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1 Introduction
This document is for facilitating the email discussion of “[108-e-R16-NR-U-04] Email discussion/approval on corrections on HARQ-ACK timing parameters (Issue T4 change #1 in R1-2202492) by February 25 – Kyungjun (Samsung)”
The discussion was triggered by the following Tdoc [1]: 
R1-2201990	Correction on HARQ timing parameters	Samsung
Note that based on the discussion during the preparation phase, change#1 in R1-2202492 was discussed in the email thread [108-e-R16-NR-U-04] and the relevant changes are shown in Appendix. 
2 Background and Discussion
1 
2 
3 
4 
5 
In Rel-16 NR-U WI, the new HARQ-ACK timing parameter, dl-DataToUL-ACK-r16 has been introduced to support a non-numerical K1 value. The relevant texts in TS38.331 v16.7.0 are excerpted and highlighted as yellow below. 
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	PUCCH-Config field descriptions

	dl-DataToUL-ACK, dl-DataToUL-ACK-DCI-1-2
List of timing for given PDSCH to the DL ACK (see TS 38.213 [13], clause 9.1.2). The field dl-DataToUL-ACK applies to DCI format 1_1 and the field dl-DataToUL-ACK-DCI-1-2 applies to DCI format 1_2 (see TS 38.212 [17], clause 7.3.1 and TS 38.213 [13], clause 9.2.3). If dl-DataToUL-ACK-r16 is signalled, UE shall ignore the dl-DataToUL-ACK (without suffix). The value -1 corresponds to "non-numerical value" for the case where the A/N feedback timing is not explicitly included at the time of scheduling PDSCH.



1st Round: Discussion point 1
Based on TS38.331 captured above, if dl-DataToUL-ACK-r16 is configured, dl-DataToUL-ACK is ignored. However, In Clause 9.1.2, 9.1.2.1, 9.1.2.2, and 9.1.3.3 of TS38.213, dl-DataToUL-ACK is only considered and dl-DataToUL-ACK-r16 is missing for HARQ-ACK codebook construction. If not corrected, the UE cannot generate HARQ-ACK codebook for the case where dl-DataToUL-ACK-r16 is configured. 

Question 1: Do you agree the change to add “or dl-DataToUL-ACK-r16” in clause 9.1.2, 9.1.2.1, 9.1.2.2, and 9.1.3.3 as proposed in Appendix is necessary? If not, why? 
	Company
	Agree or not
	Comments 

	ZTE, Sanechips
	Disagree
	We don’t see a strong need to add this RRC parameter. For the use of this RRC parameter, it is sufficient to refer to the field description of TS38.331.

	LG
	OK
	We are OK with the correction if there would be uncertainty in HARQ-ACK codebook generation without such correction.

	Intel
	Agree
	dl-DataToUL-ACK-r16 already appears in additional to dl-DataToUL-ACK in some other places in the specification. 

	Lenovo, Motorola Mobility
	Agree
	

	Huawei, HiSilicon
	Agree
	UE should be allowed to use NN-K1 when type 1 HARQ codebook is configured.

	Nokia, NSB
	Agree
	

	vivo
	Agree
	

	Ericsson
	Agree
	

	Moderator 
	
	All companies except ZTE, Sanechips agreed the change to add “or dl-DataToUL-ACK-r16” in Clause 9.1.2, 9.1.2.1, 9.1.2.2, and 9.1.3.3 as proposed in Appendix is necessary. 

@ZTE, Sanechip. Can you accept the proposed change considering the majority views? 
Please check technical reasons for the change below:
According to the field description of 331, if dl-DataToUL-ACK-r16 is signalled, UE shall ignore the dl-DateToUL-ACK (without suffix). However, it does not say that dl-DataToUL-ACK is replaced with dl-DataToUL-ACK-r16. So, if we do not add “or dl-DataToUL-ACK-r16” in Clause 9.1.2, 9.1.2.1, 9.1.2.2, and 9.1.3.3, there might be some confusions. For example, in the following sentence, there are possibility that the UE generates the set K1 based on dl-DataToUL-ACK-DCI-1-2 only (where dl-DataToUL-ACK is ignored as specified in 331)
d)	If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 for serving cell ,  is provided by the union of dl-DataToUL-ACK and dl-DataToUL-ACK-DCI-1-2 
Also, dl-DataToUL-ACK-r16 is explicitly specified in Clause 9.2.3 and 9.2.5.2 but not in Clause 9.1.2, 9.1.2.1, 9.1.2.2, and 9.1.3.3 so that it would be better to add “or dl-DataToUL-ACK-r16” in Clause 9.1.2, 9.1.2.1, 9.1.2.2, and 9.1.3.3 for consistency.
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A UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot per priority index, if the UE is not provided ackNackFeedbackMode = separate. 
For DCI format 1_0, the PDSCH-to-HARQ_feedback timing indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8}. For a DCI format, other than DCI format 1_0 or requesting Type-3 HARQ-ACK codebook report without scheduling a PDSCH reception as described in clause 9.1.4, the PDSCH-to-HARQ_feedback timing indicator field values, if present, map to values for a set of number of slots provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, or dl-DataToUL-ACKForDCIFormat1_2, as defined in Table 9.2.3-1.
…

[bookmark: _Ref500185963][bookmark: _Toc29894854][bookmark: _Toc29899153][bookmark: _Toc29917308][bookmark: _Toc36498182][bookmark: _Toc45699209][bookmark: _Toc12021482][bookmark: _Toc20311594][bookmark: _Toc29899571][bookmark: _Toc26719419][bookmark: _Toc90376696]9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
…
If a UE has HARQ-ACK, SR and wideband or sub-band CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 2, or the UE has HARQ-ACK, SR and wideband CSI reports [6, TS 38.214] to transmit and the UE determines a PUCCH resource with PUCCH format 3 or PUCCH format 4, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field [5, TS 38.212] in a last of a number of DCI formats with a value of a PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACKForDCIFormat1_2, indicating a same slot for the PUCCH transmission, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in clause 9.2.1 and clause 9.2.3 for [image: ] UCI bits
and
…

Companies are invited to provide their views, if any. 

	ZTE, Sanechips
	
	Thanks moderator for following our comment. Given this situation, we can be flexible for accepting the current changes.


	Moderator
	
	All companies agreed the change to add “or dl-DataToUL-ACK-r16” in Clause 9.1.2, 9.1.2.1, 9.1.2.2, and 9.1.3.3 as proposed in Appendix is necessary. 



1st Round: Discussion point 2
From R1-2003029 [2], it was summarized that the intended behavior according to NR-U agreements is commonly understood:
· Type-3 CB can be triggered and reported when no DCI indicated a NNK1 value
· Type-3 CB can report HARQ-ACK information for a PDSCH scheduled with NNK1 when UE is configured with type-1 CB
· Type-1 CB cannot report HARQ-ACK information for a PDSCH scheduled with NNK1
Based on this understanding, a UE can be configured with type-1 HARQ-ACK codebook and a non-numerical K1 value at the same time, but the type-1 HARQ-ACK codebook only includes HARQ-ACK information for a PDSCH scheduled with a numerical K1 value. 
In clause 9.1.2.1, if the set, K1, provided dl-DataToUL-ACK-r16, is used to determine PDSCH reception occasions, MA,c in the pseudo-code for type-1 HARQ-ACK codebook, all values of the set should be numerical. If dl-DataToUL-ACK-r16 includes ‘-1’ representing a non-numerical value (or inapplicable value), the inapplicable value should be removed from the set. Otherwise, the UE cannot generate type-1 HARQ-ACK codebook by using the pseudo-code in clause 9.1.2.1.

Question 2: Do you agree the change to add “e) If an inapplicable value in dl-DataToUL-ACK-r16 is provided, the value is excluded from ” in clause 9.1.2.1 as proposed in Appendix is necessary? If not, why? 
	Company
	Agree or not
	Comments 

	ZTE, Sanechips
	Agree
	We think that it is necessary to add this new step.

	LG
	OK
	We are OK with this addition for clarity.

	Intel
	
	It should be the default behaviour that value -1 is not considered in the generation of Type-1 HARQ-ACK codebook. On the other hand, if majority companies want to do this fix, we are fine with it

	Lenovo, Motorola Mobility
	Agree
	We are OK to add this in spec.

	Huawei, HiSilicon
	Agree
	

	Nokia, NSB
	Agree
	

	vivo
	Agree
	

	Ericsson
	Agree
	

	Moderator
	
	All companies except Intel agree the change to add “e) If an inapplicable value in dl-DataToUL-ACK-r16 is provided, the value is excluded from ” in clause 9.1.2.1 as proposed in Appendix. 

@Intel. Can you accept the proposed change considering the majority views? 
The value -1 should not considered in the generation of type-1 CB. That is the intention of the change. Without the change, the pseudo-code for type-1 CB is broken because the K1 set includes the non-numerical K1 value.

Companies are invited to provide their views, if any.

	Intel
	Agree
	We are fine to agree with the majority view

	Moderator
	
	All companies agree the change to add “e) If an inapplicable value in dl-DataToUL-ACK-r16 is provided, the value is excluded from ” in clause 9.1.2.1 as proposed in Appendix. 



2nd Round Discussion
According to the first round discussion, majority companies support the following two proposed change. 
· the change to add “or dl-DataToUL-ACK-r16” in clause 9.1.2, 9.1.2.1, 9.1.2.2, and 9.1.3.3
· the change to add “e) If an inapplicable value in dl-DataToUL-ACK-r16 is provided, the value is excluded from ” in clause 9.1.2.1
As a moderator, since serious concerns are not identified so far, we can continue to discuss the draft CR. 
The second round discussion is to discuss/improve coversheet of the draft CR attached in Appendix. Companies are invited to provide their views on the following two questions for coversheet of the draft CR. 

Question 3: Do you have any suggestions on CR coversheet (including Reason for change, Summary of change, and Consequences if not approved) in Appendix? 
	Company
	Comments 

	Intel
	We are OK with the CR



Question 4: Do you have any suggestions on Isolated Impact Analysis below? 
Isolated Impact Analysis:
This CR has isolated impact on HARQ-ACK codebook generation. If a UE implements the CR and the gNB does not, or if the gNB implements the CR and the UE does not, there will be different understanding between the UE and the gNB about HARQ-ACK codebook generation when dl-DataToUL-ACK-r16 is provided.
	Company
	Comments 

	
	




3 Summary
It was concluded that the two draft CRs below considered as endorsed:
Rel-16 Cat F CR:
https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_108-e/Inbox/drafts/7.2.2/%5B108-e-R16-NR-U-04%5D/R1-220xxxx_%5BDraftCR%5DCorrections%20on%20HARQ-ACK%20timing%20parameters_v003.docx
Rel-17 Cat A CR:
https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_108-e/Inbox/drafts/7.2.2/%5B108-e-R16-NR-U-04%5D/R1-220xxxx_%5BDraftCR_R17%5DCorrections%20on%20HARQ-ACK%20timing%20parameters_v003.docx
Final CRs were uploaded in [3] (Rel-16 Cat F CR) and [4] (Rel-17 Cat A CR). 
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Based on this understanding, a UE can be configured with type-1 HARQ-ACK codebook and non-numerical K1 value at the same time, but the type-1 HARQ-ACK codebook only includes HARQ-ACK information for a PDSCH scheduled with a numerical value.
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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 does not expect to be configured with pdsch-HARQ-ACK-Codebook = semi-static for a codebook if a UE is provided subslotLength-ForPUCCH for the codebook.
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. 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. 
If a UE is not provided pdsch-HARQ-ACK-OneShotFeedback, the UE does not expect to receive a PDSCH scheduled by a DCI format that the UE detects in any PDCCH monitoring occasion and includes a PDSCH-to-HARQ_feedback timing indicator field providing an inapplicable value from dl-DataToUL-ACK-r16.
If the UE is provided pdsch-AggregationFactor-r16 in SPS-Config or pdsch-AggregationFactor in PDSCH-Config and no entry in pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListDCI-1-2 includes repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16,  is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config or pdsch-AggregationFactor in PDSCH-Config; otherwise  . The UE reports HARQ-ACK information for a PDSCH reception
-	from DL slot  to DL slot , if  is provided by pdsch-AggregationFactor or pdsch-AggregationFactor-r16 [6, TS 38.214], or 
-	from DL slot  to DL slot , if the time domain resource assignment field in the DCI format scheduling the PDSCH reception indicates an entry containing repetitionNumber, or 
-	in DL slot , otherwise 
only in a HARQ-ACK codebook that the UE includes in a PUCCH or PUSCH transmission in slot , where  is the last UL slot overlapping with DL slot  and  is a number of slots indicated by the PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format or provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format. If the UE reports HARQ-ACK information for the PDSCH reception in a slot other than slot , the UE sets a value for each corresponding HARQ-ACK information bit to NACK. 
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9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell , an active DL BWP, and an active UL BWP, as described in clause 12, the UE determines a set of  occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot . If serving cell  is deactivated, the UE uses as the active DL BWP for determining the set of  occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
a)	on a set of slot timing values  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 either DCI format 1_1 or DCI format 1_2 on serving cell ,  is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} 
b)	If the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2 for serving cell ,  is provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 
c)	If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 for serving cell ,  is provided by dl-DataToUL-ACK-DCI-1-2 
d)	If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 for serving cell ,  is provided by the union of dl-DataToUL-ACK or dl-DataToUL-ACK-r16 and dl-DataToUL-ACK-DCI-1-2 
e) 	If an inapplicable value in dl-DataToUL-ACK-r16 is provided, the value is excluded from 
b)	on a set of row indexes  of a table that is associated with the active DL BWP and defining respective sets of slot offsets , start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214], where the row indexes  of the table are provided by the union of row indexes of time domain resource allocation tables for DCI formats the UE is configured to monitor PDCCH for serving cell 
a)	if the UE is provided referenceOfSLIVDCI-1-2, for each row index with slot offset  and PDSCH mapping Type B in a set of row indexes of a table for DCI format 1_2 [6, TS 38.214], for any PDCCH monitoring occasion in any slot where the UE monitors PDCCH for DCI format 1_2 and with starting symbol , if  for normal cyclic prefix and   for extended cyclic prefix, add a new row index in the set of row indexes of the table by replacing the starting symbol  of the row index by 
c)	on the ratio  between the downlink SCS configuration  and the uplink SCS configuration  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 
e)	if ca-SlotOffset is provided, on and  provided by ca-SlotOffset for serving cell , or on  and  provided by ca-SlotOffset for the primary cell, as described in [4, TS 38.211].
*** Unchanged text is omitted ***
If a UE is provided dl-DataToUL-ACK, dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-DCI-1-2, the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} and the set of slot timing values provided by  for the active DL BWP of a corresponding serving cell.
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9.1.2.2	Type-1 HARQ-ACK codebook in physical uplink shared channel
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DAI field, then 
-	if the UE has not received any PDSCH or SPS PDSCH release that the UE transmits corresponding HARQ-ACK information in the PUSCH, based on a value of a respective PDSCH-to-HARQ_feedback timing indicator field in a DCI format scheduling the PDSCH reception or the SPS PDSCH release or on the value of dl-DataToUL-ACK or dl-DataToUL-ACK-r16 if the PDSCH-to-HARQ_feedback timing indicator field is not present in DCI format 1_1 or on the value of dl-DataToUL-ACK-ForDCI-Format1-2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in DCI format 1_2, in any of the  occasions for candidate PDSCH receptions by a DCI format or SPS PDSCH on any serving cell , as described in clause 9.1.2.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-	else the UE generates the HARQ-ACK codebook as described in clause 9.1.2.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH, unless the UE receives only a SPS PDSCH release, or only SPS PDSCH reception, or only a PDSCH that is scheduled by DCI format 1_0 with a counter DAI field value of 1 on the PCell in the  occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in clause 9.1.2.
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9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
If a UE is provided pdsch-HARQ-ACK-Codebook-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 last DCI format that provides a value of  and indicates a PUCCH transmission occasion.
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 or dl-DataToUL-ACK-r16
Set  to the value of a first New feedback indicator field in the last DCI format providing the value of 
Set  to a value of a second New feedback indicator field in the last DCI format providing the value of 
Set  to the value of a total DAI field for group  in the last DCI format providing the value of 
-	If  and the UE detects a DCI format that does not include a PDSCH group index field in a PDCCH reception that is after the PDCCH reception for the last DCI format detection providing the value of  and indicating a same slot for a PUCCH transmission occasion, set 
Set  to the value of a number of requested PDSCH group(s) field in the last DCI format providing the value of g
*** Unchanged text is omitted ***
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resourceToReleaselist SEQUENCE (SIZE (1..maxNrofPUCCH-Resources)) OF PUCCH-ResourceId OPTIONAL, -- Need Ne
formatl SetupRelease { PUCCH-FormatConfig } OPTIONAL, -- Need Mo
format2 SetupRelease { PUCCH-FormatConfig } OPTIONAL, -- Need Mo
format3 SetupRelease { PUCCH-FormatConfig } OPTIONAL, -- Need Mo
format4 SetupRelease { PUCCH-FormatConfig } OPTIONAL, -- Need Mo
schedulingRequestResourceToAddModList — SEQUENCE (SIZE (1..maxNrofSR-Resources)) OF SchedulingRequestResourceConfige«

OPTIONAL, -- Need N¢
schedulingRequestResourceToReleaseList SEQUENCE (SIZE (1..maxNrofSR-Resources)) OF SchedulingRequestResourcelIde

OPTIONAL, -- Need Ne
multi-CSI-PUCCH-ResourceList SEQUENCE (SIZE (1..2)) OF PUCCH-ResourceId OPTIONAL, -- Need M«
dl-DataloUL-ACK  SEQUENCE (SIZE (1..8)) OF INTEGER (0..15) ~  OPTIONAL, —- Need M-
spatialRelationInfoToAddModList SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos)) OF PUCCH-SpatialRelationInfoe

OPTIONAL, -- Need N¢
spatialRelationInfoToReleaseList SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos)) OF PUCCH-SpatialRelationInfoIde

OPTIONAL, -- Need Ne
pucch-Powercontrol PUCCH-PowerControl OPTIONAL, -- Need M«

0000
e
resourceToAddModListExt-v1610 SEQUENCE (SIZE (1..maxNrofPUCCH-Resources)) OF PUCCH-ResourceEXt-v1610 OPTIONAL, -- Need No





