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1 Introduction

In RAN2#107bis meeting, the following agreements were made:

Agreements on SL HARQ: 
1: 
Like Tx UE in LTE-V2X, only one NR sidelink HARQ entity maintained for each sidelink carrier for transmission, and shared by all cast-types.

2:
Like Tx UE in LTE-V2X, the NR sidelink HARQ entity maintains a number of parallel sidelink processes, and shared by all unicast connections, groups and broadcast services. The maximum number of transmitting sidelink processes associated with each NR sidelink HARQ entity is pending on RAN1.
3:
Like Rx UE in LTE-V2X, only one NR sidelink HARQ entity maintained for each sidelink carrier for reception, and shared by all cast-types.
4:
Like Rx UE in LTE-V2X, the NR sidelink HARQ entity maintains a number of parallel sidelink processes, and shared by all unicast connections, groups and broadcast services. FFS for the maximum number of receiving sidelink processes associated with each NR sidelink HARQ entity.

5:
From a SCI, the Rx UE can select the HARQ process to handle the corresponding transmission from unoccupied HARQ process.

6:
For unicast/groupcast communication, each corresponding TB at the Tx UE should be associated with cast-type, Source ID, Destination ID and HARQ process id.

7:
For unicast/groupcast communication, the Tx UE’s MAC is able to receive the sidelink HARQ feedback indication (e.g. ACK or NACK) from SL PHY layer.

8:
For unicast/groupcast, the network shall configure the HARQ enable/disable to Tx-UE:


- For RRC_CONNECTED UEs: the gNB configure via RRC message.


- For RRC_Idle/RRC_Inactive UEs: the gNB configure via SIB.


- For OOC UEs: via pre-configure.

9:
RAN2 to support SL HARQ feedback enable/disable configures in SLRB level:


- For both mode1&mode2 UEs: SLRB level in RRC message.


- For Idle/Inactive/OOC UEs: SLRB level in SIB/pre-configuration message.
In this contribution, we discuss sidelink HARQ retransmission for mode 1. 
2 Discussion
In last meeting, we agreed the HARQ entity unit and HARQ process selection for Rx UE. However, it is not agreed how the Tx UE selects the HARQ process ID. We will discuss this issue first in this contribution.

In NR V2X, HARQ retransmission is supported for unicast and groupcast. Therefore, a discussion is ongoing to support HARQ retransmission and it is agreed to include HARQ information (i.e., HARQ process ID, NDI) in SCI in RAN1 adhoc meeting. 
In addition, according to the RAN1 agreement, the mode-1 UE sends an indication (i.e. Sidelink HARQ ACK/NACK) to the gNB to indicate the need for retransmission. When the gNB receives the Sidelink HARQ ACK/NACK from the UE, the gNB determines whether to support retransmission or not. If the gNB decides the UE to perform retransmission, the gNB will provide a dynamic SL grant and the mode-1 UE performs HARQ retransmission using the dynamic SL grant. Therefore, we can see that the gNB should provide the HARQ information (e.g., HARQ process ID, NDI) with SL grant such as NR Uu. 
Proposal 1: The sidelink HARQ information (e.g., HARQ process ID, NDI) for mode-1 UE is provided from the gNB.
If the proposal 1 is agreeable, the mode-1 UE should use the HARQ process ID set by the gNB during the sidelink data transmission, and should determine whether to retransmit the data through the NDI.  Also, the mode-1 UE should include the HARQ information provided from the gNB in the SCI when the UE performs the sidelink transmission.
Proposal 2: If proposal 1 is agreeable, the mode-1 UE should include the HARQ information received from the gNB in SCI.
Next discussion is about a configured SL grant. In NR Uu, the UE determines the indication of configured grant Type 2 activation/deactivation based on the NDI value. Thus, for the configured grant, the NDI value is fixed based on the purpose. If the NDI value is 0, the UE knows that the PDCCH contents indicate the configured grant type 2 activation/deactivation. Else if the NDI value is 1, the UE considers that the NDI for the corresponding HARQ process not to have been toggled.
In our understanding, the same mechanism can be used in NR-V2X. In NR-V2X, the configured SL grant Type 2 activation/deactivation and HARQ retransmission are supported. When the mode-1 UE receives the SL grant from the gNB, the UE should be able to distinguish whether the grant is for retransmission or indicates activation/deactivation. Thus, we propose the following.
Proposal 3: For configured SL grant, the NDI in SL grant has a fixed value based on the purpose as in NR Uu.
· If the NDI value is 0, it means the configured grant activation/deactivation.

· Else if the NDI value is 1, it means the retransmission grant.
3 Conclusion

Based on the above discussion, we have following proposals:
Proposal 1: The sidelink HARQ information (e.g., HARQ process ID, NDI) for mode-1 UE is provided from the gNB.
Proposal 2: If proposal 1 is agreeable, the mode-1 UE should include the HARQ information received from the gNB in SCI.
Proposal 3: For configured SL grant, the NDI in SL grant has a fixed value based on the purpose as in NR Uu.
· If the NDI value is 0, it means the configured grant activation/deactivation.

· Else if the NDI value is 1, it means the retransmission grant.
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