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1. Introduction 
At last meeting, following agreements were achieved on sidelink resource allocation mode 2:
	Agreements:
· It is up to UE implementation to reselect any pre-selected but not reserved resource which is still in the identified resource set after Step 1 in order to ensure the timing restrictions during reselection triggered by re-evaluation and/or pre-emption
· The timing restrictions at least include the HARQ RTT related minimum gap Z agreed in RAN1#100e
· FFS how to handle the case that there is no resources satisfying the timing restrictions in the identified resource set after Step 1
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
Agreements:
· Once pre-emption re-selection condition is met at the UE, re-selection is performed for all resources which satisfy the pre-emption re-selection condition 
· A UE ensures the HARQ RTT related minimum time gap Z agreed in RAN1#100-e, between re-selected and non-preempted resources during the re-selection triggered by pre-emption
· FFS cases when timing restriction could not be met
· FFS whether/how to extend it to periodic reservations
Agreements: Finalize the RRC parameter for pre-emption activation per resource pool by
· Disabled
· Enabled. Default is without a priority level (i.e., pre-emption is applicable to all levels). 
· Can optionally configuring a priority level p_preemption {1…8} (the value range is a working assumption), and (as a working assumption regarding “<”) if prioRX < p_preemption, and prioTX > prioRX, then pre-emption can be triggered 
· Note: In the inequalities it is assumed that the lowest priority value corresponds to the highest priority/importance traffic
· prioRX is the priority associated with the resource indicated in SCI, as per 8.1.4 in 38.214
· prioTX is L1 priority within a UE associated with the reserved resources, as per 8.1.4 in 38.214
Agreements:
· In Step 2, a UE should/shall select resources so that HARQ retransmission resources can be reserved by a prior SCI, except that
· In case no resource can be found for reservation (e.g., based on the identified candidate set after Step 1) for a retransmission of a TB, the re-transmission can be transmitted on a resource that is not reserved
· After the resource selection is performed, HARQ retransmission on a resource not reserved by a prior SCI is allowed due to transmission dropping caused by prioritization, pre-emption and congestion control
· E.g., in case the identified candidate set after Step 1 does not include a number of resources, equal to the targeted number of re-transmissions, that can be reserved by a prior SCI for a retransmission of a TB, the re-transmission can be transmitted on a resource that is not reserved
· To discuss and conclude “should vs. shall” in RAN1#101

Working assumption:
· The UE should/shall indicate first in time min(Nselected, N) first-in-time resources when setting the values of frequency resource assignment and time resource assignment in SCI format 0_1, where
· Nselected is the number of resources selected by MAC within 32 slots (including the current one)
· N is the maximum number of resources that can be signalled in one SCI
· To discuss and conclude “should vs. shall” in RAN1#101

Conclusion:
· Prioritization of earlier resources for the initial resource selection is not specified in Rel-16
· No additional spec update is expected


In this contribution, we share our views on some details regarding re-evaluation and pre-emption and handling of reserved but unused resources.
2. Discussion
2.1 TP to TS 38.212&TS 38.214 on resource reservation period
Currently, the resource reservation period related descriptions are captured in TS 38.212 and TS 38.214 as following:
	[bookmark: _Toc36046380][bookmark: _Toc36046234][bookmark: _Toc36045974][bookmark: _Toc29327784][bookmark: _Toc29326634]TS 38.212
8.3.1.1	SCI format 0-1
===omitted part===
-	Resource reservation period –  bits as defined in clause x.x.x of [6, TS 38.214], if higher parameter sl-MultiReserveResource is configured; 0 bit otherwise.
===omitted part===

	TS 38.214
[bookmark: _Toc36645606][bookmark: _Toc29674376][bookmark: _Toc29673383][bookmark: _Toc29673242]8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
===omitted part===
[bookmark: _Hlk26203241]-	reservationPeriodAllowed
[bookmark: _Hlk26192586]-	t0_SensingWindow: internal parameter  is defined as the number of slots corresponding to t0_SensingWindow ms.
===omitted part===
-	for any periodicity value allowed by the higher layer parameter reservationPeriodAllowed and a hypothetical SCI format 0-1 received in slot  with "Resource reservation period" field set to that periodicity value and indicating all subchannels of the resource pool in this slot, condition c in step 6 would be met.
===omitted part===


While in the TS 38.331, the related parameters are:
	sl-MultiReserveResource
Indicates if it is allowed to reserve a sidelink resource for an initial transmission of a TB by an SCI associated with a different TB, based on sensing and resource selection procedure.

	sl-ResourceReservePeriod
Set of possible resource reservation period allowed in the resource pool. Up to 16 values can be configured per resource pool.


[bookmark: _GoBack]sl-MultiReserveResource is used to indicate whether reserve a sidelink resource for an initial transmission of a TB by an SCI associated with a different TB is enable or not and is an optional parameter with one value{enable} in TS 38.331.
sl-ResourceReservePeriod indicates the set of allowed reservation periods. 
So, we propose to clarify the  in TS 38.212 and align the parameter name in TS 38.214 with TS 38.331as:
	Text proposal 1 to TS 38.212
8.3.1.1	SCI format 0-1
===omitted part===
-	Resource reservation period –  bits as defined in clause x.x.x of [6, TS 38.214], where  is the number of entries in the higher layer parameter sl-ResourceReservePeriod if higher layer parameter sl-MultiReserveResource is configured; 0 bit otherwise.
===omitted part===

	Text proposal 2 to TS 38.214
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
===omitted part===
-	sl-ResourceReservePeriodreservationPeriodAllowed
-	t0_SensingWindow: internal parameter  is defined as the number of slots corresponding to t0_SensingWindow ms.
===omitted part===
-	for any periodicity value allowed by the higher layer parameter sl-ResourceReservePeriod reservationPeriodAllowed and a hypothetical SCI format 0-1 received in slot  with "Resource reservation period" field set to that periodicity value and indicating all subchannels of the resource pool in this slot, condition c in step 6 would be met.
===omitted part===


2.2 Re-evaluation and pre-emption details


Figure.1 Re-evaluation procedure
Re-evaluation outline of step 1 for resource allocation mode 2 was agreed in RAN1#100 meeting. For example, when a selected resource contained in slot k in figure 1 above is to be signalled via SCI at slot m, step 1 of the resource (re-)selection procedure is performed at least at the moment ‘m-T3’, and if the pre-selected resource k is not in the identified candidate resource set, step 2 will be triggered for reselection of the resource. In addition, re-evaluations before the moment ‘m-T3’ or after ‘m-T3’ but before ‘m’ are not precluded and are up to UE implementation. 
There is an open issue on whether to mandate a UE to perform step 1 checking every slot before ‘m-T3. The alternatives from RAN1#100bis discussion are:
Alt. 1: Do not mandate a UE perform Step 1 check for re-evaluation every slot;
Alt. 2: Define an optional UE feature of every slot re-evaluation for Mode-2, with details discussed in UE features framework;
Alt. 3: A UE is mandated to perform Step 1 check for re-evaluation every slot;
Alt. 4: FFS whether to mandate a UE to perform checking for pre-emption every slot if pre-emption is enabled. If checking for pre-emption every slot is mandated when pre-emption is enabled, the UE shall also check for re-evaluation every slot.
From our perspective, mandate a UE to perform step 1 checking every slot before ‘m-T3’ will significantly bring processing burden and complexity to the UE. So, we are supportive of Alt.1.
Proposal 1: Don't mandate a UE to perform step 1 check every slot.
The second open issue is how to handle the case that there is no resources satisfying the timing restrictions in the identified resource set after Step 1. In our view, if there is no resource could be selected to satisfy the timing restriction, the UE should signal the remaining pre-selected resources except the occupied resources identified in the step 1 re-evaluation.
Proposal 2: UE should signal the remaining pre-selected resources except the occupied resources identified in the step 1 re-evaluation and/or pre-emption if there is no resource could be selected to satisfy the timing restriction.
2.3 Handling of reserved but unused resources
NR V2X agreed that Mode-2 supports resource reservation for feedback-based PSSCH retransmissions by signalling associated with a prior transmission of the same TB. But the reserved resources may remain unused if a positive feedback (i.e., no retransmission) is received which leads to over-booking and inefficient resource utilization.
[bookmark: OLE_LINK3]To avoid unnecessary reservation, we think some conditions should be introduce for the TX UE to determine whether to reserve retransmission resources. For example the priority of the traffic, congestion status, etc.
Proposal 3: Introduce restrictions for TX UE to determine whether to reserve feedback-based retransmission resources.
For the purpose of release of unused resources, a UE who has a TB to transmit and received the retransmission reservation information from other UEs, should monitor the associated PSFCH. If positive feedback (e.g. ACK for GC option 2 or no-NACK for GC option 1, ACK for UC) is detected, the reserved resource(s) are considered as released; otherwise, not released.
Proposal 4: Support PSFCH monitoring for the release of unused resources.
3. Conclusion
In this contribution, we discussed remaining issues on resource allocation mode 2 and have following TPs and proposals:
	Text proposal 1 to TS 38.212
8.3.1.1	SCI format 0-1
===omitted part===
-	Resource reservation period –  bits as defined in clause x.x.x of [6, TS 38.214], where  is the number of entries in the higher layer parameter sl-ResourceReservePeriod if higher layer parameter sl-MultiReserveResource is configured; 0 bit otherwise.
===omitted part===

	Text proposal 2 to TS 38.214
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
===omitted part===
-	sl-ResourceReservePeriodreservationPeriodAllowed
-	t0_SensingWindow: internal parameter  is defined as the number of slots corresponding to t0_SensingWindow ms.
===omitted part===
-	for any periodicity value allowed by the higher layer parameter sl-ResourceReservePeriod reservationPeriodAllowed and a hypothetical SCI format 0-1 received in slot  with "Resource reservation period" field set to that periodicity value and indicating all subchannels of the resource pool in this slot, condition c in step 6 would be met.
===omitted part===


Proposal 1: Don't mandate a UE to perform step 1 checking every slot before ‘m-T3’.
Proposal 2: UE should signal the remaining pre-selected resources except the occupied resources identified in the step 1 re-evaluation and/or pre-emption if there is no resource could be selected to satisfy the timing restriction.
Proposal 3: Introduce restrictions for TX UE to determine whether to reserve retransmission resources.
Proposal 4: Support PSFCH monitoring for the release of unused resources.
4. Reference
[1] RAN1 Chairman’s Notes, 3GPP TSG RAN WG1 Meeting #100b-e, April 20th – 30th, 2020.
[2]TS 38.212, TS 38.214, TS 38.331.
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