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At the RAN1#112b-e meeting, the following agreements and working assumptions were made regarding resource allocation for sidelink positioning [1].
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
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
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 Scheme 2 SL-PRS resource allocation, specify congestion control mechanisms using the existing congestion control mechanisms as a starting point. 
· Study at least the following aspects on potential changes over the existing congestion control mechanisms: 
· CBR and CR definition for SL-PRS
· Which parameters  of a SL-PRS configuration could be impacted by the congestion control mechanism, the mapping between congestion measurements, SL-PRS priority and SL-PRS parameters
· CR and CBR measurement time window
· Congestion control processing time
· Number of CBR ranges
· Whether any proposed changes could be applicable to shared resource pools in addition to the dedicated resource pool
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
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
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
In this contribution, we present our views on resource allocation for sidelink positioning reference signal (SL-PRS). Our views on SL-PRS design, and measurements and reporting for SL positioning are described in our companion contributions [2] and [3], respectively. 
1 Discussions on multiplexing of SL-PRS 
In this section, we present our view on the multiplexing of SL-PRS and other SL channels in both dedicated resource pool and shared resource pool. 
Multiplexing in a shared resource pool
At the RAN1#112b-e meeting, several alternatives were identified for the multiplexing of PSSCH and SL-PRS [1]:
· Alt. A.1: Only TDMing is supported
· Alt. A.2: Only FDMing of PSSCH and SL-PRS is supported
· Alt. A.3: Both Alt. A.1 and A.2 are supported in the specification
Among these alternatives, it may not be desirable to multiplex PSSCH and SL PRS in a FDM manner at PRB level. This is primarily due to the fact that allocating PSSCH and SL PRS in different PRBs within the same symbol could limit the number of PRBs available for SL PRS transmission, thereby negatively impacting the positioning performance. Further, multiplexing PSSCH and SL PRS in a comb-based manner may increase implementation complexity since UE would need to receive both SL PRS and PSSCH within the same symbol. It should be noted that in Rel-16, DL PRS is not multiplexed with other DL channels/signals in the same symbol. The same design principle may apply for the multiplexing of PSSCH and SL PRS. Based on the discussions above, in our view, Alt. A. 1 is supported for the multiplexing of PSSCH and SL PRS in a shared resource pool. 
Regarding the multiplexing of PSCCH and SL-PRS, the following alternatives were identified [1]:
· Alt. B.1: Only TDMing is supported
· Alt. B.2: TDMing or PRB/sub-channel-based FDMing is supported
As defined in Rel-16, PSCCH and PSSCH can be multiplexed in a same symbol for SL communication, where PSSCH can occupy the remaining PRBs in the subchannel(s) which are not used for PSCCH transmission. Similar to the multiplexing of PSSCH and SL-PRS, if PSCCH and SL-PRS are multiplexed in a FDM manner in a same symbol, this may degrade the sidelink positioning performance. In addition, this approach may introduce increased implementation complexity as the receiver would need to handle SL-PRS reception with different transmission bandwidth for positioning measurement purposes. Hence, in our view, Alt. B.1 should be supported for multiplexing of PSCCH and SL-PRS in a shared resource pool. 
Regarding the information that can be carried by PSSCH in a shared resource pool, the following alternatives were identified [1]:
· 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”
If PSSCH is only used to carry 2nd stage SCI without SL-SCH, the existing mechanism determining the resource allocation for PSSCH carrying 2nd SCI may not be directly applicable. In this case, additional specification impact is expected to signal the number of REs or symbols for PSSCH in the shared resource pool. Further, if only SL PRS is transmitted in a shared resource pool without SL-SCH, the distinction between the dedicated resource pool and shared resource pool for SL PRS transmission may be relatively minimal. To minimize the specification impact and avoid the duplicated functionality between dedicated and shared resource pool, it is more appropriate to support Alt. C. 2, i.e., PSSCH is used to carry 2nd stage SCI and SL-SCH. 
At the RAN1#112b-e meeting, it was agreed that for shared resource pools, a UE does not map SL-PRS and PSSCH DMRS in the same OFDM symbol(s) [1]. Same design principle can be applied if SL PRS collides with PT-RS in the same symbol. In particular, a UE does not map SL-PRS and PT-RS in the same OFDM symbol for a shared resource pool. 
Figure 1 illustrates the multiplexing of PSCCH/PSSCH and SL-PRS in a shared resource pool. Note that the SL-PRS is only present in OFDM symbols without PSSCH DMRS.
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[bookmark: _Ref134703487]Figure 1. Multiplexing of PSCCH/PSSCH and SL-PRS in a shared resource pool

Proposal 1: 
· For shared resource pool,
· For PSSCH and SL-PRS multiplexing, support Alt. A1 (only TDM’ed).
· For PSCCH and SL-PRS multiplexing, support Alt. B1 (only TDM’ed).
· PSSCH is used to carry 2nd SCI and SL-SCH (Alt. C2).
· 	A UE does not map SL-PRS and PT-RS in the same OFDM symbol. 

Multiplexing in a dedicated resource pool
At the RAN1#112b-e meeting, it was agreed that for a dedicated resource pool for SL positioning, only a single stage SCI is used. PSCCH and associated SL-PRS are TDM’ed in the same slot. Further, it is FFS whether SL-PRS can be transmitted in a slot without associated PSCCH [1]. 
It should be noted that for SL communication, PSCCH is always present along with PSSCH and SCI is used to schedule the transmission of PSSCH in the same sub-channel(s). Following the same design principle, PSCCH and associated SL PRS are always multiplexed in the same dedicated resource pool. Figure 2 illustrates the multiplexing of PSCCH and SL-PRS in a dedicated resource pool. As illustrated in the figure, as the transmission bandwidth of PSCCH and SL-PRS is generally different, an AGC symbol may need to be inserted between PSCCH and SL-PRS to ensure proper operation at receiver side. Note that for the RF front-end at the transmitter (especially the PA) the illustrated change in transmission bandwidth and/or power always results in a transient time during which the transmit waveform is not defined. According to required defined for SL communication in [5] (38.101-1) this may require up to 10 us. 
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[bookmark: _Ref134706504]Figure 2. Multiplexing of PSCCH and SL-PRS in a dedicated resource pool.

Proposal 2: 
· For dedicated resource pool, SL PRS only transmission without associated PSCCH is not supported.

Discussions on SL-PRS resource allocation 
It was agreed to define resource allocation for both dedicated and shared resource pools as well as scheme-1 and scheme-2 resource allocation for both cases. As backward compatibility in a shared pool was agreed during RAN1#110b-e [4], this means that regarding resource allocation in a shared resource pool, resource allocation schemes defined for SL-communication should be reused, however some enhancements for RTT based exchanged could be included. For a dedicated resource pool both scheme-1 and scheme-2 need to be defined. 
There are several general design directions we would like to discuss. Most of them are aligned with the resource allocation assumptions that were made for Rel-16 SL communication. In the following paragraphs we discuss each of these assumptions. 
In terms of resource allocation and the physical layer procedures for NR SL communication it is not possible to distinguish the between different UE types like RSUs or UEs mount on a car. This enables a fair access to the medium in the case of UE autonomous resource allocation in mode-2 of SL communication. The same assumption should be made for SL positioning.
For the resource allocation design for dedicated SL PRS resource pools, it is preferred that the configuration of random resource selection and sensing based resource selection are mutually exclusive. That means it is desirable to enable the configuration of only one of them for a dedicated SL PRS resource pool. The main motivation for this is that for SL PRS transmission there is no HARQ procedure available, thus resource allocation collisions have a higher likelihood of being detrimental to system performance. In our understanding random resource selection can lead to a significant increase in resource allocation collisions. 
The WID targets to design SL PRS unicast, groupcast and broadcast transmissions. Like SL communication it simplifies the system design when the physical layer reception procedures are the same irrespective of the cast type. In addition, it is important to stress that to enable sensing all sensing information does need to be broadcasted to all surrounding devices. 
We would like to stress that for Rel-16/17 SL communication the definition for receiving SL communication was always the same irrespective of whether mode-1 or mode-2 was used. In our view, the same should hold true for SL positioning. Due to the agreed backward compatibility this is implicitly already the case for shared resource pools. However, we would like to agree that this is the case for both shared and dedicated resource pools. 

Proposal 3: 
· Agree on the following design principles:
· No hierarchy between different UEs at the physical layer.
· SL PRS unicast/groupcast/broadcast can occur in the same resource pool and the related reception procedures are the same at physical layer.
· Reception procedures for the SL PRS reception in a dedicated SL PRS resource pool are the same for scheme 1 and scheme 2. 

In the following sections, we present our view on Scheme 1 and Scheme 2 SL PRS resource allocation for shared resource pool and dedicated resource pool, respectively. 
Shared resource pool
Scheme 1 SL PRS resource allocation
For Scheme 1 operation in a shared resource pool, the existing methods can be reused for resource allocation. More specifically, the similar design of the DCI scheduling periodic, aperiodic, or semi-persistent transmissions containing SL-PRS as defined for Rel-16 can be reused. 
At the RAN1#112b-e meeting, it was agreed that a transmitting UE can receive a SL-PRS resource allocation signaling from gNB through a dynamic grant [1]. In our view, the existing DCI format 3_0 can be extended to support SL PRS resource allocation signalling from gNB. One field may be included in the DCI format 3_0 to indicate the presence of SL-PRS transmission in the shared resource pool. 

Proposal 4: 
· For Scheme 1 SL PRS resource allocation in a shared resource pool, existing DCI format 3_0 is extended to support SL PRS resource allocation.

Scheme 2 SL PRS resource allocation
For Scheme 2 operation in a shared resource pool, the same resource allocation procedure defined for SL communication in Rel-16/17 are also applicable to SL-PRS transmissions. However, as shown in the description for the RTT based ranging method, using the resource allocation defined for SL communication could lead to long time gaps that may introduce significant ranging errors. Thus, it is worthwhile to study if enhancements are necessary for this case. 
At the RAN1#112b-e meeting, it was agreed that SCI 1-A and a 2nd stage SCI format are used for SL-PRS indication for SCI signalling in a shared resource pool [1]. To ensure backward compatibility, existing SCI 1-A format needs to be used. Further, in order to support SL PRS resource allocation in a shared resource pool, it is more appropriate to introduce a new 2nd stage SCI format as the information available in SCI 1-A can be used for sensing purpose and thus legacy device can protect any related transmission. This can be indicated through a reserved codepoint in the 2nd-stage SCI format field. The new 2nd stage SCI format can be based on the existing SCI format 2-A, with an additional field for triggering SL PRS transmission. As described in our companion contribution [2], SL PRS configuration including starting symbol, number of symbols, comb size and comb offset can be configured for SL PRS in a shared resource pool. In this regard, a single bit may be included in the 2nd stage SCI in combination with higher layer signaling to indicate the presence of SL PRS transmission in the shared resource pool.

Proposal 5: 
· For Scheme 2 SL PRS resource allocation in a shared resource pool, existing SCI 1-A is reused and codepoint “11” in the field of 2nd-stage SCI format is used to indicate a new 2nd stage SCI format. 

IUC in a shared resource pool
For shared resource pools the topic of IUC for SL-PRS transmissions was discussed during the RAN1#112b-e meeting. In our understanding for Rel-17 defined signaling schemes are applicable for SL-PRS transmissions in a shared resource pool. Due to backward compatibility considerations, all resource allocation considerations need to be the same. This is also the case for IUC signaling. 

Proposal 6: 
· SL-PRS transmissions are treated as any other legacy transmission for SL communication when considering IUC information exchanges. 

Dedicated resource pool
Scheme 1 SL PRS resource allocation
For Scheme 1 operation in a dedicated resource pool, resource allocation mechanism can follow the similar principle as defined for Mode-1 SL communication. As agreed in the RAN1#112b-e meeting, a transmitting UE can receive a SL-PRS resource allocation signaling from gNB through a dynamic grant [1]. 
As mentioned in our companion contribution, only TDM and comb-based multiplexing for SL-PRS transmissions from different UEs in a slot may be supported for dedicated resource pool [2]. In this case, SL PRS resource assignment in a slot may be indicated via a SL PRS resource ID in a dedicated resource pool, which is identified by a specific starting symbol and RE offset for SL PRS transmission in the indicated slots. Further, for Scheme 1 SL PRS resource allocation, one straightforward approach is to define a new DCI format, which may include the resource reservation for SL PRS in time and code domain in a dedicated resource pool. Based on the discussions, the following fields may be included in the new DCI format: 
· Resource pool index
· Time gap between PDCCH and the slot of first SL PRS transmission
· SL PRS resource indication for the initial transmission
· SL PRS time resource assignment/reservation for subsequent slots 
· SL PRS resource assignment/reservation for subsequent slots 
It should be noted that in order to differentiate DCI format 3_0 or the new DCI format, a resource pool index may be associated with a specific type of SL PRS resource pool (i.e., shared or dedicated resource) via higher layer (pre)-configuration. Based on the indicated resource pool index, UE can determine whether the SL PRS is allocated in a dedicated resource pool or a shared resource pool. 
 
Proposal 7: 
· For Scheme 1 SL PRS resource allocation in a dedicated resource pool, a new DCI format is defined for SL PRS resource allocation. 

Scheme 2 SL PRS resource allocation
For Scheme 2 operation in a dedicated resource pool, the primary objective is to avoid collisions between SL PRS transmissions from different UEs.. At the RAN1#112b-e meeting, it was agreed that for a dedicated resource pool for SL positioning, only a single stage SCI is used. PSCCH and associated SL-PRS are TDM’ed in the same slot [1]. For the single stage SCI, a combination of 1st stage and 2nd stage SCI for SL communication can be considered as a starting point. In particular, the following fields may be included in the single stage SCI for SL PRS resource allocation in a dedicated resource pool: 
· Priority value
· SL PRS time resource assignment /reservation for subsequent slots
· SL PRS resource assignment /reservation for subsequent slots
· Resource reservation period
· Source ID
· Destination ID
Further, as agreed in the RAN1#112b-e meeting, a SL PRS resource refers to a time-frequency resource within a slot of a dedicated SL PRS resource pool that is used for SL PRS transmission, which is identified by a SL PRS resource ID that is unique within a slot of a dedicated SL PRS resource pool [1]. Further, in a dedicated resource pool, one subchannel which consists of contiguous PRBs can be configured for PSCCH transmissions. This allows for the reuse of the PSCCH design for SL communication, thereby minimizing implementation and specification efforts. 
As defined for SL communication, the lowest sub-channel for sidelink transmission is the sub-channel on which the lowest PRB of the associated PSCCH is transmitted. To facilitate SL PRS resource allocation in a dedicated resource pool, it may be more appropriate to support a mapping between subchannel index used for the PSCCH transmission and associated SL PRS resource index, which can help reduce the signalling overhead. In this case, explicit indication of a SL PRS resource in a dedicated resource pool is not needed in the single stage SCI. Figure 3 illustrates one to one mapping between PSCCH subchannel and SL PRS resource in a dedicated resource pool.
It should be noted that if the number of SL PRS resources exceeds the number of subchannels utilized for PSCCH transmission, an additional mechanism for explicit signaling of the SL PRS resource index may need to be considered. 
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[bookmark: _Ref134742190]Figure 3. Mapping between PSCCH subchannel and SL PRS resource in a dedicated resource pool
  
Proposal 8: 
· For Scheme 2 SL PRS resource allocation in a dedicated resource pool, mapping between PSCCH subchannel and SL PRS resource is supported. 
· FFS: details, including whether explicit SL PRS resource indication in the single stage SCI is additionally supported. 

In our view, one of the motivations to consider dedicated SL PRS resource pools is to multiplex multiple SL-PRS transmissions spanning the full available bandwidth in a slot. This means that, depending on the relative numbers of UEs multiplexed via FDM for SCI transmission and those multiplexed via FDM (e.g., using different comb offsets) vs those multiplexed in time (different symbols), the half-duplex problem may be significant and might have a larger impact on the resource sensing, e.g., for scenarios when a limited number of UEs is multiplexed using different comb offsets due to IBE considerations. In essence, the half-duplex problem becomes exacerbated if the number of UEs that are multiplexed in frequency subchannels for SCI transmission (when they may not be able to receive other UEs’ SCI) and the number of UEs that are multiplexed in time/frequency for the SL-PRS transmissions are not balanced well. This is shown with a simplified illustration in Figure 6.
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Figure 4. A simplified example to illustrate the half-duplex issue when two UEs are multiplexed in frequency for SCI transmissions but in time for SL-PRS transmissions. Although the UEs’ SL-PRS transmissions are multiplexed to allow mutual reception of both SL-PRS, the associated SCIs may not be received due to half-duplex constraint. Although not shown in this example, this can also lead to cases when the SL-PRS transmissions may collide.

Observation 1: 
· Depending on the number of available SL-PRS resources in a dedicated resource pool the half duplex problem for measurements as well as sensing can occur more frequently. 

Sensing based operation can be well-suited to protect periodic SL-PRS transmissions. In contrast to aperiodic transmissions these can be predicted based on past observations. For aperiodic transmissions, there is a high likelihood that transmission form different devices collide, especially if the dedicated resource pool resources are limited. This is also the case for SL communication, but for a dedicated SL-PRS resource pool the number of collisions can increase given the multiplexing restrictions and the limited number of resources available. This is especially relevant for positioning methods that require multiple transmissions as they should occur in short succession due to mobility and/or clock drift.

Observation 2: 
· For sensing-based operation, when compared to periodic transmissions, more collisions and half-duplex problems can be expected for aperiodic transmissions.

For the resource allocation procedure, the Rel-16 resource (re)-selection procedure should be the starting point of the design. In our understanding a large portion of the design can be reused. A simplified flow chart for the Rel-16 resource (re)-selection procedure is illustrated in Figure 5. We also expect that the same functional split between the resource (re)-selection procedure and the resource selection at the MAC layer is preserved. This means that the output of the resource (re)-selection is a candidate resource set, from this the MAC layer selects resource. 

Proposal 9: 
· Rel-16 resource (re)-selection procedure is the starting point for the design of the scheme 2 resource (re)-selection procedure in a dedicated SL-PRS resource pool.



[bookmark: _Ref127543864]Figure 5. A simplified flow chart of the Rel-16 resource (re)-selection procedure.
Some aspects of the Rel-16 resource (re)-selection procedure need to be adapted or rediscussed for scheme 2 operation in dedicated SL PRS resource pools as follows:
· Resource exclusion based on SL-PRS resources: Rel-16 resource exclusion considers the amount of allocated sub-channels. In our understanding the main benefit of dedicated resource pools is to have more wideband SL-PRS transmissions. Thus, a different resource granularity might be defined. This implies that the resource exclusion should consider SL-PRS transmission resource and not the SL communication sub-channels. 
· RSRP based on PSCCH DMRS: The PSSCH or PSCCH DMRS RSRP are used for resource exclusion for Rel-16 SL communication. In our understanding for dedicated resource pools only PSCCH DMRS RSRP can be used for this purpose as SL PRS cannot always be received by all devices due to privacy concerns. 
· Resource selection window: In our understanding the introduction of an SL-PRS delay budget similar to the PDB for sidelink communication has the benefit that all legacy parametrization related to it can still be used. In addition to higher layers configured resource selection window (RSW), the legacy approach offers the flexibility of having devices with a shorter processing time including additional resource at the start of the RSW. Further, the end time of a RSW defined by higher layers is equivalent to the delay deadline. 
· Priority of the transmissions: In our understanding it is not necessary for different SL-PRS transmissions to have distinct priority. Thus, it is sufficient to have all SL-PRS transmissions in the dedicated resource pool to have the same priority. This indicates that pre-emption is not necessary. 
· Definition of candidate resources: The candidate resources are defined as all SL-PRS transmissions opportunities. If multiple transmissions of SL-PRS are TDM’ed within a slot all TDM’ed resource are candidate resources. The same holds true for comb multiplexed resources. Note that the RE distance for comb multiplexing can be configurable. 
· Reservation Interval: Similar to legacy definition the resource interval is provided to the resource re-selection procedure by higher layers. The value range is (pre)-configured per resource pool. Note that system profiling needs to ensure that the dedicated resource pool has sufficient resource to cover all potential reservation intervals. 
· Sensing window length: We do not see a strong motivation to change the sensing window definition for SL-PRS transmission. In this case the legacy definition should be kept. 
· Initial S-RSRP threshold: There is no strong motivation to change the definition of the initial S-RSRP threshold as well as the target resource ratio. Thus, it is sufficient to reuse the legacy definition. 
· Pre-emption of reserve resources: In our understanding as all SL-PRS transmissions have the same priority pre-emption should not be defined for SL-PRS transmissions in a dedicated resource pool. 
· Resource exclusion of TDM resources: Resource exclusion contains the step for excluding resource for which potential transmissions could not be sensed. In the case of TDM’ed resource within a slot this means in contrast to legacy transmission all transmissions in this slot need to be excluded. 
· Resource exclusion if comb multiplexing is configured: Comb-based multiplexing in the resource exclusion can be treated in the same way as different frequency resources are treated in legacy definition of sidelink communication. Given that it is preferred that SL PRS resources of different UEs are not FDM’ed in the same resource pool, resource exclusion only needs to consider comb multiplexing. 

Proposal 10: 
· The following aspects should be considered for the scheme 2 resource (re)-selection procedure:
· For a dedicated resource pool, resource exclusion is based on SL-PRS resources and not SL communication sub-channels .
· PSCCH DMRS RSRP is used for resource exclusion (Option 2).
· A SL-PRS delay budget is introduced to define the RSW (Option 1)
· A single L1 SL-PRS priority is allowed (Option 1).
· Candidate SL PRS resources are all potentially TDM’ed or comb-multiplexed. The minimum RE distance for comb multiplexing is (pre)-configured.
· The reservation interval is (pre)-configured pre resource pool and provided to the resource re-selection procedure by higher layers.
· The configuration options of the sensing window are (pre)-configured in the same way as for legacy communication (100 ms or 1100 ms) (Option 1).
· The legacy definition for the initial S-RSRP threshold and target resource ratio are reused.
· Pre-emption is not defined for SL-PRS transmissions in a dedicated resource pool.
· If SL-PRS resources are TDM’ed in a slot, all TDM’ed transmissions need to be excluded if the periodic occasions could not be sensed.
· For resource exclusion, comb multiplexing is treated in the same way as single sub-channel transmissions in the legacy resource (re)-selection procedure.

IUC in a dedicated resource pool
During the last meetings the topic of introducing IUC in a dedicated resource pool for SL-PRS transmissions was discussed. In our understanding targeting this topic would be a major, and additional standardization effort. The reason for this is that the during Rel-17 defined IUC schemes are not directly applicable in a dedicated resource pool. This means that cross resource pool IUC would need to be investigated and defined. So far this has not been investigated for sidelink communication thus this would consist of a new feature with unknown performance impact. During the study phase of Rel-17 SL communication IUC many simulation results were presented showing that in many cases the additional messages due to the signalling of IUC are detrimental to system performance. In addition, given that there are only two meetings left for the definition of Rel-18 we think this topic should not be pursued during Rel-18.  

Proposal 11: 
· Definition of IUC for dedicated resource pools is deprioritized for Rel-18 SL positioning discussions.

Triggering of SL-PRS transmissions
During the last meetings the conditions to trigger SL-PRS transmissions were discussed. So far, the support of SL-PRS transmissions being triggered at the physical layer by the devices own higher layer was agreed. Regarding the working assumption on a UE-A requesting UE-B to transmit SL-PRS via lower layer signalling sent by UE-A further details still need to be agreed. For the case of SL-PRS reception triggering SL-PRS transmission, in our understanding this is mainly targeting SL-PRS transmissions in an RTT exchange. In this case, the SCI based triggering of SL-PRS transmission would have the only benefit of a slightly reduced latency of the SCI reception processing time relative to the SL MAC-CE reception processing time. However, as such latency reductions are not the target of the work item in our understanding it is not necessary to invest the additional specification effort to define SCI based triggering of SL-PRS transmissions.  

Proposal 12: 
· SL MAC-CE can be used to trigger the transmission of SL-PRS of another UE.
· SL-PRS reception can trigger the transmission of SL-PRS for the case of RTT exchanges.

[bookmark: _Ref52481833]Conclusions
In this contribution, we discussed resource allocation for SL-PRS. Further, we summarize the proposals as follows:
Proposal 1: 
· For shared resource pool,
· For PSSCH and SL-PRS multiplexing, support Alt. A1 (only TDM’ed).
· For PSCCH and SL-PRS multiplexing, support Alt. B1 (only TDM’ed).
· PSSCH is used to carry 2nd SCI and SL-SCH (Alt. C2).
· 	A UE does not map SL-PRS and PT-RS in the same OFDM symbol. 
Proposal 2: 
· For dedicated resource pool, SL PRS only transmission without associated PSCCH is not supported.
Proposal 3: 
· Agree on the following design principles:
· No hierarchy between different UEs at the physical layer.
· SL PRS unicast/groupcast/broadcast can occur in the same resource pool and the related reception procedures are the same at physical layer.
· Reception procedures for the SL PRS reception in a dedicated SL PRS resource pool are the same for scheme 1 and scheme 2. 
Proposal 4: 
· For Scheme 1 SL PRS resource allocation in a shared resource pool, existing DCI format 3_0 is extended to support SL PRS resource allocation.
Proposal 5: 
· For Scheme 2 SL PRS resource allocation in a shared resource pool, existing SCI 1-A is reused and codepoint “11” in the field of 2nd-stage SCI format is used to indicate a new 2nd stage SCI format. 
Proposal 6: 
· SL-PRS transmissions are treated as any other legacy transmission for SL communication when considering IUC information exchanges. 
Proposal 7: 
· For Scheme 1 SL PRS resource allocation in a dedicated resource pool, a new DCI format is defined for SL PRS resource allocation. 
Proposal 8: 
· For Scheme 2 SL PRS resource allocation in a dedicated resource pool, mapping between PSCCH subchannel and SL PRS resource is supported. 
· FFS: details, including whether explicit SL PRS resource indication in the single stage SCI is additionally supported. 
Proposal 9: 
· Rel-16 resource (re)-selection procedure is the starting point for the design of the scheme 2 resource (re)-selection procedure in a dedicated SL-PRS resource pool.
Proposal 10: 
· The following aspects should be considered for the scheme 2 resource (re)-selection procedure:
· For a dedicated resource pool, resource exclusion is based on SL-PRS resources and not SL communication sub-channels .
· PSCCH DMRS RSRP is used for resource exclusion (Option 2).
· A SL-PRS delay budget is introduced to define the RSW (Option 1)
· A single L1 SL-PRS priority is allowed (Option 1).
· Candidate SL PRS resources are all potentially TDM’ed or comb-multiplexed. The minimum RE distance for comb multiplexing is (pre)-configured.
· The reservation interval is (pre)-configured pre resource pool and provided to the resource re-selection procedure by higher layers.
· The configuration options of the sensing window are (pre)-configured in the same way as for legacy communication (100 ms or 1100 ms) (Option 1).
· The legacy definition for the initial S-RSRP threshold and target resource ratio are reused.
· Pre-emption is not defined for SL-PRS transmissions in a dedicated resource pool.
· If SL-PRS resources are TDM’ed in a slot, all TDM’ed transmissions need to be excluded if the periodic occasions could not be sensed.
· For resource exclusion, comb multiplexing is treated in the same way as single sub-channel transmissions in the legacy resource (re)-selection procedure.
Proposal 11: 
· Definition of IUC for dedicated resource pools is deprioritized for Rel-18 SL positioning discussions.
Proposal 12: 
· SL MAC-CE can be used to trigger the transmission of SL-PRS of another UE.
· SL-PRS reception can trigger the transmission of SL-PRS for the case of RTT exchanges.
Observation 1: 
· Depending on the number of available SL-PRS resources in a dedicated resource pool the half duplex problem for measurements as well as sensing can occur more frequently. 
Observation 2: 
· For sensing-based operation, when compared to periodic transmissions, more collisions and half-duplex problems can be expected for aperiodic transmissions.
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