toc127524916]Proposal 12: In Scheme 2 resource allocation, lower layers report sensing results based on decoding SCI-1 to higher layers.
In sidelink communications, higher layers provide a packet delay budget. Lower layers will use the packet delay budget to determine a resource selection window and then report available resources to MAC. Since SL-PRS are not a packet and do not have an associated packet delay budget, a replacement is needed to determine which resources lower layers use to report resource availability to higher layers. This can be done by higher layers directly indicating the resource selection window to lower layers.
[bookmark: _Toc127524917]Proposal 13: Higher layers directly indicate the SL-PRS resource selection window to lower layers.
The Rel-17 inter-UE coordination framework cannot be reused for a dedicated resource pool due to lack of cross resource pool indication. This is not a simple issue of missing fields in signaling since the same resource pool could have different indices at different UEs, for example if the UEs have a different number of resource pools or the UEs are configured by different networks. For now, we propose to postpone inter-UE coordination discussions to focus on essential aspects of system functionality.
[bookmark: _Toc127524918]Proposal 14: Postpone inter-UE coordination discussions until essential aspects of sidelink positioning are complete.
Triggering, Activation/Deactivation, and Configuration of SL-PRS
Triggering
In sidelink Mode 2 resource allocation, higher layers trigger the resource selection procedure in the physical layer, e.g. upon packet arrival, as shown in Figure 4. Also, higher layers trigger PHY to transmit CSI-RS. Similarly, higher layers determine which sensing type to use from among the (pre-)configured options. In general, triggering starts in the UE’s higher layers, not in lower layers due to the lack of centralized control and scheduling. Higher layers can coordinate with other UEs, e.g. at the protocol or application layer, and exert control within the UE to meet application requirements and maintain system performance, tasks that would have been performed by the network in other cases.
[image: Graphical user interface, application
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[bookmark: _Ref115163677]Figure 4 Sidelink transmission triggering and flow in Mode 2 RA
[bookmark: _Toc118472073][bookmark: _Toc127524893]Observation 2: Operations are generally being triggered by the UE’s own higher layers in sidelink when using Mode 2 RA.
One possible option discussed in RAN1 is to use lower-layer signaling, e.g. SCI or SL MAC-CE, from another UE to trigger SL-PRS transmission. Removing higher layers from the loop in this manner brings up a number of issues. For example, there is no security or authentication mechanism associated with SCI or SL MAC-CE and using them to trigger another UEs behavior could result in security issues that are out of RAN1’s expertise. As mentioned earlier, higher layers ensure system performance based on target application, this knowledge is absent in lower layers and using lower-layer triggers results in loss of this functionality. Lastly, triggering by the UE’s own higher layers does not imply that a positioning session cannot be initiated by another UE, only that such operation occurs at the higher layers and then the UE’s PHY receives the trigger from its own higher layers.
[bookmark: _Toc118472074][bookmark: _Toc127524894]Observation 3: Triggering SL-PRS by higher layers offers enhanced security and knowledge of scenario requirements compared to triggering by lower layers.
[bookmark: _Toc127524895]Observation 4: The origin of an SL-PRS transmission trigger can be another UE, the network, LMF, or the UE itself when the UE’s PHY receives an SL-PRS transmissions trigger from its own higher layers.
When considering network-centric operation, i.e. Scheme 1, a number of options exist for triggering SL-PRS: higher-layers, MAC-CE, or DCI. Currently, there is no procedure defined for a MAC-CE on downlink triggering a sidelink operation and the benefits for introducing such a procedure for SL-PRS triggering is not clear. Using DCI could increase the complexity of PDCCH monitoring in the UE and it not clear if DCI triggering is beneficial in this case and it is preferable to not introduce it. Using higher-layer triggering as a unified solution for Scheme 1 and Scheme 2 simplifies implementation and specification work. It is also consistent with RAN2’s agreement to wait for SA2’s work on triggering:

	Agreement:
RAN2 wait for SA2 on the triggering of the positioning procedures from upper layers



[bookmark: _Toc118472092][bookmark: _Toc127524919]Proposal 15: Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers only.
The issue of requests for SL-PRS transmission was discussed in RAN1 110bis-e. The core of the discussion was whether a request is a higher-layer or lower-layer message and procedure. Positioning is a higher layer operation and requesting that another UE transmit PRS requires higher layer involvement to validate the source of the request and to prevent denial of service and other attacks that could overload the system. General QoS concerns aside from security also need to be addressed, for example, reducing non-essential SL-PRS traffic in case of an emergency to leave more resources for emergency vehicles and first responders. Further, defining a lower-layer mechanism for requests requires dedicated signaling as was done in Rel-17 inter-UE coordination, which is not necessary in the positioning case since the UEs higher layers will need to decide whether to accept a request or not and there will not be a benefit from the lower latency of L1 signaling.
[bookmark: _Toc118472093][bookmark: _Toc127524920]Proposal 16: Requests for transmission of SL-PRS are introduced as higher-layer messages and no explicit support is needed in lower layers.
Activation/Deactivation
Activation and deactivation starts and stops a periodic or semi-persistent process. In sidelink, there is no distinction between periodic and semi-persistent processes and they both are considered periodic processes. In Mode 1 resource allocation, periodic transmissions are achieved by configured grant type 1 and type 2, which are RRC and DCI activated, respectively. In Mode 2, there is no external activation or deactivation of periodic transmissions and the decision whether to use a periodic transmission or an aperiodic one is up to the UE’s higher layers. In Uu positioning, the LMF starts/stops periodic PRS transmissions ondemand at the gNB.
For Scheme 2 SL positioning operation, activation/deactivation by higher layers is a straightforward solution that follows existing sidelink design. Like triggering, this would also address issues related to security, scenario requirements, and inter-UE interaction.
Scheme 1 SL positioning operation can reuse the higher-layer activation/deactivation design from Scheme 2 to provide a unified framework, minimizing the differences between the two schemes. It could become part of the higher-layer triggering procedure as well.
Higher-layer activation and deactivation of SL-PRS periodic transmission is a suitable, unified solution for both Scheme 1 and Scheme 2 positioning operation. Hence, we propose to adopt it:
[bookmark: _Toc118472094][bookmark: _Toc127524921]Proposal 17: Support SL-PRS transmission activation/deactivation at the physical layer by the UE’s own higher layers only.
Configuration
In sidelink, there are three methods for providing configuration to a UE: RRC pre-configuration, RRC configuration from the network, and PC5-RRC configuration from another UE. The first two are interchangeable from a PHY point of view and referred to as (pre-)configuration in RAN1 agreements and specifications. PC5-RRC configuration is limited to unicast and hence introduced unnecessary limitations to positioning operations. The limitations of using PC5-RRC as the sole configuration method and transport as discussed in detail in our RAN2 contribution.
[bookmark: _Toc118472076][bookmark: _Toc127524896]Observation 5: PC5-RRC configuration is limited to unicast and could only be applied for that cast type. Hence it is not suitable as the sole method for SL-PRS configuration.
[bookmark: _Toc127524922]Proposal 18: Higher layer signaling (SLPP) is used for configuration of SL-PRS.
The Rel-17 inter-UE coordination framework cannot be used for the dedicated resource pool due to lack of cross resource singaling ability. This issue goes beyond lack of fields in signaling since the same resource pool could have different indices at different UEs, for example if the UEs have a different number of resource pools or the UEs are configured by different networks. We propose to pos inter-UE coordination
Reservations and Signaling Details
RAN1 agreed to use at least SCI for indicating SL-PRS reservations or resources:
	Agreement
With regards to SL signaling of the reservation/indication of SL-PRS resource(s) for dedicated resource pool and shared resource pool (if supported) for positioning:
· Option A.1: SCI can be used for reserving/indicating one or more SL-PRS resource(s)
· Note: This does NOT mean that only SCI is being used. There can still be higher layer signaling for the purpose of indicating a part of SL-PRS configuration.
· FFS: Whether SCI is single stage SCI or two stage SCI
· FFS: SL-MAC-CE or other higher-layer signaling reservation/indication



In addition to indicating SL-PRS resources in SCI-1, we propose to also include them in higher-layer messages (SLPP) that can be sent on a sidelink communication resource pool prior to the SL-PRS transmission when possible. This allows the receiver to anticipate when SL-PRS would arrive. In addition to SL-PRS time and frequency resources, higher layer message would include positioning method, periodicity, comb size and offset, scrambling seed parameter, cast type, QoS, and identification information. This also reduces the size of required L1 messages.
[bookmark: _Toc127524923]Proposal 19: Higher layers message (SLPP) contain positioning method, SL-PRS periodicity, comb size, comb offset, scrambling seed parameter, cast type, QoS, and identification information. In addition, they can include SL-PRS time and frequency resources.
In a dedicated resource pool and as discussed earlier, an SCI-1 would accompany SL-PRS in the same transmission. This would be a new SCI-1 format that contains SL-PRS time and frequency allocation, periodicity, and identifiers associating the SL-PRS with the positioning session and SL-PRS configuration index.
[bookmark: _Toc127524924]Proposal 20: In a dedicated resource pool, a new SCI-1 format is introduced and includes: SL-PRS time and frequency allocation, periodicity, and identifiers associating the SL-PRS with the positioning session and SL-PRS configuration index.
In the shared resource pool, and to maintain backward compatibility, part of this information would be included in a new SCI-2 format.
[bookmark: _Toc127524925]Proposal 21: In a shared resource pool, legacy SCI-1A format is used to indicate transmission time-frequency resources and periodicity.
[bookmark: _Toc127524926]Proposal 22: In a shared resource pool, a new SCI-2 format is introduced and includes: identifiers associating the SL-PRS with the positioning session and SL-PRS configuration index.
Congestion Control
Congestion control is an essential item required for proper functionality of a sidelink system. Without it, the system cannot adapt to changes in load. In a shared resource pool, the existing congestion control mechanism can be reused with minimal changes. Similarly, in a dedicated resource pool, the existing mechanism can be reused with minor updates to measurements.
[bookmark: _Toc127524927]Proposal 23: Congestion control is introduced for transmissions with SL-PRS and the existing congestion mechanism from sidelink communications is reused with updates if necessary.
Conclusions
Observation 1: To enable multiple transmissions with SL-PRS in a slot duration, the multiple starting occasions design from SL-U could be considered once more details are decided.
Observation 2: Operations are generally being triggered by the UE’s own higher layers in sidelink when using Mode 2 RA.
Observation 3: Triggering SL-PRS by higher layers offers enhanced security and knowledge of scenario requirements compared to triggering by lower layers.
Observation 4: The origin of an SL-PRS transmission trigger can be another UE, the network, LMF, or the UE itself when the UE’s PHY receives an SL-PRS transmissions trigger from its own higher layers.
Observation 5: PC5-RRC configuration is limited to unicast and could only be applied for that cast type. Hence it is not suitable as the sole method for SL-PRS configuration.

Proposal 1: In the shared resource pool, existing SCI-1A format is used. A new SCI-2 format can be used for positioning-related L1 signaling.
Proposal 2: In the shared resource, the slot structure, including the AGC symbol, PSCCH, PSSCH is reused for transmissions with SL-PRS.
Proposal 3: In the dedicated resource pool, different UEs are not allowed to multiplex SL-PRS on different comb offsets in the same OFDM symbol.
Proposal 4: SL-PRS is mapped on contiguous symbols only and is not mapped on symbols with PSSCH DMRS, i.e. SL-PRS can only be mapped on one set of contiguous symbol either before, between, or after PSSCH DMRS.
Proposal 5: Only SL-PRS and PSCCH which carries SCI associated with SL-PRS transmission(s) are included in the dedicated resource pool.
Proposal 6: In the dedicated resource pool, SL-PRS transmissions from different UEs can be multiplexed on different comb offsets in SL-PRS if they fully overlap in time and frequency.
Proposal 7: In a shared resource pool, a resource used for transmission of SL-PRS is defined as a set of contiguous sub-channels in a slot, i.e. the existing definition for a sidelink resource is reused.
Proposal 8: In a dedicated resource pool, a resource used for transmission of SL-PRS is defined as a set of contiguous sub-channels in a slot with a comb offset.
Proposal 9: In Scheme 1 resource allocation, SL-PRS resources are indicated in higher-layer messages from the LMF.
Proposal 10: Both sensing-based resource allocation and random resource selection should be introduced.
Proposal 11: In Scheme 2 resource allocation, SL-PRS resources are indicated to lower layers by the UE’s higher layers.
Proposal 12: In Scheme 2 resource allocation, lower layers report sensing results based on decoding SCI-1 to higher layers.
Proposal 13: Higher layers directly indicate the SL-PRS resource selection window to lower layers.
Proposal 14: Postpone inter-UE coordination discussions until essential aspects of sidelink positioning are complete.
Proposal 15: Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers only.
Proposal 16: Requests for transmission of SL-PRS are introduced as higher-layer messages and no explicit support is needed in lower layers.
Proposal 17: Support SL-PRS transmission activation/deactivation at the physical layer by the UE’s own higher layers only.
Proposal 18: Higher layer signaling (SLPP) is used for configuration of SL-PRS.
Proposal 19: Higher layers message (SLPP) contain positioning method, SL-PRS periodicity, comb size, comb offset, scrambling seed parameter, cast type, QoS, and identification information. In addition, they can include SL-PRS time and frequency resources.
Proposal 20: In a dedicated resource pool, a new SCI-1 format is introduced and includes: SL-PRS time and frequency allocation, periodicity, and identifiers associating the SL-PRS with the positioning session and SL-PRS configuration index.
Proposal 21: In a shared resource pool, legacy SCI-1A format is used to indicate transmission time-frequency resources and periodicity.
Proposal 22: In a shared resource pool, a new SCI-2 format is introduced and includes: identifiers associating the SL-PRS with the positioning session and SL-PRS configuration index.
Proposal 23: Congestion control is introduced for transmissions with SL-PRS and the existing congestion mechanism from sidelink communications is reused with updates if necessary.
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