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In this contribution, we provide our views on remaining issues for the higher layer parameters affecting resource allocation mode 2 in a dedicated SL PRS resource pool for Rel-18 SL positioning.
Discussion
	
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 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


Based on RAN1’s agreement[1], RSRP threshold for each combination  and the condition parameter of pre-emption should be provided by the higher layer for the resource allocation mode 2 in a dedicated SL PRS resource pool. However, these relevant parameters are not included in the consolidated Rel-18 higher layer parameter list and thus not captured in RAN2 spec.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Besides, the resource allocation mode 2 in a dedicated SL PRS resource pool should reuse the procedure of clause 8.1.4 in TS 38.214[2] with some modifications. The internal parameter  used to determine  is set to the corresponding value from higher layer parameter, which also hasn’t been captured in the consolidated Rel-18 higher layer parameter list.
Since the above-mentioned agreements and the corresponding parameters have already been included in RAN1 spec, i.e., TS 38.214[2]. It is proposed to send LS to RAN2 to capture these missing parameters related to SL PRS resource allocation in RAN2 spec.
Proposal 1: Send LS to RAN2 to capture the relevant parameters affecting the resource allocation mode 2 in a dedicated SL PRS resource pool as follows.
	Sub-feature group
	RAN1 specification
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	Required for initial access or IDLE/INACTIVE
	Specification

	SL PRS configuration in a dedicated resource pool
	38.214
	[bookmark: OLE_LINK8][bookmark: OLE_LINK9]sl-PRS-SelectionWindowList
	New
	List of selection window configuration
	SEQUENCE (SIZE (8)) OF SL-PRS-SelectionWindowConfig
	Per dedicated SL PRS resource pool
	Yes
	38.331

	SL PRS configuration in a dedicated resource pool
	38.214
	SL-PRS-SelectionWindowConfig
	New
	Parameter that determines the end of the selection window in the resource selection for a SL PRS with respect to priority indicated in SCI
	sl-PRS-Priority-r18 INTEGER (1..8) and sl-PRS-SelectionWindow-r18 ENUMERATED {n1, n5, n10, n20}
	Per dedicated SL PRS resource pool
	Yes
	38.331

	SL PRS configuration in a dedicated resource pool
	38.214
	Sl-PRS-Thres-RSRP-List
	New
	Indicates a list of 64 thresholds, the threshold should be selected based on the priority in the decoded SCI and the priority in the SCI to be transmitted
	SEQUENCE (SIZE (64)) OF SL-PRS-Thres-RSRP
	Per dedicated SL PRS resource pool
	Yes
	38.331

	SL PRS configuration in a dedicated resource pool
	38.214
	SL-PRS-Thres-RSRP
	New
	Parameter used to determine the RSRP threshold
	INTEGER (0..66)
	Per dedicated SL PRS resource pool
	Yes
	38.331

	SL PRS configuration in a dedicated resource pool
	38.214
	[bookmark: OLE_LINK6][bookmark: OLE_LINK7]sl-PRS-PreemptionEnable
	New
	Indicates whether pre-emption is disabled or enabled in a resource pool. I f the field is present and the value is pl1, pl2, and so on (but not enabled), it means that pre-emption is enabled and a priority level p_preemption is configured. If the field is present and the value is enabled, the pre-emption is enabled (but p_preemption is not configured) and pre-emption is applicable to all levels.
	ENUMERATED {enabled, pl1, pl2, pl3, pl4, pl5, pl6, pl7, pl8}
	Per dedicated SL PRS resource pool
	Yes
	38.331



Another issue is about the higher layer parameter sl-PRS-ResourceReservePeriodList, which is captured in TS 38.331[3] as following with yellow marked part:
[image: ]
	sl-PRS-ResourceReservePeriodList
Indicates set of possible resource reservation period in the unit of ms allowed in the resource pool. Up to 16 values can be configured per resource pool. The possible resource reservation period are periodicities for SL communication and the ones defined for DL-PRS.


When sl-PRS-ResourceReservePeriodList is configured with only single reservation period value such as 100ms, the field “Resource reservation period” will not be present in SCI format 1-B, because  is equal to zero, which can refer to the following description of TS 38.212[4].
	Resource reservation period –  bits as defined in clause 16.4A of [5, TS 38.213], where  is the number of entries in the higher layer parameter sl-PRS-ResourceReservePeriodList, if higher layer parameter sl-PRS-ResourceReservePeriodList is configured; 0 bit otherwise.


In this circumstance, the step 6) of the resource allocation mode 2 procedure in a dedicated SL PRS resource pool can’t be performed correctly according to the following description in TS 38.214[2]. 
	6)	The UE shall exclude any candidate single-slot resource  or , or candidate multi-slot resource  or  from the set  if it meets all the following conditions:
a)	the UE receives an SCI format 1-A in slot , and 'Resource reservation period' field, if present, and 'Priority' field in the received SCI format 1-A indicate the values  and , respectively according to Clause 16.4 in [6, TS 38.213];


The UE may not be able to exclude the candidate SL PRS resource  from the set  that it should have excluded, because the UE receives an SCI in slot , but 'Resource reservation period' field is not present. Therefore, based on the existing definition in NR SL, it is suggested to add restricted condition of “The value ms0 is always configured” for the description of “sl-PRS-ResourceReservePeriodList”, which can prevent the resource allocation mode 2 process from executing incorrectly caused by the single reservation period configuration in the dedicated SL PRS resource pool.
Proposal 2: For the description of “sl-PRS-ResourceReservePeriodList” in TS 38.331, adding restricted condition of “The value ms0 is always configured”, in order to prevent the resource allocation mode 2 process from executing incorrectly caused by the single reservation period configuration in the dedicated SL PRS resource pool.

Furthermore, in RAN1#113 meeting[1], the following agreement was achieved regarding the periodicities of reservation interval of SL-PRS.
	Agreement
For Scheme 2, in a dedicated resource pool, 
· Multiple L1 SL-PRS priority are allowed in a resource pool
· A SL PRS resource within the resource selection window is used as a candidate resource
· with regards the reservation interval of SL-PRS, it is provided by UE’s higher layers with values TBD. The set of values is (pre-)configured.
· Use the periodicities available for legacy SL communication and the ones defined for DL-PRS as a starting point.
· with regards to the resource (re)-selection procedure
· support re-evaluation & pre-emption for SL-PRS using the Rel-16 re-evaluation and pre-emption respectively as a starting point. 


According to the agreement, not only the periodicities defined for legacy NR SL, but also the periodicities defined for DL-PRS should be applied for SL-PRS. However, in current TS 38.331[3], only the former is included in the value range of sl-PRS-ResourceReservePeriodList, which is not aligned with the agreement. Thus, it is proposed to additionally add periodicities defined for DL-PRS in NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset to the value range of sl-PRS-ResourceReservePeriodList, including {ms160, ms320, ms640, ms1280, ms2560, ms5120, ms10240}, and delete the redundancy description of the possible resource reservation period, i.e., The possible resource reservation period are periodicities for SL communication and the ones defined for DL-PRS.
Proposal 3: For the value range of “sl-PRS-ResourceReservePeriodList” in TS 38.331, additionally adding periodicities defined for DL-PRS based on previous RAN1 agreement, including {ms160, ms320, ms640, ms1280, ms2560, ms5120, ms10240}.
Proposal 4: For the description of “sl-PRS-ResourceReservePeriodList” in TS 38.331, delete the redundancy description of the possible resource reservation period, i.e., The possible resource reservation period are periodicities for SL communication and the ones defined for DL-PRS.

Based on the above analysis, the relevant higher layer parameters are proposed to be modified as follows, and it is proposed to send LS to RAN2 to inform RAN1’s consideration.
	SL-ReservationPeriodAllowedDedicatedSL-PRS-RP-r18 ::= CHOICE {
    sl-ResourceReservePeriod1-r18              ENUMERATED {ms0, ms100, ms160, ms200, ms300, ms320, ms400, ms500, ms600, ms640, ms700, ms800, ms900, ms1000, ms1280, ms2560, ms5120, ms10240},
    sl-ResourceReservePeriod2-r18              INTEGER (1..99)
}



	sl-PRS-ResourceReservePeriodList
Indicates set of possible resource reservation period in the unit of ms allowed in the resource pool. Up to 16 values can be configured per resource pool. The possible resource reservation period are periodicities for SL communication and the ones defined for DL-PRS. The value ms0 is always configured.


[bookmark: OLE_LINK3][bookmark: OLE_LINK4]
Proposal 5: Send LS to RAN2 to modify the description and the value range of higher layer parameter sl-PRS-ResourceReservePeriodList as follows:
	SL-ReservationPeriodAllowedDedicatedSL-PRS-RP-r18 ::= CHOICE {
    sl-ResourceReservePeriod1-r18              ENUMERATED {ms0, ms100, ms160, ms200, ms300, ms320, ms400, ms500, ms600, ms640, ms700, ms800, ms900, ms1000, ms1280, ms2560, ms5120, ms10240},
    sl-ResourceReservePeriod2-r18              INTEGER (1..99)
}



	sl-PRS-ResourceReservePeriodList
Indicates set of possible resource reservation period in the unit of ms allowed in the resource pool. Up to 16 values can be configured per resource pool. The possible resource reservation period are periodicities for SL communication and the ones defined for DL-PRS. The value ms0 is always configured.



[bookmark: _Ref47295954][bookmark: _Ref60564645]Conclusions
In this contribution, we have following proposals:
Proposal 1: Send LS to RAN2 to capture the relevant parameters affecting the resource allocation mode 2 in a SL PRS dedicated resource pool as follows.
	Sub-feature group
	RAN1 specification
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	Required for initial access or IDLE/INACTIVE
	Specification

	SL PRS configuration in a dedicated resource pool
	38.214
	sl-PRS-SelectionWindowList
	New
	List of selection window configuration
	SEQUENCE (SIZE (8)) OF SL-PRS-SelectionWindowConfig
	Per dedicated SL PRS resource pool
	Yes
	38.331

	SL PRS configuration in a dedicated resource pool
	38.214
	SL-PRS-SelectionWindowConfig
	New
	Parameter that determines the end of the selection window in the resource selection for a SL PRS with respect to priority indicated in SCI
	sl-PRS-Priority-r18 INTEGER (1..8) and sl-PRS-SelectionWindow-r18 ENUMERATED {n1, n5, n10, n20}
	Per dedicated SL PRS resource pool
	Yes
	38.331

	SL PRS configuration in a dedicated resource pool
	38.214
	Sl-PRS-Thres-RSRP-List
	New
	Indicates a list of 64 thresholds, the threshold should be selected based on the priority in the decoded SCI and the priority in the SCI to be transmitted
	SEQUENCE (SIZE (64)) OF SL-PRS-Thres-RSRP
	Per dedicated SL PRS resource pool
	Yes
	38.331

	SL PRS configuration in a dedicated resource pool
	38.214
	SL-PRS-Thres-RSRP
	New
	Parameter used to determine the RSRP threshold
	INTEGER (0..66)
	Per dedicated SL PRS resource pool
	Yes
	38.331

	SL PRS configuration in a dedicated resource pool
	38.214
	sl-PRS-PreemptionEnable
	New
	Indicates whether pre-emption is disabled or enabled in a resource pool. I f the field is present and the value is pl1, pl2, and so on (but not enabled), it means that pre-emption is enabled and a priority level p_preemption is configured. If the field is present and the value is enabled, the pre-emption is enabled (but p_preemption is not configured) and pre-emption is applicable to all levels.
	ENUMERATED {enabled, pl1, pl2, pl3, pl4, pl5, pl6, pl7, pl8}
	Per dedicated SL PRS resource pool
	Yes
	38.331



Proposal 2: For the description of “sl-PRS-ResourceReservePeriodList” in TS 38.331, adding restricted condition of “The value ms0 is always configured”, in order to prevent the resource allocation mode 2 process from executing incorrectly caused by the single reservation period configuration in the dedicated SL PRS resource pool.
Proposal 3: For the value range of “sl-PRS-ResourceReservePeriodList” in TS 38.331, additionally adding periodicities defined for DL-PRS based on previous RAN1 agreement, including {ms160, ms320, ms640, ms1280, ms2560, ms5120, ms10240}.
Proposal 4: For the description of “sl-PRS-ResourceReservePeriodList” in TS 38.331, delete the redundancy description of the possible resource reservation period, i.e., The possible resource reservation period are periodicities for SL communication and the ones defined for DL-PRS.
Proposal 5: Send LS to RAN2 to modify the description and the value range of higher layer parameter sl-PRS-ResourceReservePeriodList as follows:
	SL-ReservationPeriodAllowedDedicatedSL-PRS-RP-r18 ::= CHOICE {
    sl-ResourceReservePeriod1-r18              ENUMERATED {ms0, ms100, ms160, ms200, ms300, ms320, ms400, ms500, ms600, ms640, ms700, ms800, ms900, ms1000, ms1280, ms2560, ms5120, ms10240},
    sl-ResourceReservePeriod2-r18              INTEGER (1..99)
}



	sl-PRS-ResourceReservePeriodList
Indicates set of possible resource reservation period in the unit of ms allowed in the resource pool. Up to 16 values can be configured per resource pool. The possible resource reservation period are periodicities for SL communication and the ones defined for DL-PRS. The value ms0 is always configured.
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