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1. Introduction

For NR V2X, there are some agreements as quoted below [1-5]:          

Agreements:

· When NR Uu schedules NR SL mode 1, both type 1 and type 2 configured grants are supported for NR SL 
Agreements:

· It is supported that in mode 1 for unicast, the in-coverage UE sends an indication to gNB to indicate the need for retransmission 

· At least PUCCH is used to report the information

· If feasible, RAN1 reuses PUCCH defined in Rel-15
· The gNB can also schedule re-transmission resource

· FFS transmitter UE and/or receiver UE

· If receiver UE, the indication is in the form of HARQ ACK/NAK

· If transmitter UE, FFS

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.

Send an LS to RAN2 with the agreement – R1-1907889, which is approved with final LS in R1-1907905
Agreements:

· NR sidelink does not support performing different transmissions of a TB using different configured grants.

Agreements:

· For mode 1:

· A dynamic grant by the gNB provides resources for transmission of PSCCH and PSSCH.

In this contribution, we discuss some consideration on Mode 1 NR-V2X sidelink communication.
(Note: This document is revision of R1-1909207.)
2. Discussion 

For mode 1, sidelink transmission resource is scheduled by network. Following concept in LTE mode 3, the network transmits a SL grant to a transmitter UE, and then the transmitter UE performs sidelink transmission following the SL grant scheduling. The SL grant can indicate PSSCH time and frequency resources. However, the network may not exactly know the situation of data arrival in transmitter UE side, especially the transmitter UE may have multiple sidelink connections with different paired UEs or sidelink groups. It may consume much signal overhead and latency for network to acquire such situation of data arrival in time, for multiple sidelink connections. Thus, it may be better for transmitter UE to determine destination UE autonomously. 
Proposal 1: A SL grant does not indicate destination UE.
Unlike LTE, NR V2X further supports unicast and groupcast transmission. The sidelink channel condition with different paired UEs may be quite different. It may also consume much signal overhead and latency for network to acquire sidelink channel condition. Moreover, in case that SL grant does not indicate destination UE, the network cannot decide MCS and corresponding TB size beforehand. Thus, upon receiving a SL grant, transmitter UE can determine MCS and TB size based on sidelink channel quality with destination UE.
Proposal 2: For unicast, upon receiving a SL grant, transmitter UE determines MCS and TB size based on sidelink channel quality with destination UE.

In RAN1 #96 meeting, it is agreed to support transmitter UE via Uu link to report the indication to gNB to indicate the need for retransmission of a TB transmitted by the transmitter UE. Accordingly, the gNB can schedule re-transmission resource. To identify the re-transmission resource, SL grant may require indicating whether the scheduled resource is for new sidelink transmission or for sidelink retransmission. 
Proposal 3: SL grant indicates the scheduled resource is for new sidelink transmission or for sidelink retransmission.

In RAN1 #adhoc 1901 meeting, it is agreed to support both type 1 and type 2 configured grants for NR sidelink. Based on the agreement, after gNB indicates/activates the type 1 or type 2 configured grant to a sidelink UE, the sidelink UE could use sidelink resource indicated by type 1 or type 2 configured grant without receiving additional downlink control information.

Furthermore, in RAN1 #97 meeting, NR SL supports that transmitter UE transmits HARQ ACK/NACK report for informing gNB about the need for retransmission. According to RAN1 #adhoc meeting, at least PUCCH is used to report it. Considering dynamic grant (e.g., SL grant), the dynamic grant could indicate PUCCH resource by explicitly field in the dynamic grant (e.g., PUCCH resource index, slot offset). However, for configured grant (e.g., especially for type 1 configured grant), how to indicate PUCCH resource needs further consideration. For type 1 configured grant, since there is no additional dynamic signalling for activation/deactivation, PUCCH resource could be indicated in the configuration of type 1 configured grant. For type 2 configured grant, PUCCH resource could be indicated in the configuration or be indicated via activation DCI. Either indicated way could be considered, while the former indicated way is to have consistent behaviour for configured grants and the latter indicated way is to be similar as dynamic grant.
Proposal 4: For type 1 configured grants in NR SL mode 1, PUCCH resource used for sidelink HARQ ACK/NACK report is configured by RRC.

Proposal 5: For type 2 configured grants in NR SL mode 1, PUCCH resource used for sidelink HARQ ACK/NACK report is configured by RRC or indicated by activation DCI.
When transmitter UE intends to transmit HARQ ACK/NACK of sidelink for retransmission in a slot, the transmitter UE may encounter a situation that the transmitter UE is required to transmit HARQ ACK/NACK of downlink in the same slot. How and which content the transmitter UE transmits needs further study. A first way is that network could schedule different resources in time domain for HARQ ACK/NACK of sidelink and HARQ ACK/NACK of downlink. In detail, network could configure different resources TDMed in the slot for transmitting HARQ ACK/NACK of each interface. A second way is reusing Rel-15 NR Uu mechanism that the transmitter UE transmits a PUCCH resource comprising multiplexed HARQ ACK/NACK of two different interfaces, though it may cause larger codebook size. Considering limited time to close Rel-16 WI, we think reusing Rel-15 NR Uu UCI codebook size determination could be a baseline to apply.
Proposal 6: For NR SL mode 1, RAN1 supports to multiplex HARQ ACK/NACK of SL and Uu in a PUCCH.
3. Conclusion

In this contribution, we discuss some consideration on Mode-1 NR-V2X sidelink communication, and have the following proposals:

Proposal 1: A SL grant does not indicate destination UE.
Proposal 2: For unicast, upon receiving a SL grant, transmitter UE determines MCS and TB size based on sidelink channel quality with destination UE.

Proposal 3: SL grant indicates the scheduled resource is for new sidelink transmission or for sidelink retransmission.
Proposal 4: For type 1 configured grants in NR SL mode 1, PUCCH resource used for sidelink HARQ ACK/NACK report is configured by RRC.
Proposal 5: For type 2 configured grants in NR SL mode 1, PUCCH resource used for sidelink HARQ ACK/NACK report is configured by RRC or indicated by activation DCI.
Proposal 6: For NR SL mode 1, RAN1 supports to multiplex HARQ ACK/NACK of SL and Uu in a PUCCH.
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