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Introduction
[bookmark: _Hlk58595024]In this contribution, we discuss resource allocation  and grouping for the SL positioning reference signal.
Discussion
Dedicated Resource Pools 
Unicast Link Setup: For unicast transmission, the source and destination ID in the SCI need to be identified. Typically, this is derived from the source and destination Layer-2 IDs from the PC5-RRC which is considered to be established after a corresponding PC5 unicast link is established as specified in TS 23.287. The PC5 unicast link is mapped onto the SL-SCH which is carried by the PSSCH. Based on the agreement in the last meeting, a dedicated resource pool does not contain the PSSCH. As such, it there is a question on how unicast discovery is done for the dedicated resource pool if there is no PSSCH. 

To address this, two UEs will have to establish a unicast SL-communications transmission with a shared or communications resource pool to exchange capabilities and configurations then set up the dedicated resource pool. The resource pool containing the unicast SL-communications transmission may function as a default shared resource pool for the linked dedicated resource pool enabling support for dedicated RP procedures (such as OLPC) and to derive the source and destination IDs.
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Proposal 1: For unicast link setup in a dedicated resource pool, associate a dedicated RP with a shared or communications RP to allow for transmission of PSSCH/PSFCH information. 


Shared Resource Pools 
In this section, we discuss some additional issues on collisions with different signals in the shared resource pools. We have the following proposal:

Proposal 2: Support the following for SL-PRS multiplexing/collision with the following channels:
· Aspect 1: SL-PRS and PT-RS colliding in shared resource pool:
· Alt. 1.2: SL-PRS is not mapped on symbols occupied by PT-RS
· Aspect 4: SL-PRS and UL transmission collisions
· Alt. 4.2: When SL PRS resource and UL transmission resource collide each other, a prioritization rule is not necessary to be specified.
· Note: This implies that we are reusing existing prioritization rules and no additional specification support is needed. 
· Aspect 5: SL-PRS and CSI-RS collisions
· This can be an error case: UE does not map SL-PRS and SL CSI-RS  in the same OFDM symbol(s).

Resource Allocation Details
Scheme 2
Scheme 2 design, Rel-16 type sensing and slot structure for the dedicated RP: For the dedicated resource pool, the design of the scheme 2 resource allocation procedure is dependent on the slot structure design. For the Rel-16 type sensing, the design should be based on the following: SL-PRS and PSCCH are allocated in the same section of the slot and can be scheduled together: a single resource allocation similar to the Rel-16 mode 2 allocation is sufficient.  The mapping between the PSSCH and the SL-PRS is explicit so that a single resource allocation procedure is sufficient to reserve both channels. There should be no support for  SL-PRS based sensing.

Scheme 2 Design Modifications for the dedicated RP: For Scheme 2, in a dedicated resource pool, using Rel-16 resource (re)-selection procedure the following elements should potentially be modified: 
· Modification 3: For the SL-PRS priority:
· Option 2: Multiple L1 SL-PRS priorities are allowed  in a resource pool
· Modification 4: For the definition of a candidate resource within the resource selection window:
· A resource is defined in terms of a sub-channel for PSCCH and its associated SL-PRS resources in a slot

Congestion Control: In RAN1 #114, the following agreement was reached [1]:

	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 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

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




Congestion Control: For congestion control the following need to be defined: 
· CBR and CR definition for SL-PRS
· To redefine the CBR/CR for the dedicated resource pools, there is a need to normalize the time and frequency resources used in the estimates.
· Define a SL-PRS allocation unit (made up of the frequency domain allocation unit (e.g. sub-channels)   and time domain allocation unti (e.g. sub-slot)).
· The Sidelink-PRS Channel Occupancy Ratio (SL-PRS CR) evaluated at slot n is defined as the total number SL-PRS allocation units divided by the comb size used for its transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured SL-PRS allocation units in the transmission pool over [n-a, n+b]
· SL-PRS Channel Busy Ratio (SL CBR) measured in slot n is defined as the portion of PRS-allocation units in the resource pool whose SL RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1]
· 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
· # of SL-PRS resources
· # physical resources for SL-PRS resource e.g. increase comb-size, reduce time resource e.g. OFDM symbols
· Periodicity of SL-PRS
· Congestion control processing time
· Can be configured separately from that of the processing time for the shared channel




Proposal 3: For the dedicated resource pool, the mapping between the PSSCH and the SL-PRS is explicit so that a single resource allocation procedure is sufficient to reserve both channels. There should be no support for  SL-PRS based sensing.

Proposal 4: For Scheme 2, in a dedicated resource pool, using Rel-16 resource (re)-selection procedure the following elements should potentially be modified: 
· Modification 3: For the SL-PRS priority:
· 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:
· A resource is defined in terms of a sub-channel for PSCCH and its associated SL-PRS resources in a slot

Proposal 5:  For congestion control the following need to be defined: 
· CBR and CR definition for SL-PRS
· to redefine the CBR/CR for the dedicated resource pools, there is a need to normalize the time and frequency resources used in the estimates.
· Define a SL-PRS allocation unit (made up of the frequency domain allocation unit (e.g. sub-channels)   and time domain allocation unti (e.g. sub-slot)).
· The Sidelink-PRS Channel Occupancy Ratio (SL-PRS CR) evaluated at slot n is defined as the total number SL-PRS allocation units divided by the comb size used for its transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured SL-PRS allocation units in the transmission pool over [n-a, n+b]
· SL-PRS Channel Busy Ratio (SL CBR) measured in slot n is defined as the portion of PRS-allocation units in the resource pool whose SL RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1]
· 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
· # of SL-PRS resources
· # physical resources for SL-PRS resource e.g. increase comb-size, reduce time resource e.g. OFDM symbols
· Periodicity of SL-PRS
· Congestion control processing time
· Can be configured separately from that of the time window for the shared channel
Conclusion
In this contribution, the following observations and proposals were made:

Proposal 1: For unicast link setup in a dedicated resource pool, associate a dedicated RP with a shared or communications RP to allow for transmission of PSSCH/PSFCH information. 

Proposal 2: Support the following for SL-PRS multiplexing/collision with the following channels:
· Aspect 1: SL-PRS and PT-RS colliding in shared resource pool:
· Alt. 1.2: SL-PRS is not mapped on symbols occupied by PT-RS
· Aspect 4: SL-PRS and UL transmission collisions
· Alt. 4.2: When SL PRS resource and UL transmission resource collide each other, a prioritization rule is not necessary to be specified.
· Note: This implies that we are reusing existing prioritization rules and no additional specification support is needed. 
· Aspect 5: SL-PRS and CSI-RS collisions
· This can be an error case: UE does not map SL-PRS and SL CSI-RS  in the same OFDM symbol(s).
Proposal 3: For the dedicated resource pool, the mapping between the PSSCH and the SL-PRS is explicit so that a single resource allocation procedure is sufficient to reserve both channels. There should be no support for  SL-PRS based sensing.

Proposal 4: For Scheme 2, in a dedicated resource pool, using Rel-16 resource (re)-selection procedure the following elements should potentially be modified: 
· Modification 3: For the SL-PRS priority:
· 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:
· A resource is defined in terms of a sub-channel for PSCCH and its associated SL-PRS resources in a slot

Proposal 5:  For congestion control the following need to be defined: 
· CBR and CR definition for SL-PRS
· to redefine the CBR/CR for the dedicated resource pools, there is a need to normalize the time and frequency resources used in the estimates.
· Define a SL-PRS allocation unit (made up of the frequency domain allocation unit (e.g. sub-channels)   and time domain allocation unti (e.g. sub-slot)).
· The Sidelink-PRS Channel Occupancy Ratio (SL-PRS CR) evaluated at slot n is defined as the total number SL-PRS allocation units divided by the comb size used for its transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured SL-PRS allocation units in the transmission pool over [n-a, n+b]
· SL-PRS Channel Busy Ratio (SL CBR) measured in slot n is defined as the portion of PRS-allocation units in the resource pool whose SL RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1]
· 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
· # of SL-PRS resources
· # physical resources for SL-PRS resource e.g. increase comb-size, reduce time resource e.g. OFDM symbols
· Periodicity of SL-PRS
· Congestion control processing time
· Can be configured separately from that of the time window for the shared channel
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