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Introduction
A study item on the feasibility of using NR in unlicensed band is in progress in RAN1 [1]. In RAN1#94, the following agreement was reached regarding HARQ feedback [2]:
Agreement: 
· NR-U should support both:
· [bookmark: OLE_LINK20]HARQ feedback corresponding to some or all the PDSCHs of a channel occupancy can be reported in the same channel occupancy
· It is found beneficial to extend the PDSCH-to-HARQ-timing to support indicating timings up to the end of the longest COT allowed by regulations, one or more of the following would be needed:
· Allow values larger than 15 by RRC signaling (FFS the largest value needed)
· Note: in some cases this may point outside of the COT
· Allow more bits for the PDSCH-to-HARQ-timing-indicator
· HARQ feedback corresponding to PDSCHs of a channel occupancy can be reported outside of that channel occupancy. These possible candidate solutions can be considered:
· Alt1: gNB requests/triggers feedback for PDSCH from earlier COT(s)
· Alt2: UE is configured to report HARQ feedback for PDSCH from earlier COT(s) without an explicit request/trigger
· Alt3: by PDSCH-to-HARQ-timing-indicator in the DCI scheduling the PDSCH
· Note: the alternatives above are at least applicable for the case where there is no HARQ feedback expected in the same channel occupancy as the PDSCH
· Study the impact of the above candidate solutions on the HARQ codebook

In this contribution, we discuss the open issues for HARQ feedback.

NR-U HARQ Feedback

For the case of HARQ feedback corresponding to some or all the PDSCHs of a channel occupancy being reported in the same channel occupancy, it is noted that a paused COT with gaps can be extended up to 20 ms in duration according to EN 301 893. Therefore, both listed mechanisms should be supported for NR-U, to maximize the timing flexibility and granularity of DL HARQ feedback. If in some cases, the RRC-signaled value points outside the COT, the resulting UCI transmission should still be considered as a valid transmission that needs to follow the appropriate channel access/multiplexing mechanism.
Proposal 1: If in some cases, the RRC-signaled value for HARQ timing points outside the COT, the resulting UCI transmission should still be considered as a valid transmission that needs to follow the appropriate channel access/multiplexing mechanism.

For the case of HARQ feedback corresponding to PDSCHs of a channel occupancy being reported outside of that channel occupancy, the candidate mechanisms are
· Alt1: gNB requests/triggers feedback for PDSCH from earlier COT(s)
· Alt2: UE is configured to report HARQ feedback for PDSCH from earlier COT(s) without an explicit request/trigger
· Alt3: by PDSCH-to-HARQ-timing-indicator in the DCI scheduling the PDSCH
Alt1 and Alt3 require an additional DL transmission, while Alt2 is a semi-static configuration that may not always be suitable, for e.g., in cases of overlap with configured grant resources. Therefore, for maximal flexibility, all three mechanisms should be supported for NR-U.

Proposal 2: It is considered beneficial to support all three candidate mechanisms (explicit and configured triggering) for HARQ feedback corresponding to PDSCHs of a channel occupancy being reported outside of that channel occupancy.

Summary
In this contribution we discussed open issues for NR-U HARQ feedback, with the following proposals:
Proposal 1: If in some cases, the RRC-signaled value for HARQ timing points outside the COT, the resulting UCI transmission should still be considered as a valid transmission that needs to follow the appropriate channel access/multiplexing mechanism.

Proposal 2: It is considered beneficial to support all three candidate mechanisms (explicit and configured triggering) for HARQ feedback corresponding to PDSCHs of a channel occupancy being reported outside of that channel occupancy.
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