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1.	Introduction
In this contribution, we discuss some issues and corrections on NR-U HARQ procedures.
2.	Discussion
2.1  Issues on enhanced HARQ procedures
Reason for change:
According to the DCI format 1_1 specified in 38.212 v16.0.0, if a UE is configured with higher layer parameter NFI-TotalDAI-Included-r16 = enable, a 2-bits field in the DCI represents the total DAI for the non-scheduled PDSCH group.
The question is that if the gNB has not sent any non-scheduled group transmission, the total DAI number of the non-scheduled PDSCH group should be 0. However, the description of the total DAI specified in Table 9.1.3-1 in 38.213 is available only for numbers larger than or equal to 1.
Summary of change:
Add a new total DAI table with numbers starting from 0 for indicating the total DAI of the non-scheduled group.
Consequences if not approved:
There is no feasible indicator in DCI can indicate the case that the total DAI of non-scheduled group is 0. The UE might generate redundant bits in the HARQ codebook. 

[bookmark: _Ref500250940][bookmark: _Toc12021473][bookmark: _Toc20311585][bookmark: _Toc26719410][bookmark: _Toc29894843][bookmark: _Toc29899142][bookmark: _Toc29899560][bookmark: _Toc29917297]2.1.1 Correction on enhanced HARQ procedures
Text proposal:
9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
*** Unchanged text is omitted ***
Denote by  the number of bits for the counter DAI and set . Denote by [image: ] the value of the counter DAI in a DCI format scheduling PDSCH reception or SPS PDSCH release on serving cell [image: ] in PDCCH monitoring occasion [image: ] according to Table 9.1.3-1 or Table 9.1.3-1A. Denote by [image: ] the value of the total DAI in a DCI format for scheduled or non-scheduled group in PDCCH monitoring occasion [image: ] for according to Table 9.1.3-1 or Table 9.1.3-1B. The UE assumes a same value of total DAI in all DCI formats that include a total DAI field in PDCCH monitoring occasion [image: ].
*** Unchanged text is omitted ***
Table 9.1.3-1: Value of counter DAI for  and of total DAI 
	DAI
MSB, LSB
	[image: ] or [image: ] 
	Number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH transmission(s) associated with PDCCH or PDCCH indicating SPS PDSCH release is present, denoted as [image: ] and [image: ]

	0,0
	1
	

	0,1
	2
	

	1,0
	3
	

	1,1
	4
	



Table 9.1.3-1A: Value of counter DAI for 
	DAI

	[image: ] 
	Number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH transmission(s) associated with PDCCH or PDCCH indicating SPS PDSCH release is present, denoted as [image: ] and [image: ]

	0
	1
	

	1
	2
	



Table 9.1.3-1B: Value of total DAI of non-scheduled group if UE is configured with higher layer parameter NFI-TotalDAI-Included-r16 = enable.
	DAI
MSB, LSB
	[image: ] 
	Number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH transmission(s) associated with PDCCH or PDCCH indicating SPS PDSCH release is present, denoted as [image: ] and 

	0,0
	0
	

	0,1
	1
	

	1,0
	2
	

	1,1
	3
	



*** Unchanged text is omitted ***



2.2  Issues on Type 3 HARQ codebook
Reason for change:
Correcting the misalignment between the current spec and the agreement which has been made in RAN1 meeting #99. Basically, Type 3 HARQ codebook introduced two methods to resolve the gNB-to-UE ambiguity due to transport block miss detection. The first solution introduced the “latest” NDI in the HARQ codebook, however the current spec captured the “last” instead. We think the wording “latest” is more accurate as the “last” may not refer to the current NDI. The second solution is to reset the HARQ-ACK state as an ACK of the same HARQ process has been reported. In the current spec, the UE resets the HARQ-ACK state based on a previous reported ACK when generating new codebook, however the procedure to generate the new HARQ-ACK state for current DL reception is missed.

	Agreement:
For one-shot HARQ feedback:
· NDI can be configured to be part of one-shot HARQ feedback.
· When NDI is configured
· The latest NDI value detected by the UE is reported along with HARQ-ACK for the corresponding HARQ process ID. The UE assumes NDI=0 if there is no prior NDI value for the HARQ process
· NDI is included for each TB
· When NDI is not configured:
· NDI value is not reported along with HARQ-ACK for the corresponding PDSCH
· UE is expected to reset HARQ-ACK state (as DTX or NACK) for a HARQ process ID once ACK is reported for the same HARQ process ID in the previous feedback
· CBG-based HARQ-ACK or TB-based HARQ-ACK can be configured to be part of the one-shot HARQ feedback for the CCs configured with CBG.
Note: For any HARQ ID that is scheduled after the last determined PDSCH for which A/N decoding result is reported, the UE does not consider this PDSCH for one-shot HARQ codebook composition



 
Summary of change:
Change 1: For Type3 codebook with NDI, use the wording “latest” instead of “last”.
Change 2: For Type3 codebook without NDI, reset and update the HARQ-ACK state if a ACK has been reported in the same HARQ process.
Consequences if not approved:
[bookmark: _GoBack]Without the change 1: When a UE receives a transport block with toggled NDI, the UE might insert the last NDI which is non-toggled, regardless the transport block is successfully received or not. This may cause ambiguity between gNB and UE. 

Without the change 2: If the UE reported a ACK in a previous report and receives a new transport block with the same HARQ process ID, regardless the transport block is successfully decoded or not, the UE can only report NACK according to the current spec.
[bookmark: _Toc29894846][bookmark: _Toc29899145][bookmark: _Toc29899563][bookmark: _Toc29917300]2.2.1  Corrections on Type 3 HARQ codebook 
Text proposal:
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.
Set  to the number of serving cells
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set 
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is not provided; else, set 
Set  to the number of HARQ-ACK information bits per TB for PDSCH receptions on serving cell  as described in Clause 9.1.1 if maxCodeBlockGroupsPerTransportBlock is provided for serving cell  and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is provided; else, set 
Set  if pdsch-HARQ-ACK-OneShotFeedbackNDI-r16 is provided; else set 
Set  – serving cell index
Set  – HARQ process number
Set  – TB index
Set  – CBG index
Set 
while 
while 
if 
if 
while 
while 
[image: ]= HARQ-ACK information bit for CBG  of TB  for HARQ process number  of serving cell 
 
 
end while
[image: ]= lastlatest NDI value for TB  for HARQ process number  on serving cell , if any; else, [image: ]
 
 
 
end while
else
while 
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
 
[image: ]= lastlatest NDI value for TB  for HARQ process number  on serving cell , if any; else, [image: ]
 
 
end while
end if
 
else
if 
while 
if UE has reported ACK for TB  for HARQ process number  on serving cell 
while 
[image: ]
[image: ]= HARQ-ACK information bit for CBG  of TB  for HARQ process number  of serving cell , if any
 
 
end while
else
while 
[image: ]= HARQ-ACK information bit for CBG  of TB  for HARQ process number  of serving cell 
 
 
end while
end if
 
 
end while
else
while 
if UE has reported NACK for TB  for HARQ process number  on serving cell  
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
 
 
else
[image: ]
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell , if any
 
 
end if
end while
end if
 
end if
 
end while
 
 
end while
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.
*** Unchanged text is omitted ***
2.	Conclusion
Proposal 1: For enhanced HARQ procedures, add a new total DAI table with numbers starting from 0 for indicating the total DAI of the non-scheduled group.
Proposal 2: For the pseudo code in generating the Type 3 HARQ codebook :
· For Type 3 codebook with NDI, use the wording “latest” instead of “last”.
· For Type 3 codebook without NDI, reset and update the HARQ-ACK state if a ACK has been reported in the same HARQ process.
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