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Introduction
For the on-going study item on NR in unlicensed spectrum, it was agreed in RAN1#92BIS to study the following [1]:
Agreement:
· Study possible enhancements for HARQ operation 
· Study changes needed for Configured Grant support in NR-U
· Baseline for study: If absence of Wi-Fi cannot be guaranteed (e.g. by regulation) 
in the band (sub-7 GHz) where NR-U is operating, the NR-U operating bandwidth is an integer  
multiple of 20MHz 
· At least for band where absence of Wi-Fi cannot be guaranteed (e.g. by regulation), LBT can be performed in units of 20 MHz. 
· FFS: details on how to perform LBT for as single carrier with bandwidth greater than 20 MHz, i.e., integer multiples of 20 MHz.
· Study whether or not the following techniques enhance performance beyond the baseline LBT mechanisms
· Techniques to cope with directional antennas/transmissions
· Receiver assisted LBT : RTS/CTS type mechanism
· On-demand receiver assisted LBT: For example receiver assisted LBT enabled only when needed 
· Techniques to enhance spatial reuse 
· Preamble detection
· Enhancements to baseline LBT mechanisms above 7 GHz
· Note: LTE-LAA LBT mechanism are assumed as baseline for evaluations for 5GHz. 
· Note: Other aspects are not precluded from being included

This contribution discusses the high-level HARQ feedback principles recommended for NR-U.
Flexible NR-U HARQ feedback

Our companion contribution [2] discusses the motivation to define PUCCH for UCI feedback for all variants of NR-U (LAA/DC/SA). In this paper, we outline some general principles for HARQ feedback, keeping in mind the unpredictable nature of unlicensed carrier channel access.
Due to the dynamic DL-UL slot/sub-slot scheduling and reduced HARQ feedback processing time of NR, it is tempting to design the DL transmission and corresponding HARQ feedback as a ‘self-contained’ TXOP, i.e., PDSCH transmissions are followed by HARQ feedback at the end of the TXOP. However, channel access rules for same-TXOP UL transmissions are yet to be defined. Furthermore, due to hidden nodes, the UL transmissions may be blocked in spite of a short CCA requirement even if the DL LBT at the start of the TXOP was successful. Therefore, HARQ feedback should not be constrained to the same TXOP as the corresponding PDSCH.


Proposal 1: DL HARQ feedback can be transmitted either in the same TXOP as the corresponding PDSCH, or in a later TXOP.

In the event that a UE is configured with multiple unlicensed DL and UL carriers, additional flexibility is afforded when the DL HARQ feedback of multiple serving cells can be transmitted on any UL carrier. This enables more agile HARQ feedback when certain UL channels suffer from persistent LBT failure.

Proposal 2: DL HARQ feedback of multiple unlicensed serving cells can be transmitted on any UL carrier.

Summary
In this contribution we examined high-level design principles for HARQ feedback in NR-U.
Proposal 1: DL HARQ feedback can be transmitted either in the same TXOP as the corresponding PDSCH, or in a later TXOP.

Proposal 2: DL HARQ feedback of multiple unlicensed serving cells can be transmitted on any UL carrier.
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