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1. [bookmark: _Ref490222521][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In this contribution, we discuss some remaining aspects of mode 2 resource allocation in NR V2X, including the following topics: 
· Details on re-evaluation and pre-emption
· Number of reserved resources for multiple processes
· Clarification on sidelink grant
2. [bookmark: _Ref20917016]Details on re-evaluation and pre-emption
2.1. [bookmark: _Ref40367678]Re-evaluation for periodic reserved resource 
Based on the email discussion at the RAN1#102-e e-meeting, one remaining issue regarding re-evaluation is whether/how to extend re-evaluation operation to the periodic reserved resource(s). 
In the re-evaluation operation, TX UE will perform resource reselection when the UE detects a high interference on the ‘not reserved’ resources. However, the re-evaluation mechanism should not be applied to the reserved resources, since it may decrease resource utilization efficiency from system perspective, especially considering that proximity-UEs would exclude all the resources announced by the TX UE regardless whether the resources have been dropped or not due to re-evaluation operation.
However, when a resource is reserved periodically from TX UE perspective, the proximity-UEs would not always exclude it in resource selection procedure as stated in the following case 1 and 2 (noted that current RSRP based resource exclusion only allows UE to exclude a periodic resource when it is announced in the prior period or in current period), thus the periodic reservation would be ‘fake reservation’ from proximity-UE perspective. Consequently, severe resource collision would occur. 
· Case 1: When the selected resources of a given SL grant are used for HARQ based retransmission, if HARQ retransmission terminates early in a period, some resource(s) cannot be announced by TB transmission in this period. Before the next period, the resources which were not announced cannot be excluded by proximity-UEs.
· Case 2: When the selected resources in a period are not used for TB transmission, i.e., when no available TB at the period, the resources would not be announced in the period. Before the next period, the resource which were not announced cannot be excluded by proximity-UEs.
To minimize the resource collision due to the ‘fake reservation’, resource re-evaluation should be applied to periodic reserved resource(s) which was not announced by SCI in the prior period and current period.
[bookmark: _Ref53503801]Proposal 1: Resource re-evaluation is applied to the periodic reserved resource(s) which was neither announced in the prior period via periodic reservation nor announced in current period via aperiodic reservation. Send an LS to RAN2 to update the TS 38.321.
	Agreements:
· If periodic reservation is in use by a UE, and if pre-emption is enabled in a resource pool, the UE checks pre-emption for resources provided by MAC layer to L1, according to specified procedures
· L1 expects that MAC layer provides resources intended for transmission of one TB, which can fit to current resource selection window of current TB of the UE, and for which the relevant priority is available
· If a resource is pre-empted, a re-selection for the pre-empted resource is triggered based on the specified step 1 and step 2 procedures, 
· Option A:
· with details up to UE implementations, including whether/how to set the reservation period in the re-selected resource
· Option B:
· If the reservation period of the pre-empting UE is absent, or is different from integer divider of the pre-empted UE, the UE shall set the reservation period to zero in the re-selected resource 
· Otherwise, it is up to UE implementations, including whether/how to set the reservation period in the re-selected resource
· FFS in TP phase how/where to capture this in specification


Moreover, it has been intensively discussed whether to perform re-evaluation/pre-emption check across different resource periods. For pre-emption check, the above agreements were reached at the RAN1#102-e e-meeting to avoid the cross-period check. For re-evaluation check, the same principle should be followed. Therefore, the following proposal is made.
[bookmark: _Ref53503805]Proposal 2: For re-evaluation check, L1 expects that MAC layer provides resources intended for transmission of one TB, which can fit to the resource selection window of the current TB of the UE. Send an LS to RAN2 to update the spec.
2.2. Number of reserved resources per period 
It has been agreed that, if periodic reservation is in use by a UE, when a periodically reserved resource is subject to resource pre-emption, the resource in current period is reselected and UE implementation can decide whether to further periodically reserve the newly selected resource or not. Thus, the number of resources per period may increase accumulatively period by period. Consequently, a UE may reserve more resources than necessary, e.g., when maximum 2 retransmissions are allowed for a given TB transmission, the UE may reserve 3 or more resources, thus resource waste occurs.
To avoid the issue, specification can simply restrict the number of selected resources in one period of a selected SL grant. Regarding the restriction, the existing mechanism can be reused. Based on the specification text in TS38.321 [1], in initial resource selection of a given selected SL grant, the number of selected resources per period is based on the selected number of HARQ retransmissions derived from sl-MaxTxTransNumPSSCH. It can also be reused for restriction of the number of selected resources in one period. Thus, if a resource is re-selected due to pre-emption check, whether to set the re-selected resources as periodic resources and whether to drop the old resources periodically are up to UE implementation, with a restriction that the number of selected resources in a period is no more than the selected number of HARQ retransmissions of the SL grant.
[bookmark: _Ref53503809]Proposal 3: If a resource is re-selected due to pre-emption check, UE implementation decides whether to drop the old resource(s) periodically, with a restriction that the number of selected resources in any period of the SL grant is not more than the selected number of HARQ retransmissions. Send an LS to RAN2 to update the spec.
2.3. Timing/resource for re-evaluation/pre-emption operation 
	Agreements:
· For re-evaluation of a pre-selected resource contained in a slot ‘k’ to be first time signaled in a slot ‘m’, where k ≥ m, 
· Step 1 of the resource (re-)selection procedure is performed at least at the moment ‘m-T3’, and if the pre-selected resource is not in the identified candidate resource set, Step 2 is triggered for reselection of the resource 
· Re-evaluations before the moment ‘m-T3’ or after ‘m-T3’ but before ‘m’ are not precluded and are up to UE implementation 
· FFS whether to mandate a UE to perform Step 1 checking every slot before ‘m-T3’
· FFS whether evaluation of Step 2 has to ensure any introduced timing restrictions between pre-selected and re-selected resources when re-evaluation is triggered, and whether it is allowed to change the pre-selected but not reserved resources which are still in the candidate resource set in order to ensure the timing restrictions
· FFS whether for the case of enabled periodic reservation, already reserved resources in upcoming periods can be re-evaluated
Agreements:
· For a reserved resource to be signalled in slot ‘m’, the procedure to check whether it is re-selected due to pre-emption, the UE follows the same behavior in terms of the timing of checking as in that of the re-evaluation case.
· Further discussion regarding any potential issue related to pre-emtption application timing
Agreements:
· The procedure to check whether a reserved resource to be signaled in slot ‘m’ should be re-selected due to pre-emption, is performed at the moment ‘m-T3’ as follows:
· A regular Step 1 (as in 8.1.4 in 38.214) of the resource (re-)selection procedure is performed 
· If the reserved resource is still in the identified candidate resource set after the Step 1 execution, then Step 2 for reselection of the reserved resource(s) is not triggered
· If the reserved resource is NOT in the identified candidate resource set after the Step 1 execution
· If the resource is excluded by comparison with the RSRP measurement for an SCI associated with a priority which can trigger pre-emption, then Step 2 for reselection of the reserved resource(s) is triggered
· If the resource is excluded by comparison with the RSRP measurement for an SCI associated with a priority which cannot trigger pre-emption, then Step 2 for reselection of the reserved resource(s) is not triggered


RAN1 has agreed on the timing and resources for re-evaluation and pre-emption check, and some timing and resources for the check are mandatory. As part of re-evaluation procedure, for the resource(s) to be signaled first time at the moment , re-evaluation check is mandated at time instance . As part of pre-emption procedure, for all the resource(s) to be signaled at the moment , pre-emption check is mandated at time instance . These agreements have not been captured in the current TS 38.321, therefore it is proposed to send LS to inform RAN2 to capture the mandating re-evaluation/pre-emption check.
[bookmark: _Ref53583791]Proposal 4: Send LS to inform RAN2 to capture the mandatory timing and resources for re-evaluation and pre-emption check. The agreements in section 2.3 should be quoted in the LS.
3. Number of reserved resources for multiple processes
According to the current specification, the maximum number of resources used by a UE can be restricted by the CR. CR 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]”. 
Consequently, the resources reserved but not used in slots [n-a, n] are not counted in the CR. If a UE may reserve more resources than it needed for itself, it may cause performance degradation from system perspective, such as higher inter-UE interference or resource wastage. Therefore, the number of resource reservations by a UE should be limited to avoid over reservation of resource in the resource pool. 
LTE V2X supports up to eight booking processes and up to two HARQ retransmission, it means that a UE supports to reserve a maximum of 16 resources at a time. The same limit (i.e., 16) can be reused in NR.
[bookmark: _Ref37421469]Proposal 5: The maximum number of reserved resources for a UE is 16.
The following TP for TS 38.214 [1] is proposed:
	For a UE, the maximum number of reserved resources that has signaled but not used is not larger than Mmax, where Mmax is equal to 16.
· For a UE, if the periodic reservation is enabled in a resource pool, the number of reserved resources in a pre-defined window is not larger than Mmax. The pre-defined window size is the largest period value among the configured periods in the resource pool.


4. Clarification on sidelink grant
RAN2 has agreed to use different terms to name resources of mode 2 selected grant, mode 1 DG, and mode 1 CG. The term ‘configured sidelink grant’ in TS 38.321 only refers to the resource provided by a SL CG.
	RAN2 agreement
25:	Change the term ‘a configured sidelink grant’ for NR SL mode 2 in 38.321
26: ‘a selected sidelink grant’ replaces ‘a configured sidelink grant’ for NR SL mode 2.
27:	For NR sidelink mode 1, only SL CG Type 1 and 2 create ‘a configured sidelink grant’ while dynamic SL grant creates ‘a dynamic grant’.


The ‘configured sidelink grant’ highlighted in yellow in TS 38.214 was intended to refer to resources from mode2 autonomous selection. Nevertheless, with the clarification from RAN2, the use of ‘configured sidelink grant’ to represent the resources indicated by SCI is no longer correct.
	8.1.5	UE procedure for determining slots and resource blocks for PSSCH transmission associated with an SCI format 1-A
====omitted====
If a set of sub-channels in slot  is determined as the time and frequency resource for PSSCH transmission corresponding to the configured sidelink grant (described in [10, TS 38.321]), the same set of sub-channels in slots   are also determined for PSSCH transmissions corresponding to the same sidelink grant where j=1, 2,…, , , if provided, is converted from units of ms to units of logical slots, resulting in  according to clause 8.1.7, and  is determined by Clause 8. Here,  is the resource reservation interval indicated by higher layers.


Therefore, the following TP is proposed to fix this issue.
	If a set of sub-channels in slot  is determined as the time and frequency resource for PSSCH transmission corresponding to the configured selected sidelink grant (described in [10, TS 38.321]), the same set of sub-channels in slots   are also determined for PSSCH transmissions corresponding to the same sidelink grant where j=1, 2,…, , , if provided, is converted from units of ms to units of logical slots, resulting in  according to clause 8.1.7, and  is determined by Clause 8. Here,  is the resource reservation interval indicated by higher layers.


[bookmark: _Ref47616826][bookmark: _Ref47549024]Proposal 6: Agree the TP to clarify that the configured sidelink grant in 8.1.5 of 38.214 refers to a selected sidelink grant defined in 38.321. 
5. Conclusion
In this contribution, overview and discussion on NR V2X resource allocation are provided. Some observation and proposals are as following:
Proposal 1: Resource re-evaluation is applied to the periodic reserved resource(s) which was neither announced in the prior period via periodic reservation nor announced in current period via aperiodic reservation. Send an LS to RAN2 to update the TS 38.321.
Proposal 2: For re-evaluation check, L1 expects that MAC layer provides resources intended for transmission of one TB, which can fit to the resource selection window of the current TB of the UE. Send an LS to RAN2 to update the spec.
Proposal 3: If a resource is re-selected due to pre-emption check, UE implementation decides whether to drop the old resource(s) periodically, with a restriction that the number of selected resources in any period of the SL grant is not more than the selected number of HARQ retransmissions. Send an LS to RAN2 to update the spec.
Proposal 4: Send LS to inform RAN2 to capture the mandatory timing and resources for re-evaluation and pre-emption check. The agreements in section 2.3 should be quoted in the LS.
Proposal 5: The maximum number of reserved resources for a UE is 16.
Proposal 6: Agree the TP to clarify that the configured sidelink grant in 8.1.5 of 38.214 refers to a selected sidelink grant defined in 38.321.
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