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Introduction
In RAN1 #104e, the following conclusions was made for Type-3 HARQ-ACK codebook:
Conclusion:
UE is not expected to be configured with Type-3 HARQ-ACK codebook report when there is only one PUCCH resource set configured for HARQ-ACK transmission. No specification impact.

Conclusion:
There is no need for a correction to address the following FFS point from agreed Proposal 2 in R1-2001268 (RAN1#100e) for Type-3 HARQ-ACK codebook without NDI reporting: 
FFS: cases where the UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception.
In this contribution, we discuss the remaining issue of NR-U HARQ enhancements.
Discussion
Based on the current description in TS 38.213 (section 9.1.4), for a given HARQ process, the index of [image: ]increase if the HARQ-ACK information for the given HARQ process has been reported or obtained; otherwise, the index of [image: ] will not increase. 
	Set 
while 
while 
……
while 
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, or received a SPS PDSCH, with TB  for HARQ process number  on serving cell 
[image: ]= NACK
 
 
end if
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
if harq-ACK-SpatialBundlingPUCCH is not provided
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
else
[image: ]= binary AND operation of the HARQ-ACK information bits corresponding to first and second transport blocks for HARQ process  of serving cell . If the UE receives one transport block, the UE assumes ACK for the second transport block
end if
 
 
end if
end while
end if
 
end if
 
end while
 
 
end while



In other words, if the following cases occur, the size of Type-3 codebook will be changed:
· Case 1: A given HARQ process has not been scheduled before.
· Case 2: A PDSCH is received, but there is no enough processing time for PDSCH decoding before type 3 codebook generation. Type-3 HARQ-ACK codebook is also applicable to frequency band that does not require shared spectrum access. If multiple SPS PDSCH configurations or SPS PDSCH configuration with short periodicity (e.g. 1ms) is configured to a UE, this case cannot be avoided by gNB scheduling.
Observation 1: Type-3 HARQ-ACK codebook is also applicable to frequency band that does not require shared spectrum access. gNB cannot avoid a SPS PDSCH is transmitted before a type 3 CB without enough processing time when multiple SPS PDSCH configurations or SPS PDSCH configuration with short periodicity is configured to a UE.
Observation 2: The size of Type-3 HARQ-ACK codebook will be changed when the UE has not obtained HARQ-ACK information for a HARQ process.

One example is shown in Figure 1. 4 HARQ processes are configured to a UE, and the maximum number of codeword in PDSCH is 1. Type-3 HARQ-ACK codebook should include {b0, b1, b2, b3}, where bi is the HARQ-ACK information for HARP process #i.
If HARQ process #3 is never received by the UE, and the decoding timeline of PDSCH 0 with HARQ-ACK process 0 cannot be satisfied, type 3 codebook only contains {b1, b2}.


Figure 1: One example of Type 3 codebook
Proposal 1: For a given HARQ process, if the UE has not obtained HARQ-ACK information, [image: ] should be reserved in the Type-3 HARQ-ACK codebook.
· Adopt TP1 in appendix for the generation of type-3 HARQ-ACK codebook.

Conclusions
In this contribution, we show our views on the remaining issue of NR-U HARQ enhancements with following observations and the proposal:
Observation 1: Type-3 HARQ-ACK codebook is also applicable to frequency band that does not require shared spectrum access. gNB cannot avoid a SPS PDSCH is transmitted before a type 3 CB without enough processing time when multiple SPS PDSCH configurations or SPS PDSCH configuration with short periodicity is configured to a UE.
Observation 2: The size of Type-3 HARQ-ACK codebook will be changed when the UE has not obtained HARQ-ACK information for a HARQ process.

Proposal 1: For a given HARQ process, if the UE has not obtained HARQ-ACK information, [image: ] should be reserved in the Type-3 HARQ-ACK codebook.
· Adopt TP1 in appendix for the generation of type-3 HARQ-ACK codebook.
Appendix
-------------------------------------------- Start of TP1 38.213 V16.5.0 section 9.1.4----------------------------------------
[bookmark: _Toc29894846][bookmark: _Toc29899145][bookmark: _Toc29899563][bookmark: _Toc29917300][bookmark: _Toc36498174][bookmark: _Toc45699200][bookmark: _Toc52208362]9.1.4	Type-3 HARQ-ACK codebook determination 
<Unchanged parts are omitted>
else
if 
while 
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, or received a SPS PDSCH, with TB  for HARQ process number  on serving cell 
while 
[image: ]
 
 
end while
end if
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
elseif UE has not obtained HARQ-ACK information for TB  for HARQ process number  on serving cell 
while 
[image: ]
 
 
end while
end if
 
 
end while
else
while 
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, or received a SPS PDSCH, with TB  for HARQ process number  on serving cell 
[bookmark: _Hlk36468040][image: ]= NACK
 
 
end if
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
if harq-ACK-SpatialBundlingPUCCH is not provided
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
else
[image: ]= binary AND operation of the HARQ-ACK information bits corresponding to first and second transport blocks for HARQ process  of serving cell . If the UE receives one transport block, the UE assumes ACK for the second transport block
end if
 
 
elseif UE has not obtained HARQ-ACK information for TB  for HARQ process number  on serving cell 
[image: ]= NACK
 
 
end if
end while
end if
 
end if
 
end while
 
 
end while
[bookmark: _GoBack]--------------------------------------------End of TP 1 38.213 V16.5.0 section 9.1.4------------------------------------------
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