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Introduction
In RAN1#114 meeting, a lot of agreements were achieved related to resource allocation for SL positioning reference signal as follows [1].
	
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 & stepsize, 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
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.



This contribution discusses the maintenance issues on resource allocation for SL positioning reference signal (SL-PRS). Section 2 discusses the maintenance issues on resource pool for SL-PRS. Section 3 discusses the maintenance issues on resource allocation Scheme 2 for SL-PRS. Section 4 discusses the maintenance issues on triggering of SL-PRS. Section 5 discusses the maintenance issues on congestion control for SL-PRS for a dedicated resource pool. Section 6 summarizes the proposals with conclusions.

Resource pool for SL-PRS
The following agreement was achieved in RAN1#114 related to resource pool for SL-PRS [1]:
	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
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
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




Regarding the (pre-)configuration of the dedicated resource pools for positioning, the time-domain bitmap should be included to indicate the available slots for the dedicated resource pools. The start PRB position, the number of contiguous PRBs, sub-channel size and sub-channel count should also be included to indicate the available frequency domain resources for the dedicated resource pools. In order to indicate the configuration parameters of SL-PRS, SL-PRS configuration should be included, such as time domain and frequency domain resources for SL-PRS. For resource allocation Scheme 2, several kinds of resource selection mechanisms may be (pre-)configured in the level of resource pool, then resource allocation Scheme 2 related configuration should be included to indicate the allowed resource selection mechanism(s), i.e. full sensing only, partial sensing only, random resource selection only, or any combination(s) thereof. Open-loop power control mechanism for SL-PRS had been agreed to introduced and it is on the discussion, then power control configuration for SL-PRS and associated PSCCH should be included.
For synchronization configuration, if both the SL data transmission resource pool and the dedicated resource pool for positioning are configured for a UE, then the synchronization configuration of the dedicated resource pool for positioning should be the same as that of the SL data transmission resource pool, so in this case there is no need to include the synchronization configuration in the (pre-)configuration of the dedicated resource pools for positioning.
For reporting configuration, it seems that it should not be a resource pool level configuration, since different UEs in the dedicated resource pool for positioning maybe have different reporting configuration.
To sum up, the following information should be (pre-)configurated for a dedicated resource pool for positioning:
· Time-domain bitmap for available slots
· Start PRB position and the number of contiguous PRBs
· Sub-channel size and sub-channel count
· SL-PRS configuration
· Resource allocation Scheme 2 related configuration
· Power control configuration

Proposal 1: For a dedicated resource pool for positioning, the following information should be (pre-) configured:
· Time-domain bitmap for available slots
· Start PRB position and the number of contiguous PRBs
· Sub-channel size and sub-channel count
· SL-PRS configuration
· Resource allocation Scheme 2 related configuration
· Power control configuration.

Regarding the FFS on whether to add additional values for the subchannel (pre-)configuration for the PSCCH configuration in a dedicated resource pool, the candidate PRB numbers of subchannel size and the number of subchannels in the legacy R16 V2X are defined as follows in TS 38.331[2]:
	sl-SubchannelSize-r16              ENUMERATED {n10, n12, n15, n20, n25, n50, n75, n100}                  OPTIONAL,   -- Need M
sl-StartRB-Subchannel-r16          INTEGER (0..265)                                                      OPTIONAL,   -- Need M
sl-NumSubchannel-r16               INTEGER (1..27)                                                          OPTIONAL,   -- Need M



In our view , the legacy candidate PRB numbers of subchannel size and the number of subchannels is enough for the PSCCH configuration in a dedicated resource pool, there is no need to add additional values for the subchannel (pre-)configuration on the size of a subchannel in PRBs and the number of subchannels.

Proposal 2: For the PSCCH configuration in a dedicated resource pool, there is no need to add additional values for the subchannel (pre-)configuration on the size of a subchannel in PRBs and the number of subchannels.

Resource allocation Scheme 2 for SL-PRS
Dedicated resource pool
The following agreements were achieved in RAN1#114 related to dedicated resource pool for SL-PRS [1]:
	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 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 & stepsize, 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
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
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
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

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.




For the resource selection window in a dedicated resource pool, the higher layer should provide a new remaining delay budget for SL-PRS, which can be used to decide the resource selection window size. However, SL-PRS is very different from legacy packet, how to define the remaining delay budget of SL-PRS should depend on RAN2. The associated working assumption should be confirmed.
Proposal 3: Confirm the following 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.

For the procedure of resource allocation in a dedicated resource pool, the mainly remaining issue is about how to capture the step 5 in the TS 38.214. In the last meeting, some company suggest to use the legacy step 5 of PSSCH resource allocation, but there is no SCI format 1-A in a dedicated resource pool. This kind of description is inaccurate and ambiguous. The step 5 should be captured based on the characteristic of a dedicated resource pool. 

Proposal 4: Modify the description of current specification regarding the step 5 of resource allocation in a dedicated resource pool and adopt TP #1.

· TP #1
	Reason for change:
	Corrections on resource allocation for SL-PRS

	
	

	Summary of change:
	In clause 8.2.4.2, add the step 5 in the resource allocation procedure for a dedicated resource pool.

	
	

	Consequences if not approved:
	The resource allocation procedure for SL-PRS is incomplete.



----------------------------------------- Start of text proposal to TS 38.214 v18.0.0-------------------------------------------
[bookmark: _Toc29673242][bookmark: _Toc29673383][bookmark: _Toc29674376][bookmark: _Toc36645606][bookmark: _Toc45810655][bookmark: _Toc137117198]8.2.4.2	UE procedure for determining the subset of resources to be reported to higher layers in SL PRS resource selection in a dedicated resource pool in sidelink resource allocation mode 2
<<< UNCHANGED PARTS OMITTED >>>
The UE shall perform this procedure according to clause 8.1.4, with the following modifications:
· Partial sensing is not applicable in a dedicated SL PRS resource pool;
· A candidate single-slot resource for transmission  is defined as the SL PRS resource with index  within the Set of SL-PRS resource ID(s) provided by the higher layer and in slot 
· “SCI format 1-A” is replaced by “SCI format 1-B”,
· [bookmark: _GoBack]In step 5, the second condition should be modified as follows:
· for any periodicity value allowed by the higher layer parameter sl-ResourceReservePeriodList and a set of hypothetical SCI format 1-B(s) received in slot  with 'Resource reservation period' field set to that periodicity value and indicating all SL-PRS resource(s) associated with the Set of SL-PRS resource ID(s) in this slot, condition c in step 6 would be met.
· In condition b of step 6, the RSRP measurement is the PSCCH-RSRP over the DM-RS resource elements of the PSSCH;
· In condition c of step 6 “determines according to clause 8.1.5 the set of resource blocks and slots” is replaced by “determines according to clause 8.2.4.X the set of slots and SL PRS resources”;
----------------------------------------- End of text proposal to TS 38.214 v18.0.0-------------------------------------------
Shared resource pool
The following agreements were achieved in RAN1#114 related to the scheme 2 sensing-based resource allocation for SL-PRS in a shared resource pool [1]:
	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 

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

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
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

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.




For the determination of a transmission of a TB in a shared resource pool, the number of SL-PRS symbols should be considered when the UE determines the number of REs (NRE) within the slot. The number of SL-PRS is indicated by the received SCI fomart 2-D. If SCI formart 2-D isn’t present, the number of SL-PRS is equal to 0. 
Proposal 5: Confirm the following 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.

For the content of SCI fomart 2-D, the associated working assumption can be confirmed.
Proposal 6: Confirm the following 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

In order to capture our above proposals in this section, the following TP#2 and TP #3 for section 8.1.3.2 of TS 38.214[3] is proposed.
Proposal 7: Modify the description of current specification associated with SCI format 2-D in a shared resource pool and adopt TP #2.

· TP #2
	Reason for change:
	Corrections on description associated with SCI format 2-D in a shared resoruce pool

	
	

	Summary of change:
	In clause 8.1.3/8.2.1/8.3/8.5.1.2/8.5.2.2/8.5.2.3 of TS 38.214, SCI format 2-D is captured.

	
	

	Consequences if not approved:
	The description associated with SCI format 2-D is missing.



----------------------------------------- Start of text proposal to TS 38.214 v18.0.0-------------------------------------------
[bookmark: _Hlk26182315][bookmark: _Toc29673239][bookmark: _Toc29673380][bookmark: _Toc29674373][bookmark: _Toc36645603][bookmark: _Toc45810652][bookmark: _Toc146641126]8.1.3	Modulation order, target code rate, redundancy version and transport block size determination
The redundancy version is given by the "Redundancy version" field in SCI format 2-A, 2-B, or 2-C or 2-D.

<<< UNCHANGED PARTS OMITTED >>>

[bookmark: _Toc29673245][bookmark: _Toc29673386][bookmark: _Toc29674379][bookmark: _Toc36645610][bookmark: _Toc45810660][bookmark: _Toc146641138]8.2.1	CSI-RS transmission procedure
A UE transmits sidelink CSI-RS within a unicast PSSCH transmission if the following conditions hold:
-	CSI reporting is enabled by higher layer parameter sl-CSI-Acquisition; and
-	the 'CSI request' field in the corresponding SCI format 2-A, or 2-C or 2-D is set to 1.
<<< UNCHANGED PARTS OMITTED >>>

[bookmark: _Toc29673248][bookmark: _Toc29673389][bookmark: _Toc29674382][bookmark: _Toc36645613][bookmark: _Toc45810663][bookmark: _Toc146641148]8.3	UE procedure for receiving the physical sidelink shared channel
For sidelink resource allocation mode 1, a UE upon detection of SCI format 1-A on PSCCH can decode PSSCH according to the detected SCI formats 2-A, 2-B, and 2-C and 2-D, and associated PSSCH resource configuration configured by higher layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate.
For sidelink resource allocation mode 2, a UE upon detection of SCI format 1-A on PSCCH can decode PSSCH according to the detected SCI formats 2-A, 2-B, and 2-C and 2-D, and associated PSSCH resource configuration configured by higher layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate.
A UE is required to decode neither the corresponding SCI formats 2-A, 2-B, and 2-C and 2-D nor the PSSCH associated with an SCI format 1-A if the SCI format 1-A indicates an MCS table that the UE does not support.

<<< UNCHANGED PARTS OMITTED >>>

[bookmark: _Toc29673256][bookmark: _Toc29673397][bookmark: _Toc29674390][bookmark: _Toc36645621][bookmark: _Toc45810671][bookmark: _Toc146641157]8.5.1.2	Triggering of sidelink CSI reports
The CSI-triggering UE is not allowed to trigger another aperiodic CSI report for the same UE before the last slot of the expected reception or completion of the ongoing aperiodic CSI report associated with the SCI format 2-A ,or 2-C or 2-D with the 'CSI request' field set to 1, where the last slot of the expected reception of the ongoing aperiodic CSI report is given by [10, TS38.321].
An aperiodic CSI report is triggered by an SCI format 2-A, or 2-C or 2-D with the 'CSI request' field set to 1. 

<<< UNCHANGED PARTS OMITTED >>>

[bookmark: _Toc29673260][bookmark: _Toc29673401][bookmark: _Toc29674394][bookmark: _Toc36645625][bookmark: _Toc45810675][bookmark: _Toc146641161]8.5.2.2	Reference signal (CSI-RS)
The UE can be configured with one CSI-RS pattern as indicated by the higher layer parameters sl-CSI-RS-FreqAllocation, sl-CSI-RS-FirstSymbol in SL-CSI-RS-Config.
Parameters for which the UE shall assume non-zero transmission power for CSI-RS are configured according to clause 8.2.1. 
A UE is not expected to be configured such that a CSI-RS and the corresponding PSCCH can be mapped to the same resource element. A UE is not expected to receive sidelink CSI-RS and PSSCH DM-RS, nor CSI-RS and 2nd-stage SCI, on the same symbol.
Sidelink CSI-RS shall be transmitted according to [4, TS 38.211] in the resource blocks used for the PSSCH associated with the SCI format 2-A, or 2-C or 2-D triggering a report.
<<< UNCHANGED PARTS OMITTED >>>

[bookmark: _Toc29673261][bookmark: _Toc29673402][bookmark: _Toc29674395][bookmark: _Toc36645626][bookmark: _Toc45810676][bookmark: _Toc146641162]8.5.2.3	CSI reference resource definition
<<< UNCHANGED PARTS OMITTED >>>
If configured to report CQI index and RI index, in the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index and RI index:
-	The reference resource uses the CP length and subcarrier spacing configured for the SL BWP.
-	Redundancy Version 0.
-	PSCCH occupies 2 OFDM symbols.
-	The number of PSSCH and DM-RS symbols is equal to sl-LengthSymbols‒2.
-	Assume no REs allocated for sidelink CSI-RS.
-	Assume no REs allocated SCI format 2-A, SCI format 2-B, or SCI format 2-C or SCI format 2-D.
<<< UNCHANGED PARTS OMITTED >>>
----------------------------------------- End of text proposal to TS 38.214 v18.0.0-------------------------------------------

Proposal 8: Modify the description of current specification regarding the transport block size determination in a shared resource pool and adopt TP #3.

· TP #3
	Reason for change:
	Corrections on TBS in a shared resoruce pool

	
	

	Summary of change:
	In clause 8.1.3.2 of TS 38.214, complement the value of  under different conditions.

	
	

	Consequences if not approved:
	The TBS procedure in a shared resoruce pool is incomplete.



----------------------------------------- Start of text proposal to TS 38.214 v18.0.0-------------------------------------------
[bookmark: _Toc29673241][bookmark: _Toc29673382][bookmark: _Toc29674375][bookmark: _Toc36645605][bookmark: _Toc45810654][bookmark: _Toc130409861]8.1.3.2	Transport block size determination
<<< UNCHANGED PARTS OMITTED >>>
The UE shall first determine the number of REs (NRE) within the slot.
-	A UE first determines the number of REs allocated for PSSCH within a PRB () by , where  
-	 is the number of subcarriers in a physical resource block, 
-	 = sl-LengthSymbols -2, where sl-LengthSymbols is the number of sidelink symbols within the slot provided by higher layers, 
-	 = 3 if 'PSFCH overhead indication' field of SCI format 1-A indicates "1", and  = 0 otherwise, if higher layer parameter sl-PSFCH-Period is 2 or 4. If higher layer parameter sl-PSFCH-Period is 0, . If higher layer parameter sl-PSFCH-Period is 1, .
-	 is the number of OFDM symbols used for SL PRS in the slot if the 2nd-stage SCI is SCI format 2-D, and  = 0 otherwise，
-	 is the overhead given by higher layer parameter sl-X-Overhead, 
-	 is given by Table 8.1.3.2-1 according to higher layer parameter sl-PSSCH-DMRS-TimePatternList.
<<< UNCHANGED PARTS OMITTED >>>
----------------------------------------- End of text proposal to TS 38.214 v18.0.0-------------------------------------------

For the rate matching of 2-stage SCI, the number of SL-PRS symbols is determined by the higher layer parameter. The possible values should be associated with the number of PSSCH symbols and DMRS pattern. In order o determine the number of coded modulation symbols generated for 2nd-stage SCI transmission correctly, the safest method is to assume that SL-PRS always occupies the maximum number of symbols, which is decided by both the number of symbols used for sidelink in a slot and the minimum number of PSSCH DMRS symbols can be used in the resource pool as following Table 1:
[bookmark: _Ref146288881]Table 1: The possible values of SL-PRS symbol number in the rate matching
	sl-LengthSymbols
	 in rate matching

	
	PSCCH duration 2 symbols
	PSCCH duration 3 symbols

	
	Minimum number of PSSCH DM-RS symbols in the resource pool
	Minimum number of PSSCH DM-RS symbols in the resource pool

	
	2
	3
	4
	2
	3
	4

	6
	3
	
	
	3
	
	

	7
	3
	
	
	3
	
	

	8
	3
	
	
	3
	
	

	9
	4
	2
	
	3
	2
	

	10
	4
	2
	
	3
	2
	

	11
	6
	3
	2
	5
	3
	2

	12
	6
	3
	2
	5
	3
	2

	13
	6
	4
	2
	5
	4
	2



Proposal 9: The possible values of SL-PRS symbol number are (pre-)configured based on both sl-LengthSymbols and sl-PSSCH-DMRS-TimePatternList as following table:
	sl-LengthSymbols
	 in rate matching

	
	PSCCH duration 2 symbols
	PSCCH duration 3 symbols

	
	Minimum number of PSSCH DM-RS symbols in the resource pool
	Minimum number of PSSCH DM-RS symbols in the resource pool

	
	2
	3
	4
	2
	3
	4

	6
	3
	
	
	3
	
	

	7
	3
	
	
	3
	
	

	8
	3
	
	
	3
	
	

	9
	4
	2
	
	3
	2
	

	10
	4
	2
	
	3
	2
	

	11
	6
	3
	2
	5
	3
	2

	12
	6
	3
	2
	5
	3
	2

	13
	6
	4
	2
	5
	4
	2



In order to capture our above proposals in this section, the following TP #4 for section 8.4.4 of TS 38.212[4] is proposed.
Proposal 10: Modify the description of current specification regarding the Rate Matching in a shared resource pool and adopt TP #4.

· TP #4
	Reason for change:
	Corrections on rate matching procedure in a shared resoruce pool

	
	

	Summary of change:
	In clause 8.4.4 of TS 38.212, complement the value of  under different conditions.

	
	

	Consequences if not approved:
	The rate matching procedure in a shared resoruce pool is incomplete.



----------------------------------------- Start of text proposal to TS 38.212 v18.0.0-------------------------------------------
[bookmark: _Toc29326643][bookmark: _Toc29327793][bookmark: _Toc36045983][bookmark: _Toc36046243][bookmark: _Toc36046389][bookmark: _Toc45209307][bookmark: _Toc51852481][bookmark: _Toc129874570]8.4.4	Rate Matching
For 2nd-stage SCI transmission on PSSCH with SL-SCH, the number of coded modulation symbols generated for 2nd-stage SCI transmission prior to duplication for the 2nd layer if present, denoted as , is determined as follows:

where
-	 is the number of the 2nd-stage SCI bits 
-	 is the number of CRC bits for the 2nd-stage SCI, which is 24 bits. 
-	 is indicated in the corresponding 1st-stage SCI. 
-	 is the scheduled bandwidth of PSSCH transmission, expressed as a number of subcarriers. 
-	 is the number of subcarriers in OFDM symbol  that carry PSCCH and PSCCH DMRS associated with the PSSCH transmission.
-	 is the number of resource elements that can be used for transmission of the 2nd-stage SCI in OFDM symbol , for  and for , in PSSCH transmission, where  = sl-lengthSymbols - 2, where sl-lengthSymbols is the number of sidelink symbols within the slot provided by higher layers as defined in [6, TS 38.214].  is given by Table 8.4.4 -1 according to higher layer parameter sl-LengthSymbols and sl-PSSCH-DMRS-TimePatternList if the 2nd-stage SCI is SCI format 2-D, and  = 0 otherwise. If higher layer parameter sl-PSFCH-Period = 2 or 4,   = 3 if "PSFCH overhead indication" field of SCI format 1-A indicates "1", and  = 0 otherwise. If higher layer parameter sl-PSFCH-Period = 0, . If higher layer parameter sl-PSFCH-Period is 1, .
Table 8.4.4 -1: The possible values of  in the rate matching
	sl-LengthSymbols
	 in rate matching

	
	PSCCH duration 2 symbols
	PSCCH duration 3 symbols

	
	Minimum number of PSSCH DM-RS symbols in the resource pool
	Minimum number of PSSCH DM-RS symbols in the resource pool

	
	2
	3
	4
	2
	3
	4

	6
	3
	
	
	3
	
	

	7
	3
	
	
	3
	
	

	8
	3
	
	
	3
	
	

	9
	4
	2
	
	3
	2
	

	10
	4
	2
	
	3
	2
	

	11
	6
	3
	2
	5
	3
	2

	12
	6
	3
	2
	5
	3
	2

	13
	6
	4
	2
	5
	4
	2



<<< UNCHANGED PARTS OMITTED >>>
----------------------------------------- End of text proposal to TS 38.212 v18.0.0-------------------------------------------

Triggering of SL-PRS
The following working assumption was achieved in RAN1#114 related to triggering of SL-PRS [1]:
	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




In RAN1#113 meeting, SCI has been supported to trigger SL-PRS transmission. When UE-B recives the lower layer triggering signaling from UE-A, it is up to UE-B’s own higher layers to transmit SL-PRS considering security. As stated in the above WA, it is natural to include a SL-PRS request field in either SCI-1B or SCI-2D. However, the bitwidth of such field depends on the positioning scenarios. For SL-RTT, when single-sided RTT is required, a round-trip SL-PRS transmission is required. In this way, UE-A would transmit SCI and its associated SL-PRS to UE-B. Such SCI is also used to trigger UE-B’s SL-PRS transmission. But when double-sided RTT is required, UE-B could be triggered to transmit SL-PRS twice. If only 1 bit is used for the SL-PRS request field, it is difficult for UE-B to discriminate the number of SL-PRS transmissions required by UE-A. Therefore, in our opinion, 2 bits should be used for the SL-PRS request field, which could explicitly indicate the required number of SL-PRS transmissions. Correspondingly, we have the following TP #4 in Clause 8.4.1.4 of TS 38.212[4] and also TP #5 in Clause 8.4.4 of TS 38.214[3]:
Proposal 11: For SL-PRS resource allocation scheme 2, 2 bits should be used for the SL-PRS request field in either SCI-1B or SCI-2D, which explicitly indicate the required number of SL-PRS transmissions.
Proposal 12: Modify the description of current specification regarding the bitwidth of SL-PRS request field in SCI for Scheme 2 and adopt TP #5 and TP #6.
· TP #5
	Reason for change:
	Modify the bitwidth of SL-PRS request field in SCI format 2-D

	
	

	Summary of change:
	In clause 8.4.1.4, modify the bitwidth of SL-PRS request field in SCI format 2-D from 1bit to 2bits.

	
	

	Consequences if not approved:
	UE would not discriminate the number of SL-PRS transmission required by another UE.



----------------------------------------- Start of text proposal to TS 38.212 v18.0.0-------------------------------------------

<<< UNCHANGED PARTS OMITTED >>>
SCI format 2-D is used for the decoding of PSSCH and the scheduling of SL PRS for a shared resource pool.
The following information is transmitted by means of the SCI format 2-D:
-	SL PRS resource ID –bits, where the value  is the total number of SL PRS resource IDs within a slot in a shared resource pool for SL PRS transmission and provided by the higher layer parameter XYZ.
-	SL PRS request – 12 bits as defined in clause x.x of [6, TS 38.214] when the higher layer parameter XYZ is provided; 0 bit otherwise.
-	Embedded SCI format – 2 bits. This field indicates the embedded SCI format as defined in Table 8.4.1.4-1.
-	Embedded SCI format payload – number of bits determined according to Table 8.4.1.4-1. This field is set to the associated payload of the embedded SCI format indicated by the ‘Embedded SCI format’ field as defined in Table 8.4.1.4-1.

<<< UNCHANGED PARTS OMITTED >>>
----------------------------------------- End of Text proposal to TS 38.212 v18.0.0------------------------------------------

· TP #6
	Reason for change:
	Support 2bits bitwidth for SL-PRS request field in SCI

	
	

	Summary of change:
	In clause 8.4.4, add a new value of 2 to support the 2bits SL PRS request field.

	
	

	Consequences if not approved:
	UE would not discriminate the number of SL-PRS transmission required by another UE.



----------------------------------------- Start of text proposal to TS 38.214 v18.0.0-------------------------------------------
8.4.4	SL PRS reception procedure
<<< UNCHANGED PARTS OMITTED >>>
[ If the '[SL PRS request]' field in the SCI associated with the received SL PRS is set to 1 or 2 then the UE shall report this request for SL PRS transmission to higher layers.]
<<< UNCHANGED PARTS OMITTED >>>
----------------------------------------- End of Text proposal to TS 38.214 v18.0.0------------------------------------------

Congestion control for SL-PRS for a dedicated resource pool
Sidelink Channel Busy Ratio (SL CBR) and Sidelink Channel Occupancy Ratio (SL CR) are the main metrics for the congestion control mechanisms for PSSCH in Rel-16 V2X and Rel-17 sidelink enhancements. CBR measures the proportion of channel occupancy in a resource pool within a historical time window as a characterization parameter of the current resource pool congestion. CR refers to the proportion of resources occupied by UE transmitting or expected transmitting in a time window including the past and future. 
According to TS 38.215[5], the definition of SL CBR, SL CR and SL RSSI for SL communication as follows:
	SL Channel Busy Ratio (SL CBR) measured in slot n is defined as the portion of sub-channels 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], wherein a is equal to 100 or 100·2µ slots, according to higher layer parameter sl-TimeWindowSizeCBR. When UE is configured to perform partial sensing by higher layers (including when SL DRX is configured), SL RSSI is measured in slots where the UE performs partial sensing and where the UE performs PSCCH/PSSCH reception within the CBR measurement window. The calculation of SL CBR is limited within the slots for which the SL RSSI is measured. If the number of SL RSSI measurement slots within the CBR measurement window is below a (pre-)configured threshold, a (pre-)configured SL CBR value is used.



	Sidelink Channel Occupancy Ratio (SL CR) evaluated at slot n is defined as the total number of sub-channels used for its transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured sub-channels in the transmission pool over [n-a, n+b].



	Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH, starting from the 2nd OFDM symbol.

For frequency range 1, the reference point for the SL RSSI shall be the antenna connector of the UE. For frequency range 2, SL RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SL RSSI value shall not be lower than the corresponding SL RSSI of any of the individual receiver branches.



The following agreements were achieved in RAN1#114 related to the definition of SL PRS CR and CBR for a dedicated resource pool [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



According to TS 38.215[5], the definition of SL PRS-RSSI as follows:
	Definition
	Sidelink PRS Received Signal Strength Indicator (SL PRS-RSSI) is defined as the linear average of the total received power (in [W]) observed in OFDM symbols of SL-PRS and PSCCH of slots configured for PSCCH and SL-PRS.

For frequency range 1, the reference point for the SL PRS-RSSI shall be the antenna connector of the UE. For frequency range 2, SL PRS-RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SL PRS-RSSI value shall not be lower than the corresponding SL PRS-RSSI of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED,
RRC_IDLE



Since only the case where SL PRS bandwidth is the same as resource pool bandwidth is supported for a dedicated resource pool in Rel-18, based on the agreed definition of SL PRS-RSSI, the definition of SL PRS-CBR for a dedicated resource pool should be:
SL PRS-CBR for a dedicated resource pool measured in slot n is defined as the portion of SL PRS resources in the dedicated resource pool used for SL PRS transmission, whose SL PRS-RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100·2^µ slots, according to the new higher layer parameter sl-TimeWindowSizeCBR-positioning.
The partial sensing related descriptions can be removed from the definition of SL PRS-CBR in a dedicated resource pool, since it had been agreed that Rel-17 partial sensing will not be introduced for SL positioning in RAN1#112bis-e. 
Proposal 13: SL PRS-CBR for a dedicated resource pool measured in slot n is defined as the portion of SL PRS resources used for its transmission in the dedicated resource pool, whose SL PRS-RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100•2^µ slots, according to the new higher layer parameter sl-TimeWindowSizeCBR-positioning.
The definition of SL PRS-CR for a dedicated resource pool should be:
SL PRS-CR for a dedicated resource pool evaluated at slot n is defined as the total number of SL PRS resources 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 resources in the dedicated resource pool over [n-a, n+b].
Proposal 14: SL PRS-CR for a dedicated resource pool evaluated at slot n is defined as the total number of SL PRS resources 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 resources in the dedicated resource pool over [n-a, n+b].

In order to capture our above proposals in this section, the following TP #7 for section 5.1 of TS 38.215[5] is proposed.
Proposal 15: Modify the description of current specification regarding the definitions of SL PRS-CBR and SL PRS-CR for a dedicated resource pool and adopt TP #7
· TP #7
	Reason for change:
	Corrections on congestion control for SL-PRS

	
	

	Summary of change:
	In clause 5.1, add the definitions of SL PRS-CBR and SL PRS-CR for a dedicated resource pool.

	
	

	Consequences if not approved:
	Congestion control is not supported for SL-PRS .



----------------------------------------- Start of text proposal to TS 38.215 v18.0.0-------------------------------------------
[bookmark: _Toc11163809][bookmark: _Toc26473663][bookmark: _Toc29045101][bookmark: _Toc29901442][bookmark: _Toc29901489][bookmark: _Toc35596370][bookmark: _Toc44881106][bookmark: _Toc51776276][bookmark: _Toc98515705][bookmark: _Toc524695286][bookmark: _Toc29045127][bookmark: _Toc29901468][bookmark: _Toc29901515][bookmark: _Toc35596396][bookmark: _Toc44881132][bookmark: _Toc51776302][bookmark: _Toc98515731]5.1	UE measurement capabilities
<<< UNCHANGED PARTS OMITTED >>>
5.1.45	Sidelink PRS channel occupancy ratio (SL PRS-CR)

	Definition
	Sidelink PRS Channel Occupancy Ratio (SL PRS-CR) for a dedicated resource pool evaluated at slot n is defined as the total number of SL PRS resources 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 resources in the dedicated resource pool over [n-a, n+b].

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



NOTE 1:	a is a positive integer and b is 0 or a positive integer; a and b are determined by UE implementation with a+b+1 = 1000 or 1000·2µ slots, according to higher layer parameter sl-TimeWindowSizeCR-positioning, b < (a+b+1)/2, and n+b shall not exceed the last transmission opportunity of the grant for the current transmission.
NOTE 2:	SL PRS-CR is evaluated for each (re)transmission.
NOTE 3:	In evaluating SL PRS-CR, the UE shall assume the transmission parameter used at slot n is reused according to the existing grant(s) in slot [n+1, n+b] without packet dropping.
NOTE 4:	The slot index is based on physical slot index.
NOTE 5:	SL PRS-CR can be computed per priority level
NOTE 6:	A resource is considered granted if it is a member of a selected sidelink grant as defined in TS 38.321 [7].

[bookmark: _Toc524695285][bookmark: _Toc29045128][bookmark: _Toc29901469][bookmark: _Toc29901516][bookmark: _Toc35596397][bookmark: _Toc44881133][bookmark: _Toc51776303][bookmark: _Toc98515732]5.1.46	Sidelink PRS channel busy ratio (SL PRS-CBR)

	Definition
	Sidelink PRS Channel Busy Ratio (SL PRS-CBR) for a dedicated resource pool measured in slot n is defined as the portion of SL PRS resources used for its transmission in the dedicated resource pool, whose SL PRS-RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100·2µ slots, according to the new higher layer parameter sl-TimeWindowSizeCBR-positioning.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



NOTE 1:	The slot index is based on physical slot index.
<<< UNCHANGED PARTS OMITTED >>>
----------------------------------------- End of Text proposal to TS 38.215 v18.0.0------------------------------------------

The following agreement was achieved in RAN1#114 related to parameters for SL PRS configuration for a dedicated resource pool which can be restricted by congestion control mechanism [1]:
	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. 



Regarding the issue of whether the four SL PRS transmission parameters in the above agreement could be restricted by the congestion control mechanism, in order to better solve the issue of potential SL PRS resource congestion in a dedicated resource pool, we prefer that 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 and maximum number of OFDM symbols of a SL PRS resource in a slot should be the parameters of SL-PRS transmission which could be restricted by SL PRS-CBR and priority.
Proposal 16: For a dedicated resource pool, the following four SL PRS transmission parameters can be restricted by SL PRS-CBR and priority:
· 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

The following agreement was achieved in RAN1#114 related to reporting of CBR measurement for SL PRS for a dedicated resource pool [1]:
	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



In our view, for a dedicated resource pool, with regards to the congestion control for SL PRS, CBR measurement for SL PRS can be reported to LMF(only for in-coverage scenario) or another UE, in order to LMF or another UE can be involved into the restriction of parameters for SL PRS configuration per resource pool by CBR and priority, e.g., LMF can recommend the range of maximum number of SL PRS transmissions to the anchor UE which tends to transmit SL-PRS resources.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 17: For a dedicated resource pool, with regards to the congestion control for SL PRS, CBR measurement for SL PRS can be reported to LMF(only for in-coverage scenario) or another UE, in order to LMF or another UE can be involved into the restriction of parameters for SL PRS configuration per resource pool by CBR and priority.


[bookmark: _Ref47295954][bookmark: _Ref60564645]Conclusions
In this contribution, we discuss resource allocation for SL positioning reference signal, and give the following observation and proposals:
Proposal 1: For a dedicated resource pool for positioning, the following information should be (pre-) configured:
· Time-domain bitmap for available slots
· Start PRB position and the number of contiguous PRBs
· Sub-channel size and sub-channel count
· SL-PRS configuration
· Resource allocation Scheme 2 related configuration
· Power control configuration.
Proposal 2: For the PSCCH configuration in a dedicated resource pool, there is no need to add additional values for the subchannel (pre-)configuration on the size of a subchannel in PRBs and the number of subchannels.
Proposal 3: Confirm the following 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.
Proposal 4: Modify the description of current specification regarding the step 5 of resource allocation in a dedicated resource pool and adopt TP #1.
Proposal 5: Confirm the following 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.
Proposal 6: Confirm the 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
Proposal 7: Modify the description of current specification associated with SCI format 2-D in a shared resource pool and adopt TP #2.
Proposal 8: Modify the description of current specification regarding the transport block size determination in a shared resource pool and adopt TP #3.
Proposal 9: The possible values of SL-PRS symbol number are (pre-)configured based on both sl-LengthSymbols and sl-PSSCH-DMRS-TimePatternList as following table:
	sl-LengthSymbols
	 in rate matching

	
	PSCCH duration 2 symbols
	PSCCH duration 3 symbols

	
	Minimum number of PSSCH DM-RS symbols in the resource pool
	Minimum number of PSSCH DM-RS symbols in the resource pool

	
	2
	3
	4
	2
	3
	4

	6
	3
	
	
	3
	
	

	7
	3
	
	
	3
	
	

	8
	3
	
	
	3
	
	

	9
	4
	2
	
	3
	2
	

	10
	4
	2
	
	3
	2
	

	11
	6
	3
	2
	5
	3
	2

	12
	6
	3
	2
	5
	3
	2

	13
	6
	4
	2
	5
	4
	2


Proposal 10: Modify the description of current specification regarding the Rate Matching in a shared resource pool and adopt TP #4.
Proposal 11: For SL-PRS resource allocation scheme 2, 2 bits should be used for the SL-PRS request field in either SCI-1B or SCI-2D, which explicitly indicate the required number of SL-PRS transmissions.
Proposal 12: Modify the description of current specification regarding the bitwidth of SL-PRS request field in SCI for Scheme 2 and adopt TP #5 and TP #6.
Proposal 13: SL PRS-CBR for a dedicated resource pool measured in slot n is defined as the portion of SL PRS resources used for its transmission in the dedicated resource pool, whose SL PRS-RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100•2^µ slots, according to the new higher layer parameter sl-TimeWindowSizeCBR-positioning.
Proposal 14: SL PRS-CR for a dedicated resource pool evaluated at slot n is defined as the total number of SL PRS resources 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 resources in the dedicated resource pool over [n-a, n+b].
Proposal 15: Modify the description of current specification regarding the definitions of SL PRS-CBR and SL PRS-CR for a dedicated resource pool and adopt TP #7
Proposal 16: For a dedicated resource pool, the following four SL PRS transmission parameters can be restricted by SL PRS-CBR and priority:
· 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
Proposal 17: For a dedicated resource pool, with regards to the congestion control for SL PRS, CBR measurement for SL PRS can be reported to LMF(only for in-coverage scenario) or another UE, in order to LMF or another UE can be involved into the restriction of parameters for SL PRS configuration per resource pool by CBR and priority.
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