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[bookmark: _Ref521334010]Introduction
In Rel-15, HARQ-ACK codebook type is configured per cell group via pdsch-HARQ-ACK-Codebook, which can be semi-static or dynamic. In Rel-16 NR-U, enhanced dynamic HARQ-ACK codebook was introduced and can be configured by pdsch-HARQ-ACK-Codebook-r16. If pdsch-HARQ-ACK-Codebook-r16 is signalled, UE shall ignore the pdsch-HARQ-ACK-Codebook (without suffix).
In addition, in Rel-16 MR-DC CA enhancements, separate HARQ-ACK codebook configuration for secondary PUCCH group is supported. A new RRC parameter pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16 was introduced and the HARQ-ACK codebook for the secondary PUCCH group can be semi-static or dynamic.
	pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16          ENUMERATED {semiStatic, dynamic}           OPTIONAL,   -- Cond twoPUCCHgroup


In this contribution, we discuss the relationship between enhanced dynamic HARQ-ACK codebook and separate HARQ-ACK codebook configuration for secondary PUCCH group.
Discussion
[bookmark: OLE_LINK146][bookmark: OLE_LINK147]Based on the field descriptions of ‘pdsch-HARQ-ACK-Codebook’ and ‘pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup’ in TS 38.331 as follows, it seems that both ‘pdsch-HARQ-ACK-Codebook-r16’ and ‘pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16’ can be configured simultaneously for a UE. In this case, enhanced dynamic HARQ-ACK codebook is applied to primary PUCCH group and semi-static or dynamic HARQ-ACK codebook configured by pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup is applied to secondary PUCCH group. However, given that enhanced dynamic HARQ-ACK codebook cannot be configured by pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16, it is not supported to configure a semi-static or dynamic HARQ-ACK codebook for the primary PUCCH group and enhanced dynamic HARQ-ACK codebook for the secondary PUCCH group.
	pdsch-HARQ-ACK-Codebook
The PDSCH HARQ-ACK codebook is either semi-static or dynamic. This is applicable to both CA and none CA operation (see TS 38.213 [13], clauses 9.1.2 and 9.1.3). If pdsch-HARQ-ACK-Codebook-r16 is signalled, UE shall ignore the pdsch-HARQ-ACK-Codebook (without suffix). If the field pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup is present, pdsch-HARQ-ACK-Codebook is applied to primary PUCCH group. Otherwise, this field is applied to the cell group (i.e. for all the cells within the cell group).

	pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup
The PDSCH HARQ-ACK codebook is either semi-static or dynamic. This is applicable to both CA and none CA operation (see TS 38.213 [13], clauses 9.1.2 and 9.1.3). It is configured for secondary PUCCH group.



Similar issue between pdsch-HARQ-ACK-CodebookList-r16 and pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16 was discussed in [1] in RAN1#103-e and the agreements in RAN1 is as follows [2].
	· The same RRC configuration pdsch-HARQ-ACK-CodebookList-r16 is applied to both primary PUCCH group and secondary PUCCH group if two PUCCH groups are configured.



For pdsch-HARQ-ACK-Codebook-r16 and pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16, there are two potential solutions without introducing new RRC parameter.
· Solution 1: If pdsch-HARQ-ACK-Codebook-r16 and pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16 are configured simultaneously, enhanced dynamic HARQ-ACK codebook is applied to primary PUCCH group, and semi-static or dynamic HARQ-ACK codebook configured by pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup is applied to secondary PUCCH group.
· Solution 2: If pdsch-HARQ-ACK-Codebook-r16 is configured, the same RRC configuration pdsch-HARQ-ACK-Codebook-r16 is applied to both primary PUCCH group and secondary PUCCH group if two PUCCH groups are configured regardless of whether pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16 is configured or not.
It is proposed to discuss and decide the solution.
Proposal 1: Discuss and decide which solution to be adopted for the relationship between pdsch-HARQ-ACK-Codebook-r16 and pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16
· Solution 1: If pdsch-HARQ-ACK-Codebook-r16 and pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16 are configured simultaneously, enhanced dynamic HARQ-ACK codebook is applied to primary PUCCH group, and semi-static or dynamic HARQ-ACK codebook configured by pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup is applied to secondary PUCCH group.
· Solution 2: If pdsch-HARQ-ACK-Codebook-r16 is configured, the same RRC configuration pdsch-HARQ-ACK-Codebook-r16 is applied to both primary PUCCH group and secondary PUCCH group if two PUCCH groups are configured regardless of whether pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16 is configured or not.
If solution 1 is adopted, specification changes are needed for both TS 38.212 and TS 38.213 as discussed later.
Alternatively, if solution 2 is adopted, RAN1 should send an LS to RAN2 to inform the conclusion.
Proposal 2: If solution 1 is adopted, endorse TP1 and TP2 for TS 38.212 and TS 38.213 respectively. Otherwise if solution 2 is adopted, send an LS to RAN2 to inform the conclusion.
In current TS 38.212, when both PUCCH SCell and enhanced dynamic HARQ-ACK codebook are configured, the size of DAI bit field in DCI format 1_1 is determined by parameter ‘pdsch-HARQ-ACK-Codebook-r16’, which is not aligned with the above understanding. The following TP1 is needed to fix the problem and with some typo corrections as well.
	TP1 for TS 38.212
7.3.1.2.2	Format 1_1
< Unchanged part is omitted >
-	Downlink assignment index – number of bits as defined in the following
-	6 bits if more than one serving cell are configured in the DL and the higher layer parameter nfi-TotalDAI-Included=true. The 4 MSB bits are the counter DAI and the total DAI for the scheduled PDSCH group, and the 2 LSB bits are the total DAI for the non-scheduled PDSCH group.
-	4 bits if only one serving cell are configured in the DL and the higher layer parameter nfi-TotalDAI-Included=true. The 2 MSB bits are the counter DAI for the scheduled PDSCH group, and the 2 LSB bits are the total DAI for the non-scheduled PDSCH group;
-	4 bits if more than one serving cell are configured in the DL, the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic or pdsch-HARQ-ACK-Codebook-r16= enhancedDynamic or dynamic, and nfi-TotalDAI-Included=true is not configured, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI;
-	4 bits if one serving cell is configured in the DL, and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, and the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and is provided ackNackFeedbackMode = joint, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI;
-	2 bits if only one serving cell is configured in the DL, the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic or pdsch-HARQ-ACK-Codebook-r16=enhancedDynamic or dynamic, and nfi-TotalDAI-Included=true is not configured, when the UE is not configured with coresetPoolIndex or the value of coresetPoolIndex is the same for all CORESETs if coresetPoolIndex is provided or the UE is not configured with ackNackFeedbackMode = joint, where the 2 bits are the counter DAI;
-	0 bits otherwise. 
If higher layer parameter priorityIndicatorDCI-1-1 is configured, if the bit width of the Downlink assignment index in DCI format 1_1 for one HARQ-ACK codebook is not equal to that of the Downlink assignment index in DCI format 1_1 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are inserted to smaller Downlink assignment index until the bit width of the Downlink assignment index in DCI format 1_1 for the two HARQ-ACK codebooks are the same.
-	TPC command for scheduled PUCCH – 2 bits as defined in Clause 7.2.1 of [5, TS 38.213]
-	PUCCH resource indicator – 3 bits as defined in Clause 9.2.3 of [5, TS 38.213]

-	PDSCH-to-HARQ_feedback timing indicator – 0, 1, 2, or 3 bits as defined in Clause 9.2.3 of [5, TS 38.213]. The bitwidth for this field is determined as bits, where I is the number of entries in the higher layer parameter dl-DataToUL-ACK. 
	If higher layer parameter priorityIndicatorDCI-1-1 is configured, if the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_1 for one HARQ-ACK codebook is not equal to that of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_1 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are inserted to smaller PDSCH-to-HARQ_feedback timing indicator until the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_1 for the two HARQ-ACK codebooks are the same.
-	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.
-	PDSCH group index – 0 or 1 bit.
-	1 bit if the higher layer parameter pdsch-HARQ-ACK-Codebook-r16= enhancedDynamic;
-	0 bit otherwise.
-	New feedback indicator – 0, 1 or 2 bits. 
-	1 bit if the higher layer parameter pdsch-HARQ-ACK-Codebook-r16= enhancedDynamic and the higher layer parameter nfi-TotalDAI-Included is not configured; 
-	2 bits if the higher layer parameter pdsch-HARQ-ACK-Codebook-r16= enhancedDynamic and the higher layer parameter nfi-TotalDAI-Included=true; the MSB corresponds to the scheduled PDSCH group, and the LSB corresponds to the non-scheduled PDSCH group, as defined in [TS38.213] clause 9.1.3.3
-	0 bit otherwise. 
-	Number of requested PDSCH group(s) – 0 or 1 bit.
-	1 bit if the higher layer parameter pdsch-HARQ-ACK-Codebook-r16= enhancedDynamic;
-	0 bit otherwise.
If the UE is configured with a PUCCH-SCell, when pdsch-HARQ-ACK-Codebook-r16 is configured, pdsch-HARQ-ACK-Codebook-r16 is replaced by pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16 if present for the secondary PUCCH group.
< Unchanged part is omitted >



In current TS 38.213, when both PUCCH SCell and enhanced dynamic HARQ-ACK codebook are configured, parameter ‘pdsch-HARQ-ACK-Codebook-r16’ is still used to determine HARQ-ACK codebook in the secondary PUCCH group, which is not aligned with the above understanding. The following TP2 is needed to fix the problem and with one typo correction as well.
	TP2 for TS 38.213
9	UE procedure for reporting control information
If a UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG.
-	When the procedures are applied for MCG, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG respectively.
-	When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells belonging to the SCG respectively. The term 'primary cell' in this clause refers to the PSCell of the SCG.
If a UE is configured with a PUCCH-SCell, the UE shall apply the procedures described in this clause for both primary PUCCH group and secondary PUCCH group
-	When the procedures are applied for the primary PUCCH group, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the primary PUCCH group respectively.
-	When the procedures are applied for secondary PUCCH group, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including the PUCCH-SCell), serving cell, serving cells belonging to the secondary PUCCH group respectively. The term 'primary cell' in this clause refers to the PUCCH-SCell of the secondary PUCCH group. If pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16 is provided, pdsch-HARQ-ACK-Codebook is replaced by pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16. If harq-ACK-SpatialBundlingPUCCH-secondaryPUCCHgroup is provided, harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUCCH-secondaryPUCCHgroup. If harq-ACK-SpatialBundlingPUSCH-secondaryPUCCHgroup is provided, harq-ACK-SpatialBundlingPUSCH is replaced by harq-ACK-SpatialBundlingPUSCH-secondaryPUCCHgroup. If both pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16 and pdsch-HARQ-ACK-Codebook-r16 are provided, ‘pdsch-HARQ-ACK-Codebook-r16 = enhancedDynamic’ is replaced by ‘pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16 = dynamic’.
< Unchanged part is omitted >

9.1	HARQ-ACK codebook determination
< Unchanged part is omitted >
If a UE detects a DCI format 1_1 indicating 
-	SCell dormancy without scheduling a PDSCH reception, as described in Clause 10.3, and
-	is provided pdsch-HARQ-ACK-Codebook = dynamic or pdsch-HARQ-ACK-Codebook-r16 = enhancedDynamic
the UE generates a HARQ-ACK information bit as described in Clause 9.1.3 for a DCI format 1_1 indicating SCell dormancy and the HARQ-ACK information bit value is ACK.
< Unchanged part is omitted >

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-r16 = enhancedDynamic. Unless stated otherwise, a PDSCH-to-HARQ_feedback timing indicator field provides an applicable value. 
A UE does not expect to multiplex in a Type-2 HARQ-ACK codebook HARQ-ACK information that is in response to a detection of a DCI format that does not include a counter DAI field.
If a UE receives 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-r16, 
-	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 not provided pdsch-HARQ-ACK-Codebook-r16, the UE detects the second DCI format in any PDCCH monitoring occasion after the first one, and where the slot indicated by the value of the PDSCH-to-HARQ_feedback timing indicator field in the second DCI format is no later than a slot for HARQ-ACK information in response to a SPS PDSCH reception, if any, received after the PDSCH scheduled by the first DCI format.
-	if the UE is provided pdsch-HARQ-ACK-Codebook-r16 = enhancedDynamic, the UE detects the second DCI format in any PDCCH monitoring occasion after the first one, and the second DCI format indicates a HARQ-ACK information report for a same PDSCH group index as indicated by the first DCI format as described in Clause 9.1.3.3, and where the slot indicated by the value of the PDSCH-to-HARQ_feedback timing indicator field in the second DCI format is no later than a slot for HARQ-ACK information in response to a SPS PDSCH reception, if any, received after the PDSCH scheduled by the first DCI format. 
-	if the UE is provided pdsch-HARQ-ACK-Codebook-r16 = enhancedDynamic-r16, the UE receives the second DCI format later than the slot for HARQ-ACK information in response to a SPS PDSCH reception received after the PDSCH scheduled by the first DCI format, and the second DCI format indicates a HARQ-ACK information report for a same PDSCH group index as indicated by the first DCI format as described in Clause 9.1.3.3.
-	if the UE is provided pdsch-HARQ-ACK-OneShotFeedback, the first DCI format does not indicate SPS PDSCH release or SCell dormancy, 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, and where the slot indicated by the value of the PDSCH-to-HARQ_feedback timing indicator field in the second DCI format is no later than a slot for HARQ-ACK information in response to a SPS PDSCH reception, if any, received after the PDSCH scheduled by the first DCI format.
-	if the UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16, the first DCI format does not indicate SPS PDSCH release or SCell dormancy, and the UE receives the second DCI format later than the slot for HARQ-ACK information in response to a SPS PDSCH reception received after the PDSCH scheduled by the first DCI format, 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 part is omitted >


Conclusion
In this contribution, we discussed the enhanced dynamic HARQ-ACK codebook for secondary PUCCH group, with the following proposals.
Proposal 1: Discuss and decide which solution to be adopted for the relationship between pdsch-HARQ-ACK-Codebook-r16 and pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16
· Solution 1: If pdsch-HARQ-ACK-Codebook-r16 and pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16 are configured simultaneously, enhanced dynamic HARQ-ACK codebook is applied to primary PUCCH group, and semi-static or dynamic HARQ-ACK codebook configured by pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup is applied to secondary PUCCH group.
· Solution 2: If pdsch-HARQ-ACK-Codebook-r16 is configured, the same RRC configuration pdsch-HARQ-ACK-Codebook-r16 is applied to both primary PUCCH group and secondary PUCCH group if two PUCCH groups are configured regardless of whether pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16 is configured or not.
· Proposal 2: If solution 1 is adopted, endorse TP1 and TP2 for TS 38.212 and TS 38.213 respectively. Otherwise if solution 2 is adopted, send an LS to RAN2 to inform the conclusion.
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