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Introduction
During RAN plenary #82, the release 16 work item on unlicensed band operation were approved in [1]. Before that a NR Study Item has been concluded in RAN1 [2]. In RAN plenary #86, NR-U WI has been closed. In this contribution we discuss corrections related to essential features [3].
TYPE3 CB 
Dormancy indication and TYPE3 CB triggering (Issue 1) 
In RAN1#99 we agreed in WA. 
	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.




At that point it was not clear how one-shot CB trigger would work with DCI toggling dormancy for up to 15bits. We think there is no issue. For zero-RA, dormancy and one-shot triggering can work together. When UE detects FDRA TYPE 0 to be all zeros, or for TYPE1 all ones and when One-shot trigger is set to 1, then UE interprets the PDCCH as TYPE3 HARQ-ACK CB trigger, otherwise UE interprets PDCCH as PDCCH indicating dormancy status.
Proposal 1: UE assumes a non-scheduling DCI format 1_1 or 1_2 to indicate dormancy only if TYPE-3 CB is not triggered by the DCI format. 
	[bookmark: _Toc19798779][bookmark: _Toc26467250][bookmark: _Toc29326612][bookmark: _Toc29327762]TP for TS38.212:
7.3.1.2.2	Format 1_1
<omitted text>
-	One-shot HARQ-ACK request – 0 or 1 bit.
-	1 bit if higher layer parameter pdsch-HARQ-ACK-OneShotFeedback-r16 is configured;
-	0 bit otherwise.
-	SCell dormancy indication – 0 bit if higher layer parameter Scell-groups-for-dormancy-within-active-time is not configured; otherwise 1, 2, 3, 4 or 5 bits bitmap determined according to higher layer parameter Scell-groups-for-dormancy-within-active-time, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter Scell-groups-for-dormancy-within-active-time, with MSB to LSB of the bitmap corresponding to the first to last configured SCell group. The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell.
If all bits of frequency domain resource assignment are set to 0 for resource allocation type 0 or set to 1 for resource allocation type 1, and One-shot HARQ-ACK request is not present or set to 0, this field is reserved and the following fields among the fields above are used for SCell dormany indication, where each bit corresponds to one of the configured SCell(s), with MSB to LSB of the following fields concatenated in the order below corresponding to the SCell with lowest to highest SCell index 
-	Modulation and coding scheme of transport block 1 
-	New data indicator of transport block 1 
-	Redundancy version of transport block 1 
-	HARQ process number 
-	Antenna port(s) 
[-	DMRS sequence initialization]
<omitted text>



	[bookmark: _Toc29894868][bookmark: _Toc29899167][bookmark: _Toc29899585][bookmark: _Toc29917314][bookmark: _Hlk32319375]TP for TS38.213:
10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
<omitted text>
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 1_1, and if
-	resourceAllocation = resourceAllocationType0 and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 0, or
-	resourceAllocation = resourceAllocationType1 and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 1
-  One-shot HARQ-ACK request in DCI format 1_1 or 1_2 is set to 0, if a UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16  
<omitted text>



Alignment of specification to agreement (Issue 2)
As several companies has commented, agreement says 
	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 



Based on comments from several companies, editor changed NACK –> ACK in specification version 16.0.0, however, only at one part of the pseudo-code. There is one more occurrence of the same behavior in the pseudo-code. Furthermore, in above agreement ACK was meant as an acknowledgment, not as positive acknowledgment, and therefore, it would be better to use HARQ-ACK (i.e. ACK or NACK) instead.
Proposal 2: Adopt the following TP as CR aligning specification to agreement.
	[bookmark: _Toc29894846][bookmark: _Toc29899145][bookmark: _Toc29899563][bookmark: _Toc29917300]TP for TS38.213:
9.1.4	Type-3 HARQ-ACK codebook determination 
<omitted text>
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: ]= last NDI value for TB  for HARQ process number  on serving cell , if any; else, [image: ]
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<omitted text>



Type 2 codebook
FFS for case when T-DAI is configured only for one group (Issue 3)
In the case of enhanced Type 2 codebook, non-fallback DL DCI contains either single T-DAI for the scheduled PDSCH group or two T-DAIs for both PDSCH groups. In RAN1#99, the ordering of HARQ-ACK feedback for the PDSCH groups within a codebook was agreed. However, it was identified that further studies on enhancements for the case of single T-DAI per DCI are needed:  
	[bookmark: _Hlk32493326]Agreement:
For enhanced dynamic HARQ-ACK codebook, when more than one PDSCH group exists in a HARQ-ACK feedback report, the placement of HARQ-ACK feedback for the two groups is ordered based on increasing group index.
· FFS: Further enhancement for the case when only T-DAI is configured only for one group.



It was discussed in RAN1#99 that when UE misses the last DCI to be reported in CB, it results in a new error case when HARQ feedback for two PDSCH groups is concatenated. The overall codebook size will be erroneous, but additionally gNB does not know whether the UE missed the last DCI of the first or second PDSCH group. In the case that UE missed the last DCI of the first PDSCH group, the ordering of HARQ-ACK bits will be wrong - even if gNB would figure out right CB size by blind decoding.   
The error case can be avoided by configuring the second T-DAI into DCI, or by triggering HARQ feedback only for single PDSCH group, or by using Type 3 codebook when UL LBT blocks HARQ feedback. Additionally, enhancements can be considered to improve the enhanced Type 2 CB operation with single T-DAI. One proposed enhancement is to limit the T-DAI to be modulo of 4 in the generation of the HARQ feedback for the first PDSCH group. The enhancement is robust against UE missing the last DCI – except when the first PDSCH group contains HARQ feedback for  PDSCHs. We see that the use of predictive T-DAI is more attractive. With predictive T-DAI, gNB can decide when it increments T-DAI further. gNB may e.g. select a slot where UE is scheduled on multiple carriers, in which case the new T-DAI value is repeated in multiple DCIs. As predictive T-DAI is more flexible, and it can be used in a way achieving better reliability than e.g. fixing the T-DAI of the first PDSCH group to be multiple of 4, we propose that predictive T-DAI is supported with enhanced Type 2 codebook.  
Proposal 3: Predictive T-DAI is supported with enhanced Type 2 codebook.
· The predictive T-DAI can be easily introduced with the following text proposal for the TS38.213 specification.
	TP for TS38.213:
9.1.3	Type-2 HARQ-ACK codebook determination 
<omitted text>
The value of the total DAI, when present [5, TS 38.212], in a DCI format denotes the total number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with DCI formats is present, up to the current PDCCH monitoring occasion m and is updated from PDCCH monitoring occasion to PDCCH monitoring occasion. If the UE is configured with pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the value of the total DAI denotes at least the total number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with DCI formats is present, up to the current PDCCH monitoring occasion m.
<omitted text>



Clarification on postponed HARQ feedback in TYPE2 CB (Issue 4)
Rel16 Type 2 codebook supports postponed HARQ feedback indicated with non-numerical K1. However, the current TS38.213 text on the multiplexing of the postponed HARQ feedback is ambiguous on few aspects, e.g.,
· that the second DCI format is the next DCI that contains the same PDSCH group indicator as the first DCI
· that the multiplexing of the HARQ-ACK information does not occurs only with the tabulated conditions but also with a “normal” Type 2 codebook.
The text can be clarified with minor edits shown on the text proposal for TS38.213
Proposal 4: Postponed HARQ feedback support on Type 2 CB is clarified according to the provided text proposal.
	TP for TS38.213:
9.1.3	Type-2 HARQ-ACK codebook determination 
This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic or with pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16. Unless stated otherwise, a PDSCH-to-HARQ_feedback timing indicator field provides an applicable value.
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, the UE does not multiplex corresponding HARQ-ACK information in a PUCCH or PUSCH transmission. 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 indicator timing field in a second DCI format the UE detects in any PDCCH monitoring occasion after the first one. If if the UE is provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the first DCI format and the second DCI format is a next DCI that includes a PDSCH_group indicator field with a same value as the first DCI as described in Clause 9.1.3.3. If if the UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16 and value of the second DCI format includes a One-shot HARQ-ACK request field in the second DCI is 1, and the UE includes the HARQ-ACK information in a Type-3 HARQ-ACK codebook, as described in Clause 9.1.4, when a value of the One-shot HARQ-ACK request field is 1.
<omitted text>


Support for NN-K1 HARQ feedback with Type 1 CB (Issue 5)
On the Rel-16 RRC parameter list [4], the non-numerical K1 value is described as:

	Rel.15 allows values from 0 to 15. In Rel.16, add a “non-numerical value” to support the case where the A/N feedback timing is not explicitly included at the time of scheduling PDSCH. FFS: if the non numerical value should work independently of enhanced dynamic code book, and if so how?
FFS whether non-numerical value may operate with R15 Type1 HARQ-ACK codebook



We consider this FFS point next. One of the essential NR-U features is the possibility to postpone HARQ feedback with the non-numerical K1 (NN-K1) indication, as this facilitates HARQ feedback for the last PDSCHs of DL COT. Postponed HARQ feedback with NN-K1 indication is already supported with Type 2 codebook with and without NR-U enhancements. We see that the postponed HARQ feedback should be supported also with Type 1 codebook. Otherwise the usability of Type 1 codebook with NR-U is severely limited: when gNB acquired COT does not contain sufficiently long UL portion, UE should acquire own COT to deliver HARQ feedback for the last PDSCHs of DL COT. One option to support postponed HARQ feedback is to transmit the HARQ feedback only via one-shot HARQ feedback. As NN-K1 indication will be frequently used for the last PDSCH of DL COT, the frequent triggering of one-shot HARQ feedback will cause unnecessary overhead. Hence, we propose that postponed HARQ feedback with NN-K1 indication is supported also with Type 1 codebook.
Observation 1: If postponed HARQ feedback with non-numerical K1 is not supported with Type 1 codebook, the usability of Type 1 codebook with NR-U is severely limited.
Observation 2: Support of postponed HARQ feedback with non-numerical K1 only by triggering Type 3 codebook after each DL burst results in unnecessary increase in UCI overhead.
Proposal 5: HARQ A/N for the PDSCH scheduled with non-numerical K1 is included in the Type 1 codebook.
HARQ A/N bits for the PDSCHs with NN-K1 can be included to the semi-static codebook with a simple and reliable mechanism: Additional bit is reserved for the PDSCH with postponed feedback from previous COT, and the bit is appended to the semi-static HARQ codebook. The configuration of additional bits (multiple bits needed in case multiple TB and CBG is configured) can depend on the configuration of Type 1 codebook and NN-K1 value, hence, avoiding any errors in the codebook size.  
In RAN1#99, the HARQ feedback timing for PDSCH with NN-K1 was agreed for the case of Type 2 codebook. HARQ feedback timing can be determined in similar fashion also in the case of Type 1 codebook.
Proposal 6: Based on RRC configuration of Type 1 codebook and NN-K1 value, additional bit container is appended to the Type 1 codebook for the HARQ A/N of the PDSCH scheduled with non-numerical K1 for each configured serving DL cell.
Proposal 7: With Type 1 codebook, HARQ-ACK timing for a PDSCH scheduled with a non-numerical K1 is derived by the next DL DCI scheduling PDSCH with a numerical K1 value. A UE reports HARQ-ACK in the appended bit container.
· The support for the postponed HARQ feedback with NN-K1 can be easily captured by the following text proposal for the TS38.213 specification.
	[bookmark: _Toc26719406][bookmark: _Toc29894839][bookmark: _Toc29899138][bookmark: _Toc29899556][bookmark: _Toc29917293]TP for TS38.213:
9.1.2	Type-1 HARQ-ACK codebook determination
This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static. Unless stated otherwise, a PDSCH-to-HARQ_feedback timing indicator field provides an applicable value.
[bookmark: _Hlk32309088]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 dl-DataToUL-ACK contains inapplicable value, the UE does not expect to report HARQ-ACK information for more than one PDSCH scheduled by a DCI format providing an inapplicable PDSCH-to-HARQ_feedback timing indicator field value per serving DL cell in a same Type 1 HARQ-ACK codebook. 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, the UE multiplexes 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 indicator timing field in a second DCI format the UE detects in any PDCCH monitoring occasion after the first one. If the UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16 and value of One-shot HARQ-ACK request field in the second DCI is 1, the UE includes the HARQ-ACK information in a Type-3 HARQ-ACK codebook, as described in Clause 9.1.4.
[bookmark: _Ref505248562][bookmark: _Toc12021470][bookmark: _Toc20311582][bookmark: _Toc26719407][bookmark: _Toc29894840][bookmark: _Toc29899139][bookmark: _Toc29899557][bookmark: _Toc29917294]<omitted text>
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell [image: ], an active DL BWP, and an active UL BWP, as described in Clause 12, the UE determines a set of [image: ] occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot [image: ]. If serving cell [image: ] is deactivated, the UE uses as the active DL BWP for determining the set of [image: ] occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
a)	on a set of slot timing values [image: ] associated with the active UL BWP
a)	If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell [image: ], [image: ] is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0
[bookmark: _Hlk508697304]b)	If the UE is configured to monitor PDCCH for DCI format 1_1 for serving cell [image: ], [image: ] is provided by dl-DataToUL-ACK for DCI format 1_1, excluding inapplicable value on the dl-DataToUL-ACK, if any. 
b)	on a set of row indexes [image: ] of a table that is provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], or by the union of the first set of row indexes and a second set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config, associated with the active DL BWP and defining respective sets of slot offsets [image: ], start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214]
c)	on the ratio [image: ] between the downlink SCS configuration [image: ] and the uplink SCS configuration [image: ] provided by subcarrierSpacing in BWP-Downlink and BWP-Uplink for the active DL BWP and the active UL BWP, respectively
d)	if provided, on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated as described in Clause 11.1.
<omitted text>
For the set of slot timing values [image: ], the UE determines a set of [image: ] occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a single SPS PDSCH release is same as for a corresponding SPS PDSCH reception. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to multiple SPS PDSCH releases by a single DCI format is same as for a corresponding SPS PDSCH reception with the lowest SPS configuration index among the multiple SPS PDSCH releases.
Set [image: ] - index of occasion for candidate PDSCH reception or SPS PDSCH release
Set [image: ]
Set [image: ]
Set [image: ] to the cardinality of set [image: ]
Set k =0 – index of slot timing values [image: ], in descending order of the slot timing values, in set [image: ] for serving cell [image: ]
while [image: ] 
if [image: ] 
<omitted text>
end if
[image: ];
end while
If dl-DataToUL-ACK contains inapplicable value, 
    [image: ]
end if
<omitted text>
A UE determines [image: ] HARQ-ACK information bits, for a total number of [image: ] HARQ-ACK information bits, of a HARQ-ACK codebook for transmission in a PUCCH according to the following pseudo-code. In the following pseudo-code, if the UE does not receive a transport block or a CBG, due to the UE not detecting a corresponding DCI format 1_0 or DCI format 1_1, the UE generates a NACK value for the transport block or the CBG. The cardinality of the set [image: ] defines a total number [image: ] of occasions for PDSCH reception or SPS PDSCH release for serving cell [image: ] corresponding to the HARQ-ACK information bits. If a UE receives a PDSCH on a serving cell [image: ] scheduled by a DCI format that includes an inapplicable PDSCH-to-HARQ_feedback timing indicator value, UE inserts the corresponding HARQ-ACK information bits into [image: ]to the positions corresponding to , where m is the index of occasion for candidate PDSCH reception.
Set [image: ] – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
Set [image: ]- HARQ-ACK information bit index
Set [image: ] to the number of serving cells configured by higher layers for the UE
<omitted text>


URLLC and NR-U HARQ-ACK CB enhancements 
URLLC agenda item has introduced two new features related to HARQ-ACK reporting (i) two independent HARQ-ACK CBs with different priority (ii) sub-slot level feedback. 
In this section we address the issues related to the case when any of URLLC features is configured together with any of NR-U features, such as NN-K1 value, enhanced TYPE2 CB and TYPE3 CB. 
Currently specification TS38.213 states in clause 9, 
	In the remaining of this Clause, a UE multiplexes UCIs with same priority index in a PUCCH or a PUSCH. A PUCCH or a PUSCH is assumed to have a same priority index as a priority index of UCIs a UE multiplexes in the PUCCH or the PUSCH.
In the remaining of this Clause, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH.


which will be used as baseline for the following sub-sections.
TYPE3 CB (Issue 6)
From latency point of view, it does not make sense to introduce two CBs with different priority, because whatever K1 gNB sets, HARQ processes not meeting timeline are reported as NACK. However, PUCCH slot (aka sub-slot) feature configured separately for each priority CB should be clearly supported for TYPE3 HARQ-ACK CB.  
From reliability point of view, it does not make sense to report separately HARQ processes scheduled with different priority index. The fact that UE reports A/N always for all HARQ processes irrespective of priority index could be clarified in the specification. On the other hand, it would make sense to enable each priority to be configured with different parameter settings, such as presence of CBG feedback in the CB, presence of NDI in the CB and PUCCH slot size (aka subslot) as mentioned already.
Proposal 8: Support configuration of up to two HARQ-ACK TYPE3 CBs with different priority. This including at least presence of CBG feedback, presence of NDI in the CB and PUCCH slot size (aka subslot). 
Proposal 9: TYPE3 HARQ-ACK CB reports HARQ-ACK for all configured HARQ process irrespective of priority index indicated in the PDCCH triggering HARQ-ACK for the HARQ process to be reported.
TP is provided to capture P8 and we assume P9 aligns already to the current specification.				
	
9.1.4	Type-3 HARQ-ACK codebook determination 
If a UE is provided with pdsch-HARQ-ACK-OneShotFeedback-r16 configuring up to two CBs 
· a first HARQ-ACK codebook is associated with a PUCCH of priority index either 0 or 1 and a second HARQ-ACK codebook is associated with a PUCCH of priority index either 1 or 0, respectively,
· parameters ACK-OneShotFeedbackCBG-r16, subslotLength-ForPUCCH and pdsch-HARQ-ACK-OneShotFeedbackNDI-r16, if provided, are configured separately for each HARQ-ACK codebook.

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 
<omitted text>



TYPE2 CB (Issue 7)
URLLC CB priority is an additional group dimension of a NR-U enhanced TYPE2 CB group. However, unlike NR-U groups, URLLC priority groups behave differently. URLLC codebooks of different priorities are never multiplexed in the same PUCCH, and CBs of different priorities and their construction is fully orthogonal. If CBs of different priority index collide in time, the one with lower priority is dropped. Based on text in clause 9 of TS38.213 (shown in section 5 of this contribution) the specification support of priority for enhanced TYPE2 CB is there. 
Observation 3: Current specification supports two independent HARQ-ACK TYPE2 CBs configured with different priority.
To follow the spirit of CBs of different priority being independent, we think it should be clarified that the second DCI with applicable value defining K1 value for first DCI with inapplicable value, is the next DCI of the same priority group. This condition is at the moment missing in the specification. 
Proposal 10: For TYPE2 CB, second DCI, giving applicable value to inapplicable value in first DCI, is the next DCI indicated with the same priority index. 
· TP (in blue) for proposal 10 on top of TP (in red) for Proposal 4 is below 
	[bookmark: _Ref497329141][bookmark: _Toc12021472][bookmark: _Toc20311584][bookmark: _Toc26719409][bookmark: _Toc29894842][bookmark: _Toc29899141][bookmark: _Toc29899559][bookmark: _Toc29917296]9.1.3	Type-2 HARQ-ACK codebook determination 
This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic or with pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16. Unless stated otherwise, a PDSCH-to-HARQ_feedback timing indicator field provides an applicable value.
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, the UE does not multiplex corresponding HARQ-ACK information in a PUCCH or PUSCH transmission. 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 indicator timing field in a second DCI format the UE detects in any PDCCH monitoring occasion after the first one of the same priority index, if provided by pdsch-HARQ-ACK-Codebook-List indicating two HARQ-ACK codebooks. 
If if the UE is provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the first DCI format and the second DCI format is a next DCI that includes a PDSCH_group indicator field with a same value as the first DCI as described in Clause 9.1.3.3. If if the UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16 and value of the second DCI format includes a One-shot HARQ-ACK request field in the second DCI is 1, and the UE includes the HARQ-ACK information in a Type-3 HARQ-ACK codebook, as described in Clause 9.1.4, when a value of the One-shot HARQ-ACK request field is 1.
<omitted text>



Conclusions 
In this contribution, we discussed the changes and enhancements needed for HARQ scheduling and feedback for NR unlicensed scenarios. Based on the discussion, we make the following observations and proposals: 
Issue #1: 
Proposal 1: UE assumes a non-scheduling DCI format 1_1 or 1_2 to indicate dormancy only if TYPE-3 CB is not triggered by the DCI format. 
Issue #2: 
Proposal 2: Adopt the following TP as CR aligning specification to agreement
Issue #3:
Proposal 3: Predictive T-DAI is supported with enhanced Type 2 codebook.
· The predictive T-DAI can be easily introduced with the following text proposal for the TS38.213 specification.
Issue #4:
Proposal 4: Postponed HARQ feedback support on Type 2 CB is clarified according to the provided text proposal.
Issue #5: 
Observation 1: If postponed HARQ feedback with non-numerical K1 is not supported with Type 1 codebook, the usability of Type 1 codebook with NR-U is severely limited.
Observation 2: Support of postponed HARQ feedback with non-numerical K1 only by triggering Type 3 codebook after each DL burst results in unnecessary increase in UCI overhead.
Proposal 5: HARQ A/N for the PDSCH scheduled with non-numerical K1 is included in the Type 1 codebook.
Proposal 6: Based on RRC configuration of Type 1 codebook and NN-K1 value, additional bit container is appended to the Type 1 codebook for the HARQ A/N of the PDSCH scheduled with non-numerical K1 for each configured serving DL cell.
Proposal 7: With Type 1 codebook, HARQ-ACK timing for a PDSCH scheduled with a non-numerical K1 is derived by the next DL DCI scheduling PDSCH with a numerical K1 value. A UE reports HARQ-ACK in the appended bit container.
· The support for the postponed HARQ feedback with NN-K1 can be easily captured by the following text proposal for the TS38.213 specification.
Issue #6: 
Proposal 8: Support configuration of up to two HARQ-ACK TYPE3 CBs with different priority. This including at least presence of CBG feedback, presence of NDI in the CB and PUCCH slot size (aka subslot). 
Proposal 9: TYPE3 HARQ-ACK CB reports HARQ-ACK for all configured HARQ process irrespective of priority index indicated in the PDCCH triggering HARQ-ACK for the HARQ process to be reported.
TP is provided to capture P8 and we assume P9 aligns already to the current specification.				
Issue #7: 
Observation 3: Current specification supports two independent HARQ-ACK TYPE2 CBs configured with different priority.
Proposal 10: For TYPE2 CB, second DCI, giving applicable value to inapplicable value in first DCI, is the next DCI indicated with the same priority index. 
· TP (in blue) for proposal 10 on top of TP (in red) for Proposal 4 is below 
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