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In RAN#112-bis meeting, the following solutions for resource allocation for SL-PRS were agreed [1].
	Agreement
For a dedicated resource pool for SL positioning, SL-PRS cannot be transmitted in a slot without associated PSCCH.
Agreement
PSSCH is not included in dedicated resource pool for SL positioning.
Agreement
With regards to the SCI signaling in a shared resource pool, 
· Support a new format for 2nd stage SCI.
· FFS how to indicate the new 2nd stage SCI format
· FFS: If a 2nd stage SCI indicates both SL-PRS and SL-SCH, the cast type, destination ID, source ID are shared.
Agreement
In shared resource pools,
· With regards to PSCCH and SL-PRS multiplexing, support Alt. B.1. from previous agreement (i.e., Only TDMing is supported)
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, only TDMing is supported for the already agreed comb sizes 1, 2, 4
Agreement
In a shared resource pool, SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot:
· The PSSCH is used for 2nd SCI and SL-SCH
· Note: the UE may not have data available for transmission. Up to RAN2 how to define the specification support for this case.
Agreement
For the shared resource pool, reuse the existing IUC signaling of both Scheme 1 and Scheme 2.
· SL-PRS transmissions are treated as any other legacy transmission for SL communication when considering IUC information exchanges. 
Conclusion
For Rel-18 sidelink positioning:
· For the dedicated resource pool, IUC signalling is not supported
· Do not support that a UE can reserve a SL-PRS resource for the transmission of another UE
Conclusion
Do not support ACK/NACK feedback for SL-PRS or lower-layer feedback-based retransmissions in Release 18.
Agreement
PSFCH is not included in dedicated resource pool for SL positioning.
Agreement
In the dedicated resource pool, 
· with regards to the SL-PRS time-domain resource allocation within the resource pool support 
· SL-PRS-resource-based allocation	
· SCI for SL-PRS should at least indicate the following values:
· Source ID
· Destination ID
· Resource reservation period
· SL-PRS Priority
· Cast type
· With regards to the SL-PRS configuration and/or SL-PRS time assignment information, select one alternative at RAN1#114:
· Alt. 3.1: support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot. 
· Note: In this case, there is no need of an explicit signaling of which SL PRS resource for the same slot
· Note: Same number of PSCCH resource(s) and SL-PRS resource(s) 
· Alt. 3.2: explicit signaling of SL PRS resource in the same slot
· Alt. 3.3: support a mapping relationship between a PSCCH resource and one or more associated SL-PRS resource(s) in the same slot and explicit signaling of SL PRS resource
· Only a one-to-one mapping is used between a PSCCH resource and an associated SL-PRS resource in the same slot if explicit signalling is not used
· Note: with a one-to-one mapping, some SL-PRS resources might not be mapped
· FFS: details, including (pre)configuration
· FFS: Whether and how to indicate SCI resource(s) or SL-PRS resource (s) for a future slot
· FFS: Additional information, e.g. SL-PRS request, Positioning Session ID, number of resource reservation periods
Agreement
In Scheme 2, with regards to the triggering of SL-PRS, confirm the related WA for shared and dedicated resource pools.
· With regards to the lower-layer signalling, support SCI associated with SL-PRS transmission
· FFS: whether this is enabled by (pre)configuration
· FFS: to support also SL-PRS
Agreement
For Scheme 2, in a dedicated resource pool, 
· Multiple L1 SL-PRS priority are allowed in a resource pool
· A SL PRS resource within the resource selection window is used as a candidate resource
· with regards the reservation interval of SL-PRS, it is provided by UE’s higher layers with values TBD. The set of values is (pre-)configured.
· Use the periodicities available for legacy SL communication and the ones defined for DL-PRS as a starting point.
· with regards to the resource (re)-selection procedure
· support re-evaluation & pre-emption for SL-PRS using the Rel-16 re-evaluation and pre-emption respectively as a starting point. 
Agreement
In dynamic grant type resource allocation in scheme 1,
· For shared resource pool, DCI format 3_0 is being used as a starting point, down-select between the two alternatives below:
· Alt. 1: Indication SL-PRS specific information is explicitly included in DCI
· FFS: Which SL-PRS specific information
· Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI
· FFS: Dedicated resource pool
Agreement
In Scheme 2, congestion control can restrict the range of parameters for SL PRS configuration per resource pool by CBR and priority. Consider further the following parameter(s): 
· Option 1: SL PRS transmission power
· Option 2: Periodicity of SL PRS
· Option 3: Number of occupied subchannels of SL-PRS (for shared resource pool)
· Option 4: Number of SL PRS resources in a slot
· Option 5: comb-size of a SL PRS resource in a slot
· Option 7: Number of OFDM symbols of a SL PRS resource in a slot
· Option 8: Number of SL PRS (re-)transmissions
· FFS: Other options are not precluded
Agreement
In a dedicated resource pool, with regards to the PSCCH, reuse the PSCCH channel structure of SL communications, at least with regards to the following aspects:
· The first PSCCH symbol is mapped to the 2nd symbol available for SL transmissions in a slot 
· Note: 1st symbol available for SL transmissions in a slot is for PSCCH AGC similar to legacy
· PSCCH DM-RS in the slot is being reused from legacy
· The number of PSCCH symbol(s) is (pre-)configured to (down-select at RAN1#114):  
· Alt. 1: 2 or 3 symbols (same as legacy)
· Alt. 3: 1, or 2 or 3 symbols
· The number of PRBs is (pre-)configured using the legacy values
· FFS: reconsider if 1-symbol PSCCH is supported


In this contribution, we discuss design details for Scheme 1 and Scheme 2 resource allocation for SL-PRS transmissions. 
Discussion
SL positioning group
It was agreed in RAN1 #111 meeting that RTT-type solution(s) using SL, SL-AoA and SL-TDOA are supported and recommended for normative work [4]. These SL positioning methods are based on SL-PRS transmissions performed by a Target UE and one or more Anchor UE(s). A Target UE is the UE to be positioned and an Anchor UE is the UE supporting the positioning of a Target UE [6]. 
A Target UE and Anchor UE(s) can perform resource selection for SL-PRS transmissions specific to a SL positioning session using one of aforementioned SL positioning methods. It can thus be beneficial to define a SL positioning group to facilitate discussions on resource allocation by group member with potential coordination within the group, e.g., a group-based resource allocation. 
In addition to absolute positioning information, SL positioning supports relative positioning and ranging information [6]. A target UE obtains the information based on ranging, which is defined as a determination of the distance and/or the direction between a target UE and another SL entity, e.g., anchor UE [6]. It would be helpful to discuss SL relative position and/or ranging information with respect to a reference UE. Therefore, we propose additional SL positioning terminology. 
Proposal 1: Consider the following terminology for the purpose of continued RAN1 discussion:
· Reference anchor UE: An reference entity e.g., anchor UE, based on which a target UE’s relative position and/or ranging information is determined. 
· Sidelink positioning group: A group of UEs including a target UE and one or more anchor UEs, who participate in a SL positioning session using one of the supported SL positioning method.
Time domain resource allocation in a dedicated resource pool
In a dedicated resource pool, SL-PRS-resource-based resource allocation in time domain is agreed in RAN1 #113 meeting [1]. A SL-PRS resource within a slot can be uniquely identified by a SL PRS resource ID in a dedicated resource pool [2]. Also, as indicated below in the RAN1 #113 agreements from AI SL positioning signal, a SL-PRS resource in time domain can occupy M symbols and multiple SL-PRS resources can be multiplexed in time domain in a slot. 
Considering the AGC and gap symbols indicated in the agreements, a SL-PRS transmission in time domain can include symbols for an associated PSCCH transmission, M SL-PRS comb pattern and associated AGC and Gap symbols. While the PSCCH symbols are at the beginning of a slot, the SL-PRS comb pattern symbols, i.e. (M,N) pair within a slot in our view should be placed in a way to avoid time domain resource fragmentation, especially considering multiple (M,N) can be multiplexed in time domain in a slot as indicated in the agreement. 
For example, in a scenario in Scheme 2 where a UE selects a SL-PRS resource with M = 2 within a slot with all symbols available, if the UE randomly select one TDM duration including e.g., two SL-PRS symbols, one AGC symbol and one TX/RX switch symbol in the middle of the slot, the number of remaining consecutive symbols can become insufficient for resource selection e.g., for another SL-PRS resource with M = 4 or 6. 
 
	Agreement
Multiple (M,N) pairs within a slot in a dedicated resource pool is supported  only when the different (M, N) pairs are always multiplexed via TDM to different sets of symbols in a slot. Only a single (M,N) value can be mapped within one TDM duration (i.e. one set of symbols).
Agreement
In a dedicated resource pool, a SL PRS resource is immediately preceded by an AGC symbol unless RAN1 explicitly agrees that an AGC symbol is not included for specific cases (if any).
Agreement
· In a dedicated resource pool, a SL PRS resource is immediately followed by a gap symbol at least:
· if the gap symbol corresponds to the last SL symbol of a slot.
· Note: the gap can be used at least for Tx/Rx switching
· FFS: when TDM of multiple SL PRS resources within a slot is enabled in the dedicated resource pool
· FFS: Other cases.
· FFS: for SL PRS resource in a shared resource pool.


Therefore, we think it would be beneficial to support a (pre)configuration of starting position of TDM durations (i.e. one set of symbols) in one slot for mapping to (M,N) pairs in a dedicated resource pool. This can enable an efficient time domain multiplexing of multiple SL-PRS transmissions over consecutive TDM durations in a slot. 
Proposal 2: When multiple (M,N) pairs are TDMed in a dedicated resource pool, support (pre)configured starting position of a TDM duration for each (M,N) pair within a slot.
Association between PSCCH and associated SL-PRS resource in a dedicated resource pool
In RAN1 #113 meeting, a down-selection is proposed as indicated below regarding the association between PSCCH and SL-PRS resources in the same slot. In our view, for each dedicated resource pool, a one-to-one mapping between a PSCCH resource and an associated SL-PRS resource in the same slot should supported. With a one-to-one mapping, a PSCCH resource can indicate an associated SL-PRS resource with a comb pattern of (M,N) identified by a (pre)configured starting position in time domain and a RE offset in frequency domain. No explicit SCI signaling for SL-PRS time and frequency resource indication is thus needed. 
	Agreement
In the dedicated resource pool, 
· with regards to the SL-PRS time-domain resource allocation within the resource pool support 
· SL-PRS-resource-based allocation	
· SCI for SL-PRS should at least indicate the following values:
· Source ID
· Destination ID
· Resource reservation period
· SL-PRS Priority
· Cast type
· With regards to the SL-PRS configuration and/or SL-PRS time assignment information, select one alternative at RAN1#114:
· Alt. 3.1: support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot. 
· Note: In this case, there is no need of an explicit signaling of which SL PRS resource for the same slot
· Note: Same number of PSCCH resource(s) and SL-PRS resource(s) 
· Alt. 3.2: explicit signaling of SL PRS resource in the same slot
· Alt. 3.3: support a mapping relationship between a PSCCH resource and one or more associated SL-PRS resource(s) in the same slot and explicit signaling of SL PRS resource
· Only a one-to-one mapping is used between a PSCCH resource and an associated SL-PRS resource in the same slot if explicit signalling is not used
· Note: with a one-to-one mapping, some SL-PRS resources might not be mapped
· FFS: details, including (pre)configuration
· FFS: Whether and how to indicate SCI resource(s) or SL-PRS resource (s) for a future slot
· FFS: Additional information, e.g. SL-PRS request, Positioning Session ID, number of resource reservation periods


Thus, we propose to support Alt. 3.1, i.e. a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot
Proposal 3: Support one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot, Alt. 3.1. 
Regarding the addition information in SCI listed in the abovementioned agreement, we think at least SL-PRS request and number of resource reservation periods should be supported. As indicated in RAN1 #113 agreement below, SCI is agreed as a lower-layer signaling for triggering of SL-PRS. One option is to include a SL-PRS request in a SCI for the triggering. 
	Agreement
In Scheme 2, with regards to the triggering of SL-PRS, confirm the related WA for shared and dedicated resource pools.
· With regards to the lower-layer signalling, support SCI associated with SL-PRS transmission
· FFS: whether this is enabled by (pre)configuration
· FFS: to support also SL-PRS


In SL communication resource selection Mode 2, triggering of (re)selection of a semi-static resource selection is based on a resource (re)selection counter. To enable similar semi-static resource reservation for SL-PRS transmission, the number of resource reservation periods and resource reservation period (already agreed) can be both indicated in the SCI. Therefore, we propose to include SL-PRS request and the number of resource reservation periods in the SCI-1 in a dedicated resource pool. 
Proposal 4: Include SL-PRS request and number of resource reservation periods in SCI in a dedicated resource pool. 
SL-PRS Multiplexing with SL channels in a shared resource pool
In RAN1 #113 meeting, only TDMing is agreed for PSSCH and SL-PRS multiplexing for the already agreed comb size 1, 2 and 4 in a shared resource pool. 
	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, only TDMing is supported for the already agreed comb sizes 1, 2, 4


Considering the symbols dedicated for PSSCH DMRS, when PSSCH and SL-PRS are TDMed, the data block size for PSSCH can become constrained, especially for M larger than 4. Since a SL-PRS resource allocation occupy one sub-carrier every N sub-carriers within the SL-PRS bandwidth, a SL-PRS comb pattern with large (M,N) can have a large number of unused REs if TDM is applied. Thus, we think in a shared resource pool, adopting FDM between SL-PRS and PSSCH transmissions, e.g., at sub-carrier level for M larger than 4 can provide efficient frequency domain resource usage.  
Proposal 5: With regards to PSSCH and SL-PRS multiplexing in a shared resource pool, support both TDMing and FDMing for SL-PRS comb pattern with M >4.  
SL-PRS resource allocation Scheme 1
DCI format for SL-PRS resource allocation
In a shared resource pool, PSSCH transmission includes SCI-2 format and SL-SCH as indicated in RAN1 #113 meeting agreement below. 
	Agreement
In a shared resource pool, SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot:
· The PSSCH is used for 2nd SCI and SL-SCH
· Note: the UE may not have data available for transmission. Up to RAN2 how to define the specification support for this case.


Also, in RAN1 #113 meeting, it is agreed that “For a shared resource pool, SL PRS bandwidth is same as the bandwidth indicated for PSSCH.” Therefore, in our view, the time and frequency allocation in DCI format 3_0 can apply to both SL-PRS and PSSCH transmissions, as the two transmissions are within the same slot over the same bandwidth. 
	Agreement
Comb-based multiplexing of SL PRS resources from different UEs in a slot is NOT supported for shared resource pools..


Based on the RAN1 #113 agreement above, in resource allocation Scheme 1, a UE should be able to use the allocated frequency resources exclusively for its PSSCH and SL-PRS transmission. This means for SL-PRS transmission, it is not necessary to specify the comb pattern, since a comb-based multiplexing is not applied within the allocated bandwidth.
	Agreement
In dynamic grant type resource allocation in scheme 1,
· For shared resource pool, DCI format 3_0 is being used as a starting point, down-select between the two alternatives below:
· Alt. 1: Indication SL-PRS specific information is explicitly included in DCI
· FFS: Which SL-PRS specific information
· Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI
· FFS: Dedicated resource pool


Therefore, regarding the down-selection above, we think a UE can determine SL-PRS specific information including e.g., RE offset, starting symbol, comb pattern after the UE receives the scheduled time and frequency resources in a DCI format 3_0. In another option, the SL-PRS specific information can be configured before the transmission of DCI 3_0 format. This also enables a UE to opportunistically transmit SL-PRS using a gNB grant based on a BSR for data transmission. Accordingly, we support Alt. 2, i.e. indication SL-PRS specific information is not explicitly included in DCI. 
Proposal 6: Support Alt. 2, i.e. Indication SL-PRS specific information is not explicitly included in DCI.  
In a dedicated resource pool, we think it is desired to use the same DCI format for the resource allocation to reduce UE PDCCH monitoring complexity. However, one considerations is how the SL-PRS resource ID can be indicated in DCI format 3_0. In one option, we think the existing resource pool indication can be used to indicate if the scheduling is for a shared or a dedicated resource pool. If dedicate resource pool is indicated, certain bit fields can be re-interpreted for information specific to the dedicated resource pool such as SL-PRS resource ID. 
Proposal 7: Consider same DCI format for Scheme 1 resource allocation for dedicated and shared resource pool.
0. Scheme 1 resource allocation enhancement
In legacy Mode 1, a UE requests and receives resource allocation from gNB for its own SL transmissions only. Thus, in SL-PRS resource allocation Scheme 1, each UE in a SL positioning group may perform independently such resource allocation. For example, in a DL-like TDoA positioning session, each Anchor UE can perform UL transmission (e.g., SR/BSR) to request SL-PRS resource and receive a resource allocation in DL (e.g., DCI format 3_0) for SL-PRS transmissions to a Target UE. In another example, in a single-RTT-based positioning session, when an Anchor UE receives a SL-PRS transmission from a Target UE, it will need to perform the same procedure to acquire a resource for SL-PRS transmission back to the Target UE. The incurred Uu signalling and latency can be sub-optimal for SL positing performance. 
Therefore, we think it is beneficial to study a group-based SL-PRS resource allocation in Scheme 1 in which a Target UE and/or Anchor UE can request resources for SL-PRS transmissions by peer UEs in the same SL positioning group. When the UE has received the resource allocation from gNB, it can indicate the resources to peer UEs. For example, in a single-RTT-based SL positioning session, a Target UE can indicate the received resource for a unicast backward SL-PRS transmission in the SCI associated with a unicast forward SL-PRS transmission to the Anchor UE.
Proposal 8: Study a SL-PRS resource allocation Scheme 1 in which a UE requests and receives resources for SL-PRS transmissions by peer UEs in a SL positioning group. 
SL-PRS resource allocation Scheme 2
Resource allocation in a dedicated resource pool
It is agreed in RAN1 #111 meeting [4] that “For resource allocation mechanism for SL-PRS in Scheme 2, a sensing based resource allocation, or a random resource selection, or both, should be introduced, where the legacy designs for UE autonomous resource allocation are used as a starting point”. 
In the legacy design for UE autonomous resource allocation in SL communication, i.e. Mode 2 sensing, a set of TB-specific parameters are indicated by higher layers including e.g., remaining packet delay budget, L1 priority, number of sub-channels, the resource pool, reservation interval and resource selection mechanism. Additional parameters such as sensing window, RSRP threshold, resource percentage, etc. are semi-statically configured. A UE may also determine a number of re-transmissions for each TB and select the resources for re-transmissions as well in a resource selection window based on the indicated remaining packet delay budget. Similarly, for resource reservation of the SL-PRS repetition without periodical reservation in Scheme 2, we think an additional parameter of SL-PRS repetition number can be indicated by higher layers, similar to the PSSCH/PSCCH re-transmission number used in the PSSCH/PSCCH resource selection. The resources selected for SL PRS repetition can be indicated e.g., using TRIV in SCI-1 of the initial SL-PRS transmission. 
Proposal 9: SL-PRS repetition number is indicated by higher layer for SL-PRS resource selection. 
A candidate resource within a resource selection window is evaluated for exclusion based on whether it overlaps with a reserved resource and the associated RSRP measurement is above a threshold. In SL communication, a PSSCH candidate resource is a single-slot resource over a number of sub-channels. The number of sub-channels is indicated by higher layers. 
As indicated in RAN1 #113 meeting agreement below, a SL-PRS resource within the resource selection window is used as a candidate resource. 
	Agreement
For Scheme 2, in a dedicated resource pool, 
· Multiple L1 SL-PRS priority are allowed in a resource pool
· A SL PRS resource within the resource selection window is used as a candidate resource
· with regards the reservation interval of SL-PRS, it is provided by UE’s higher layers with values TBD. The set of values is (pre-)configured.
· Use the periodicities available for legacy SL communication and the ones defined for DL-PRS as a starting point.
· with regards to the resource (re)-selection procedure
· support re-evaluation & pre-emption for SL-PRS using the Rel-16 re-evaluation and pre-emption respectively as a starting point. 


As comb-level multiplexing is supported in a dedicated resource pool, we think it can be helpful to further introduce two types of candidate resource. One type can be a time-domain-multiplexed (TDMed) candidate resource, e.g. a slot- or symbol-based SL-PRS resource over an entire SL-PRS bandwidth. The other type can be a frequency-domain-multiplexed (FDMed) candidate resource, e.g.  a slot- or symbol-based SL-PRS resource over sub-carriers occupied by a SL-PRS comb pattern in a SL-PRS bandwidth. A FDMed candidate resource may allow comb pattern level multiplexing to improve spectrum efficiency, but the SL-PRS transmission may experience additional interference due to Intra-Band-Emission (IBE).
We think that a UE can prioritize selection of available TDMed candidate resource in a resource selection window. However, if the number of such resources is not sufficient, e.g., below a (pre-)configured threshold, a UE can further consider FDMed candidate resources. Thus, we propose to study both TDMed and FDMed candidate resources in SL-PRS resource selection in a dedicated resource pool. 
Proposal 10: Study both FDMed and TDMed candidate resources for SL-PRS resource (re)selection in a dedicated resource pool.
Additional resource selection enhancement can be studied to improve SL-PRS transmission reliability. In one option, a (pre)configured absolute SL-RSRP threshold based on required positioning accuracy can be applied in SL-PRS resource allocation Scheme 2. Also, for a SL-PRS resource of large bandwidth, when the Scheme 2 sensing detects high interference in part of the bandwidth in a selected resource, a resource re-selection can be triggered to select multiple resources each with smaller bandwidth and within a (pre)configured period to perform a SL-PRS bandwidth aggregation.     
Proposal 11: Study Scheme 2 sensing enhancements to improve SL-PRS transmission reliability, e.g., based on BW aggregation. 
[image: ]
Figure 1 An example of signaling between anchor UE and target UE for out-of-coverage SL positioning
Similar to Mode 2 in SL communication framework, a SL-PRS resource allocation Scheme 2 is performed by a UE to select resources for its own SL-PRS transmissions. The processing time of Mode 2 resource selection, between the time the resource selection is triggered and the time a PSSCH is transmitted in a selected resource can be at least a couple of slots as indicated by T1.  Thus, in a DL-like TDoA- or RTT-based positioning session, it can be advantageous to support mechanism to reduce the latency caused by the processing time and thereby improve SL positioning accuracy.  
One option is to introduce an implicit association between resources for SL-PRS transmissions by different UEs. In a single-sided RTT-based positioning session, Target and Anchor UEs can be (pre)configured with an association between resources for a forward and backward SL-PRS transmissions. The association can e.g., be two SL-PRS resources within the same slot. When an Anchor UE receives a forward SL-PRS transmission, it can determine the resource for the backward transmissions based on the resource of the received SL-PRS transmission and the (pre)configured association. 
Proposal 12: Support implicit association between resources used for SL-PRS transmissions by different UEs, e.g., forward and backward transmissions in RTT positioning.
Resource allocation in a shared resource pool 
For Scheme 2 resource selection for a SL-PRS transmission, two-stage SCI is agreed for the shared resource pool in RAN1 #112bis. A new SCI-2 format is subsequently agreed in RAN1 #113 meeting. 
	Agreement
With regards to the SCI signaling in a shared resource pool, 
· Support a new format for 2nd stage SCI.
· FFS how to indicate the new 2nd stage SCI format
· FFS: If a 2nd stage SCI indicates both SL-PRS and SL-SCH, the cast type, destination ID, source ID are shared. 


We think the new SCI-2 format can include at least SL PRS resource information in addition to SL-SCH information. For example, in SCI-1, the frequency resource is indicated and the SL-PRS RE offset and comb pattern can be further indicated in the new SCI-2 format.
Proposal 13: The new SCI-2 format including at least SL PRS resource information e.g., comb pattern and RE offset in a shared resource pool.  
Regarding the indication for type case, UE source and destination ID, we prefer to have separate indications for SL-SCH and SL-PRS transmission. For example, if the same indications are shared for SL-SCH and SL-PRS transmissions, a UE will not be able to transmit a SL-PRS in the same slot with a SL-SCH when the intended receiving UEs are different. Thus, separate indications of cast type and UE IDs provide flexibility of multiplexing SL-SCH and SL-PRS transmissions of different cast types and/or intended for different UEs in the same slot and improving resource use efficiency.
Proposal 14: The new SCI-2 format include separate indications for SL-SCH and SL-PRS including at least cast type, destination ID and source ID.
For a SL-PRS transmission multiplexed with SL-SCH transmission, we think a joint resource allocation in Scheme 2 can be evaluated. For example, since both PSSCH carrying SL-SCH and SL-PRS can have different L1 priority and there is only one indication in SCI format 1-A, the highest priority can be indicated. Since in a shared resource pool, SL-PRS and PSSCH transmissions use the same bandwidth, the legacy FRIV can indicate the used bandwidth. The SL-PRS repetition resources can be also identical as PSSCH re-transmission resources indicated in TRIV.    
Proposal 15: Support a joint resource reservation in SCI format 1-A for a multiplexed SL-SCH and SL-PRS transmission in a shared resource pool. 
Further Scheme 2 Enhancement
The SL positioning performance may be degraded when a UE receives and measures a desired SL-PRS from a peer UE in the presence of interfering SL-PRS and/or PSSCH transmission by another nearby UE. One such scenario can be for example as described in RAN1 #112 agreement below where the desired and interfering SL-PRS transmissions from different UEs are comb-based multiplexed. 
	Agreement 
· Comb-based multiplexing of SL PRS from different UEs in a slot is supported at least for dedicated resource pools.
· FFS: Comb-based multiplexing of SL PRS from different UEs in a slot for shared resource pools.
· For comb-based multiplexing of SL PRS from different UEs, support at least the case wherein a single (M,N) value is possible . 
· FFS: Whether to support comb-based multiplexing of SL PRS from different UEs in a slot using multiple (M,N) values.
· FFS: additional restrictions (if any) due to e.g. the impact of synchronization and IBE interference between UEs


An equivalent situation in Uu positioning between a near and far TRP site is handled with DL muting with a semi-statically configured muting pattern. However, a dynamic muting solution can be needed to address the issue considering the UE mobility. For example, a UE can transmit a muting indication to nearby UEs including a muting pattern based on resources reserved for its own SL-PRS transmission or SL-PRS transmissions the UE is about to receive and measure. Moreover, the muting can be applied to SL-PRS transmissions in the resources based on random selection to avoid collision.
Proposal 16: Study SL muting indication and signalling.
Congestion control
R16/R17 SL congestion control is based on CBR and CR measurement to deal with the congestion in a resource pool due to high traffic load. Depending on the accuracy requirement of SL positioning, SL-PRS transmissions can be performed with large bandwidth in bursts and thereby increase the congestion, it is thus essential to enhance the legacy congestion control mechanisms to include aspects specific to SL-PRS transmissions. 
	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


One aspect is the definition of CBR measurement for SL-PRS transmission and we think the definition of CBR measurement can be different for the following transmissions
· SL-PRS transmissions with PSCCH in a dedicated resource pool
· PSSCH/PSCCH transmissions in a shared resource pool (legacy CBR)
· SL-PRS/PSCCH/PSSCH (SCI-2 only) transmissions in a shared resource pool. 
· SL-PRS/PSCCH/PSSCH transmissions with PSSCH and PSCCH carrying SCI-2 and SL-SCH in a shared resource pool
CBR measurement for PSSCH/PSCCH transmissions in a shared resource pool, i.e., the legacy CBR is defined in TS 38.215 and can be used as a baseline. The CBR measurement definition is based on RSSI measurement of each sub-channel over all slots within a (pre)configured CBR evaluation window. We think this can be re-used based on a slot granularity for a shared resource pool for CBR measurements for SL-PRS/PSCCH/PSSCH (SCI-2 only) transmissions and SL-PRS/PSCCH/PSSCH transmissions. 
Proposal 17: Re-use the legacy PSSCH/PSCCH CBR measurement for transmissions including SL-PRS in a shared resource pool. 
Since a SL-PRS/PSCCH/PSSCH (SCI-2 only) transmission may not fully occupy a sub-channel due to comb configuration, it should be further studied if the RSSI threshold used to determine the CBR of SL- SL-PRS/PSCCH/PSSCH (SCI-2 only) transmissions can be different from the threshold used for CBR of SL-PRS/PSCCH/PSSCH transmissions in a shared resource pool.
Proposal 18: Consider different RSSI threshold in the CBR measurement for SL-PRS transmissions multiplexed with SCI-2 only and SL-PRS transmissions multiplexed with SL data.
For a dedicated resource pool, based on RAN1 #112bis agreement on SL PRS resource, the time domain granularity of SL-PRS transmission can be SL-PRS resource duration. Accordingly, within a CBR measurement window, the RSSI measurement can be performed in sub-channels over each SL-PRS resource. Thus, we propose to introduce a CBR measurement definition based on SL-PRS resource for dedicated resource pool. 
Proposal 19: Introduce a CBR measurement based on RSSI measurement based on a granularity of SL-PRS resource in a dedicated resource pool. 
In SL communication, a UE can adjust transmission parameters based on the CBR measurement to reduce congestion. The adjustment includes power reduction, MCS modification, re-transmission number reduction, etc. In RAN1 #113 meeting, the options below are agreed for further consideration. 
	Agreement
In Scheme 2, congestion control can restrict the range of parameters for SL PRS configuration per resource pool by CBR and priority. Consider further the following parameter(s): 
· Option 1: SL PRS transmission power
· Option 2: Periodicity of SL PRS
· Option 3: Number of occupied subchannels of SL-PRS (for shared resource pool)
· Option 4: Number of SL PRS resources in a slot
· Option 5: comb-size of a SL PRS resource in a slot
· [bookmark: _Hlk141890573]Option 7: Number of OFDM symbols of a SL PRS resource in a slot
· Option 8: Number of SL PRS (re-)transmissions
· FFS: Other options are not precluded


We think a UE can adjust SL-PRS transmission configuration to for congestion control purpose. For example, adjustment of SL-PRS transmit power and bandwidth can be considered. Also, re-selecting a comb pattern with fewer REs, e.g. using a larger N value can be considered. With same PSD per RE, such re-selected comb pattern is transmitted with lower total power. 
Proposal 20: CBR-triggered adjustment on SL-PRS configuration includes at least Option 1, i.e., transmit power, Option 3, i.e., Number of occupied subchannels of SL-PRS (for shared resource pool), Option 5, i.e., comb-size of a SL PRS resource in a slot, Option 7, i.e., Number of OFDM symbols of a SL PRS resource in a slot and Option 8, i.e., Number of SL PRS (re-)transmissions. 
Another aspect of congestion control is CR measurement. The legacy CR measurement is based on the number of sub-channels used for both performed and reserved PSSCH/PSCCH transmissions by a UE within a (pre)configured measured period. When a measured CR is above a threshold, a UE may drop SL transmissions to avoid overloading the channel. 
For a dedicated resource pool, one CR measurement for SL-PRS transmissions with PSCCH can be define using the legacy CR measurement definition. Similar to CBR measurement, the number of used and reserved sub-channels for SL-PRS transmissions can be counted for each SL-PRS resource within the measurement period. On the other hand, in a shared resource pool, the legacy CR measurement definition can be applied, as all transmissions are slot-based. 
Proposal 21: Support a CR measurement based on sub-channels used per SL-PRS resource in a dedicated resource pool. 
Proposal 22: Re-use the legacy PSSCH/PSCCH CR measurement for transmissions including SL-PRS in a shared resource pool. 
Also, in a shared resource pool, while PSSCH/PSCCH transmissions follow the SL traffic pattern, the pattern of SL-PRS transmissions can depend on the positioning method and requirements. If both types of transmissions are counted the same in CR evaluation, it could lead to drop of SL-PRS transmissions due to heavy data traffic, which may not be desirable. 
Thus, we think separate CR measurements can be considered in a shared resource pool, e.g., one CR measurement and associated threshold for SL-PRS transmissions multiplexed with SCI-2 only (i.e. no SL data) and another CR measurement and associated threshold for PSSCH/PSCCH transmissions and SL-PRS transmissions multiplexed with PSSCH carrying SL data. The purpose is to enable a UE to continue with SL-PRS/PSCCH/PSSCH (SCI-2 only) transmissions for SL positioning even when CR measured for transmission including SL data exceeds the corresponding threshold.  
Proposal 23: Support separate CR measurement for transmissions including SL-PRS and SCI-2 only in a shared resource pool. 
Conclusion
In this contribution, the following proposals are made.
Proposal 1: Consider the following terminology for the purpose of continued RAN1 discussion:
· Reference anchor UE: An reference entity e.g., anchor UE, based on which a target UE’s relative position and/or ranging information is determined. 
· Sidelink positioning group: A group of UEs including a target UE and one or more anchor UEs, who participate in a SL positioning session using one of the supported SL positioning method.
Proposal 2: When multiple (M,N) pairs are TDMed in a dedicated resource pool, support (pre)configured starting position of a TDM duration for each (M,N) pair within a slot.
Proposal 3: Support one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot, Alt. 3.1. 
Proposal 4: Include SL-PRS request and number of resource reservation periods in SCI in a dedicated resource pool. 
Proposal 5: With regards to PSSCH and SL-PRS multiplexing in a shared resource pool, support both TDMing and FDMing for SL-PRS comb pattern with M >4.  
Proposal 6: Support Alt. 2, i.e. Indication SL-PRS specific information is not explicitly included in DCI.  
Proposal 7: Consider same DCI format for Scheme 1 resource allocation for dedicated and shared resource pool.
Proposal 8: Study a SL-PRS resource allocation Scheme 1 in which a UE requests and receives resources for SL-PRS transmissions by peer UEs in a SL positioning group. 
Proposal 9: SL-PRS repetition number is indicated by higher layer for SL-PRS resource selection. 
Proposal 10: Study both FDMed and TDMed candidate resources for SL-PRS resource (re)selection in a dedicated resource pool.
Proposal 11: Study Scheme 2 sensing enhancements to improve SL-PRS transmission reliability, e.g., based on BW aggregation. 
Proposal 12: Support implicit association between resources used for SL-PRS transmissions by different UEs, e.g., forward and backward transmissions in RTT positioning.
Proposal 13: The new SCI-2 format including at least SL PRS resource information e.g., comb pattern and RE offset in a shared resource pool.  
Proposal 14: The new SCI-2 format include separate indications for SL-SCH and SL-PRS including at least cast type, destination ID and source ID.
Proposal 15: Support a joint resource reservation in SCI format 1-A for a multiplexed SL-SCH and SL-PRS transmission in a shared resource pool. 
Proposal 16: Study SL muting indication and signalling.
Proposal 17: Re-use the legacy PSSCH/PSCCH CBR measurement for transmissions including SL-PRS in a shared resource pool. 
Proposal 18: Consider different RSSI threshold in the CBR measurement for SL-PRS transmissions multiplexed with SCI-2 only and SL-PRS transmissions multiplexed with SL data.
Proposal 19: Introduce a CBR measurement based on RSSI measurement based on a granularity of SL-PRS resource in a dedicated resource pool. 
Proposal 20: CBR-triggered adjustment on SL-PRS configuration includes at least Option 1, i.e., transmit power, Option 3, i.e., Number of occupied subchannels of SL-PRS (for shared resource pool), Option 5, i.e., comb-size of a SL PRS resource in a slot, Option 7, i.e., Number of OFDM symbols of a SL PRS resource in a slot and Option 8, i.e., Number of SL PRS (re-)transmissions. 
Proposal 21: Support a CR measurement based on sub-channels used per SL-PRS resource in a dedicated resource pool. 
Proposal 22: Re-use the legacy PSSCH/PSCCH CR measurement for transmissions including SL-PRS in a shared resource pool. 
Proposal 23: Support separate CR measurement for transmissions including SL-PRS and SCI-2 only in a shared resource pool. 
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