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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	Ambiguity in CB parameters with fall-back DCI (Issue A9: Case 2 [4])
The issue discussed here was identified as Issue A9, Case 2 in [4]. The following agreement from RAN1#99 Meeting [1] specifies the UE behaviour when enhanced dynamic codebook is configured and UE receives PDSCH(s) scheduled by fall back DCI. 
Agreement:
If enhanced dynamic codebook is configured, for a PDSCH scheduled by DL DCI 1_0:
· NFI for group #0 is not signalled in DCI 1_0
· If the UE detects a DCI that indicates an NFI corresponding to group #0 since the last scheduled PUCCH that includes feedback for group #0 and before the PUCCH occasion that includes feedback corresponding to PDSCH scheduled with the DCI 1_0
· UE follows the indicated NFI (in DCI 1_1) to determine the codebook.
· If the UE does not detect a DCI that indicates an NFI corresponding to group #0 since the last scheduled PUCCH that includes feedback for group #0 and before the PUCCH occasion that includes feedback corresponding to PDSCH scheduled with the DCI 1_0
· UE assumes that the PDSCHs scheduled by DCI 1_0 since the latest PUCCH occasion do not belong to any group, and the UE only reports HARQ-ACK feedback for the PDSCHs scheduled by DCI 1_0 since the latest PUCCH occasion (as in Rel-15)
· If the C-DAI received in the first DCI format 1_0 received after the latest PUCCH occasion is not equal to 1, and if the UE didn’t detect a DCI format 1_1 since the latest PUCCH occasion, the UE assumes that missed DCIs are DCI formats 1_0

Consider the two cases: 
· Case 1: If the UE detects a DCI that indicates an NFI corresponding to group #0 since the last scheduled PUCCH that includes feedback for group #0 and before the PUCCH occasion that includes feedback corresponding to PDSCH scheduled with the DCI 1_0
· Case 2: If the UE does not detect a DCI that indicates an NFI corresponding to group #0 since the last scheduled PUCCH that includes feedback for group #0 and before the PUCCH occasion that includes feedback corresponding to PDSCH scheduled with the DCI 1_0

TS38.213, Subclause 9.1.3.3 seems to cover case 2 by implicitly assuming that  is set to the value provided by any DCI scheduling the same group, even though the DCI does not necessarily provide an  value. However, the description of the reference PDCCH monitoring occasion , which impact the codebook size determination does not take in consideration that the DCI does not explicitly provide an  value. 

Similarly, the pseudo code does not assume the case where the DCI does not explicitly provide a q value. Which could cause confusion if the DCI scheduling the last PDSCH before the corresponding PUCCH occasion is scheduled by a fallback DCI.  
	TS38.213, Subclause 9.1.3.3 
...
	 corresponds to a PDCCH monitoring occasion, where the UE detects a DCI format that provides a value of , that is the first PDCCH monitoring occasion after a PDCCH monitoring occasion where the UE detects another DCI format that provides a value different than .
...



This issue could result in possible errors in the codebook formulation when feedback is multiplexed in the same PUCCH for PDSCHs scheduled by fallback and non-fallback DCIs.  
To resolve this ambiguity, we propose to set the value for h(g) and q similarly as done for g when the DCI does not carry both fields by the following proposal:
[bookmark: _Toc32516887]Adopt TP1 in Subclause 9.1.3.3 TS38.213
	----------------------------- Start of Text Proposal 1 for TS 38.213 ----------------------------------------------
[bookmark: _Toc29894845][bookmark: _Toc29899144][bookmark: _Toc29899562][bookmark: _Toc29917299][bookmark: _Toc36498173]9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
If a UE is provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the UE determines HARQ-ACK information for multiplexing in a PUCCH transmission occasion according to the following procedure. 
Set  to the value of a PDSCH group index field in a DCI format. If the DCI format schedules PDSCH reception and does not include a PDSCH group index field, set .
Set  to denote a PUCCH transmission occasion for multiplexing HARQ-ACK information 
Set  to the value of a PDSCH-to-HARQ_feedback timing field, if any, in a DCI format providing a value of . If the DCI format does not include a PDSCH-to-HARQ_feedback timing field, set  to the value provided by dl-DataToUL-ACK
[bookmark: _Hlk36725048]Set  to the value of a first New_Feedback indicator field, if any, in a DCI format providing a value of . If the DCI format schedules PDSCH reception and does not include a PDSCH_group indicator field, and UE detects at least one DCI format including New_Feedback indicator field for , after a last PUCCH transmission occasion and with respective PDSCH-to-HARQ_feedback timing field values indicating a same PUCCH transmission occasion as the DCI not including PDSCH_group value, set  to the same value provided by the DCI format that includes a New_Feedback indicator field for 
[bookmark: _Hlk36719813]Set  to the value of a Number of requested PDSCH group(s) field, if any. If the DCI format schedules PDSCH reception and does not include a PDSCH_group indicator field, and UE detects at least one DCI format including  for , after a last PUCCH transmission occasion and with respective PDSCH-to-HARQ_feedback timing field values indicating a same PUCCH transmission occasion as the DCI not including PDSCH_group value, set  to the same value provided by the DCI format that includes for 
*** Unchanged text is omitted ***
----------------------------- End of Text Proposal 1 for TS 38.213 ----------------------------------------------



2.1.2	Potential ambiguity in NFI (Issue A9: Case 1 [4])
It was discussed in RAN1#100e meeting that there is an issue that the UE behaviour in TS38.213 clause 9.1.3.3 is described in a way that the UE multiplexes feedback from more than one group in the same PUCCH only if q = 1. We think, that the specification describes a reasonable behaviour and should not be changed. Q is by definition the number of requested PDSCH groups. And if not used as intended, it undermines the purpose of Q. 
Accordingly, if there is any ambiguity, we propose to add a clarification in 9.1.1.3 to ensure that the UE is not expected to multiplex feedback for more than one group if q = 0. 

AdoptTP2 in Subclause 9.1.3.3 TS38.213
	--------------------------------- Start of Text Proposal 2 for TS 38.213 ---------------------------------------
9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
*** Unchanged text is omitted ***
If  or , and ,  generate second HARQ-ACK information for PUCCH transmission occasion  in a slot, as described in Clause 9.1.3.1, where
*** Unchanged text is omitted ***
------------------------------------ End of Text Proposal 2 for TS 38.213 ------------------------------------------



2.2		One-shot HARQ feedback
2.2.1	Clarification for NDI based operation
During RAN1#99 meeting [1], 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:
Adopt TP3 in Subclause 9.1.4 TS38.213
	--------------------------------- Start of Text Rpoposal 3 for TS 38.213 ---------------------------------------
*** 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 
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[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
else
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

[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell  
else
[image: ] 
end if
 
 
end if

*** Unchanged text is omitted ***
--------------------------------- End of Text Proposal 3 for TS 38.213 ---------------------------------------



2.2.2 	Triggering one-shot HARQ feedback
In the current specification, the description in Subclause 9.1.3 of TS38.213 implies that triggering one-shot HARQ feedback should be conditioned on a previous detection of a scheduling DCI with a non-numerical value for K1.
Such a restriction on applicability of one-shot trigger is not agreed. Therefore, the following is proposed to make the necessary correction.

Adopt TP4 in Subclause 9.1 TS38.213
	--------------------------------- Start of Text Proposal 4 for TS 38.213 ---------------------------------------
[bookmark: _Toc12021467][bookmark: _Toc20311579][bookmark: _Toc26719404][bookmark: _Toc29894837][bookmark: _Toc29899136][bookmark: _Toc29899554][bookmark: _Toc29917291][bookmark: _Toc36498165]9.1	HARQ-ACK codebook determination
If a UE is provided pdsch-HARQ-ACK-Codebook-List, the UE can be indicated by pdsch-HARQ-ACK-Codebook-List to generate one or two HARQ-ACK codebooks. If the UE is indicated to generate two HARQ-ACK codebooks
-	a first HARQ-ACK codebook is associated with a PUCCH of priority index 0 and a second HARQ-ACK codebook is associated with a PUCCH of priority index 1
-	the UE is provided first and second for each of {PUCCH-Config, UCI-OnPUSCH, PDSCH-codeBlockGroupTransmission} by {PUCCHConfigurationList, UCI-OnPUSCH-List, PDSCH-CodeBlockGroupTransmission-List}, respectively, for use with the first and second HARQ-ACK codebooks, respectively
If a UE receives a PDSCH without receiving a corresponding PDCCH, or if the UE receives a PDCCH indicating a SPS PDSCH release, the UE generates one corresponding HARQ-ACK information bit. If the UE generates two HARQ-ACK codebooks, the UE is indicated by harq-CodebookID, per SPS PDSCH configuration, a HARQ-ACK codebook index for multiplexing the corresponding HARQ-ACK information bit.
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16, and the UE detects a DCI format in any PDCCH monitoring occasion that includes a One-shot HARQ-ACK request field with value 1, the UE includes the HARQ-ACK information in a Type-3 HARQ-ACK codebook, as described in Subclause 9.1.4.
*** Unchanged text is omitted ***
--------------------------------- End of Text Proposal 4 for TS 38.213 ---------------------------------------



2.2.3	Editorial correction
[bookmark: _Toc36498178][bookmark: _Toc29917304][bookmark: _Toc29899567][bookmark: _Toc29899149][bookmark: _Toc29894850][bookmark: _Toc26719415][bookmark: _Toc20311590][bookmark: _Toc12021478][bookmark: _Ref500241945]The following proposal corrects a typo and a reference in Subclause 9.1.4 of TS 38.213 to Subclause 9.2.5 where procedures for resolving overlapping resources are described therein. The reference should be corrected to Subclause 9.2.3 that describes UE procedures for HARQ-ACK reporting. 
Adopt TP5 in Subclause 9.1.4 TS38.213
	[bookmark: _Toc29894846][bookmark: _Toc29899145][bookmark: _Toc29899563][bookmark: _Toc29917300][bookmark: _Toc36498174]-------------------------------- Start of Text Proposal 5 for TS 38.213 ---------------------------------------
9.1.4	Type-3 HARQ-ACK codebook determination
*** Unchanged text is omitted ***
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. T3, 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 ***
--------------------------------- End of Text Proposal 5 for TS 38.213 ---------------------------------------



2.3	Non-numerical K1 and semi-static HARQ codebook
In the current specification, the description in Subclause 9.1.3 of TS38.213 implies that transmission of scheduling DCI with non-numerical value is only supported for dynamic or enhanced dynamic codebook. 
Such a restriction on applicability of non-numerical K1 value seems to be unintended is unintended. Therefore, the following is proposed to make the necessary correction.

Adopt the following TP6 in Subclause 9.1.2 TS38.213
	--------------------------------- Start of Text Proposal 6 for TS 38.213 ---------------------------------------
[bookmark: _Ref497329097][bookmark: _Toc12021469][bookmark: _Toc20311581][bookmark: _Toc26719406][bookmark: _Toc29894839][bookmark: _Toc29899138][bookmark: _Toc29899556][bookmark: _Toc29917293][bookmark: _Toc36498167][bookmark: _Ref497329141][bookmark: _Toc12021472][bookmark: _Toc20311584][bookmark: _Toc26719409][bookmark: _Toc29894842][bookmark: _Toc29899141][bookmark: _Toc29899559][bookmark: _Toc29917296][bookmark: _Toc36498170]9.1.2	Type-1 HARQ-ACK codebook determination
This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1. 
If a UE receives a first PDSCH scheduled by a first DCI format that the UE detects in a first PDCCH monitoring occasion and includes a PDSCH-to-HARQ_feedback timing indicator field providing an inapplicable value from dl-DataToUL-ACK, 
-	if the UE detects a second DCI format, the UE multiplexes the corresponding HARQ-ACK information in a PUCCH or PUSCH transmission in a slot that is indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in the second DCI format, where 
-	if the UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16, the UE detects the second DCI format in any PDCCH monitoring occasion after the first one, and the second DCI format includes a One-shot HARQ-ACK request field with value 1, the UE includes the HARQ-ACK information in a Type-3 HARQ-ACK codebook, as described in Clause 9.1.4.
-	otherwise, the UE does not multiplex the corresponding HARQ-ACK information in a PUCCH or PUSCH transmission. 
*** Unchanged text is omitted ***
--------------------------------- End of Text Proposal 6 for TS 38.213 ---------------------------------------



3	Conclusion
In this contribution, the following proposals are made: 
1. [bookmark: _In-sequence_SDU_delivery]Adopt TP1 in Subclause 9.1.3.3 TS38.213
1. Adopt TP2 in Subclause 9.1.3.3 TS38.213
1. Adopt TP3 in Subclause 9.1.4 TS38.213
1. [bookmark: _GoBack]Adopt TP4 in Subclause 9.1 TS38.213
1. Adopt TP5 in Subclause 9.1.4 TS38.213
1. Adopt TP6 in Subclause 9.1.2 TS38.213
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