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Introduction
In RAN1 #99, the following working assumptions and agreements were made for NR-U HARQ enhancements:
Agreement:
· If UL DAI is configured to be present in the non-fallback DCI for only one group, then for enhanced dynamic HARQ-ACK codebook feedback in PUSCH:
· If feedback is requested for just one group, then this UL DAI applies to the reported group
· Working assumption: If feedback is requested for both groups, the UL DAI applies to group #0 and the UE derives the DAI for group #1 by the latest DCI scheduling PDSCH reception for group #1 for this HARQ feedback occasion

Agreement:
The single bit for RV values chooses from RV {0, [2 or 3]}

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.
In this contribution, we discuss the open issues and texts proposals for NR-U HARQ enhancements.
Remaining issues
Non-numerical value for K1
Non-numerical value for K1 should be indicated only when the DCI format is used to schedule a PDSCH transmission or indicate SPS release. On the other hand, a UE is not expected to receive the non-numerical value for K1, when a DCI format 1_1 indicates one-shot HARQ-ACK codebook or group-based HAR-ACK codebook for two PDSCH groups.
Proposal 1: A UE is not expected to receive the non-numerical value for K1, when a DCI format 1_1 indicates one-shot HARQ-ACK codebook or group-based HAR-ACK codebook for two PDSCH groups.

The following limitation on PDSCH HARQ is specified in TS38.214:
“The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Subclause 9.2.3 of [6].”
If all configured HARQ processes are scheduled with non-numerical value for K1, UE cannot be triggered for group-based HARQ-ACK feedback by a DL DCI scheduling a PDSCH. Without one-shot HARQ-ACK feedback, the DL transmission may be interrupted. In order to avoid such case, we propose that a UE is not expected the case where all configured HARQ processes are assigned with non-numerical K1 at least when one-shot HARQ-ACK feedback is not configured. After the end of the expected PUCCH, gNB can reschedule a given HARQ process with numerical K1 even the DL grant of the given HARQ process is missed or LBT of PUCCH is not passed, as shown in Figure 1.


Figure 1: HARQ-ACK ordering for group-based feedback
Proposal 2: A UE is not expected the case where all configured HARQ processes are assigned with non-numerical K1 at least when one-shot HARQ-ACK feedback is not configured.

Furthermore, we propose that in one PDCCH monitoring occasion, UE is not expected to receive a DCI scheduling a given PDSCH group with a non-numerical K1 and a DCI scheduling the same group with a numerical K1. If this case is not avoidable, UE will use C-DAI to differentiate which is the later DCI, and use the value of K1 indicated by the later DCI.
Proposal 3: The UE is not expected to receive a DCI scheduling a given PDSCH group with a non-numerical K1 and a DCI scheduling the same group with a numerical K1 in one PDCCH monitoring occasion.

SPS PDSCH
Once enhanced type-2 HARQ-ACK codebook is configured, how to transmit the HARQ-ACK bit corresponding to SPS PDSCH has never been discussed. The main issues for SPS PDSCH include how to determine group ID, NFI and triggered group(s). Without explicit indication, group ID and triggered group(s) can be specified by a default mode. However, how to determine NFI for SPS PDSCH without ambiguity is a problem. A straightforward way is reusing Rel-15 mechanism for SPS PDSCH in Type-2 HARQ-ACK codebook as much as possible, i.e.:
· SPS PDSCH doesn’t have group ID.
· If only the HARQ-ACK bit corresponding to SPS PDSCH is transmitted in slot n, PUCCH format 0/1 is used. Unless using one-shot HARQ-ACK feedback, HARQ-ACK only for SPS PDSCH cannot be retransmitted.
· If other group-based HARQ-ACK bits collide with the HARQ-ACK bit corresponding to SPS PDSCH, all HARQ-ACK bits are multiplexing in one PUCCH, and the HARQ-ACK bit corresponding to SPS PDSCH is mapped to the end of HARQ-ACK codebook, as shown in Figure 2. Furthermore, if the multiplexed group-based HARQ-ACK is triggered for retransmission, the HARQ-ACK bit corresponding to SPS PDSCH should be simultaneously retransmitted.


Figure 2: Enhanced type-2 HARQ-ACK codebook with HARQ-ACK for SPS PDSCH
Proposal 4: Appending the HARQ-ACK bit corresponding to SPS PDSCH to the group-based HARQ-ACK bits in enhanced type-2 HARQ-ACK codebook.
UL DAI
When group-based HARQ-ACK feedback is configured and UL DAI for an additional PDSCH group is not configured, the following approach for determining the group indicated by UL DAI should be considered:
· Case 1: If T-DAI for non-scheduled group is not configured in DL grant, UL DAI is used to indicate the total number of PDSCHs in the group not scheduled by the triggering DL grant. UL DAI is used to avoid the ambiguity caused by the missing of PDSCH(s) in non-scheduled group.
· Case 2: If T-DAI for non-scheduled group is configured in DL grant, UL DAI is used to indicate the total number of PDSCHs in the group scheduled by the triggering DL grant. UL DAI is used to avoid the ambiguity caused the missing of the last PDSCHs in scheduled group.
Proposal 5: If UL DAI for an additional PDSCH group is not configured,
· If T-DAI for non-scheduled group are not configured, UL DAI is used to indicate the total number of PDSCHs in the group not scheduled by the triggering DL grant; 
· Otherwise, UL DAI is used to indicate the total number of PDSCHs in the group scheduled by the triggering DL grant.


Figure 3. Determination of the group indicated by UL DAI

One-shot HARQ-ACK feedback
Two special cases for one-shot HARQ-ACK feedback have not been discussed yet. 
(1). Multiplexing of HARQ-ACK for SPS release and HARQ-ACK for PDSCHs
One example is shown in Figure 4, a PDCCH providing SPS PDSCH release is received with corresponding HARQ-ACK bit transmitted in slot n, and one-shot HARQ-ACK feedback is requested in the same slot. In order to avoid the drop of the ACK for SPS PDSCH release, we propose that if a UE is triggered to report both one-shot and HARQ-ACK feedback for SPS PDSCH release in the same slot, the HARQ-ACK bit corresponding to the SPS PDSCH release is appended to the HARQ-ACK bits of all HARQ processes.
Proposal 6: If a UE is triggered to report both one-shot and HARQ-ACK feedback for SPS PDSCH release in the same slot, the HARQ-ACK bit corresponding to the SPS PDSCH release is appended to the HARQ-ACK bits of all HARQ processes.


Figure 4. A special case for one-shot HARQ-ACK feedback
(2). DTX/NACK-to-ACK error
The example is shown in Figure 5, a UE is correctly received TB1 with HARQ process X. Because of LBT failure, the ACK cannot be reported. Based on Rel-15 HARQ order, i.e. “The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Clause 9.2.3 of [6]”, process X can be scheduled after slot n. If a new TB2 with HARQ process X after slot n is missed by the UE and one-shot HARQ-ACK feedback without NDI is requested, UE reports ACK for TB1 with HARQ process X. However, the excepted information by gNB is NACK for TB2. This will increase the probability of DTX/NACK-to-ACK. To resolve this problem, we proposal that the UE skips another PDSCH for a given HARQ process until after the end of the successful transmission of HARQ-ACK for that HARQ process.
Proposal 7: If a PDSCH for a given HARQ process is received, the UE skips another PDSCH for a given HARQ process until after the end of the successful transmission of HARQ-ACK for that HARQ process.


Figure 5. DTX-to-ACK error for one-shot feedback
DL DAI for CBG-based transmission
In Rel-15, separated C-DAI for CBG sub-codebook is indicated in UL DCI format 0_1 when CBG-based transmission is configured. The same method should be supported by Rel-16 DCI format 1_1 to separately indicate the C-DAI for the first sub-codebook and the second sub-codebook of non-scheduled PDSCH group.
Proposal 8: Two C-DAIs for TB sub-codebook and CBG sub-codebook of the non-scheduled PDSCH group can be configured in DCI format 1_1.

UCI multiplexing in one of multiple PUSCHs scheduled by one DCI
In order to increase the probability of successful transmission of UCI, if a PUCCH overlaps with one of multiple PUSCHs scheduled by one DCI, the UCI should be piggybacked into the last one of the multiple PUSCHs. The HARQ-ACK codebook is not changed. Furthermore, if multiple PUCCHs for HARQ-ACK overlap with the multiple PUSCHs, multiple HARQ-ACK codebooks are concatenated based the time sequence of multiple PUCCHs, as shown in Figure 5.


Figure 6. UCI multiplexing in one of multiple PUSCHs scheduled by one DCI
Proposal 9: If a PUCCH overlaps with one of multiple PUSCHs scheduled by one DCI, the UCI should be piggybacked into the last one of the multiple PUSCHs. HARQ-ACK codebook is not changed.
Proposal 10: If multiple PUCCHs for HARQ-ACK overlap with multiple PUSCHs scheduled by one DCI, multiple HARQ-ACK codebooks are concatenated based the time sequence of multiple PUCCHs.

DCI format 1_1 for one-shot HARQ-ACK feedback
Confirm the working assumptions about DCI format 1_1 indicates one-shot HARQ-ACK feedback without PDSCH scheduling:
· One value of the frequency domain resource assignment field indicates that this DCI does not schedule a PDSCH
Proposal 11: When one-shot HARQ-ACK feedback is indicated by DCI format 1_1, one value of the frequency domain resource assignment field indicates no PDSCH transmission.

Text Proposal
Type-3 HARQ-ACK codebook
The description for Type-3 HARQ-ACK codebook determination in TS38.213 is not coincident with the following agreements in RAN1#99, 
(1).  “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”.
(2). When NDI is configured for one-shot HARQ-ACK feedback and the maximum TB number is 2, NDI for each TB should be included in the Type-3 HARQ-ACK codebook. This agreement is also apply to spatial bundling case, which is not reflected in the current spec.
Furthermore, if CBG-based HARQ-ACK is configured with one-shot HARQ feedback, and the triggered Type-3 HARQ codebook including HARQ-ACK information corresponding to a fallback DCI scheduled PDSCH or a SPS PDSCH, how to generate CBG-based HARQ codebook for those PDSCHs in a Type-3 HARQ codebook should also be clarified.
----------------------------------------Start of TP 38.213 V16.0.0 section 9.1.4----------------------------------------------
9.1.4	Type-3 HARQ-ACK codebook determination 
If a UE is provided PDSCH-CodeBlockGroupTransmission for a serving cell, the UE receives a PDSCH scheduled by DCI format 1_0 or a SPS PDSCH, the UE repeats [image: ] times the HARQ-ACK information for the transport block in the PDSCH for a Type-3 HARQ-ACK codebook if pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is provided.
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: ]= last NDI value for TB  for HARQ process number  on serving cell , if any; else, [image: ]
 
 
 
end while
else
while 
	if harq-ACK-SpatialBundlingPUCCH is not provided
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
 
[image: ]= last NDI value for TB  for HARQ process number  on serving cell , if any; else, [image: ]
 
 
else
[image: ]= binary AND operation of the HARQ-ACK information bits corresponding to first and second transport blocks for HARQ process  of serving cell  - if the UE receives one transport block, the UE assumes ACK for the second transport block;
 
[image: ]= last NDI value for first transport block for HARQ process number  on serving cell , if any; else, [image: ]
 
[image: ]= last NDI value for second transport block  for HARQ process number  on serving cell , if any; else, [image: ]
 
 
end if
end while
end if
 
else
if 
while 
if UE has reported ACK for TB  for HARQ process number  on serving cell 
while 
[image: ]
 
 
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: ]
 
 
else
	if harq-ACK-SpatialBundlingPUCCH is not provided
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
 
 
	else
[image: ]= binary AND operation of the HARQ-ACK information bits corresponding to first and second transport blocks for HARQ process  of serving cell  - if the UE receives one transport block, the UE assumes ACK for the second transport block;
 
 
end if
else
[image: ]
 
 
end if
end while
end if
 
end if
 
end while
 
 
end while
------------------------------------------End of TP 38.213 V16.0.0 section 9.1.4----------------------------------------------

Enhanced Type-2 HARQ-ACK codebook
The description for Type-2 HARQ-ACK codebook determination in TS38.213 cannot include the case of DCI format 1_0 since the PDSCH_group indicator field is not included in DCI format 1_0.
----------------------------------------Start of TP 38.213 V16.0.0 section 9.1.3 ----------------------------------------------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 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-Codebook = enhancedDynamic-r16, the first DCI format and the second DCI format include a PDSCH_group indicator field with a same value as described in Clause 9.1.3.3.
-	if the UE is provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the first DCI format include a PDSCH_group indicator field with value 0 and the second DCI is DCI format 1_0, as described in Clause 9.1.3.3.
-	if the UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16, the second DCI format includes a One-shot HARQ-ACK request field 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.
------------------------------------------End of TP 38.213 V16.0.0 section 9.1.3 ---------------------------------------------

HARQ-ACK timing for one-shot HARQ-ACK feedback
The procedure for determining the slot to transmit Type-3 HARQ-ACK codebook is not described in current spec.
[bookmark: _Ref500241945][bookmark: _Toc12021478][bookmark: _Toc20311590][bookmark: _Toc26719415][bookmark: _Toc29894850][bookmark: _Toc29899149][bookmark: _Toc29899567][bookmark: _Toc29917304]----------------------------------------Start of TP 38.213 V16.0.0 section 9.2.3 ----------------------------------------------9.2.3	UE procedure for reporting HARQ-ACK
<Unchanged parts are omitted>
With reference to slots for PUCCH transmissions, if the UE detects a DCI format scheduling a PDSCH reception ending in slot [image: ], or if the UE detects a DCI format indicating a SPS PDSCH release through a PDCCH reception ending in slot [image: ], or if the UE detects a DCI format including a One-shot HARQ-ACK request field with value 1 through a PDCCH reception ending in slot [image: ], the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot [image: ], where [image: ] is a number of slots and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format, if present, or provided by dl-DataToUL-ACK, or by dl-DataToUL-ACKForDCIFormat1_2 for DCI format 1_2. [image: ] corresponds to the last slot of the PUCCH transmission that overlaps with the PDSCH reception or with the PDCCH reception in case of SPS PDSCH release. 
------------------------------------------End of TP 38.213 V16.0.0 section 9.2.3 ---------------------------------------------

The number of requested PDSCH groups
When the number of request PDSCH group(s) field is not included in a DCI, only the scheduled PDSCH group is requested for Type-2 HARQ-ACK feedback.
[bookmark: _Toc29894845][bookmark: _Toc29899144][bookmark: _Toc29899562][bookmark: _Toc29917299]----------------------------------------Start of TP 38.213 V16.0.0 section 9.1.3.3---------------------------------------------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 indicator field in a DCI format. If the DCI format schedules PDSCH reception or indicates SPS PDSCH release and does not include a PDSCH_group indicator 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
Set  to the value of a first New_Feedback indicator field, if any, in a DCI format providing a value of 
Set  to a value of a second New_Feedback indicator field, if any, in a DCI format providing a value of 
Set  to the value of a total DAI field, if any, in a DCI format providing a value of 
Set  to the value of a Number of requested PDSCH group(s)HARQ-ACK information request field, if any. If the DCI format schedules PDSCH reception or indicates SPS PDSCH release and does not include a Number of requested PDSCH group(s) field, set .
Generate first HARQ-ACK information for PUCCH transmission occasion  in a slot, as described in Clause 9.1.3.1, where
-	the first HARQ-ACK information corresponds only to detections of DCI formats each providing a same value of , of , if any, and at least one of the DCI formats providing a value of  indicating the slot
-	at least one of the DCI formats provides a  value
-	 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 
----------------------------------------End of TP 38.213 V16.0.0 section 9.1.3.3---------------------------------------------

Multiplexing timeline
The UCI multiplexing timeline based on DCI triggering one-shot feedback is not included in current spec.
[bookmark: _Toc12021480][bookmark: _Toc20311592][bookmark: _Toc26719417][bookmark: _Toc29894852][bookmark: _Toc29899151][bookmark: _Toc29899569][bookmark: _Toc29917306]----------------------------------------Start of TP 38.213 V16.0.0 section 9.2.5 ----------------------------------------------9.2.5	UE procedure for reporting multiple UCI types
<Unchanged parts are omitted>
If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot and, when applicable as described in Clauses 9.2.5.1 and 9.2.5.2, the UE is configured to multiplex different UCI types in one PUCCH, and at least one of the multiple overlapping PUCCHs or PUSCHs is in response to a DCI format detection by the UE, the UE multiplexes all corresponding UCI types if the following conditions are met. If one of the PUCCH transmissions or PUSCH transmissions is in response to a DCI format detection by the UE, the UE expects that the first symbol [image: ] of the earliest PUCCH or PUSCH, among a group overlapping PUCCHs and PUSCHs in the slot, satisfies the following timeline conditions
-	[image: ] is not before a symbol with CP starting after  after a last symbol of any corresponding PDSCH,  is given by maximum of  where for the i-th PDSCH with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs and PUSCHs, ,  is selected for the i-th PDSCH following [6, TS 38.214],  is selected based on the UE PDSCH processing capability of the i-th PDSCH and SCS configuration , where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH scheduling the i-th PDSCH (if any), the i-th PDSCH, the PUCCH with corresponding HARQ-ACK transmission for i-th PDSCH, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs. 
-	[image: ] is not before a symbol with CP starting after  after a last symbol of any corresponding SPS PDSCH release or PDCCH with the DCI format including a One-shot HARQ-ACK request field with value 1.  is given by maximum of  where for the i-th PDCCH providing the SPS PDSCH release or a One-shot HARQ-ACK request field with value 1 with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs and PUSCHs, ,  is described in Clause 10.2 and is selected based on the UE PDSCH processing capability of the i-th SPS PDSCH release PDCCH and SCS configuration , where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH providing the i-th SPS PDSCH release or a One-shot HARQ-ACK request field with value 1, the PUCCH with corresponding HARQ-ACK transmission for i-th SPS PDSCH release or a One-shot HARQ-ACK request field with value 1, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs. 
-	if there is no aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs, [image: ] is not before a symbol with CP starting after  after a last symbol of 
-	any PDCCH with the DCI format scheduling an overlapping PUSCH, and 
-	any PDCCH scheduling a PDSCH or SPS PDSCH release or a One-shot HARQ-ACK request field with value 1 with corresponding HARQ-ACK information in an overlapping PUCCH in the slot
[bookmark: _Hlk14280248]If there is at least one PUSCH in the group of overlapping PUCCHs and PUSCHs, is given by maximum of  where for the i-th PUSCH which is in the group of overlapping PUCCHs and PUSCHs, , and are selected for the i-th PUSCH following [6, TS 38.214],  is selected based on the UE PUSCH processing capability of the i-th PUSCH and SCS configuration , where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH scheduling the i-th PUSCH (if any), the PDCCHs scheduling the PDSCHs with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs/PUSCHs, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs.
If there is no PUSCH in the group of overlapping PUCCHs and PUSCHs, is given by maximum of  where for the i-th PDSCH with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs, , is selected based on the UE PUSCH processing capability of the PUCCH serving cell if configured.   is selected based on the UE PUSCH processing capability 1, if PUSCH processing capability is not configured for the PUCCH serving cell.  is selected based on the smallest SCS configuration between the SCS configuration used for the PDCCH scheduling the i-th PDSCH (if any) with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs, and the SCS configuration for the PUCCH serving cell.
-	if there is an aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs, [image: ] is not before a symbol with CP starting after [image: ] after a last symbol of 
-	any PDCCH with the DCI format scheduling an overlapping PUSCH, and
-	any PDCCH scheduling a PDSCH or SPS PDSCH release or a One-shot HARQ-ACK request field with value 1 with corresponding HARQ-ACK information in an overlapping PUCCH in the slot
where [image: ] corresponds to the smallest SCS configuration among the SCS configuration of the PDCCHs, the smallest SCS configuration for the group of the overlapping PUSCHs, and the smallest SCS configuration of CSI-RS associated with the DCI format scheduling the PUSCH with the multiplexed aperiodic CSI report, and [image: ] for [image: ], [image: ] for [image: ] and [image: ] for [image: ]
-	[image: ], [image: ], [image: ], [image: ], [image: ], and [image: ] are defined in [6, TS 38.214], and [image: ] and [image: ] are defined in [4, TS 38.211]. 
----------------------------------------End of TP 38.213 V16.0.0 section 9.2.5 ----------------------------------------------

Conclusions
In this contribution, we show our views on the open issues and text proposals for NR-U HARQ enhancements. The text proposals are provided in section 3 and the proposals include:
Proposal 1: A UE is not expected to receive the non-numerical value for K1, when a DCI format 1_1 indicates one-shot HARQ-ACK codebook or group-based HAR-ACK codebook for two PDSCH groups.
Proposal 2: A UE is not expected the case where all configured HARQ processes are assigned with non-numerical K1 at least when one-shot HARQ-ACK feedback is not configured.
Proposal 3: The UE is not expected to receive a DCI scheduling a given PDSCH group with a non-numerical K1 and a DCI scheduling the same group with a numerical K1 in one PDCCH monitoring occasion.
Proposal 4: Appending the HARQ-ACK bit corresponding to SPS PDSCH to the group-based HARQ-ACK bits in enhanced type-2 HARQ-ACK codebook.
Proposal 5: If UL DAI for an additional PDSCH group is not configured,
· If T-DAI for non-scheduled group are not configured, UL DAI is used to indicate the total number of PDSCHs in the group not scheduled by the triggering DL grant; 
· Otherwise, UL DAI is used to indicate the total number of PDSCHs in the group scheduled by the triggering DL grant.
Proposal 6: If a UE is triggered to report both one-shot and HARQ-ACK feedback for SPS PDSCH release in the same slot, the HARQ-ACK bit corresponding to the SPS PDSCH release is appended to the HARQ-ACK bits of all HARQ processes.
Proposal 7: If a PDSCH for a given HARQ process is received, the UE skips another PDSCH for a given HARQ process until after the end of the successful transmission of HARQ-ACK for that HARQ process.
Proposal 8: Two C-DAIs for TB sub-codebook and CBG sub-codebook of the non-scheduled PDSCH group can be configured in DCI format 1_1.
Proposal 9: If a PUCCH overlaps with one of multiple PUSCHs scheduled by one DCI, the UCI should be piggybacked into the last one of the multiple PUSCHs. HARQ-ACK codebook is not changed.
Proposal 10: If multiple PUCCHs for HARQ-ACK overlap with multiple PUSCHs scheduled by one DCI, multiple HARQ-ACK codebooks are concatenated based the time sequence of multiple PUCCHs.
Proposal 11: When one-shot HARQ-ACK feedback is indicated by DCI format 1_1, one value of the frequency domain resource assignment field indicates no PDSCH transmission.
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