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Introduction
The mode 1 resource allocation has been discussed in the past several RAN1 meetings. It was agreed in [1] that  

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 contribution, we provide our views on DCI format details, sidelink HARQ feedback to gNB, as well as shared carrier for mode 1 resource allocation. 
Discussion
DCI format 
In LTE V2X, an eNB controls a mode 3 UE sidelink transmissions with either dynamic scheduling or SPS. A common LTE DCI format (i.e., DCI format 5A) is used for scheduling sidelink transmissions, in support of both dynamic scheduling and SPS.

It was agreed that dynamic scheduling, type 1 and type 2 configured grants are supported for NR V2X sidelink. No physical layer signaling is needed for type 1 configured grant. Considering many information fields are common for both dynamic scheduling and type 2 configured grant, a common DCI format should be designed for both dynamic scheduling and type 2 configured grant in NR V2X. This simplifies UE operations. Hence, we have the following proposal:

Proposal 1: A common NR DCI format is used to schedule NR sidelink transmissions, in support of both dynamic scheduling and type 2 configured grant.

In LTE V2X, the DCI format 5A is zero padded to align its payload size to DCI format 0. This design is to reduce the blind decoding complexity. The similar mechanism could be extended to NR V2X. In NR Uu link, up to 4 DCI payload sizes are already allowed for each cell. Hence, it is not preferred to introduce another DCI payload size for sidelink scheduling, which further increases UE decoding complexity. 

Proposal 2: The NR DCI format for scheduling NR sidelink should be payload size aligned to an existing NR DCI format.

In case the NR DCI format for scheduling NR sidelink has the same payload size as an existing NR DCI format, this new NR DCI format should be distinguished by using a sidelink RNTI to scramble the CRC bits of NR DCI.

Furthermore, with a common NR DCI format for scheduling NR sidelink, a mechanism is needed for UE to distinguish between dynamic grant and type 2 configured grant. Hence, we propose to introduce two sidelink RNTIs: one for dynamic grant and the other for type 2 configured grant.  

Proposal 3: Two different sidelink RNTIs are introduced for NR DCI scheduling NR sidelink: one for dynamic grant and the other for type 2 configured grant. Sidelink RNTI is used to scramble the CRC bits of NR DCI.

It was agreed [1] that NR DCI indicates the slot offset between DCI reception and the first sidelink transmission scheduled by the DCI. The details are FFS.  

In NR uplink transmission, the slot where a UE should transmit PUSCH is set as , where  is the slot with the scheduling DCI, and  is based on the numerology of PUSCH. A table with a list of  values is defined, and an entry index to the table is indicated in the scheduling DCI. 
 
In our view, the similar scheme could be applied to NR sidelink transmissions scheduled by network. Specifically, the slot where a transmitter UE should transmit PSCCH/PSSCH is set as , where  is the slot with the scheduling DCI, and  is based on the numerology of PSSCH. A table of a list of  values is defined, and a table entry index is indicated in the scheduling DCI.  

Proposal 4: The determination of time slot of the first PSSCH transmission scheduled by DCI follows the similar scheme as that for PUSCH transmission.

Sidelink HARQ feedback to gNB
It was agreed [2] that sidelink HARQ ACK/NACK should be reported from transmitter UE to gNB. The sidelink HARQ transmission from UE to gNB is via PUCCH, whose timing and resource should be indicated in the corresponding PDCCH [1]. 

In NR DL, the time gap between PDSCH transmission and HARQ feedback is indicated in the corresponding PDCCH. In fallback DCI format, a 3-bit field is directly interpreted to a slot value for the time gap. In non-fallback DCI format, a field is interpreted to an entry index of a configured time gap table. This bit field size is variable, depending on the configured table.

In NR V2X, the time gap between the last PSSCH transmission (in case of blind retransmission) and PUCCH transmission can be indicated in the corresponding PDCCH. This time gap can be in the unit of slots. A transmitter UE can only report sidelink HARQ ACK/NACK to gNB after it receives the PSFCH transmissions from receiver UE(s). Hence, the time gap between the last PSSCH transmission and PUCCH transmission also depends on the configured PSFCH periodicity, as well as the transmitter UE’s processing time. 

It is preferred to configure a time gap table between the last PSSCH transmission and PUCCH transmission, and an entry index of this time gap table is contained in the corresponding PDCCH.  The configured time gap table takes into account of the PSFCH periodicity and UE capability.

Proposal 5: For transmitter UE’s sidelink HARQ reporting to gNB, the time gap between the last PSSCH transmission and the corresponding PUCCH transmission should be indicated in the NR DCI for scheduling sidelink transmissions. The indication is via an entry index of a configured time gap table. 

In NR Uu link, PUCCH resource set is determined based on UCI payload size, while PUCCH resource within the determined PUCCH resource set is indicated via the corresponding PDCCH. The similar mechanism could be extended to NR sidelink. Specifically, PUCCH resource set is determined based on sidelink HARQ ACK/NACK payload size, while PUCCH resource within the determined PUCCH resource set is indicated via the corresponding PDCCH. Considering the number of sidelink HARQ ACK/NACK bits in release 16 is likely less than 2, it is probably that only the first PUCCH resource set is used for sidelink HARQ report.  

Proposal 6: For transmitter UE’s sidelink HARQ reporting to gNB, the PUCCH resource determination follows the similar scheme as that for UCI reporting.

Shared carrier
NR supports to assign resources in shared licensed carrier between Uu link and sidelink. Three types of symbols (DL, UL, F) are defined in a slot format. The slot format indication can be configured via cell-specific SIB or UE-specific RRC signaling. The configured flexible symbols can be further dynamically scheduled for uplink or downlink transmissions. The use of UE-specific RRC signaling and dynamic scheduling for slot format indication will lead to misalignment between transmitter UE and receiver UE. Hence, it is preferred to only use cell-specific configured symbols for sidelink transmission. 

To avoid the interference between downlink transmission and sidelink transmission, the DL symbols should not be used for sidelink transmission. Also, the flexible symbols should not be used for sidelink transmissions, since it may be dynamically scheduled for downlink transmission. Hence, we propose to use only cell-specific UL resources for sidelink transmission in shared carrier. 

Proposal 7: NR supports the sidelink transmission on cell-specific UL resources in shared carrier. 

Conclusion
In this contribution, we provided our view on Mode 1 resource allocation. Our proposals are as follows:

Proposal 1: A common NR DCI format is used to schedule NR sidelink transmissions, in support of both dynamic scheduling and type 2 configured grant. 
Proposal 2: The NR DCI format for scheduling NR sidelink should be payload size aligned to an existing NR DCI format.
Proposal 3: Two different sidelink RNTIs are introduced for NR DCI scheduling sidelink transmissions: one for dynamic grant and the other for type 2 configured grant. Sidelink RNTI is used to scramble the CRC bits of NR DCI.
Proposal 4: The determination of time slot of the first PSSCH transmission scheduled by DCI follows the similar scheme as that for PUSCH transmission.
Proposal 5: For transmitter UE’s sidelink HARQ reporting to gNB, the time gap between the last PSSCH transmission and the corresponding PUCCH transmission should be indicated in the NR DCI for scheduling sidelink transmissions. The indication is via an entry index of a configured time gap table. 
Proposal 6: For transmitter UE’s sidelink HARQ reporting to gNB, the PUCCH resource determination follows the similar scheme as that for UCI reporting.
Proposal 7: NR supports the sidelink transmission on cell-specific UL resources in shared carrier. 
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