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Introduction
In RAN1#99 meeting, the RAN1 discussion on Rel-16 NR-U HARQ enhancement had been finished. After the meeting, the initial versions of physical layer specifications including 38.211, 38.212, 38.213, and 38.214 were distributed, discussed, updated and endorsed by email discussion.
And in the RAN1 #100 e-meeting, the following agreement was reached.
Agreement: 
· When UE is not configured to report NDI in the type-3 HARQ-ACK codebook:
· If UE has previously transmitted HARQ-ACK information for TB t for HARQ process number h on serving cell c, and has not been scheduled for reception of another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report
· UE reports NACK
· if UE has obtained HARQ-ACK information for TB t for HARQ process number h on serving cell c corresponding to a PDSCH reception, and has not previously transmitted the HARQ-ACK information corresponding to the PDSCH reception
· UE reports HARQ-ACK information bit for TB t for HARQ process h of serving cell c
· FFS: cases where the UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception.
We can see there still some remaining issues left. In this contribution, we provide our views on the remaining issues on NR-U HARQ enhancement for Rel-16 specifications.
Discussion
2.1 Enhanced dynamic HARQ codebook
In enhanced dynamic HARQ codebook, from the below agreement we can see NFI-TotalDAI-Included-r16 can be configured by RRC to inform UE that the NFI and total DAI fields of the non-scheduled PDSCH group are also included in the non-fallback DL grant DCI besides the NFI and total DAI bits for the scheduled PDSCH group. 
	Agreement:
· For enhanced dynamic HARQ codebook with single or multiple configured DL cells, 
· NFI is indicated in non-fallback DCI scheduling PDSCH for the scheduled group
· T-DAI is indicated in non-fallback DCI scheduling PDSCH for the scheduled group if more than one DL cell is configured
· Indication of NFI and T-DAI in non-fallback DCI for the non-scheduled group with single or multiple configured DL cells can be configured by RRC.


However, the ordering of the NFI indications for non-scheduled PDSCH group and scheduled PDSCH group was not specified. We think this should be reflected in the 38.212 and 38.213, such as the 1 MSB bit of the NFI bit field in the DCI format 1_1 is the NFI for the scheduled PDSCH group, and the 1 LSB bit of the NFI bit field in the DCI format 1_1 is the NFI for the non-scheduled PDSCH group. And we give the TP for 38.212 and 38.213 as below.
Proposal 1: 
· For the NFI indication with 2bits, 1 MSB bit is for the scheduled PDSCH group, and the 1 LSB bit is for the non-scheduled PDSCH group 
· Adopt TP#1 and TP#2 for the corresponding change in 38.212 and 38.213 respectively
< Start of text proposal for 38.212 [1]>
================== Beginning of text proposal 1 ===================
[bookmark: _Toc26467250][bookmark: _Toc29326612][bookmark: _Toc19798779][bookmark: _Toc29327762]7.3.1.2.2	Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell. 
*** Unchanged text omitted ***
-	New feedback indicator – 0, 1 or 2 bits. 
-	1 bit if the higher layer parameter pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16 and the higher layer parameter NFI-TotalDAI-Included-r16 is not configured; 
-	2 bits if the higher layer parameter pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16 and the higher layer parameter NFI-TotalDAI-Included-r16 = enable; and the 1 MSB bit is the NFI for the scheduled PDSCH group, and the 1 LSB bit is the NFI for the non-scheduled PDSCH group;
-	0 bit otherwise. 
< End of text proposal 1>

< Start of text proposal for 38.213 [2]>
================== Beginning of text proposal 2 ===================
[bookmark: _Toc29917299][bookmark: _Toc29899562][bookmark: _Toc29899144][bookmark: _Toc29894845]9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
*** Unchanged text omitted ***
Set  to the value of a first New_Feedback indicator field for group , if any, in a DCI format providing a value of 
Set  to a value of a second New_Feedback indicator field for group , if any, in a DCI format providing a value of 
< End of text proposal 2>

2.2 Type-3 HARQ-ACK codebook
2.2.1 HARQ-ACK feedback
For the case when UE is not configured to report NDI in the type-3 HARQ-ACK codebook. According to the conclusion of last meeting, below two cases were specified.
· Case1: UE has previously transmitted HARQ-ACK information for TB t for HARQ process number h on serving cell c, and has not been scheduled for reception of another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report.
· Case2: UE has obtained HARQ-ACK information for TB t for HARQ process number h on serving cell c corresponding to a PDSCH reception, and has not previously transmitted the HARQ-ACK information corresponding to the PDSCH reception.
But the case that where the UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception as UE has not enough processing time is still FFS. We think in this case, UE should report NACK since HARQ-ACK for the PDSCH with insufficient processing time would be NACK, and even if UE report ACK, then the ACK is supposed to be an invalid value as defined in 38.214 section 5.3. And below we give the corresponding TP.
Proposal 2: 
· UE shall report NACK for the cases where the UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception
· Adopt TP#3 for the corresponding change in 38.213
[bookmark: _GoBack]
< Start of text proposal for 38.213 [2]>
================== Beginning of text proposal 3 ===================
9.1.4	Type-3 HARQ-ACK codebook determination 

*** Unchanged text omitted ***
if 
while 
if UE has previously transmitted HARQ-ACK information for TB  for HARQ process number  on serving cell , and has not been scheduled for reception of another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous transmission of HARQ-ACK information 
or UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception
while 
[image: ]
 
 
end while
end if  
if UE has obtained HARQ-ACK information for TB t for HARQ process number h on serving cell c corresponding to a PDSCH reception, and has not previously transmitted the HARQ-ACK information corresponding to the PDSCH receptionwhile 
[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 previously transmitted HARQ--ACK information for TB  for HARQ process number  on serving cell , and has not been scheduled for reception of another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous transmission of HARQ-ACK information 
or UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception
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end if 

< End of text proposal 3>

2.2.2 One-shot feedback without PDSCH scheduling
For triggering one-shot HARQ-ACK feedback without scheduling PDSCH transmission, the following agreement /working assumption was reached in the RAN1 #99 meeting.
	Agreement:
If a UE is configured to monitor feedback request for one-shot HARQ-ACK codebook feedback and the feedback is requested in DL DCI 1_1
· This DL DCI can either schedule or not schedule a PDSCH
· Working assumption: One value of the frequency domain resource assignment field indicates that this DCI does not schedule a PDSCH
· If the DL DCI does not schedule a PDSCH, the HARQ process ID and NDI fields are ignored by the UE
· If UE is triggered to report both one-shot and other HARQ-ACK feedback in the same slot, the UE reports only the one-shot feedback.




Regarding the working assumption to use one value of the frequency domain resource assignment field indicates that this DCI does not schedule a PDSCH, it has been proposed to use all ‘0’ FDRA for resourceAllocationType0 and all ‘1’ FDRA for resourceAllocationType 1. However, according to the bit fields description in DCI format 1_1 of 38.212 and 38.213, these two values are also used to SCell dormancy indication or SPS release validation. If these values are also used for one-shot HARQ-ACK feedback requested not schedule a PDSCH, then some restriction should be done otherwise ambiguous may be caused, such as one value of other fields should be defined for distinguish the DCI does not schedule a PDSCH and this value will not be used for other purpose. Therefore, we can see FDRA based approach is not a good method to indicate only one-shot feedback trigger and not schedule a PDSCH due to conflict with SCell dormancy indication. In fact, a method in UL DCI format 0_1 have a bit field UL-SCH indicator for the same purpose, so the same method can be used for DL DCI 1_1 indicating DL-SCH shall not be transmitted and only one-shot feedback is triggered.
Proposal 3: 
· Rather than using implicit indication by one value of the FDRA field, it is preferable to add a bit filed DL-SCH in the DCI format 1_1 to explicitly indicate whether this DCI schedules a PDSCH or not.
Besides, the following two issues were also proposed to be resolved.
Issue 2: to define the timing because the reference to start counting K1 slots cannot be the PDSCH slot when no PDSCH is scheduled
Issue 3: to determine the UE processing time applied for the one-shot HARQ-ACK feedback triggered by the PDSCH-less DCI
For issue 2, the method in SPS release in R15 can be used that is a PDCCH reception ending in slot can be the reference to start counting K1 slots. For issue 3, we think no additional UE processing time is need to defined as the spec has give the UE processing time for SPS PDSCH release in 10.2 of 38.213 and it can be reused. For example, if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the PDCCH providing one-shot HARQ-ACK feedback and not schedule a PDSCH, [image: ] for[image: ], [image: ] for [image: ], and[image: ] for[image: ], otherwise,[image: ] for[image: ], [image: ] for [image: ], [image: ] for [image: ],wherein[image: ]corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH providing the one-shot HARQ-ACK feedback and the SCS configuration of a PUCCH carrying the HARQ-ACK information in response to one-shot HARQ-ACK feedback.
Proposal 4: 
· The timing K1 can be counted from the slot that the PDCCH transmitted.
Proposal 5: 
· The UE processing time for SPS PDSCH release can be reused for the one-shot HARQ-ACK feedback triggered by the PDSCH-less DCI.


Conclusions
[bookmark: OLE_LINK11][bookmark: OLE_LINK10]In this contribution, we provide our proposals below and TPs on the remaining issues on HARQ enhancement for NR-U.
Proposal 1: 
· For the NFI indication with 2bits, 1 MSB bit is for the scheduled PDSCH group, and the 1 LSB bit is for the non-scheduled PDSCH group 
· Adopt TP#1 and TP#2 for the corresponding change in 38.212 and 38.213 respectively
Proposal 2: 
· UE shall report NACK for the cases where the UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception
· Adopt TP#3 for the corresponding change in 38.213
Proposal 3: 
· Rather than using implicit indication by one value of the FDRA field, it is preferable to add a bit filed DL-SCH in the DCI format 1_1 to explicitly indicate whether this DCI schedules a PDSCH or not.
Proposal 4: 
· The timing K1 can be counted from the slot that the PDCCH transmitted.
Proposal 5: 
The UE processing time for SPS PDSCH release can be reused for the one-shot HARQ-ACK feedback triggered by the PDSCH-less DCI
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