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Introduction
In RAN1#114bis, we discussed the maintenance to support SL-PRS resource allocation.
In this paper, we further provide our views on the maintenance of resource allocations for SL positioning.
Resource allocation in mode 1
In RAN1#114bis [1], the following agreements were made related to the resource allocation in mode 1 (previously referred to as scheme 1). In this section, we further provide our opinions on design the resource allocation in mode 1.
	Agreement
In scheme 1, with regards to distinguishing between DCI format 3_0 and 3_2:
· New RNTIs, i.e., SL-PRS-RNTI & SL-PRS-CS-RNTI, are introduced.
· Support DCI size alignment between DCI format 3_0, 3_1 and 3_2.

Agreement
For activation and deactivation of configured grant type 2 for SL PRS for DCI 3-2, use a dedicated field of size 1 bit.

Conclusion
In scheme 1, with regards to an explicit indication of SL-PRS specific information in DCI format 3_0:  
· Indication of SL-PRS specific information is not explicitly included in DCI



SL-PRS specific information for Configured Grant in Shared Resource Pool
For dynamic grant in the shared resource pool, RAN1 concluded for DCI 3_0 that no explicit indication of SL-PRS specific information is present. It is not clear whether any RRC parameter of SL-PRS specific information should be used for CG configuration.
In our opinion, CG configuration requires a higher layer parameter to indicate this CG configuration could be used for SL PRS transmission in the shared resource pool. In this way, the UE receiving the CG configuration would be aware which resource could be used for SL PRS transmission and which could not.
Proposal 1: Support to introduce an indicator as part of CG configuration for the shared resource pool.
The indicator indicates that this CG configuration could be potentially used for SL PRS transmission, which is applicable to both CG type 1 and CG type2. 

Reporting ACK/NACK for SL-PRS
In mode 1, the gNB controls resource allocation on sidelink. For legacy SL communication, a UE would transmit the HARQ-ACK information on uplink based on the PSFCH reception from another UE. The HARQ-ACK information informs the gNB whether the data carried by the allocated resource was successfully transmitted or not. 
For SL PRS transmission in dedicated resource pool, the gNB controls the resource allocation as well. In our opinion, ACK/NACK information should be feedback to the gNB as well so that the gNB could be aware whether the allocated resource has been effectively used or not, which follows the generic principle of UE sending acknowledgement to the gNB for the DCI received in USS (except SL CG release).
Proposal 2: Support to report ACK/NACK to gNB in resource allocation mode1 to reflect the SL-PRS transmission in dedicated resource pool.

Conditions for constructing ACK/NACK  information
Since the ACK/NACK information corresponds to whether the SL-PRS is transmitted on the scheduled resources, UE could decide it based on the actual transmission behavior. The UE can construct the ACK/NACK information based on of the following conditions:
Generate ACK if the UE does transmit a SL PRS in at least one of the resources provided by a DCI format 3_2.
Generate NACK if the UE does not transmit a SL PRS in any of the resources provided by a DCI format 3_2.

Proposal 3: For reporting ACK/NACK on uplink in mode 1 for DCI 3_2, the UE
generate ACK if the UE transmits a SL PRS in at least one of the resources scheduled by a DCI format 3_2;
generate NACK if the UE does not transmit a SL PRS in any of the resources scheduled by a DCI format 3_2.

Resource allocation in mode 2
Number of retransmissions for congestion control
In RAN1#114[1], we agreed the following congestion control framework for shared RP.
	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.



For dedicated RP, given that there is no HARQ process ID or NDI for SL-PRS, it is not clear how a SL-PRS re-transmission is counted.
A simple way of identifying retransmission is whether it uses a reserved resource by a previous (re)transmission within a reservation period, while the transmission based on a periodic reservation is always treated as the first transmission.
Proposal 4: For the dedicated resource pool under congestion control, a retransmission is counted if it uses the non-periodic reserved resource by a previous (re)transmission of SL-PRS.
Proposal 5: Endorse the following TP to clause 8.2.4.3 of TS 38.214.
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
< Unchanged parts are omitted >
[bookmark: _Toc146791887]8.2.4.3	Sidelink congestion control in a dedicated SL PRS resource pool in sidelink resource allocation mode 2
When transmitting SL-PRS in a dedicated SL PRS resource pool the UE shall perform sidelink congestion control as specified in clause 8.1.6, with the following modification(s):
-	"PSSCH" is replaced by "SL PRS"
-	[potential parameter name changes]
-	[potential changes to processing times]
For the purpose of the congestion control, the number of (re)transmissions for a target Destination ID on a dedicated SL PRS resource pool is incremented by 1 if a retransmission uses the resource reserved by SCI format 1-B in a previous slot.
< Unchanged parts are omitted >
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------

SL-PRS vs. UL prioritization
If a UE would simultaneously transmit on the UL and on the SL in a carrier or in two respective carriers but UE is not capable of simultaneous transmissions on the UL and on the SL in the carrier or in the two respective carriers, or the total UE transmission power over the time period would exceed , the UE transmits only on the link with the higher priority, or reduce the power before the transmission of the link with lower priority. 
Likewise, for the SL with SL-PRS transmission in the dedicated resource pool, the prioritization between the SL and UL needs to be specified.  RAN2 reached a relevant agreement as follows from the RAN2 LS-in [3]:
	Collision handling between SL/UU for SL-PRS is based on the L1 priority.
SL-PRS is prioritized over PUSCH/PUCCH when 
	The value of the priority of PUSCH/PUCCH is higher than a threshold, as in legacy
	The value of the priority of SL-PRS is lower than a threshold



However, with what RAN1 specified for legacy SL, it should be the case of the threshold configured for comparing SL transmission or reception instead of comparing PUSCH/PUCCH, in details as excerpted from TS38.213 as follows: 
	-	if the UL transmission is for a PUSCH or for a PUCCH with priority index 1, 
-	if sl-PriorityThreshold-UL-URLLC is provided
-	the SL transmission or reception has higher priority than the UL transmission if the priority value of the SL transmission or reception is smaller than sl-PriorityThreshold-UL-URLLC; otherwise, the UL transmission has higher priority than the SL transmission or reception
-	else
-	the UL transmission has higher priority than the SL transmission or reception
-	else
-	the SL transmission or reception has higher priority than the UL transmission if the priority value of the SL transmission(s) or reception is smaller than sl-PriorityThreshold; otherwise, the UL transmission has higher priority than the SL transmission or reception



If the above is the case what RAN2 referred as legacy, there should be two parameters for the threshold configured per dedicated resource pool and should be separate from the ones configured for the legacy, say sl-PRS-PriorityThreshold-UL-URLLC and sl-PRS-PriorityThreshold. 

Proposal 6: For comparing priority between SL-PRS and UL, introducing two parameters of threshold, say sl-PRS-PriorityThreshold-UL-URLLC and sl-PRS-PriorityThreshold, which are used for comparing SL-PRS priority versus the threshold, 
· if the priority value of SL-PRS is lower than the threshold, SL-PRS has higher priority;
· otherwise, UL has higher priority. 
· Endorse the following TP to clause 16.2.4.3.1 of TS 38.213.

---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
[bookmark: _Toc45699241][bookmark: _Toc146214474]16.2.4.3.1	Prioritizations for sidelink and uplink transmissions/receptions 
A UE performs prioritization between SL transmissions/receptions and UL transmissions after performing the procedures described in clause 9, clause 9.2.5, and clause 9.2.6, and in clause 6.1 of [6, TS 38.214]. 
PSFCH transmissions in a slot, as determined in clause 16.2.4.2, have a same priority value as the smallest priority value among PSSCH receptions with corresponding HARQ-ACK information provided by the PSFCH transmissions in the slot, if any, and among PSFCH transmissions with conflict information in the slot, if any, where each priority value is equal to the smallest priority value determined by corresponding SCI formats 1-A as described in clause 16.3.
PSFCH receptions in a slot, as determined in clause 16.2.4.2, have a same priority value as the smallest priority value among PSSCH transmissions with corresponding HARQ-ACK information provided by the PSFCH receptions in the slot, if any, and among PSFCH receptions with conflict information in the slot, if any, where each priority value is equal to the priority value determined by corresponding SCI format 1-A as described in clause 16.3.
A priority of S-SS/PSBCH block transmission or reception is provided by sl-SSB-PriorityNR.
For prioritization between SL transmission or PSFCH/S-SS/PSBCH block reception and UL transmission other than a PRACH, or a PUSCH scheduled by an UL grant in a RAR and its retransmission, or a PUSCH corresponding to Type-2 random access procedure and its retransmission, or a PUCCH with sidelink HARQ-ACK information report 
-	if the UL transmission is for a PUSCH or for a PUCCH with priority index 1, 
-	if sl-PriorityThreshold-UL-URLLC or sl-PRS-PriorityThreshold-UL-URLLC is provided
-	the SL transmission or reception has higher priority than the UL transmission if the priority value of the SL transmission or reception is smaller than sl-PriorityThreshold-UL-URLLC or sl-PRS-PriorityThreshold-UL-URLLC; otherwise, the UL transmission has higher priority than the SL transmission or reception
-	else
-	the UL transmission has higher priority than the SL transmission or reception
-	else
-	the SL transmission or reception has higher priority than the UL transmission if the priority value of the SL transmission(s) or reception is smaller than sl-PriorityThreshold or sl-PRS-PriorityThreshold; otherwise, the UL transmission has higher priority than the SL transmission or reception
[bookmark: OLE_LINK1]A PRACH transmission, or a PUSCH scheduled by an UL grant in a RAR and its retransmission, or a PUSCH for Type-2 random access procedure and its retransmission, or a PUCCH with HARQ-ACK information in response to successRAR, or a PUCCH indicated by a DCI format 1_0 with CRC scrambled by a corresponding TC-RNTI has higher priority than a SL transmission or reception.
A PUCCH transmission with a sidelink HARQ-ACK information report has higher priority than a SL transmission if a priority value of the PUCCH is smaller than a priority value of the SL transmission. The priority value of the PUCCH transmission is as described in clause 16.5. If the priority value of the PUCCH transmission is larger than the priority value of the SL transmission, the SL transmission has higher priority.
A PUCCH transmission with a sidelink HARQ-ACK information report has higher priority than a PSFCH/S-SS/PSBCH block reception if a priority value of the PUCCH is smaller than a priority value of the SL reception. If the priority value of the PUCCH transmission is larger than the priority value of the PSFCH/S-SS/PSBCH block reception, the SL reception has higher priority.
< Unchanged parts are omitted >
---------------------------- Start of Text Proposal for TS 38.213 -----------------------------

Conclusion
In this contribution, we provided our views on the resource allocations for SL positioning. Based on the discussion, we have the following observations and proposals.
Proposal 1: Support to introduce an indicator as part of CG configuration for the shared resource pool.
The indicator indicates that this CG configuration could be potentially used for SL PRS transmission, which is applicable to both CG type 1 and CG type2. 

Proposal 2: Support to report ACK/NACK to gNB in resource allocation mode1 to reflect the SL-PRS transmission in dedicated resource pool.
Proposal 3: For reporting ACK/NACK on uplink in mode 1 for DCI 3_2, the UE
generate ACK if the UE transmits a SL PRS in at least one of the resources scheduled by a DCI format 3_2;
generate NACK if the UE does not transmit a SL PRS in any of the resources scheduled by a DCI format 3_2.

Proposal 4: For the dedicated resource pool under congestion control, a retransmission is counted if it uses the non-periodic reserved resource by a previous (re)transmission of SL-PRS.
Proposal 5: Endorse the following TP to clause 8.2.4.3 of TS 38.214.
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
< Unchanged parts are omitted >
8.2.4.3	Sidelink congestion control in a dedicated SL PRS resource pool in sidelink resource allocation mode 2
When transmitting SL-PRS in a dedicated SL PRS resource pool the UE shall perform sidelink congestion control as specified in clause 8.1.6, with the following modification(s):
-	"PSSCH" is replaced by "SL PRS"
-	[potential parameter name changes]
-	[potential changes to processing times]
For the purpose of the congestion control, the number of (re)transmissions for a target Destination ID on a dedicated SL PRS resource pool is incremented by 1 if a retransmission uses the resource reserved by SCI format 1-B in a previous slot.
< Unchanged parts are omitted >
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------

Proposal 6: For comparing priority between SL-PRS and UL, introducing two parameters of threshold, say sl-PRS-PriorityThreshold-UL-URLLC and sl-PRS-PriorityThreshold, which are used for comparing SL-PRS priority versus the threshold, 
· if the priority value of SL-PRS is lower than the threshold, SL-PRS has higher priority;
· otherwise, UL has higher priority. 
· Endorse the following TP to clause 16.2.4.3.1 of TS 38.213.

---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
16.2.4.3.1	Prioritizations for sidelink and uplink transmissions/receptions 
A UE performs prioritization between SL transmissions/receptions and UL transmissions after performing the procedures described in clause 9, clause 9.2.5, and clause 9.2.6, and in clause 6.1 of [6, TS 38.214]. 
PSFCH transmissions in a slot, as determined in clause 16.2.4.2, have a same priority value as the smallest priority value among PSSCH receptions with corresponding HARQ-ACK information provided by the PSFCH transmissions in the slot, if any, and among PSFCH transmissions with conflict information in the slot, if any, where each priority value is equal to the smallest priority value determined by corresponding SCI formats 1-A as described in clause 16.3.
PSFCH receptions in a slot, as determined in clause 16.2.4.2, have a same priority value as the smallest priority value among PSSCH transmissions with corresponding HARQ-ACK information provided by the PSFCH receptions in the slot, if any, and among PSFCH receptions with conflict information in the slot, if any, where each priority value is equal to the priority value determined by corresponding SCI format 1-A as described in clause 16.3.
A priority of S-SS/PSBCH block transmission or reception is provided by sl-SSB-PriorityNR.
For prioritization between SL transmission or PSFCH/S-SS/PSBCH block reception and UL transmission other than a PRACH, or a PUSCH scheduled by an UL grant in a RAR and its retransmission, or a PUSCH corresponding to Type-2 random access procedure and its retransmission, or a PUCCH with sidelink HARQ-ACK information report 
-	if the UL transmission is for a PUSCH or for a PUCCH with priority index 1, 
-	if sl-PriorityThreshold-UL-URLLC or sl-PRS-PriorityThreshold-UL-URLLC is provided
-	the SL transmission or reception has higher priority than the UL transmission if the priority value of the SL transmission or reception is smaller than sl-PriorityThreshold-UL-URLLC or sl-PRS-PriorityThreshold-UL-URLLC; otherwise, the UL transmission has higher priority than the SL transmission or reception
-	else
-	the UL transmission has higher priority than the SL transmission or reception
-	else
-	the SL transmission or reception has higher priority than the UL transmission if the priority value of the SL transmission(s) or reception is smaller than sl-PriorityThreshold or sl-PRS-PriorityThreshold; otherwise, the UL transmission has higher priority than the SL transmission or reception
A PRACH transmission, or a PUSCH scheduled by an UL grant in a RAR and its retransmission, or a PUSCH for Type-2 random access procedure and its retransmission, or a PUCCH with HARQ-ACK information in response to successRAR, or a PUCCH indicated by a DCI format 1_0 with CRC scrambled by a corresponding TC-RNTI has higher priority than a SL transmission or reception.
A PUCCH transmission with a sidelink HARQ-ACK information report has higher priority than a SL transmission if a priority value of the PUCCH is smaller than a priority value of the SL transmission. The priority value of the PUCCH transmission is as described in clause 16.5. If the priority value of the PUCCH transmission is larger than the priority value of the SL transmission, the SL transmission has higher priority.
A PUCCH transmission with a sidelink HARQ-ACK information report has higher priority than a PSFCH/S-SS/PSBCH block reception if a priority value of the PUCCH is smaller than a priority value of the SL reception. If the priority value of the PUCCH transmission is larger than the priority value of the PSFCH/S-SS/PSBCH block reception, the SL reception has higher priority.
< Unchanged parts are omitted >
---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
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