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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we provide our views on the remaining issues related to NR sidelink Mode 2 resource allocation.
Discussion
Re-evaluation and pre-emption
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

Based on above agreement achieved in RAN1 #100e, a pre-selected resource can be re-evaluated before the moment ‘m-T3’ and whether checking every slot is FFS. In this way, the re-evaluation for a pre-selected resource may be performed more than once.  Comparing to one shot re-evaluation at the moment ‘m-T3’, multiple re-evaluations for a pre-selected resource may detect the potential collision and trigger the resource re-selection earlier. But it introduces much more complexity for UE operation. In addition, we have already agreed the ‘At least from the transmitter perspective of this TB, usage of HARQ feedback for release of unused resource(s) and FFS the behavior of the receiver UE(s) of this TB and other UEs’. If a re-evaluation UE detects the pre-emption by the other UE’s reserved resource for retransmission with higher priority, the re-evaluation UE may drop the pre-selected resource and trigger a resource reselection for avoiding the collision. But the reserved resource may be further released by a HARQ-ACK feedback, e.g. by ACK. So this kind of re-evaluation and resource re-selection is redundant. To consider UE complexity and re-evaluation effect, a UE does not need to perform Step 1 checking every slot before ‘m-T3’. And there is no need to introduce timing restrictions between pre-selected and re-selected resources when re-evaluation is triggered, and no need to allow to change the pre-selected but not reserved resources which are still in the candidate resource set in order to ensure the timing restrictions. The reserved resource can be re-evaluated at the moment of its own re-evaluation moment (i.e., ‘k-T3’) but not at pre-selected resource re-evaluation moment (i.e., ‘m-T3’). So re-evaluating the reserved resource is not needed.
Proposal 1: A UE does not need to perform Step 1 checking every slot before ‘m-T3’
Proposal 2: There is no need to introduce timing restrictions between pre-selected and re-selected resources when re-evaluation is triggered, and no need to allow to change the pre-selected but not reserved resources which are still in the candidate resource set in order to ensure the timing restrictions.
Proposal 3: Re-evaluating the reserved resource is not needed.

Reporting of candidate resources in Mode-2
During RAN1#98bis meeting, regarding resource allocation in Mode 2, the related agreements was made as follows and the FFS part has not been solved:
Agreements:
· In Step 1, when the ratio of identified candidate resources to the total number of resources in a resource selection window, is less than X%, all configured thresholds are increased by Y dB and the resource identification procedure is repeated
· FFS value(s)/configurability of X 
· At least one value of X=20
· Y=3
· FFS other conditions to stop RSRP threshold increment, if any







[bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23]To meet the urgent latency requirement (for example, less than 10ms) or the stringent residual packet delay budget for re-transmission resource (re)selection, the reporting percentage (X%) of and the  increment (Y) can be adjusted in these case. But blindly reducing the reporting percentage (X%) of and restricting  increment (Y) may decrease the number of reported candidate resource, which will also lead the potential collision in resource selection step at the higher layer. Especially, when the sidelink payload is relatively low, this kind of adjustment is not needed. Because network can control the number of active UEs and sidelink payload in configured resource pool, the parameters can be (pre)configured or reconfigured by network to adapt , Moreover, network can also pre-configure the out of coverage UE to determine the parameters corresponding to  and UE physical layer measured sidelink information, e.g., channel busy ratio (CBR).



Proposal 4: The reporting percentage (X%) of and  increment (Y) can be (pre)configured by network corresponding to.



Proposal 5: UE physical layer can determine the reporting percentage (X%) of and increment (Y) corresponding to  and measured channel busy ratio.

Resource reservation and pre-emption
In previous meeting, resource pre-emption mechanism was supported for Mode-2. The detailed mechanism should be further clarified. One solution is to depend on pre-empted UE behavior. The pre-empted UE can perform sensing continuously, i.e., perform a re-evaluation procedure for a reserved resource. If the pre-empted UE sensed the reserved resource is also indicated by the other UE (pre-empting UE), the pre-empted UE can drop its transmission on overlapped resource and perform a resource reselection for this dropped transmission. This solution can avoid the pre-empted UE transmitting on full/partial overlapped resource with the pre-empting UE, which may have a transmission with higher priority. No additional behavior is needed at pre-empting UE side. Even the pre- empting UE sensed the potential collision, the pre-empting UE can assume that the pre-empted UE will drop its transmission on overlapped resource.
Proposal 6: For pre-emption mechanism, no additional behavior is needed at pre-empting UE side, it can assume that the pre-empted UE will drop its transmission on overlapped resource
For above solution, the pre-empted UE should well know the indicated resource reservation from the pre-empting UE. But for sidelink communication, we have to face the half-duplex issue. If the pre-empted UE cannot sense the resource reservation indication from pre-empting UE, the pre-empted UE and pre-empting UE will transmit on overlapped resource. So an additional sidelink transmission may be needed to ensure that the pre-empted UE can detect the resource reservation/pre-emption. In LTE, an initial transmission and one retransmission of a TB are used to avoid the half duplex issue. But if we define multiple transmissions for reservation/pre-emption indication, this solution may reduce spectrum efficiency and increase the load of resource pool. 
The other solution is more focused on the uncast communication or feedback based sidelink transmission. The pre-empted UE needs to receive HARQ ACK/NACK feedback in PSFCH occasion so it determines whether to retransmit a TB on reserved resource based on received HARQ ACK/NACK feedback. So the pre-empting UE can transmit a pre-emption indicator in PSFCH occasion as well. In this way, the pre-empted UE can detect the pre-emption indicator simultaneously when it receives the HARQ-ACK feedback from Rx UE then drop its reserved resource(s) for retransmission(s) or next transmission if pre-emption indicator is detected. The pre-emption indicator can be an ACK/NACK type signal on different frequency resource from SCI (from pre-empted UE) associated ACK/NACK resource in PSFCH occasion.
Proposal 7: The pre-empting UE can transmit an ACK/NACK type pre-emption indicator in PSFCH occasion.

Half-duplex detection 
The reliability issue due to a potential half duplex constraint in a groupcast transmission for NR mode-2 can be successfully mitigated with the help of RX-UE(s)/RSU periodically monitoring the SCI(s) transmission from group member UE(s) and providing feedback if there is any potential half duplex problem. Further RX-UE(s)/RSU could check the destination group identifier(s) and/or the resource selected for SL data transmission by group member UE(s) from their SCI(s) and if their destination group identifier(s) are identical and/or the resource selected by the group member TX UE(s) occupies the same time slot, then there is a potential half duplex problem and a potential feedback to the TX UE(s) could be helpful. As an enhancement, even if the PSSCH from TX UE(s) are successfully decoded by the group member UE(s), RX UE(s) could report SL-HARQ- NACK(s) on the feedback resource to implicitly indicate potential half duplex problem to respective TX UE(s) when the half duplex detection conditions are met and then the TX UE(s) could (re)transmit the corresponding transport block. Otherwise, RX UE can also (re)transmit the data to those TX UE(s) and the selection of RX UE in a group to (re)transmit the data can be based on SUE, relay UE etc..
[bookmark: _Hlk37409253]Proposal 8: Half duplex for groupcast transmission can be detected if more than one TX UE(s) transmit SCI with the same destination group id and in the same time slot 
· For groupcast option-1, RX UE(s) feedback NACK 
· Otherwise, RX UE (re)transmit the data to TX UE(s)

Reservation of resources for feedback-based HARQ retransmission(s)
During RAN1#97 meeting, regarding resource allocation in Mode 2, the related agreements was made as follows and the FFS part has not been solved:
Agreements:
· NR V2X Mode-2 supports resource reservation for feedback-based PSSCH retransmissions by signaling associated with a prior transmission of the same TB
· FFS impact on subsequent sensing and resource selection procedures
· At least from the transmitter perspective of this TB, usage of HARQ feedback for release of unused resource(s) is supported
· No additional signaling is defined for the purpose of release of unused resources by the transmitting UE
· FFS the behavior of the receiver UE(s) of this TB and other UEs

In RAN1#97 meeting, RAN1 has agreed that NR V2X Mode-2 supports resource reservation for feedback-based PSSCH retransmission by signaling associated with a prior transmission of the same TB.
Reservation of resource for feedback-based HARQ transmission(s) can provide retransmission resource for Tx UE timely when NACK is received from Rx UE in unicast/groupcast case. If there is no reserved resource for retransmission, Tx UE has to request a retransmission resource from network (in mode1) or autonomously select a resource (in mode 2) for retransmission. Both of them may increase the delay of retransmission. Reserving the retransmission resource can reduce this delay. 
In other side, the probability of successful decoding for each transmission is at least 90%, so the reserved resource for subsequent transmission(s) of same TB may be not used in most instances. So RAN1 needs to discuss the enhancement mechanisms to improve utilization efficiency of reserved resource. Some conditional resource reservation mechanism also can be considered, e.g. based on channel status, CBR etc. 
Based on above discussion, RAN1 needs to discuss enhancement mechanisms to improve utilization efficiency of reserved resource and conditional resource reservation mechanism from the following aspects:
Option 1: Tx UE uses the re-transmission resource for new TB transmission
Option 2: Rx UE uses the re-transmission resource
Option 3: The others UEs, except Tx UE and Rx UE, use the re-transmission resource
Option 4: Conditionally reserve re-transmission resource (e.g. based on channel status, CBR etc.)
Proposal 9: Discuss enhancement mechanisms to improve utilization efficiency of reserved resource and conditional resource reservation mechanism

Zone configuration for Mode 2
A discussion on Zone configuration is therefore warranted since many companies prefer to use the Zone Id configuration for calculating the TX-RX distance. To minimize the inaccuracies in the distance calculation, the Zones should be as small as possible. However, a smaller Zone would lead to frequent Zone changes by a fast moving transmitter UE and it would need to use a different TX Pool, corresponding to the new Zone Id, in quick succession – if designed like LTE V2X. If Sensing operation needs to be performed before the transmitter can transmit, the transmitter may not even have enough time to finish sensing before it moves on to the next Zone; or, the remaining useful time might be minimal. This can lead to unacceptable V2X performance as the transmissions are interrupted very often due to frequent Zone changes. On the other hand, if the Zone size is bigger (e.g. 500 meters) to avoid frequent Zone changes, the distance between the transmitter and receiver UEs. This points to the usage of two Zone configurations, instead of just one to fulfill two opposite aims. Zone configuration is still useful to be considered for basic safety message type transmission in NR-V2X and hence should be supported.
Proposal 10: R16 should support Zone configuration of larger size (e.g. 300 to 500 meters) for transmitting BSM in NR-V2X 
· Two Zone configurations should be considered where the smaller zones could be used for TX-RX distance based SL-HARQ feedback to avoid inaccuracies and larger zone for resource pool selection 


Conclusion
In this contribution, we focus on sensing and resource selection mechanism in NR V2X Mode 2 and present our views. We have the following proposals:
Proposal 1: A UE does not need to perform Step 1 checking every slot before ‘m-T3’
Proposal 2: There is no need to introduce timing restrictions between pre-selected and re-selected resources when re-evaluation is triggered, and no need to allow to change the pre-selected but not reserved resources which are still in the candidate resource set in order to ensure the timing restrictions.
Proposal 3: Re-evaluating the reserved resource is not needed.



Proposal 4: The reporting percentage (X%) of and  increment (Y) can be (pre)configured by network corresponding to.



Proposal 5: UE physical layer can determine the reporting percentage (X%) of and increment (Y) corresponding to  and measured channel busy ratio.
Proposal 6: For pre-emption mechanism, no additional behavior is needed at pre-empting UE side, it can assume that the pre-empted UE will drop its transmission on overlapped resource.
Proposal 7: The pre-empting UE can transmit an ACK/NACK type pre-emption indicator in PSFCH occasion.
Proposal 8: Half duplex for groupcast transmission can be detected if more than one TX UE(s) transmit SCI with the same destination group id and in the same time slot 
· For groupcast option-1, RX UE(s) feedback NACK 
· Otherwise, RX UE (re)transmit the data to TX UE(s)
[bookmark: _GoBack]Proposal 8: For groupcast half-duplex detection, RX UE(s) feedback NACK if one or more TX UE(s) transmit SCI with the same destination group id and time slot 
Proposal 9: Discuss enhancement mechanisms to improve utilization efficiency of reserved resource and conditional resource reservation mechanism
Proposal 10: R16 should support Zone configuration of larger size (e.g. 300 to 500 meters) for transmitting BSM in NR-V2X 
· Two Zone configurations should be considered where the smaller zones could be used for TX-RX distance based SL-HARQ feedback to avoid inaccuracies and larger zone for resource pool selection 
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