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Introduction
The Rel-18 NR positioning evolution SID was agreed upon during the RAN#94-e [1] meeting, where one of the objectives included the support for resource allocation for SL Positioning for SL.
During the RAN1#112 [2] meeting, the following agreements were reached in the context of SL positioning resource allocation:
	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.
Agreement
For a dedicated resource pool for positioning:
· The set of slots that belong to a resource pool is determined in the same way as for legacy SL communication pool (i.e. see section 8 of 38.214).
· FFS: additional slots that can be used for SL PRS is not precluded
· Study what the dedicated resource pools for positioning (pre-)configuration should include, and consider at least the following: The start PRB position, the number of contiguous PRBs, SL-PRS configuration, synchronization configuration, resource allocation scheme 2 related configuration, power control configuration, sub-channel size and sub-channel count, time-domain bitmap, reporting configuration
Agreement
For a dedicated resource pool for Positioning,
· With regards to which channels can be included in the resource pool in addition to SL-PRS, option 1 (No other channel can be included beyond SL-PRS) is NOT pursued further. 
· Continue discussion between Option 2 and 3, and whether any other channel could also be included (e.g. PSFCH).
Agreement
Regarding Scheme 1 SL-PRS resource allocation, do not further consider a transmitting UE to receive the SL-PRS resource allocation through higher layers from the LMF (i.e. Option 1 is not pursued further). 
Agreement
Sensing based or random selection in Scheme 2 is allowed by (pre-)configured per resource pool (similar to Rel-17 NR sidelink communication). 
· Working assumption: Sensing-based and random selection can be allowed in the same resource pool 
· FFS: whether any enhancements are needed for coexistence of random selection and sensing-based resource selection in a resource pool
· FFS: Details on the sensing-based resource selection and random selection, whether it will be similar to NR Rel-16 or NR Rel-17.
Agreement
With regards to random resource selection, reuse existing Rel-17 random selection mechanism from sidelink communications. 
· Study if any changes are needed
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
Agreement
For SL-PRS transmission, at least support the following
· SL-PRS transmissions with periodic reservation: SL-PRS transmissions which are being reserved with a similar mechanism as the SL periodic resource reservation for another TB in legacy SL communication 
· FFS: whether/what changes are needed
· SL-PRS transmissions without periodic reservation: SL-PRS transmissions in which the SL-PRS is transmitted at least once without periodic reservation, with a similar mechanism as in legacy SL communication with SL resource without periodic reservation.
· FFS: Maximum number of reservations and transmissions after triggering
Agreement
For the scheme 2 sensing-based resource allocation, 
· Rel-16/17 resource (re)-selection procedure is reused for SL-PRS in the shared resource pool. 
· Study if/what changes are needed
· Rel-16[/17] resource (re)-selection procedure with periodic and without periodic reservations is the starting point for the design of SL-PRS in the dedicated resource pool. 
· Study what changes, if any, are needed at least with regards to the following: sensing window, resource selection window, reservation interval, Resource exclusion mechanism (e.g. definition of resource set for SL-PRS, how RSRP is measured, etc)
· From RAN1 perspective, priority value for SL PRS should be provided by higher layers from Tx UE perspective


This contribution provides a detailed discussion into the resource allocation mechanism in order to support SL Positioning. 
SL Positioning Resource Configuration and Allocation
Resource Allocation
It should be possible to extend the current Mode 1 and Mode 2 resource allocation schemes in SL to configure SL PRS in all coverage scenarios, i.e., in-coverage, partial coverage and out-of-coverage. Mode 1 or Scheme 1 offers a centralized approach to configure SL PRS for in-coverage and partial coverage scenarios, while Mode 2 or Scheme 2 enables SL PRS configuration especially in out-of-coverage scenarios. 
Scheme 1
During the RAN1#112 [2], it was further agreed that the LMF provision of SL resources in not supported, which leaves the door open to the existing resource allocation scheme used in existing SL, i.e., resource coordination via the gNB. The following Scheme 1 agreements were made during the RAN1#112bis-e meeting [3]:
	Agreement
For Scheme 1 SL-PRS resource allocation, a transmitting UE can receive a SL-PRS resource allocation signaling from gNB through a
· Dynamic grant
· FFS Reuse DCI format 3_0 for signalling SL-PRS resource allocation or Support a new DCI format (3_X) and consider DCI format 3_0 as a starting point
· Configured grant type 1
· the SL-PRS transmission(s) follows the higher layer configuration
· Configured grant type 2
· Support activating and releasing the configured grant using a new DCI format 3_X or 3_0 (to be down-selected between the two DCI formats)
· The above mechanisms use NR Rel-16 mode-1 signaling as a starting point
· FFS: whether same/different DCI format(s) are applied for shared pool and dedicated pool.
· FFS: Further details



In this scheme, the gNB may configure the SL PRS resources in a centralised manner depending on the configured positioning technique. For techniques requiring relative position estimation amongst multiple pair of UEs (e.g., between an anchor node UE and target-UE), gNB coordination should be sufficient. The gNB may also coordinate SL PRS for multiple anchor node UEs when performing triangulation using timing-based methods such as SL-TDoA or angular-based position estimation, for the purposes of absolute location estimation. In contrast, using the LMF to schedule SL-PRS resources may be inefficient, however the LMF may receive information from the gNB as to which resources were allocated for SL-PRS transmission. In addition, depending on the type of location request the gNB may configure one of the following:
· Dynamic grants for one shot SL positioning estimates (based on one shot SL PRS transmissions) e.g., in the case of immediately triggered requests
· Configured grant schemes in the case that periodic location requests are required, e.g., Type 1 and 2 CG grants (based on periodic SL PRS transmissions), e.g., in the case of periodic location requests.

Considering that Scheme 1 may be applied to both shared and dedicated resource pools, further consideration should be given to the existing DCI format 3_0 and a new DCI 3_X. In the case of a dedicated pool, HARQ related parameters, e.g., HARQ process number, NDI, etc. may be not be required, when SL-PRS transmissions are only considered. Reusing DCI format 3_0 may be beneficial for shared resource pool allocation, when data transmissions are involved, and especially for transmission of measurement reports and ensuring backward compatibility. In order to avoid fragmentation, it is a recommended that a single DCI format 3 be used for scheduling both shared and dedicated resource pools including activation and releases of resource the aforementioned resource pools. Therefore, it preferred that a new DCI format 3_X for SL positioning purposes be considered, which can re-use the parameters from DCI format 3_0.

Proposal 1: In the case of Scheme 1, RAN1 to support a single DCI format 3 for both shared and dedicated resource pools, preferably a new DCI format 3_X for SL positioning purposes, which includes functionality to activate and release CG Type 2 resources.

For certain positioning schemes such as SL-RTT where a reply SL-PRS signal is necessary for the computation of the Rx-Tx time difference measurement, it would be beneficial if the transmitting UE (Tx UE) may request a resource grant from the gNB for uni-directional SL-PRS transmissions and/or bi-directional SL PRS resources. This may be different from the existing scheme where a SL UE may only request for uni-directional resources, i.e., resources for transmissions from Tx UE to Rx UE. This is especially beneficial for partial coverage scenarios, where the gNB may reserve resources for the Out-of-coverage UE via the in-coverage UE.

Proposal 2: In the case of Scheme 1 enhancements, RAN1 to support an in-coverage UE to forward SL-PRS resources to an out-of-coverage UE.  
Scheme 2
Mode 2 is beneficial for scenarios not requiring network infrastructure, where the Initiator UE may autonomously select and reserve resource for the purposes of SL positioning. The selection triggers may be different in the case of SL PRS when compared to the existing schemes for SL data (TB) transmission, where the selection is dependent on the generation of a new TB or a pre-emption mechanism depending on the SL traffic priority. Similarly, in the case SL Positioning, the QoS may also have an impact on the resource selection mechanism in Mode 2. The sensing window should also be able to accommodate a SL PRS transmission based on the accuracy requirements of the SL positioning service request.
During the RAN1#112bis-e meeting [3], the following Scheme 2 agreements were reached:
	Agreement
Confirm the working assumption: Sensing-based and random selection can be allowed in the same resource pool.
· Note: It is possible to (pre-)configure a resource pool to exclusively use sensing-based resource allocation.
Agreement
For the scheme 2 sensing-based resource allocation: 
· Alt. 2: Rel-16 resource (re)-selection procedure with periodic and without periodic reservations is the starting point for the design of SL-PRS in the dedicated resource pool. 
· Note: This means that Rel-17 partial sensing is not considered a starting point for the design
Agreement
For Scheme 2, in a dedicated resource pool, using Rel-16 resource (re)-selection procedure as the starting point, consider at least the following potential modifications:
· Modification 1: For the RS used to derive L1 SL-RSRP for resource exclusion:
· Option 1: SL-PRS
· Option 2: PSCCH DMRS
· Option 3: PSSCH DMRS (if PSSCH is included in the dedicated resource pool)
· Modification 2: For the resource selection window: 
· Option 1: for the derivation of the window, using the legacy approach as a starting point, substitute the Packet Delay Budget (PDB) with a new delay budget
· Option 2: the selection window is provided by higher layers 
· Modification 3: For the SL-PRS priority:
· Option 1: A single L1 SL-PRS priority is allowed in a resource pool
· Option 2: Multiple L1 SL-PRS priority are allowed  in a resource pool
· Modification 4: For the definition of a candidate resource within the resource selection window:
· Options TBD 
· Modification 5: For the reservation interval of SL-PRS: 
· Option 1: Provided by UE’s higher layers with values TBD. The set of values is (pre-)configured.
· Modification 6: For the sensing window length (): 
· Option 1: Use the legacy (pre-)configuration with values (100 msec, 1100 msec)
· Option 2: Equal to or larger than the largest reservation interval
· Option 3: Provided by higher layers with values TBD
· Modification 7: For the initial S-RSRP threshold & stepsize, target resource ratio X(%):
· Options TBD
· Modification 8: For the pre-emption of the reserved resources:
· Options TBD 
· Note 1: Other potential modifications and/or other options within each modification are not precluded
· Note 2: Multiple options for each potential modification may be supported


The sensing and resource selection functionality is further described. In the case of the dedicated resource pool, the RS used to derive L1 SL-RSRP for resource exclusion may include both SL-PRS and PSCCH DMRS (Option 1 and 2), with FFS on how the L1-RSRP for SL-PRS is derived. On the resource selection window, it is unclear how the PDB would be mapped as SL-PRS is different from data transmissions, which can easily be associated a PDB, therefore a new delay budget would be needed but which is best understood by the higher-layers. Considering different UE SL-PRS transmission, it can envisioned that priorities may differ across different positioning services and therefore multiple L1 SL-PRS priorities may be considered. 

Proposal 3:  In the case of the baseline Scheme 2, at least consider:
· PSCCH DMRS (Option 1) and SL-PRS (Option 2) for resource exclusion
· Option 1 – a new delay budget for positioning is provided
· Option 2 – multiple L1 SL-PRS priorities in a dedicated resource pool

During RAN1#112bis-e, it was extensively debated whether one UE may allocate resources for one or multiple SL PRS resource for another UE, where the past discussions regarding Mode 2(d) did not yield any results as well as high specification complexity with limited time to support this feature. However, the use case of SL data communications are different and in the case of SL Positioning, a lack of coordination amongst UEs, especially for out-of-coverage UEs may result in certain positioning techniques not optimally functioning, if at all, e.g., SL-TDoA. Multi-RTT. Using DL-PRS RSTD as an example, the target-UE is expected to measure the RSTD between this UE j and the reference UE i. Taking into account the expected propagation time difference as well as transmit time difference of SL-PRS positioning occasions between the two UEs i and j. The resolution window to receive the pair of PRS transmissions is [-4Ts; 4Ts], with  second, which necessitates that both SL-PRS transmissions are received within the same slot. However, due to the unpredictable outcomes and somewhat random nature of the resource selection mechanism, e.g., UE randomly selects a SL resource from the list of available candidate resources, it cannot be guaranteed that at least two UEs, e.g., anchor UEs can coordinate their SL-PRS transmissions independently such that SL-PRS is received within a slot.  

Observation 1: Lack of coordination of SL-PRS transmissions in Scheme 2 can be detrimental to positioning measurements with tight timing constraints, e.g., SL-TDoA. 

As a starting point, a UE reservation of SL-PRS resource on behalf others UEs can be based on certain capabilities, e.g., UE with server with capabilities. Additionally, this can be limited to a dedicated resource pool, whereby on SL-PRS resources are considered and depending on the number of UEs involved in performing a particular SL positioning technique, e.g., in the case of SL positioning within a group. This can also be limited depending on the coverage scenario, e.g., only for partial and out-of-coverage UEs. 
It is also noteworthy to mention that both IUC schemes 1 and 2 may not be workable in a dedicated resource pool if PSSCH and PSFCH are not included in the dedicated resource pools, so the IUC discussion would be a different aspect of consideration (which is further discussed in Sec. 2.1.3).

Observation 2: To avoid significant specification work of a UE reserving resources on behalf of other UE, a limited/conditional set of scenarios can be considered.

Proposal 4:  RAN1 to support a UE that can reserve a SL-PRS for the transmission of another UE under certain restrictions/conditions, FFS conditions/restrictions, e.g., UEs with required capability, for measurements with strict timing constraints, limited to a dedicated resource pool, dependent on the number of UEs involved, type of coverage scenario partial coverage and out-of-coverage scenarios. 

SL Positioning IUC Resource Allocation
Inter-UE Coordination (IUC) scheme 1 and scheme 2 were introduced in Rel-17 NR sidelink communication. The IUC schemes can be used to indicate resource selection/reservation collision caused by the hidden node problem and half duplex issue in NR SL mode 2 resource allocation. For SL positioning, UE autonomous resource selection and relevant resource reservation mechanism (e.g., similar to legacy Mode 2 solution) are introduced. Therefore, the Rel-17 IUC framework can be considered to reuse and extended for SL-PRS transmission, especially for out-of-coverage scenarios.
In IUC scheme 1, a UE can provide a set of preferred or non-preferred resource to another UE by using SCI format 2-C and/or MAC CE. Based on current specification on SL, both SCI format 2-C and MAC CE are carried on PSSCH. For shared resource pool, PSSCH region is available and IUC scheme 1 is feasible. But in dedicated SL-PRS resource pool, whether PSSCH region is supported or not is still under discussion. From SL-PRS transmission point of view, in addition to SL-PRS, only PSCCH which carries SCI associated with SL-PRS transmission(s) is recommended. So techniques to support IUC scheme 1 for SL-PRS transmission in a dedicated SL-PRS resource pool should be further studied, especially in the case where the dedicated resource pool does not support PSSCH. 
In IUC scheme 2, the reserved resource by a UE is indicated by another UE if a potential resource conflict is detected and the conflict information is carried by PSFCH. It has no problem on shared resource pool, in which the PSFCH region can be (pre-)configured based on legacy mechanism. But in the dedicated resource pool for SL-PRS transmission, PSFCH region may be excluded based on current agreements. So mechanisms to support IUC scheme 2 in a dedicated resource pool should also be further studied, especially in the case that the dedicated pool does not support a PSFCH region.
Proposal 5:  RAN1 to further consider IUC scheme 1 and 2 for dedicated SL-PRS resource pool and study details.
 Resource Allocation for a SL Positioning Group
According to TR 38.859 [3], it has been concluded by RAN2, that if SL Group Positioning is supported, it would be feasible to realize such a scenario based on the following text extract from the TR:
	SL Positioning Group
If it is determined to support group positioning, it is feasible to perform at least ranging with the estimate calculation at multiple UEs.


Furthermore, during the RAN2#121 meeting [4], the following agreement was reached:
	RAN2#121 Agreement:
RAN2 confirm that for cases without LMF involvement, besides method determination, assistant data distribution and anchor UE selection (agreed in RAN2), the SL positioning server UE may perform SL-PRS configuration coordination and location calculation.


It would be therefore beneficial from RAN1 perspective to understand the extent to a server UE may support SL-PRS coordination. In addition, the concept of a SL Positioning Server UE has been discussed on several occasions in SA2 and RAN2 in order to play a coordinating role amongst UEs involved and performing SL Positioning. The above agreement shows that the SL Positioning Server UE may play an important resource coordinating role for allocation of SL-PRS resources.
Observation 3: SL Positioning requires involvement of multiple UEs and therefore coordination may be required in terms of SL Positioning Group, especially with regard to resource allocation.
A SL positioning group may comprise of a number of UEs including Anchor UEs, Target-UE, etc. and therefore tight coordination is beneficial amongst UEs depending on the type of positioning technique(s) being employed, e.g., SL-TDoA for 3 or more anchor UEs, SL-RTT, etc. Therefore, coordinated resource allocation schemes amongst member UEs of a SL positioning group should be further investigated over and above the existing SL positioning resource schemes. This may include recommending a set of resources (inter-UE coordination), scheduling/coordination by one member UE on behalf of other member group UEs, forwarding of resource grants from one member UE to other member UEs with or without gNB assistance, etc.
Proposal 6:  RAN1 to support enhanced resource allocation/coordination schemes for a SL Positioning Group where multiple target UEs are involved that are based on the existing Scheme 1 and 2 procedures, e.g., resource configuration forwarding/sharing by a member UE with other member UE(s) (enhancement to Scheme 1), inter-UE coordination by member UE with other member UE(s), sensing information coordination and server UE reserving SL-PRS resources for other UEs within a SL positioning group (enhancement to Scheme 2).
SL-PRS Time Domain Behaviour
The following SL positioning resource configuration details agreed during the RAN1#112 meeting [2]: 
	Agreement
With regards to the SL-PRS time domain behavior, at least study the following behaviors from Tx UE perspective:
· Periodic SL-PRS 
· SL-PRS is transmitted periodically with a transmission periodicity 
· FFS: any additional details, including whether or not higher layers can start/stop transmission.
· Semi-persistent SL-PRS 
· SL-PRS is transmitted periodically with a transmission periodicity after activation and until deactivation
· FFS: any additional details
· Aperiodic SL-PRS 
· SL-PRS is transmitted at least once after [triggering/request] 
· Note: the brackets in the above means that companies are encouraged to study further whether “triggering” and/or “request” should be used and provide their definitions. 
· FFS: any additional details
· FFS: Applicability of the above time behaviors for scheme 1 & scheme 2
· FFS: Rx UE behavior is separately discussed.
· FFS: What mechanism(s) are used for activation/deactivation/triggering is part of the study
Agreement
For SL-PRS transmission, at least support the following
· SL-PRS transmissions with periodic reservation: SL-PRS transmissions which are being reserved with a similar mechanism as the SL periodic resource reservation for another TB in legacy SL communication 
· FFS: whether/what changes are needed
· SL-PRS transmissions without periodic reservation: SL-PRS transmissions in which the SL-PRS is transmitted at least once without periodic reservation, with a similar mechanism as in legacy SL communication with SL resource without periodic reservation.
· FFS: Maximum number of reservations and transmissions after triggering



From the TX UE perspective, the SL PRS transmission(s), which may be supported include periodic, semi-persistent (with activation/deactivation commands) and aperiodic transmissions. During RAN1#110-bis-e [4], the aforementioned SL PRS transmission options were agreed for study. The semi-persistent SL-PRS transmission aligns well with the existing SL transmission procedures and can be easily extended. Additionally, a key difference between periodic SL-PRS and semi-persistent SL-PRS is which layer (lower layer or higher-layer) may handle the activation/deactivation of the SL-PRS periodic transmission. Therefore, it may be redundant to support both periodic and semi-persistent SL-PRS transmissions given that they achieve the same purpose of periodic SL PRS transmissions. Semi-persistent SL-PRS offers the ability to utilize existing SL configured grants for positioning. Therefore, it is recommended to support at least semi-persistent SL PRS transmissions.
In addition, aperiodic SL-PRS may exploit the dynamic grant scheduling already offered in SL communication, where the UE may request for resources from the gNB for SL-PRS transmission. The aperiodic SL-PRS transmission scheme may re-use the existing SL framework for dynamic grant configured transmissions to transmit SL-PRS in a one-shot manner. Further study may be required on details of such a UE request for resources and how it may be triggered.
Overall, the different options provide configurable flexibility for SL-PRS transmission, which may apply to different use cases, e.g., one-shot or multi-shot positioning.  In addition, there needs to be unambiguous identification of transmitting/initiator and receiving/responder UEs based on the SL-PRS cast type, e.g., unicast, groupcast or broadcast.
Proposal 7: RAN1 to at least support the following time domain behaviour for SL-PRS transmissions: 
· Support of semi-persistent SL-PRS by re-using the existing SL framework as best as possible, e.g., using the configured grant scheduling mechanism with lower and/or higher layer activation/deactivation commands.
· Support of aperiodic SL-PRS by re-using the existing SL framework as best as possible, e.g., the existing dynamic grant scheduling framework based on a UE request of SL-PRS resources to the gNB. 

Furthermore, the above SL-PRS time domain transmissions may be applicable to both Scheme 1 (similar to Mode 1 resource allocation procedures) and Scheme 2 (similar to Mode 2 resource allocation procedures).

Proposal 8: At least semi-persistent SL-PRS and aperiodic SL-PRS is applicable to both Scheme 1 and Scheme 2 resource allocation procedures.
The type of trigger may provide further information as to whether a particular SL-PRS transmission is semi-persistent or aperiodic in nature, which will have to align with the request/selection/reservation of SL PRS resources to be for Scheme 1 and Scheme 2 SL transmissions.  During RAN1#112bis-e meeting [3], the following was agreed: 
	Agreement
In Scheme 2, with regards to the triggering of SL-PRS,
· Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers
· Working assumption: Support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. 
· Up to UE-B’s own higher layers to transmit SL-PRS in response to the lower layer request from UE-A
FFS: Lower layer signaling corresponds to SCI, MAC-CE, or SL-PRS


It would be also beneficial to support lower-layer triggering of SL-PRS by another UE using SCI or MAC-CE.  Therefore, the working assumption made during the RAN1#112bis-e meeting [3] may be confirmed.
Proposal 9: RAN1 to confirm the working assumption of supporting UE-A to request UE-B to transmit SL-PRS via lower layer signalling sent by UE-A.
Another issue to be discussed is the Scheme 1 triggering of SL-PRS, which relies on the existing mechanism, based on a SR to the gNB. The existing Mode-1 triggering in SL communications is based on higher-layers and can be equally applicable/extended to Scheme-1 triggering. In addition, another UE may also trigger the transmission of SL-PRS in Scheme 1, which may need further discussion on whether lower-layer or high-layer signalling is required.
Proposal 10: RAN1 to consider the Scheme 1 triggering of SL-PRS by a UE’s own higher-layers.  Also support Scheme 1 triggering of SL-PRS by another. FFS whether lower-layer or higher-layer signalling is used.
Resource Pool Structure
A number of issues were raised during the RAN1#112 [2] and RAN1#112bis-e [3] meeting, regarding both the dedicated and shared SL positioning resource pool structure including slot structure, SCI content for scheduling SL-PRS, SL-PRS multiplexing with SL-PRS, bandwidth of the SL-PRS transmission, resource allocation granularity. 
The following agreements were made in relation to the RAN1#122bis-e meeting [3]:
	Agreement
For a dedicated resource pool for positioning:
· No additional slots are needed to be supported
Agreement
For SL-PRS transmission, either dedicated resource pool(s) or shared resource pool(s) or both can be (pre-)configured in the only SL BWP of a carrier. 
· A UE can be (pre-)configured with one or more dedicated SL resource pools.
· A UE can be (pre-)configured with one or more shared SL resource pools.
Agreement
With regards to the SCI signaling in a shared resource pool, in addition to SL PRS transmission, the UE transmits
· Opt. 1: SCI1-A & a 2nd stage SCI format are used for SL-PRS indication
· FFS: Details including a new or existing 2nd stage SCI
Agreement
In a shared resource pool: 
· SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot
· With regards to PSSCH and SL-PRS multiplexing, downselect one of the following alternatives in RAN1#113 meeting:
· Alt. A.1: Only TDMing is supported
· Alt. A.2: Only FDMing of PSSCH and SL-PRS is supported
· FFS: Rate-matched around SL-PRS REs and/or PRB/sub-channel-level FDMing are supported potentially for different cases 
· Note: Rate-matched around SL-PRS REs is not applicable to comb-1 SL-PRS
· Alt. A.3: Both Alt. A.1 and A.2 are supported in the specification
· With regards to PSCCH and SL-PRS multiplexing, downselect one of the following alternatives in RAN1#113 meeting:
· Alt. B.1: Only TDMing is supported
· Alt. B.2: TDMing or PRB/sub-channel-based FDMing is supported
· The PSSCH is used for (downselect one of the following alternatives in RAN1#113 meeting):
· Alt. C.1: 2nd SCI only
· Alt. C.2: 2nd SCI and SL-SCH
· Alt. C.3: “2nd SCI only” or “2nd SCI and SL-SCH”
· FFS: Handling of PT-RS and SL-PRS
Agreement
For a dedicated resource pool for SL positioning, only a single stage SCI is used. PSCCH and associated SL-PRS are TDMed in the same slot.
FFS: whether SL-PRS can be transmitted in a slot without associated PSCCH


With regards to a shared resource pool, TDM of SL-PRS and PSSCH would be more optimal in terms of performance, therefore Option 1 is reasonable. On PSCCH and SL-PRS multiplexing, both options may be considered including TDM and FDM each with their own merits, although similar to SL-PRS and PSSCH multiplexing better positioning performance may be realized with the TDM of SL-PRS and PSCCH multiplexing. In terms of the functionality, the PSSCH should also be capable of transmitting SLPP messages, including assistance information, measurement reports, etc.

Proposal 11: In the case of a shared resource pool for SL Positioning, support:
· Alt. A.1 – TDM between SL-PRS and PSSCH
· Alt. B.2 - TDMing or PRB/sub-channel-based FDMing is supported between PSCCH and SL-PRS
· Alt C.2- The PSSCH is used to carry 2nd SCI and SL-SCH
SCI Content for Scheduling SL-PRS
The selection and reservation/indication of SL-PRS resources is best indicated using the sidelink control information (SCI), which among other aspects, assists other UEs determine the resources used for transmitting SL-PRS. The reservation/indication of SL-PRS resource using the SCI is also more dynamic and can be transmitted in a low latency manner, when compared to higher-layer signalling, especially considering Scheme 1 and 2 procedures.  Another further aspect for consideration is to understand whether there is a need to support a single SCI or two-stage SCI. The first stage SCI traditionally carriers the key control information associated with the PSSCH and 2nd stage SCI. In the case of the SL Positioning, the 1st or single stage SCI can may at least convey the time-frequency SL-PRS information including reservation/indication information. Other further information may include comb pattern size, number of symbols, whether repetitions of SL-PRS are enabled or not.
Proposal 12: SL Positioning SCI contains at least time-frequency and reservation indication information for SL-PRS. FFS details and other positioning related information such as comb pattern size, SL-PRS repetition information, etc.
Conclusion
The following observations regarding potential SL positioning solutions have been noted as part of the discussion:
Observation 1: Lack of coordination of SL-PRS transmissions in Scheme 2 can be detrimental to positioning measurements with tight timing constraints, e.g., SL-TDoA.
Observation 2: To avoid significant specification work of a UE reserving resources on behalf of other UE, a limited/conditional set of scenarios can be considered.
Observation 3: SL Positioning requires involvement of multiple UEs and therefore coordination may be required in terms of SL Positioning Group, especially with regard to resource allocation.
Hence, the discussed proposals are summarized as follows: 
Proposal 1: In the case of Scheme 1, RAN1 to support a single DCI format 3 for both shared and dedicated resource pools, preferably a new DCI format 3_X for SL positioning purposes, which includes functionality to activate and release CG Type 2 resources.

Proposal 2: In the case of Scheme 1 enhancements, RAN1 to support an in-coverage UE to forward SL-PRS resources to an out-of-coverage UE.    

Proposal 3:  In the case of the baseline Scheme 2, at least consider:
· PSCCH DMRS (Option 1) and SL-PRS (Option 2) for resource exclusion
· Option 1 – a new delay budget for positioning is provided
· Option 2 – multiple L1 SL-PRS priorities in a dedicated resource pool

Proposal 4:  RAN1 to support a UE that can reserve a SL-PRS for the transmission of another UE under certain restrictions/conditions, FFS conditions/restrictions, e.g., UEs with required capability, for measurements with strict timing constraints, limited to a dedicated resource pool, dependent on the number of UEs involved, type of coverage scenario partial coverage and out-of-coverage scenarios.

Proposal 5:  RAN1 to further consider IUC scheme 1 and 2 for dedicated SL-PRS resource pool and study details.

Proposal 6:  RAN1 to support enhanced resource allocation/coordination schemes for a SL Positioning Group where multiple target UEs are involved that are based on the existing Scheme 1 and 2 procedures, e.g., resource configuration forwarding/sharing by a member UE with other member UE(s) (enhancement to Scheme 1), inter-UE coordination by member UE with other member UE(s), sensing information coordination and server UE reserving SL-PRS resources for other UEs within a SL positioning group (enhancement to Scheme 2).

Proposal 7: RAN1 to at least support the following time domain behaviour for SL-PRS transmissions: 
· Support of semi-persistent SL-PRS by re-using the existing SL framework as best as possible, e.g., using the configured grant scheduling mechanism with lower and/or higher layer activation/deactivation commands.
· Support of aperiodic SL-PRS by re-using the existing SL framework as best as possible, e.g., the existing dynamic grant scheduling framework based on a UE request of SL-PRS resources to the gNB.

Proposal 8: At least semi-persistent SL-PRS and aperiodic SL-PRS is applicable to both Scheme 1 and Scheme 2 resource allocation procedures.

Proposal 9: RAN1 to consider the resource allocation triggering mechanism of SL PRS transmission(s) in terms of which entity, e.g., anchor-UE, target-UE, gNB, LMF and the type of trigger, e.g., based on a higher-layer SL positioning/ranging service request. Send LS to RAN2 in relation to agreed SL-PRS triggering mechanism.
Proposal 9: RAN1 to confirm the working assumption of supporting UE-A to request UE-B to transmit SL-PRS via lower layer signalling sent by UE-A.
Proposal 10: RAN1 to consider the Scheme 1 triggering of SL-PRS by a UE’s own higher-layers.  Also support Scheme 1 triggering of SL-PRS by another. FFS whether lower-layer or higher-layer signalling is used.
Proposal 11: In the case of a shared resource pool for SL Positioning, support:
· Alt. A.1 – TDM between SL-PRS and PSSCH
· Alt. B.2 - TDMing or PRB/sub-channel-based FDMing is supported between PSCCH and SL-PRS
· Alt C.2- The PSSCH is used to carry 2nd SCI and SL-SCH

Proposal 12: SL Positioning SCI contains at least time-frequency and reservation indication information for SL-PRS. FFS details and other positioning related information such as comb pattern size, SL-PRS repetition information, etc.
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