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1 Introduction

Although retransmission was supported in LTE V2X sidelink communication, HARQ feedback was not. Tx UE is required to transmit the packet a specific number of times, which is indicated directly by DCI for PSSCH scheduling or selected from a pool of allowed retransmission number configured by higher layer, on sidelink carriers. Such blind retransmission scheme simplifies the design of the sidelink interface in LTE, however, sacrifices spectrum efficiency. In NR V2X, to support sidelink one-to-one communciation and to increase spectrum efficiency, sidelink HARQ feedbacks are introduced to sidelink communication.
In NR V2X sidelink communication, resource for transmission can be acquired via the gNB, aka mode-1 resource allocation,  or the Tx UE by sensing scheme, aka mode-2 resource allocation. For the mode-1 sidelink communication, if both the resource for initial transmission and the resource for retransmission are allocated by the gNB, the HARQ feedback should be delivered to the gNB, intuitively. However, in the last RAN1 meeting, the following agreement was achieved [1]:
	Agreements:
· In mode 1 for unicast and groupcast, it is supported for the transmitter UE via Uu link to report an indication to gNB to indicate the need for retransmission of a TB transmitted by the transmitter UE. 

· FFS the format of the indication, e.g., in the form of HARQ ACK/NACK, or in the form of SR/BSR, etc.
Agreements:
· Sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16.


In this contribution, we discuss the implementation of HARQ procedure in mode-1 sidelink communication.

2 Discussion
In the last RAN1 meeting, sharing of reception status with the gNB was discussed. Companies assumed that resources for retransmission should be reserved and signaled prior to or during the initial transmission, even for feedback based HARQ retransmission. The purpose is to enable sensing operation, especially for coexistence of mode-1 and mode-2. In such case, forwarding of HARQ feedback to the gNB seems unnecessary for request of retransmission resource. Even if retransmission is required and there is no resource for retransmission at all, the Tx UE could send SR/BSR to the gNB to request more sidelink resources, instead of relying on HARQ feedbacks. 
Observation 1: SR/BSR from Tx UE to gNB, instead of ACK/NACK report, is used to trigger scheduling for retransmission in mode-1.

HARQ is used in stop-and-wait mode, which is less efficient. Therefore, multiple stop-and-wait HARQ processes are done in parallel, i.e. when one HARQ process is waiting for acknowledgement, another HARQ process can send the data. In NR Uu, the association of a HARQ process and an acknowledgement is identified by the timing between the data transmission and the acknowledgement. On the other hand, when a SR/BSR for sidelink is received at the gNB, the gNB has no idea which sidelink HARQ process is requesting the retransmission resource. The gNB even cannot determine the request is for a new transmission or a retransmission.
Observation 2: gNB is not able to identify the HARQ process which requests sidelink resource allocation for retransmission, upon receipt of SR/BSR.

If HARQ information is known at the gNB, the gNB could directly allocate a resource dedicated to a HARQ process. For example, in Uu DL and UL data transmission, a HARQ process identifier is included in the DCI for scheduling. However, without HARQ information, it is not practical that the gNB controls the HARQ processes for sidelink transmission.
Observation 3: It is not practical that the gNB controls the HARQ processes for sidelink transmission.

Since the gNB is not able to control the HARQ process for sidelink, it is straightforward that it should be the Tx UE which controls the HARQ operation within each sidelink carrier. When a sidelink grant is indicated, the Tx UE would determine the HARQ process the sidelink grant is associated with. If the associated HARQ process is for new transmission, a MAC PDU should be assembled. If the associated HARQ process is waiting for a retransmission, the data stored in the corresponding HARQ buffer will be transmitted according to the indicated sidelink grant.
Proposal 1: The Tx UE controls the HARQ operation associated with each sidelink carrier.

In LTE V2X, DCI format 5A is added for sidelink communication to support V2X. DCI format 5A carries information on the sidelink resource allocation and also provide the relevant HARQ information, which consists of TB size only. Similar to DCI format 5A in LTE system, DCI for sidelink scheduling in NR, would not carries the information on HARQ operation. 
Proposal 2: As in LTE, the HARQ operation related information, e.g. HARQ process ID, NDI, RV etc. is not included in the scheduling DCI for sidelink resource allocation.

3 Conclusion

In this contribution, we discuss the implementation of HARQ procedure in mode-1 sidelink communication. Observations and proposals are given as follows:
Observation 1: SR/BSR from Tx UE to gNB, instead of ACK/NACK report, is used to trigger scheduling for retransmission in mode-1.

Observation 2: gNB is not able to identify the HARQ process which requests sidelink resource allocation for retransmission, upon receipt of SR/BSR.

Observation 3: It is not practical that the gNB controls the HARQ processes for sidelink transmission.
Proposal 1: The Tx UE controls the HARQ operation associated with each sidelink carrier.

Proposal 2: As in LTE, the HARQ operation related information, e.g. HARQ process ID, NDI, RV etc. is not included in the scheduling DCI for sidelink resource allocation.
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