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In RAN1 #114 meeting, the following were agreed with regard to SL PRS resource allocation [1]. In addition, the RAN1 NR positioning work is considered completed. 
	Agreement
For SL-PRS transmissions without periodic reservation, the maximum number of reservations signaled in an SCI is 
· (pre-)configurable with a value of 2 or 3, which is similar with Rel-16 sidelink.
This is applicable to both shared and dedicated resource pool and both scheme 1 and scheme 2
Working assumption
In Scheme 2, with regards to the triggering of SL-PRS, for the SCI-based triggering, the SL-PRS request, in either SCI-1B or SCI-2D, is an explicit field
· If (pre-)configured per resource pool, then 1 bit is used, otherwise, it is 0 bits
Agreement
For dedicated resource pool, with regards to the SL-PRS configuration and/or SL-PRS time assignment information, support Alt. 3.1, i.e.
· 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) 
Agreement
For PSCCH configuration in a dedicated resource pool,
· (pre-)configure the number of PRBs of a PSCCH in the resource pool:
· Alt. 1: One parameter for all PSCCHs
Agreement
For PSCCH configuration in a dedicated resource pool,
· The number of PSCCH symbol(s) is (pre-)configured to 2 or 3 symbols (same as legacy)
Agreement
In a shared resource pool, when PSSCH and SL-PRS are multiplexed in the same slot, they share the same source ID, destination ID, cast type fields.
Agreement
In a shared resource pool,
· To indicate the SCI format 2-D, the reserved state of the “2nd-stage SCI format” field (Codepoint “11”) in SCI format 1-A is used 
Agreement
· For Scheme 2, in a dedicated resource pool, with regards to the sensing window length:
· Use the legacy (pre-)configuration with values (100 msec, 1100 msec)
· For Scheme 2, in a dedicated resource pool, for the initial S-RSRP threshold & step size, target resource ratio X(%), reuse the legacy values from NR sidelink. 
Agreement
For Scheme 2, in a dedicated resource pool, with regards to the resource (re)-selection procedure, the RS used to derive L1 SL-RSRP for resource exclusion is at least PSCCH DMRS.
· FFS: SL-PRS can be (pre)configured to derive L1 SL-RSRP for resource exclusion
Working assumption
In the shared resource pool, if SL PRS is multiplexed in slot, for the determination of a transmission of a TB, the UE shall determine the number of REs (NRE) within the slot as 

where represents the number of OFDM symbols used for SL PRS in the slot.
The Tx UE should ensure the determined TB size unchanged across re-transmission(s) of the TB.
Agreement
In a shared resource pool, 
· Aspect 4: In addition to the SL-PRS specific parameters, the following information related to PSSCH scheduling to indicate in the new second stage SCI 2-D, support at least the legacy content of SCI format 2-A and 2-B
· FFS: to support the legacy content of SCI format 2-C
Working assumption
For Scheme 2, in a dedicated resource pool, using Rel-16 resource (re)-selection procedure as the starting point, support the following modification:
· 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 Delay Budget for SL-PRS
Send an LS to RAN2 asking RAN2 whether they can confirm RAN1’s working assumption, and if not let RAN2 decide an alternative solution.
Agreement
Endorse the draft LS in R1-2308479 with the following modification to the action and adding SA2 in cc:
Change the Action Item as follows:
RAN1 respectfully asks RAN2 whether they can confirm RAN1’s working assumption, and if not, RAN1 requests RAN2 to decide an alternative solution and inform RAN1.
LS in R1-2308651 is endorsed.
Agreement
With regards to PSSCH and SL-PRS TDMed multiplexing, when determining the number of coded modulation symbols generated for 2nd-stage SCI transmission, symbols with SL-PRS are excluded when calculating ,
· Alt. 1: based on a value (pre-)configured in the resource pool for this purpose (new parameter).
· FFS: possible values (to be decided when discussing RRC parameters)
Agreement
From RAN1 perspective, for scheme 1 SL-PRS resource allocation for a UE requiring to transmit SL-PRS, the serving gNB may receive a request for specific SL PRS resource characteristic(s)/SL-PRS resource configuration(s). 
· Up to other WGs to decide on the appropriate signaling and details on SL PRS characteristic(s) and/or SL-PRS configuration(s) request
Agreement
In a shared resource pool, with regards to the fields in SCI format 2-D, include the following fields: 
· SL PRS resource information indication of the current slot – ceiling(log2(#SL-PRS resources (pre-)configured in the resource pool) bits)
· SL PRS request – 0 or 1 bit
· Embedded SCI format – [X] bit(s)
· If the “Embedded SCI format” field is set to [0], the SCI 2-A fields are included with necessary padding
· If the “Embedded SCI format” field is set to [1], the SCI 2-B fields are included
Agreement
For the PSCCH configuration in a dedicated resource pool,
· A PSCCH is mapped in a single subchannel similar to shared resource pool and:
· the resource pool is (pre-)configured with the size of a subchannel in PRBs and the number of subchannels, and follow the legacy PSCCH mapping to resources of NR SL.
· FFS: whether to add additional values for the subchannel (pre-)configuration
· the PSCCH in the ith subchannel is associated with the ith SL-PRS resource ID
· Note: if the number of subchannels is larger than the (pre-)configured number of SL PRS resources, then subchannels with index larger than or equal to the (pre-)configured number of SL PRS resources are not mapped to any resource
Agreement
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a dedicated RP, the following modifications are supported:
· Modification 1: For the definition of SL PRS CR and CBR:
· Alt. 2: redefine CBR/CR by considering the SL-PRS resource allocation/configuration. 
Agreement
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a dedicated RP, the following modifications are supported:
· Modification 2: For the evaluation of RSSI used in the CBR definition:
· SL-RSSI is measured on a slot configured for transmission of PSCCH and SL-PRS
· A single SL-RSSI is measured on symbols with both SL-PRS and PSCCH
Agreement
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a dedicated RP, the following modifications are supported:
· For the CR and CBR measurement time window size,
· it can be separately configured for a dedicated resource pool and could take the legacy values
Agreement
In Scheme 2, 
· For a dedicated resource pool for positioning, 
· congestion control can restrict at least the following range of parameters for SL PRS configuration per resource pool by CBR and priority:
· Maximum SL PRS transmission power
· Maximum Number of SL PRS (re-)transmissions
· Discuss further the following four SL PRS transmission parameters: 
· Minimum Periodicity of SL PRS
· Maximum Number of SL PRS resources in a slot
· Maximum comb-size of a SL PRS resource in a slot
· Maximum Number of OFDM symbols of a SL PRS resource in a slot
· For congestion control similar to legacy, the CR limits are (pre)-configured per priority in a resource pool
· Note: Similar to SL communication how to achieve the CR limit is left to UE implementation. 
· For a shared resource pool for positioning, the SL PRS can share the same restriction of PSSCH without specific enhancement in addition to what is already specified.
Agreement
In the dedicated resource pool for positioning, with regards to the SCI for SL-PRS, information carried in SCI for SL-PRS should at least include:
· Field 1: SL-PRS priority - 3 bits
· Field 2: Source ID – Up to resource pool (pre-)configuration 12 or 24 bits 
· Field 3: Destination ID - 24 bits
· Field 4: Cast type – 2 bits
· Field 5: Resource reservation period - Ceil(log2(Number of candidate values in (pre-)configuration))
· Alt. 5.1: Up to 16 values
· Field 6: Time resource assignment for SL-PRS future reservations
· 1 or 2 max future slots within 32 slots – 5 bits or 9 bits, based on the maximum number of the (pre-)configured future reservations
· Field 7: SL-PRS resource ID (s) for the future 1 or 2 reservations 
· Number of bits: 
· In case of max number of future reservations is (pre-)configured to 2: [2*Ceil(log2(Number of SL-PRS resources in (pre-)configuration))]
· In case of max number of future reservations is (pre-)configured to 1: Ceil(log2(Number of SL-PRS resources in (pre-)configuration))
· Field 8: SL-PRS request – 0 or 1 bit
· Field 9: Reserved bits – up to (pre-)configuration 
Agreement
In Scheme 2, with regards to the congestion control for SL PRS: 
· SL-PRS congestion processing time: based on both SCS and UE capability, similar to legacy
· The maximum number of CBR ranges for SL positioning is 8
· Number of CBR levels is 16
· CBR measurement for SL PRS can be reported to gNB 
FFS: Whether it is needed to be reported to LMF or another UE
Agreement
For Scheme 2, in dedicated resource pools, with regards to the procedure for determining the subset of resources to be reported to higher layers, when triggering the resource (re-)selection procedure, the higher layers provide the following parameters for candidate SL-PRS transmission(s):
· resource pool from which to report SL-PRS resources
· Priority
· Delay budget
· Reservation period
· List of resources for pre-emption and re-evaluation
· Set of SL-PRS resource ID (s) which can include all (pre-)configured SL-PRS resource IDs
Agreement
For Scheme 2, in dedicated resource pools, with regards to the pre-emption, 
· Pre-emption can be enabled/disabled by resource pool (pre)configuration using the same (pre-)configuration parameters as SL communications
· Reuse the legacy mechanism from SL communications with regards to SL-PRS priority-based comparison
· The priority of SL-PRS to be transmitted is compared with the priority of SL-PRS reserved by other UEs. 
· A resource for pre-emption checking is defined in terms of a sub-channel for PSCCH and the associated SL-PRS resource in a slot
Agreement
In resource allocation in scheme 1, for a dedicated resource pool 
· in the DCI, introduce at least the following fields: 
· Resource pool index – number of bits same to SL communications
· Time gap - 3 bits
· SCI format 1-B fields:
· Time resource assignment for SL-PRS future reservation(s) 
· SL-PRS resource ID (s) for the future 1 or 2 reservations 
· SL-PRS resource ID for the first SL-PRS transmission
· Configuration index – number of bits same to SL communications
· Padding bits, if required
· For configured grant type 1 resource allocation,
· RRC is used for indicating at least the following:
· Info-1: the periodicity, 
· Info-2: the slot offset relative to a logical slot defined by Info-3,
· Info-3: SFN used for determination of the slot offset,
· Info-4: Resource pool index
· Info-5: Time resource assignment for SL-PRS future reservation(s)
· Info-6: SL-PRS resource ID (s) for the future 1 or 2 reservations
· Info-7: SL-PRS resource ID for the first SL-PRS transmission 
· For configured grant type 2 resource allocation, 
· RRC is used for indicating at least the following:
· Info 1: the periodicity 
· DCI is used for the activation/release of the configured grant resources
Conclusion
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a shared RP, CBR and CR mechanisms from Rel.16 NR SL are reused.
· Add this agreement in the LS related to the priority handling
Agreement
Support the following for SL-PRS multiplexing/collision with the following channels:
· A SL-PRS resource and PSFCH (including the preceding gap symbol) are not mapped on the same symbols
Working assumption
The number of bits in the embedded SCI format field of SCI format 2-D is 2 bits
· If the “Embedded SCI format” field is set to 00, the SCI 2-A fields are included with necessary padding
· If the “Embedded SCI format” field is set to 01, the SCI 2-B fields are included
· If the “Embedded SCI format” field is set to 10, “size of SCI 2-B” number of reserved bits are included
· If the “Embedded SCI format” field is set to 11, “size of SCI 2-B” number of reserved bits are included
· Note: the size of SCI format 2-D is the same regardless of the value of the embedded SCI format field
Conclusion
In a shared resource pool, in the embedded SCI format of SCI format 2-D, there is no consensus to support the legacy content of SCI format 2-C.
Conclusion
For Scheme 2, in a dedicated resource pool, with regards to the resource (re)-selection procedure, there is no consensus to support to (pre-)configured SL-PRS to derive L1 SL-RSRP for resource exclusion.


In this contribution, we discuss remaining issues for Scheme 1 and Scheme 2 resource allocation for SL-PRS transmissions. 
Discussion
PSCCH resource determination in TS 38.213
For SL communication, in section 6.4 TS 38.213, the following highlighted description is included to indicate what frequency resources, i.e. PRBs to use for PSCCH transmission. There is no ambiguity about the frequency resource allocation, as both the number of PRBs and the starting PRB are identified. 
	A UE can be provided a number of symbols in a resource pool, by sl-TimeResourcePSCCH, starting from a second symbol that is available for SL transmissions in a slot, and a number of PRBs in the resource pool, by sl-FreqResourcePSCCH, starting from the lowest PRB of the lowest sub-channel of the associated PSSCH, for a PSCCH transmission with a SCI format 1-A.


For a dedicated resource pool, a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot is agreed. Thus, in TS 38.213 section 6.4A, new description can be added to describe a PSCCH frequency resource determination based on the selected SL-PRS resource. 
Proposal 1: Make the following change in TS 38.213 to describe the resource used for PSCCH transmission in a dedicated resource pool. The reason for the change is to provide information regarding how to determine the PSCCH resource. The summary of change is to indicate a PSCCH resource determination based on a pre-configured one-to-one mapping between PSCCH resource and SL-PRS resource in a dedicated resource pool. The consequence if not approved is that the UE will not be able to determine which resource to use for PSCCH transmission.
	*** Unchanged parts are omitted ***
16.4A	UE procedure for transmitting PSCCH in dedicated resource pool for SL PRS
For a resource pool dedicated for SL PRS transmissions, a UE can be provided a number of symbols in the resource pool, by sl-TimeResourcePSCCH, starting from a second symbol that is available for SL transmissions in a slot, and a number of PRBs in the resource pool, by sl-FreqResourcePSCCH, for a PSCCH transmission with a SCI format 1-B. 

A UE is provided by sl-PSCCH-frequency-resource-set a set of PSCCH frequency resources in a dedicated resource pool. Each PSCCH frequency resource consists of sl-FreqResourcePSCCH PRBs and is associated with a SL-PRS resource (pre)configured in the dedicated resource pool. 
A UE that transmits a PSCCH with SCI format 1-B using SL PRS resource allocation scheme 2 [6, TS 38.214] selects the PSCCH frequency resource corresponding to the SL-PRS resource selected by higher layers as described in [11, TS 38.321] 

*** Unchanged parts are omitted ***



DCI format for SL-PRS resource allocation
In a shared resource pool, it was agreed in RAN1 #113 meeting that PSSCH transmission includes SCI-2 format and SL-SCH as indicated below. 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, 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
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
Comb-based multiplexing of SL PRS resources from different UEs in a slot is NOT supported for shared resource pools.


Also, since comb-based multiplexing from different UEs in a slot is not supported, a UE can use the frequency resources allocated by gNB exclusively for its PSSCH and SL-PRS transmissions. As a result, it is not necessary to specify SL PRS resource explicitly in DCI format 3_0. 
The following related down-selection about DCI format 3_0 was agreed in RAN1 #113 meeting.
	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


During RAN1 #114 meeting, the following proposals were presented with a new alternative of applying a one-bit DCI indication on whether the scheduled resource may include SL-PRS transmission. 
	Proposal
In dynamic grant type resource allocation in scheme 1,
· For shared resource pool in the DCI format 3_0
· Alt. 1: Indication SL-PRS specific information is explicitly included in DCI
· [bookmark: _Hlk146718390]Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI
· Alt. 3 (new alternative): A one-bit indication on whether the scheduled resource may contain SL-PRS transmission is included in the DCI Format 3_X
Proposal
In dynamic grant type resource allocation in scheme 1, for shared resource pool, a one-bit indication on whether the scheduled resource may contain SL-PRS transmission is included in the DCI Format.


Based on discussion above, we think it is not necessary to include explicitly indication of SL-PRS specific information in DCI. A UE can select pre-configured SL PRS resource(s) within the slot and bandwidth allocated in a DCI format received from a gNB in Scheme 1. The selection can be based on the SL positioning method and accuracy requirement. In another option, the SL-PRS specific information can be configured before receiving a resource allocation in a DCI format. A UE can subsequently use the remaining resources in the same schedule slot for a PSSCH transmission. 
In addition, we think it can be beneficial to add the one-bit DCI indication to provide gNB with more flexibility to assign SL resource separately for PSSCH-only transmissions and PSSCH multiplexed with SL PRS transmissions. Also, RAN2 is currently discussing the design of a new MAC CE for SL-PRS resource request. Thus, in a share resource pool, the resource request for PSSCH and SL-PRS is performed using dedicated MAC CEs, i.e. BSR and SL-PRS resource request, respectively. With the one-bit indication, a gNB can allocate resource in response to a received BSR only. 
Proposal 2: Support Alt. 3, i.e. In dynamic grant type resource allocation in scheme 1, for shared resource pool, a one-bit indication on whether the scheduled resource may contain SL-PRS transmission is included in the DCI Format.  
Congestion control 
UE can restrict transmission parameters based on the CBR measurement to reduce congestion in SL communication framework. The restriction can apply power reduction, MCS modification, re-transmission number reduction, etc. For SL-PRS congestion control, in RAN1 #114 meeting, the following range of parameters for SL-PRS configuration per resource pool were agreed for restriction based on CBR and priority . 
	Agreement
In Scheme 2, 
· For a dedicated resource pool for positioning, 
· congestion control can restrict at least the following range of parameters for SL PRS configuration per resource pool by CBR and priority:
· Maximum SL PRS transmission power
· Maximum Number of SL PRS (re-)transmissions
· Discuss further the following four SL PRS transmission parameters: 
· Minimum Periodicity of SL PRS
· Maximum Number of SL PRS resources in a slot
· Maximum comb-size of a SL PRS resource in a slot
· Maximum Number of OFDM symbols of a SL PRS resource in a slot
· For congestion control similar to legacy, the CR limits are (pre)-configured per priority in a resource pool
· Note: Similar to SL communication how to achieve the CR limit is left to UE implementation. 
· For a shared resource pool for positioning, the SL PRS can share the same restriction of PSSCH without specific enhancement in addition to what is already specified. 


Among the SL-PRS transmission parameters for further discussion, we think it is beneficial to restrict maximum comb-size of SL-PRS resource in a slot and maximum number of OFDN symbol of a SL-PRS resource in a slot. As indicated in RAN1 #114 agreement below, the SL-RSSI used in CBR measurement is measured on symbols with both SL-PRS and PSCCH. 
	Agreement
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a dedicated RP, the following modifications are supported:
· Modification 2: For the evaluation of RSSI used in the CBR definition:
· SL-RSSI is measured on a slot configured for transmission of PSCCH and SL-PRS
· A single SL-RSSI is measured on symbols with both SL-PRS and PSCCH


Thus, restricting the maximum comb-size or number of OFDM symbols of SL-PRS resource in a slot can reduce the SL-RSSI measured in a SL-PRS transmission by a given UE when a measured CBR exceeds the threshold. 
Proposal 3: Support at least the following additional SL-PRS transmission parameters for congestion control restriction in a dedicated resource pool. 
· Maximum comb-size of a SL PRS resource in a slot
· Maximum Number of OFDM symbols of a SL PRS resource in a slot
Conclusion
In this contribution, the following proposals are made.
Proposal 1: Make the following change in TS 38.213 to describe the resource used for PSCCH transmission in a dedicated resource pool. The reason for the change is to provide information regarding how to determine the PSCCH resource. The summary of change is to indicate a PSCCH resource determination based on a pre-configured one-to-one mapping between PSCCH resource and SL-PRS resource in a dedicated resource pool. The consequence if not approved is that the UE will not be able to determine which resource to use for PSCCH transmission.
	*** Unchanged parts are omitted ***
16.4A	UE procedure for transmitting PSCCH in dedicated resource pool for SL PRS
For a resource pool dedicated for SL PRS transmissions, a UE can be provided a number of symbols in the resource pool, by sl-TimeResourcePSCCH, starting from a second symbol that is available for SL transmissions in a slot, and a number of PRBs in the resource pool, by sl-FreqResourcePSCCH, for a PSCCH transmission with a SCI format 1-B. 

A UE is provided by sl-PSCCH-frequency-resource-set a set of PSCCH frequency resources in a dedicated resource pool. Each PSCCH frequency resource consists of sl-FreqResourcePSCCH PRBs and is associated with a SL-PRS resource (pre)configured in the dedicated resource pool. 
A UE that transmits a PSCCH with SCI format 1-B using SL PRS resource allocation scheme 2 [6, TS 38.214] selects the PSCCH frequency resource corresponding to the SL-PRS resource selected by higher layers as described in [11, TS 38.321]  

*** Unchanged parts are omitted ***




Proposal 2: Support Alt. 3, i.e. In dynamic grant type resource allocation in scheme 1, for shared resource pool, a one-bit indication on whether the scheduled resource may contain SL-PRS transmission is included in the DCI Format.  
Proposal 3: Support at least the following additional SL-PRS transmission parameters for congestion control restriction in a dedicated resource pool. 
· Maximum comb-size of a SL PRS resource in a slot
· Maximum Number of OFDM symbols of a SL PRS resource in a slot
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