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Introduction
The following agreements for resource allocation in mode 1 for NR were made in RAN1 #99 [1]:Agreements:
· Existing DCI size budget is maintained when the UE is configured with SL 
· (working assumption): The size of the new DCI format and the size of one of the existing NR DCI formats are aligned.
Agreements:
· For dynamic grant, DCI contains HARQ ID and NDI.
Agreements:
· For dynamic grant, DCI indicates the time-frequency resource allocation with the signalling format used for SCI.
· In addition, the starting sub-channel for initial transmission is signalled in DCI.
Agreements:
· For dynamic grant, the number of retransmissions of a TB is up to the gNB.
· For configured grant, the maximum number of times that a TB can be retransmitted using the resources provided by the configured grant is configured per priority per configured grant.
Agreements:
· For dynamic grant and CG:
· If the gNB provides PUCCH resources for feedback, the UE reports SL HARQ FB to the gNB
· If the gNB does not provides PUCCH resources for feedback, the UE does not report SL HARQ FB to the gNB
Agreements:
· For case of DG and type 2 CG: one combination of “timing and resource for PUCCH” is used to indicate that PUCCH resource is not provided
· For type 1 CG: no RRC configuration of PUCCH resources indicates that PUCCH resource is not provided
Agreements:
· NR supports SL transmissions at least in cell-specific UL resources in Uu.



In this paper, we discuss the details of DCI design for NR V2X mode 1.

DCI Contents 
For NR V2X mode 1, a new DCI format, DCI format 3_0 [2], is defined to be used for scheduling the NR PSCCH and PSSCH. The DCI format 3_0 is used to schedule a dynamic grant or activate/deactivate type-2 configured grant when the CRC is scrambled by SL-RNTI or SL-CS-RNTI respectively.
The following downlink control information fields have been specified for DCI format 3_0 [2]:
· Time gap 
· HARQ process ID 
· New data indicator 
· Lowest index of the subchannel allocation to the initial transmission 
· SCI format 0-1 fields 
· Frequency resource assignment.
· Time resource assignment.
· PSFCH-to-HARQ feedback timing indicator 
· PUCCH resource indicator 
· Configuration index 

During RAN #86 meeting, a list of the tasks that RAN1 needs to focus on at RAN1#100 meeting for 5G V2X was summarized in RP-193198 [3]. On the task list, one remaining issue of the NR V2X mode 1 is the details on DCI contents for dynamic grant and Type-2 configured grant. In this section, we discuss the details on this aspect.

1.1 DCI contents for dynamic grant
In NR V2X mode 1, for dynamic grant scenario, gNB sends a DCI to schedule a sidelink transmission with the resources to be used. At RAN1 #98bis, it had been agreed that a UE-specific SL-RNTI will be introduced for the DCI for dynamic grant. Since it is supported that the DCI can dynamically schedule broadcast, groupcast and 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.

[bookmark: _GoBack]Regarding the contents of information fields of the DCI, in addition to the above downlink control information specified for DCI format 3_0 [2], the following downlink control information may also be carried by a DCI format 3_0 to allow gNB to flexibly schedule a sidelink transmission with dynamic signalling on downlink:
· Cast type indicator: Since the DCI format 3_0 can be used for scheduling broadcast, groupcast or unicast, this field is used to indicate the communication type of the scheduled sidelink transmission.
· Resource pool index: In V2X mode 1, a UE may be configured with multiple transmit resource pools, this field is used to indicate the resource pool to be used for the scheduled sidelink transmission.
· Destination ID: In some cases, a gNB may receive multiple SR from the same UE requesting the grants for sidelink transmissions to different destination UEs. This field may be used to indicate the destination of the scheduled sidelink transmission. 
· PSFCH resource indicator: Different from the V2X mode 2, gNB may have full control of sidelink resource allocations in V2X mode 1. It is beneficial for resource utilization if gNB can flexibly schedule the feedback resource on the sidelink. Similar to the PUCCH resource indicator, this field is used to indicate the PSFCH resource to be used for the feedback of a scheduled sidelink transmission. 
Proposal 2. In addition to the already specified downlink control information for dynamic scheduling on sidelink, the following control information may also be indicated by a DCI format 3_0:
· Cast type indicator
· Resource pool index
· Destination ID 
· PSFCH resource indicator

1.2 DCI contents for Type-2 configured grant 
When a DCI format 3_0 is used for activating/deactivating a type-2 configured grant, in addition to the above specified control information in DCI format 3_0 [2], the following information may also be included in the DCI:
· Activation/deactivation indicator: This field is used for activation or deactivation of a resource configuration for type-2 configured grant.
· Cast type indicator: Since the DCI format 3_0 can be used for activating type-2 configured grant for broadcast, groupcast or unicast, this field may also be used to indicate the communication type of a resource configuration for an activated type-2 configured grant, if necessary.
· Destination/Zone ID: A UE may be connected with multiple other UEs on the sidelink and may communicate with them using type-2 configured grant. This field may be used to indicate the destination or zone for a resource configuration for the activated type-2 configured grant. 
Proposal 3. In addition to the already specified downlink control information, the following control information may also be indicated by the DCI format 3_0 for a type-2 configured grant:
· Activation/deactivation indicator
· Cast type indicator
· Destination/Zone ID 



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. In addition to the already specified downlink control information for dynamic scheduling on sidelink, the following control information may also be indicated by a DCI format 3_0:
· Cast type indicator
· Resource pool index
· Destination ID 
· PSFCH resource indicator
Proposal 3. In addition to the already specified downlink control information, the following control information may also be indicated by the DCI format 3_0 for a type-2 configured grant:
· Activation/deactivation indicator
· Cast type indicator
· Destination/Zone ID 
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