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1 Introduction
In RAN#83 meeting, a new work item on 5G V2x was approved [1], including the objective to study the sidelink resource allocation mechanisms. In RAN1#97 meeting, the following agreement is made for mode 1 resource allocation:

Agreements:

· Sidelink HARQ ACK/NACK report from transmitter UE to gNB is supported with details FFS.

Note: this reverts the following agreement from RAN1#96:

· Sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16.

· SR/BSR report to gNB for the purpose of requesting resources for HARQ retransmission is not supported.

In this contribution, the further details of V2x Mode 1 sidelink resource allocation are discussed. 
2 Mode 1 HARQ feedback in UL 

2.1 HARQ feedback timing
Dynamic HARQ-ACK feedback timing is supported for NR DL data transmission. However, RAN1 has agreed that (pre-)configuration indicates the time gap between PSFCH and the associated PSSCH for Mode 1 and Mode 2. As in Mode 1 communication the PSSCH transmission is scheduled by the gNB, the gNB can also be aware of the associated PSFCH feedback timing. It is thus possible to implicitly decide the Mode 1 HARQ feedback timing without signaling in the DCI.
Proposal 1: The Mode 1 HARQ feedback timing can be implicitly decided without signaling in the DCI.
2.2 PUCCH resource selection
NR PUCCH resource selection mechanism for UL HARQ-ACK information can be reused for Mode 1 HARQ feedback. The same PUCCH resource set configuration as UL HARQ configurations can be used to transmit Mode 1 HARQ feedback.
Proposal 2: Reuse the PUCCH resource selection and PUCCH resource set configuration of UL HARQ transmission for Mode 1 HARQ.
2.3 HARQ codebook and UCI multiplexing
If the UE is performing both DL transmission and SL transmission, UE may need to feedback UL HARQ and Mode 1 HARQ information in the same time slot. In such a case, the UL HARQ bits and Mode 1 HARQ bits should be multiplexed together and transmitted together in a single PUCCH. 
Proposal 3: If transmitted in the same slot, the UL HARQ bits and Mode 1 HARQ bits are multiplexed together and transmitted in a single PUCCH.

Vehicle UE may have UL control/data communication and Mode 1 sidelink communication simultaneously. Therefore, UCI multiplexing among the Mode 1 HARQ bits and existing UL control & data transmissions should be supported when time domain overlapping happens. 

Proposal 4: Support multiplexing of the Mode 1 HARQ bits and UL PUSCH/PUCCH transmissions when time domain overlapping happens.
3 Conclusion
In this contribution, the issues on 5G V2x Mode 1 resource allocation are discussed. Based on the discussion, we made the following proposals:

Proposal 1: The Mode 1 HARQ feedback timing can be implicitly decided without signaling in the DCI.

Proposal 2: Reuse the PUCCH resource selection and PUCCH resource set configuration of UL HARQ transmission for Mode 1 HARQ.
Proposal 3: If transmitted in the same slot, the UL HARQ bits and Mode 1 HARQ bits are multiplexed together and transmitted in a single PUCCH.

Proposal 4: Support multiplexing of the Mode 1 HARQ bits and UL PUSCH/PUCCH transmissions when time domain overlapping happens.
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