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Introduction
RAN#83 approved WI on 5G V2X with NR sidelink. The approved WID is found in RP-190766. The WI scope includes HARQ operation in NR Sidelink Mode 1 as RAN2 work as follows:
	· Resource allocation [RAN1, RAN2]

· Mode 1

· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome

…
· Sidelink physical layer procedures as per the study outcome

· HARQ procedures [RAN1, RAN2]


In this document, we discuss how to support HARQ retransmission for NR Sidelink Mode 1.
Discussion
The outcome of the study on HARQ in Sidelink Mode 1 is captured in TR 38.885 v2.0.0 as follows:

	5.1.2.2.2
HARQ procedure details for Mode 1 resource allocation

The time between PSSCH and sending HARQ feedback on PSFCH is (pre-)configured. For unicast and groupcast, if retransmission is needed on the SL, this can be indicated to the gNB by an in-coverage UE using PUCCH. It is supported that the transmitter UE sends the indication to its serving gNB in a form such as SR/BSR, but not in the form of HARQ ACK/NACK.

The study considered an additional option of the receiver UE sending the indication to its serving gNB, as HARQ ACK/NACK, and assuming no inter-BS communication.

SL re-transmission resources can also be scheduled by the gNB without receiving such an indication.


In addition, during NR V2X SI, RAN1 made some agreements on sidelink HARQ in NR Sidelink Mode 1 as follows:

	· Agreements on sidelink HARQ
· 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.

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


As discussed in RAN1, gNB can allocate SL grant to TX UE in NR SL Mode 1. If TX UE performs HARQ transmission on SL grant, TX UE may receive HARQ NACK from RX UE in SL. Thus, TX UE will need ReTX grant for SL. However, unless UE indicates HARQ ReTX to gNB, gNB cannot know whether SL grant needs to be allocated for every HARQ retransmission.
Observation 1: In SL Mode 1, gNB cannot know whether SL grant needs to be allocated for every HARQ retransmission, unless UE requests SL grant for every HARQ retransmissions.

If TX UE reports an indication to gNB to indicate need for retransmission as agreed in RAN1, gNB can allocate ReTX grant to TX UE. However, such HARQ ReTX based on the indication will require delay for handshake between TX UE and gNB whenever TX UE wants to perform ReTX of a MAC PDU in SL. Thus, using such indication-based approach could be challenging for delay-sensitive V2X services.
Observation 2: Indication to gNB for every HARQ retransmission will require delay for every retransmission which would be not desirable for some delay-sensitive V2X services.

As captured in TR 38.885, SL re-transmission resources can be scheduled by the gNB with or without receiving such an indication from a UE. In case that gNB schedules retransmissions without such an indication, it seems beneficial for gNB to know how many retransmissions should be allocated to TX UE performing SL Mode 1 in a relatively long-term manner e.g. for every MAC PDU or a certain number of consecutive MAC PDUs. 

It seems likely for gNB to allocate ReTX grants based on QoS requirement and SL channel status. As in LTE, TX UE may provide Sidelink UE Information and SPS assistance information to gNB. Thus, gNB may be able to know QoS requirements on V2X service based on such information provided by TX UE. But, gNB may not quickly respond to varying SL channel status because TX UE does not report CSI to gNB. 
One simple approach to help gNB to determine the number of HARQ retransmissions for SL Mode 1 is that TX UE informs gNB about the suggested number of HARQ retransmissions e.g. via Sidelink UE Information or Sidelink BSR based on sidelink channel status and/or QoS requirement. 
Proposal 1: TX UE indicates the suggested number of HARQ retransmissions to gNB e.g. via Sidelink UE Information or Sidelink BSR based on sidelink channel status and/or QoS requirement.

RAN1 agreed that SL re-transmission resources can be scheduled by the gNB. If gNB does not receive any indication to every HARQ retransmission, it seems better for gNB to allocate ReTX resources used for multiple HARQ retransmissions as well as initial HARQ transmission. Thus, we propose to allow gNB to allocate SL resources for one or more HARQ retransmissions as well as initial HARQ transmission of a MAC PDU.
Proposal 2: gNB is allowed to allocate SL resources for one or more HARQ retransmissions as well as initial HARQ transmission of a MAC PDU. 

Conclusion

In conclusion, we propose to discuss the following proposal and observations: 
Observation 1: In SL Mode 1, gNB cannot know whether SL grant needs to be allocated for every HARQ retransmission, unless UE requests SL grant for every HARQ retransmissions.

Observation 2: Indication to gNB for every HARQ retransmission will require delay for every retransmission which would be not desirable for some delay-sensitive V2X services.

Proposal 1: TX UE indicates the suggested number of HARQ retransmissions to gNB e.g. via Sidelink UE Information or Sidelink BSR based on sidelink channel status and/or QoS requirement.
Proposal 2: gNB is allowed to allocate SL resources for one or more HARQ retransmissions as well as initial HARQ transmission of a MAC PDU. [image: image1.png]
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