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Introduction
The following agreements for resource allocation for NR were made in RAN1 #98 [1]:Agreements:
· For Mode-1, support both same-carrier & cross-carrier scheduling from gNB to NR SL
· Whether or not to have the cross-carrier scheduling indicator in the DCI given that there is only one SL carrier for a UE in Rel-16

Agreements:
· At least for dynamic grant, the timing and resource for PUCCH used for conveying SL HARQ feedback to the gNB are based on the indication(s) in the corresponding PDCCH
· Details FFS
Agreements:
· DCI indicates the slot offset between DCI reception and the first sidelink transmission scheduled by DCI.
· The minimum gap between DCI and the first scheduled sidelink transmission is not smaller than the corresponding UE processing time.
· Details FFS



In this paper, we discuss the details on resource allocation for NR V2X mode 1.

Dynamic grant 
1.1 DCI format
[bookmark: _Hlk21333065]In NR V2X mode 1, for dynamic grant scenario, gNB sends a DCI to schedule a sidelink transmission with the resources to be used. A new DCI format needs to be designed and a new RNTI needs to be introduced to serve this purpose to support a broadcast, groupcast or unicast transmission on the sidelink. To reduce the burden of the blind decoding of the DCI on the UE side, it is preferable that gNB sends the DCI using the same DCI format for all these three cases.  
Proposal 1. Same DCI format is used for resource allocation for broadcast, groupcast and unicast in mode 1.

For different cast types, e.g., broadcast, groupcast and unicast, the UE may need to interpret the received DCI in different ways since different fields may be carried by the DCI. Therefore, a UE needs to differentiate whether the received DCI is for broadcast, groupcast or unicast. To serve this purpose, one approach is that the gNB can allocate different RNTIs for different cast types. However, the drawback of this approach is that the UE needs to blind decode for all the three possibilities. Another approach is that the gNB can indicate the cast type information in the scheduling DCI. In our view, the second approach would be preferable since it can reduce the number of blind decodes without introducing large signalling overhead.
Proposal 2. For dynamic grant, gNB sends an indication in DCI for the UEs to differentiate the cast types, e.g., broadcast, groupcast or unicast.

1.2 HARQ operation
Supporting the HARQ feedback on the sidelink is a new feature introduced in NR to improve the reliability of the V2X communication. To support this feature, in NR V2X mode 1, the gNB needs to allocate resources to be used by the UEs for sending the feedback on both the sidelink and the Uu interface. In RAN1 #98, it has been agreed that, for dynamic scheduling, the resource used for conveying the sidelink HARQ feedback on the Uu interface is scheduled by the scheduling DCI. Similar idea can be also applied to the scheduling of the feedback resource to be used on the sidelink. So, we propose, for dynamic grant, the resource used for conveying the sidelink feedback from Rx UE to the Tx UE on the sidelink is scheduled by the scheduling DCI. 
Proposal 3. For dynamic grant, the resource used for conveying the sidelink feedback from Rx UE to the Tx UE on the sidelink is scheduled by the scheduling DCI.

Another information related to the HARQ operation that needs to be signalled by the gNB is the HARQ process ID. In NR, gNB indicates the HARQ process ID in the scheduling DCI when it schedules a transmission on the Uu interface. In NR V2X mode 1, the HARQ process ID for a sidelink transmission may be also provided by the gNB to help the network have a better control of the sidelink transmissions. 
Proposal 4. For dynamic grant, the HARQ process ID of the sidelink transmission is indicated in the scheduling DCI like the NR Uu interface.

Sidelink resource in a shared carrier  
Another open issue that has not yet been addressed in mode 1 is which symbols that can be used for sidelink transmission on a shared carrier. In LTE V2X, uplink symbols can be used for sidelink transmission. In NR, 3 symbol types have been specified: DL symbol, UL symbol and flexible symbol. It would be straightforward to agree that UL symbols can be used for sidelink transmission on a shared carrier in NR. The questionable one is if also the flexible symbol can be used as well.
In our view, in NR V2X mode 1, as the Uu transmission and the sidelink transmission on the shared carrier are fully controlled by the gNB, only allowing the UL symbol to be used for sidelink transmission may introduce unnecessary restriction to the system resource utilization. Different from the LTE V2X use cases, NR V2X may support more sporadic traffic which may have different payload sizes. To support this, more flexibility is needed in the scheduling. Therefore, we propose that both uplink symbols and flexible symbols can be used for NR sidelink transmission in a shared carrier.
[bookmark: _Ref4943330]Proposal 5. Both uplink symbols and flexible symbols can be used for NR sidelink transmission in a shared carrier.

Conclusion
In this contribution, we discuss the details on resource allocation for NR V2X mode 1. The following observations and proposals were made.
Proposal 1. Same DCI format is used for resource allocation for broadcast, groupcast and unicast in mode 1.
Proposal 2. For dynamic grant, gNB sends an indication in DCI for the UEs to differentiate the cast types, e.g., broadcast, groupcast or unicast.
Proposal 3. For dynamic grant, the resource used for conveying the sidelink feedback from Rx UE to the Tx UE on the sidelink is scheduled by the scheduling DCI.
Proposal 4. For dynamic grant, the HARQ process ID of the sidelink transmission is indicated in the scheduling DCI like the NR Uu interface.
Proposal 5. Both Uplink symbols and flexible symbols can be used for NR sidelink transmission in a shared carrier.
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