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[bookmark: _Ref7476982]Introduction 
The Rel-16 WI on NR-U was completed at RAN1#99 meeting. However, there are still several remaining issues need further clarification. Therefore, we provide our views on the remaining issues of HARQ-ACK transmission.
Enhanced dynamic HARQ-ACK transmission 
In RAN1 #100e meeting, it was discussed on how to handle a HARQ process in one-shot feedback if a DCI is detected however the scheduled PDSCH by the DCI is not decoded with sufficient processing time for HARQ-ACK transmission in the one-shot feedback. The scheduled PDSCH may be before, at or after the PUCCH carrying one-shot feedback. Therefore, a key question is how to handle the case that DCI is detected but PDSCH is not decoded with sufficient processing time for one-shot feedback. 

A simplest way is to consider as error case. However, it results in loss of peak data rate, as shown in Figure 4. 


Figure 4: No PDSCH scheduling within a window of PDSCH processing time

Therefore, it is preferable to allow the case and UE report a HARQ-ACK for the HARQ process according to latest detected DCI by which the scheduled PDSCH is not decoded yet. There are two cases depending on the NDI toggling or not in the latest detected DCI. 
· Case 1: if the NDI in the latest detected DCI is NOT toggled
In this case, gNB schedules retransmission for a TB of a HARQ process, UE should just report the HARQ-ACK for the same TB of the HARQ process. Specifically, if the UE ever reports an ACK for the same TB in earlier HARQ-ACK transmission, but gNB fails to decode the HARQ-ACK information, gNB may schedule the retransmission of the same TB again. Therefore, UE could retransmit ACK for the HARQ process in one-shot feedback. 
· Case 2: if the NDI in the latest detected DCI is toggled
In this case, UE could know that gNB already correctly receive HARQ-ACK transmission for the previous TB of a HARQ process. Therefore, UE should report a NACK. Otherwise, it may result in NACK-to-ACK error if UE report an ACK for the previous TB. As shown in Figure 5, the reception of a latest DCI with toggled NDI without sufficient time for PDSCH decoding may be due to the missing of a actual initial transmission of the new TB. If UE report ACK for the previous TB, gNB will misunderstand it as ACK for the initial scheduling of the new TB. Therefore, the only correct behaviour in Case 2 is reporting NACK. 




Figure 5: No PDSCH scheduling within a window of PDSCH processing time

Proposal 1: For the case that DCI is detected but PDSCH is not decoded with sufficient processing time for one-shot feedback, 
· Case 1: if the NDI in the latest detected DCI is NOT toggled, UE report actual HARQ-ACK for the HARQ process;
· Case 2: if the NDI in the latest detected DCI is toggled, UE reports NACK for the HARQ process.

Text proposal for section 9.1.4 in 38.213-g10. 
…
if UE has reported HARQ-ACK information for TB  for HARQ process number  on serving cell , and has not subsequently detected a DCI format scheduling a PDSCH reception with non-toggled NDI, or has not received a SPS PDSCH, with TB  for HARQ process number  on serving cell 
while 
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end while
end if
else if UE has obtained HARQ-ACK information for TB  for HARQ process number  on serving cell  corresponding to a PDSCH reception and has not reported the HARQ-ACK information corresponding to the PDSCH reception
while 
[image: ]= HARQ-ACK information bit for CBG  of TB  for HARQ process number  of serving cell 
 
 
end while
end if
…
if UE has reported HARQ-ACK information for TB  for HARQ process number  on serving cell  and has not subsequently detected a DCI format scheduling a PDSCH reception with non-toggled NDI, or has not received a SPS PDSCH, with TB  for HARQ process number  on serving cell 
[bookmark: _Hlk36468040][image: ]= NACK
 
 
end if
else if UE has obtained HARQ-ACK information for TB  for HARQ process number  on serving cell  corresponding to a PDSCH reception and has not reported the HARQ-ACK information corresponding to the PDSCH reception
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
 
 
end if

Regarding a SPS PDCCH release, the HARQ process ID field in the DCI is already occupied for PDCCH validation. Since TDRA field in DCI 1_0 for SPS PDSCH release is not used and it has a fixed size of 4 bits, the TDRA field could be reused to indicate a HARQ process ID for one-shot feedback. 

Proposal 2: For SPS PDSCH release, the associated HARQ process ID is indicated by TDRA field in DCI 1_0 for SPS PDSCH release.

Text proposal for section 9.1.4 in 38.213-g10. 
[bookmark: _Toc29894846][bookmark: _Toc29899145][bookmark: _Toc29899563][bookmark: _Toc29917300]9.1.4	Type-3 HARQ-ACK codebook determination 
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16, the UE determines a Type-3 HARQ-ACK codebook according to the following procedure. 
…
If a UE receives a SPS PDSCH, or a PDSCH that is scheduled by a DCI format 1_0 for a serving cell  and if maxCodeBlockGroupsPerTransportBlock is provided for serving cell , and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is provided, the UE repeats  times the HARQ-ACK information for the transport block in the PDSCH. If a UE receives a SPS PDSCH release, the HARQ process number used in Type-3 HARQ-ACK codebook determination is indicated by time domain resource assignment field in the DCI carrying the SPS PDSCH release.
If the UE detects a DCI format that includes a One-shot HARQ-ACK request field with value 1, the UE determines a PUCCH or a PUSCH to multiplex a Type-3 HARQ-ACK codebook for transmission in a slot as described in Clause 9.2.5. The UE multiplexes only the Type-3 HARQ-ACK codebook in the PUCCH or the PUSCH for transmission in the slot.

Conclusion
In this contribution, we discussed the remaining issues on HARQ-ACK transmission for operations on unlicensed spectrum, and we derived the following proposals. It is proposed to agree on the text proposals related to the following proposals. 
Proposal 1: For the case that DCI is detected but PDSCH is not decoded with sufficient processing time for one-shot feedback, 
· Case 1: if the NDI in the latest detected DCI is NOT toggled, UE report actual HARQ-ACK for the HARQ process;
· Case 2: if the NDI in the latest detected DCI is toggled, UE reports NACK for the HARQ process.

Proposal 2: For SPS PDSCH release, the associated HARQ process ID is indicated by TDRA field in DCI 1_0 for SPS PDSCH release.
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