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1	Introduction
This document is for the purpose of NR-U maintenance under the HARQ enhancement agenda item.
[bookmark: _Ref178064866]2	Discussion
2.1	Enhanced Dynamic Codebook
2.1.1	nHARQ-ACK definition for power control with enhanced dynamic codebook  (Issue A5 ‎[4])
nHARQ-ACK definition for power control with enhanced dynamic codebook is missing. According to the feature lead summary, the proposals in ‎[1] and ‎[2] are technically the same. It seems both proposals might have an issue with counting the HARQ-ACK information corresponding to SPS receptions twice or even not counting them at all since the generation of the codebook for each group excludes the generation of HARQ-ACK information for SPS PDSCH receptions.  Hence, our preference is to determines a number of HARQ-ACK information bits [image: ] for obtaining a transmission power for a PUCCH according to the proposal in ‎[3]. 
[bookmark: _Ref40355490]Adopt the TP in ‎[3] to determining  for power control in the case of [image: ]
2.1.2	NFI value for non-scheduled group in UL DAI (Issue A16 ‎[4])
If the higher layer UL-TotalDAI-Included-r16 is enabled, the UL DCI (1_0) includes the DAI value for both groups. Referring to the UL DCI only, it is not possible to know if feedback for one group or two groups is expected. It has to be read in conjunction with at least one previously detected DL DCI that indicates value of q and refers to the same PUCCH occasion. Otherwise, due to lack of information (NFI specifically), the UE has no means to know if the indicated UL DAI values correspond to new PDSCH, or retransmission of feedback is also expected by the gNB, even for the case of feedback for one group is requested. Hence, the gNB should avoid using UL DCI to trigger a retransmission of HARQ feedback in a PUCCH occasion, without transmitting any other DL DCIs scheduling PDSCHs with PDSCH-to-HARQ_feedback timing field values indicating same PUCCH transmission occasion. 
This situation is very similar to the case when only fall-back DCI(s) are detected. To resolve that issue, the UE does not make any assumption about the NFI values, because such as assumption can lead to misalignment between gNB and UE. Instead, the UE determine the codebook according to rel-15 behavior. 
Following the same reasoning here, the UE should not make any assumption about the NFI if DL DCI scheduling the PDSCH group is detected. If a UE is scheduled a PUSCH transmission by DCI format 0_1 having a DAI field value  for a PDSCH group index ,and the UE has not detected any DCI format scheduling PDSCH receptions for the PDSCH group index, and the UE has not detected any DCI format with a request for HARQ-ACK information for the PDSCH group index, the UE generates HARQ-ACK information for the PDSCH group as described in Clause 9.1.3.1 by setting  and, after the completion of the  and  loops for the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1, setting .
[bookmark: _Ref40355554]If a UE is scheduled a PUSCH transmission by DCI format 0_1 having a DAI field value  for a PDSCH group index ,and the UE has not detected any DCI format scheduling PDSCH receptions for the PDSCH group index, and the UE has not detected any DCI format with a request for HARQ-ACK information for the PDSCH group index, the UE generates HARQ-ACK information for the PDSCH group as described in Clause 9.1.3.1 by setting  and, after the completion of the  and  loops for the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1, setting .
2.2		One-shot HARQ feedback
2.2.1	Corrections in handling of spatial bundling (Issue B2 ‎[4])
The issue discussed here was identified as Issue B2 ‎[4]
	9.1.4	Type-3 HARQ-ACK codebook determination 
.....
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is not provided; else, set 
..... 




According to the above text and the corresponding pseudo code in section 9.1.4 in 38.213, if harq-ACK-SpatialBundlingPUCCH is provided, the feedback corresponding to the second TB is never included. In principle, a simple fix would be to set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  irrespective of the value of harq-ACK-SpatialBundlingPUCCH. This means, spatial bundling is not applicable for Type 3 HARQ-ACK codebook determination.  This should be acceptable, since overhead is not an issue specially that Type 3 HARQ-ACK codebook is intended to be used as a default feedback triggering mechanism.  Hence, we propose the following TP: 
[bookmark: _Ref40355559]Adopt TP1 in Subclause 9.1.4 TS38.213

	--------------------------------- Start of Text Proposal TP1 for TS 38.213 ---------------------------------------

9.1.4	Type-3 HARQ-ACK codebook determination 
*** Unchanged text is omitted ***
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is not provided; else, set 
*** Unchanged text is omitted ***
--------------------------------- End of Text Proposal TP1 for TS 38.213 ---------------------------------------



2.2.2	Issue B4
During RAN1#99 meeting ‎[5], the following agreement was made: 
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.
· TP#2 for TS 38.213 Clause 9.1.4 is agreed

In case of , the UE is expected to send the latest not previously transmitted feedback. But in case of , there is no such an expectation that the UE sends the NDI and HARQ feedback corresponding to the latest detected DCI for the HARQ process h.
To resolve this issue, we propose the following:
[bookmark: _Ref40355564]Adopt TP2 in Subclause 9.1.4 TS38.213
	--------------------------------- Start of Text poposal 2 for TS 38.213 ---------------------------------------
9.1.4	Type-3 HARQ-ACK codebook determination 
*** Unchanged text is omitted ***
[image: ]= NDI value indicated in the last detected DCI format corresponding to the HARQ-ACK information bit(s) 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: ]= NDI value indicated in the last detected DCI format corresponding to the HARQ-ACK information bit(s) for TB  for HARQ process number  on serving cell , if any; else, [image: ]
 
 
end while
end if
 
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
while 
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 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
while 
[image: ]= HARQ-ACK information bit for CBG  of TB  for HARQ process number  of serving cell 
else 
[image: ]
end if 
 
 
end while
end if
 
 
end while
 
 
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 
[image: ]
 
 
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 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
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell  
else
[image: ] 
 
 
end if
 
 
end while
end if

*** Unchanged text is omitted ***
--------------------------------- End of Text Proposal 2 for TS 38.213 ---------------------------------------



2.2.3	Issue B6: Handling of collisions between SPS-release Ack and Type-3 HARQ-ACK codebook feedback 
The issue discussed here was identified as Issue B6 ‎[4]
	B6
	Handling of collisions between SPS-release Ack and type-3 HARQ-ACK codebook feedback, potential inclusion of a SPS release HARQ-ACK in Type 3 HARQ-ACK codebook (not currently specified)



A straightforward solution is to append the HARQ-ACK bit corresponding to the SPS PDSCH release at the end of the Type 3 HARQ-ACK codebook.  There is no need to report the HARQ-ACK bit corresponding to an SPS PDSCH release in a bit-location that corresponds to a certain HARQ process. In fact, that can lead to issues, if that HARQ ID number has been used by the gNB to schedule a dynamic PDSCH. 
[bookmark: _Ref40357073]If a UE is scheduled to report Type 3 HARQ-ACK codebook feedback and a HARQ-ACK bit corresponding to the SPS PDSCH release in the same PUCCH occasion, the HARQ-ACK bit corresponding to the SPS PDSCH release is appended at the end of the Type 3 codebook. 
2.3	Compatibility of NR-U HARQ design and Rel-16 URLLC enhancements
2.3.1	Non-numerical K1 value: 
URLLC supports up to two HARQ-ACK codebooks, each is assigned a PUCCH priority and determined separately. It is reasonable in this case to assume that if nnk1 is signalled in a DCI indicating a certain priority, the HARQ feedback is included in the PUCCH occasion indicated by a subsequent DCI indicating the same priority. 
[bookmark: _Ref40355567]When two HARQ-ACK codebooks are configured for the same serving cell, if the UE detects a DCI scheduling a PDSCH and indicating Priority indicator value and inapplicable value for PDSCH-to-HARQ_feedback timing indicator field , the HARQ-ACK information corresponding to the PDSCH is multiplexed in PUCCH occasion indicated by the immediate next DCI scheduling another PDSCH and indicating the same Priority indicator value and applicable value for PDSCH-to-HARQ_feedback timing indicator.
2.3.2	New fields in DCI 0_2/1_2
URLLC rel-16 introduced new DCI formats 0_2/1_2. Both of each are highly configurable in field sizes and thus can support very small compact DCI size.  One benefit of having a small DCI size is the improved robustness or reliability of PDCCH transmission. Following the same reasoning, configurability of the enhanced dynamic codebook related parameters (PDSCH group index, New feedback indicator, DAI for non-scheduled group, etc..) should be supported. so that, the presence or absence of those fields when enhanced dynamic codebook is configured can be controlled by RRC configuration.  Same principle should be supported for one shot trigger.
[bookmark: _Ref40355581]The presence of (PDSCH group index, New feedback indicator, Number of requested PDSCH group(s), total DAI for non-scheduled group) in DCI 1_2 and (total DAI for non-scheduled group) in DCI 0_2 can be disabled even when enhanced dynamic codebook is configured. 
[bookmark: _Ref40355585]The presence of One-shot HARQ-ACK request field in DCI 1_2 can be disabled even if higher layer parameter pdsch-HARQ-ACK-OneShotFeedback-r16 is configured. 

2.3.3	Multi-PUSCH scheduling 
During rel-16 both the NR-U and the URLLC work items introduced new features related to the time domain assignment that are based on extending the existing PUSCH allocation table. NR-U introduced multi-PUSCH scheduling using a single DCI. The TDRA table is extended to support the indication of multiple SLIVS where each SLIV corresponds to a PUSCH. URLLC rel-16 introduced the support of dynamic repetition based on an additional column in the TDRA indicating the number of repetitions.
In an LS from RAN2 to RAN1 ‎[6], RAN2 has indicated their preference to have a common information element in RRC that includes the new paramters related to both NR-U and URLLC. RAN2 has asked the following NR-U related questions 
“Q4-1)	Can the multiplePUSCH-Allocations (introduced for NR-U) and startSymbol, length and numberOfRepetitions (introduced for URLLC) be configured in the same PUSCH time domain resource allocation table, used for one of the 2 above underlined fields?

Q4-2)	Can the multiplePUSCH-Allocations (introduced for NR-U) be used for one of the 2 above underlined fields while startSymbol, length and numberOfRepetitions (introduced for URLLC) are used in another of the above underlined fields?

	In Q4-3 and Q4-4, if the answer is "yes", please indicate all the associated restrictions if any.
”
In our view, it can be beneficial to enable the simultaneous support for both multi-PUSCH scheduling and rel-16 repetition, at least for reducing PDCCH overhead. However, we acknowledge that this might require RAN1 to implement certain changes in the RAN1 specs to define UE behaviour when a time resources assignment indicates both multiple PUSCH and repetitions per PUSCH, if this combination is to be supported. RAN1 might not have enough time to incorporate that as part of rel-16. 
Needless to say, having a single new TDRA table that supports multiple features is a cleaner solution, regardless if repetitions and multi-PUSCH can be indicated in the same row index or not. It should be possible to envision rel-17 deployment in either licensed or unlicensed, where both URLLC and multi-PUSCH scheduling features are configured simultaneously. In that case, if RAN2 currently goes with the separate IE option, RAN1 would need to again discussion how to indicate which table should the UE refer to in each DCI, or possibly include a new third table that supports both features, or even more complicated solutions. While RAN2 can, from now, set a future-proof framework that can be easily extended in the future to support any combination of configurations. As part of Rel-16, a restriction can be added so that, when multi-PUSCH is scheduled, the repetition number should not exceed 1. This way, those two features are kept separate from RAN1 perspective in the current release.    
[bookmark: _Ref40355591]Reply with an LS to RAN2 indicating that a common IE to configure multi-PUSCH and the rel-16 repetition time allocation is preferred by RAN1. In rel-16, time resource assignment can not indicate multiple PUSCHs and multiple repetition per PUSCH simultaneously.  
3	Conclusion
In this contribution, the following proposals are made: 
‎Proposal 1	Adopt the TP in ‎[3] to determining  for power control in the case of [image: ]
‎Proposal 2	If a UE is scheduled a PUSCH transmission by DCI format 0_1 having a DAI field value  for a PDSCH group index ,and the UE has not detected any DCI format scheduling PDSCH receptions for the PDSCH group index, and the UE has not detected any DCI format with a request for HARQ-ACK information for the PDSCH group index, the UE generates HARQ-ACK information for the PDSCH group as described in Clause 9.1.3.1 by setting  and, after the completion of the  and  loops for the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1, setting .
‎Proposal 3	Adopt TP1 in Subclause 9.1.4 TS38.213
‎Proposal 4	Adopt TP2 in Subclause 9.1.4 TS38.213
‎Proposal 5	If a UE is scheduled to report Type 3 HARQ-ACK codebook feedback and a HARQ-ACK bit corresponding to the SPS PDSCH release in the same PUCCH occasion, the HARQ-ACK bit corresponding to the SPS PDSCH release is appended at the end of the Type 3 codebook.
‎Proposal 6	When two HARQ-ACK codebooks are configured for the same serving cell, if the UE detects a DCI scheduling a PDSCH and indicating Priority indicator value and inapplicable value for PDSCH-to-HARQ_feedback timing indicator field , the HARQ-ACK information corresponding to the PDSCH is multiplexed in PUCCH occasion indicated by the immediate next DCI scheduling another PDSCH and indicating the same Priority indicator value and applicable value for PDSCH-to-HARQ_feedback timing indicator.
‎Proposal 7	The presence of (PDSCH group index, New feedback indicator, Number of requested PDSCH group(s), total DAI for non-scheduled group) in DCI 1_2 and (total DAI for non-scheduled group) in DCI 0_2 can be disabled even when enhanced dynamic codebook is configured.
‎Proposal 8	The presence of One-shot HARQ-ACK request field in DCI 1_2 can be disabled even if higher layer parameter pdsch-HARQ-ACK-OneShotFeedback-r16 is configured. 
‎Proposal 9	Reply with an LS to RAN2 indicating that a common IE to configure multi-PUSCH and the rel-16 repetition time allocation is preferred by RAN1. In rel-16, time resource assignment can not indicate multiple PUSCHs and multiple repetition per PUSCH simultaneously.
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