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1 Introduction

In this contribution, we discuss the HARQ-ACK codebook for secondary PUCCH group.
2 Discussion
In RAN1#97 meeting, the following agreements were  made:

Agreements:

· In Rel-16, support enabling HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group.

· Note: vs. per cell group in Rel-15

According to the agreements, new RRC parameters for HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration were introduced in Rel-16 for the secondary PUCCH group, i.e. pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16, harq-ACK-SpatialBundlingPUCCH-secondaryPUCCHgroup and harq-ACK-SpatialBundlingPUSCH-secondaryPUCCHgroup.

The HARQ-ACK codebook type for the secondary PUCCH group is determined by pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16 if present and by pdsch-HARQ-ACK-Codebook otherwise according to the field descriptions in TS38.331.
	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.


Similarly, the HARQ-ACK spatial bundling configuration for the secondary PUCCH group is determined by harq-ACK-SpatialBundlingPUCCH-secondaryPUCCHgroup and harq-ACK-SpatialBundlingPUSCH-secondaryPUCCHgroup if present and by harq-ACK-SpatialBundlingPUCCH and harq-ACK-SpatialBundlingPUSCH otherwise according to the following field descriptions in TS38.331.
	harq-ACK-SpatialBundlingPUCCH-secondaryPUCCHgroup
Indicates whether spatial bundling of PUCCH HARQ ACKs for the secondary PUCCH group is enabled or disabled. The field is only applicable when more than 4 layers are possible to schedule (see TS 38.213 [13], clause 9.1.2.1). When the field is absent, the use of spatial bundling of PUCCH HARQ ACKs for the secondary PUCCH group is indicated by harq-ACK-SpatialBundlingPUCCH. See TS 38.213 [13], clause 9.1.2.1.

	harq-ACK-SpatialBundlingPUSCH-secondaryPUCCHgroup
Indicates whether spatial bundling of PUSCH HARQ ACKs for the secondary PUCCH group is enabled or disabled. The field is only applicable when more than 4 layers are possible to schedule (see TS 38.213 [13], clauses 9.1.2.2 and 9.1.3.2). When the field is absent, the use of spatial bundling of PUSCH HARQ ACKs for the secondary PUCCH group is indicated by harq-ACK-SpatialBundlingPUSCH. See TS 38.213 [13], clauses 9.1.2.2 and 9.1.3.2.


The above new RRC parameters are not reflected in the latest TS38.213 so we propose the following text proposals for TS38.213.

Proposal 1: Adopt the following text proposals for TS38.213.

---------------------------------------------Start of text proposal for TS38.213 -----------------------------------------------
7.2
Physical uplink control channel

If the 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 term 'serving cell' in this clause refers to serving cell belonging to the MCG.

-
When the procedures are applied for SCG, the term 'serving cell' in this clause refers to serving cell belonging to the SCG. The term 'primary cell' in this clause refers to the PSCell of the SCG. 
If the 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 term 'serving cell' in this clause refers to serving cell belonging to the primary PUCCH group.

-
When the procedures are applied for the secondary PUCCH group, the term 'serving cell' in this clause refers to serving cell belonging to the secondary PUCCH group. 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.
<unchanged text omitted>
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.
-----------------------------------------------End of text proposal for TS38.213 ----------------------------------------------

In addition, pdsch-HARQ-ACK-CodebookList-r16 was introduced in Rel-16 for URLLC to generate two HARQ-ACK codebooks. The IE PDSCH-HARQ-ACK-CodebookList-r16 for the parameter is as follows.
PDSCH-HARQ-ACK-CodebookList-r16 ::= SEQUENCE (SIZE (1..2)) OF ENUMERATED {semiStatic, dynamic}
	pdsch-HARQ-ACK-CodebookList 
A list of configuration for at least two simultaneously constructed HARQ-ACK codebooks. Each configuration in the list is defined in the same way as pdsch-HARQ-ACK-Codebook (see TS 38.212 [17], clause 7.3.1.2.2 and TS 38.213 [13], clauses 7.2.1, 9.1.2, 9.1.3 and 9.2.1). If this field is present, the field pdsch-HARQ-ACK-Codebook is ignored for the case at least two HARQ-ACK codebooks are simultaneously constructed. 


According to the current specification, both pdsch-HARQ-ACK-CodebookList-r16 and pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16 can be configured simultaneously. In this case, it is not clear how to determine the HARQ-ACK codebook type for the two HARQ-ACK codebooks for the secondary PUCCH group. If pdsch-HARQ-ACK-CodebookList-r16 is followed, HARQ-ACK codebook type for the secondary PUCCH group cannot be separately configured from the primary PUCCH group. Otherwise if pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16 is followed, only one HARQ-ACK codebook can be configured for the secondary PUCCH group which is not aligned with the intention in URLLC. 

The most straightforward approach is to introduce a new RRC parameter, e.g. pdsch-HARQ-ACK-CodebookList-secondaryPUCCHgroup-r16, which is used to configure a list of HARQ-ACK codebook types for two simultaneously constructed HARQ-ACK codebooks for the secondary PUCCH group. 
Otherwise if a new RRC parameter cannot be agreed, it needs to be clarified that pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16 should not be configured or should be ignored if PDSCH-HARQ-ACK-CodebookList-r16 is configured.
Proposal 2: Discuss whether to introduce a new RRC parameter to separately configure the HARQ-ACK codebook type for the two HARQ-ACK codebooks for the secondary PUCCH group. If the new RRC parameter is not introduced, clarify that pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16 should not be configured or should be ignored if pdsch-HARQ-ACK-CodebookList-r16 is configured.
3 Conclusion
In this contribution, we discuss HARQ-ACK codebook for secondary PUCCH group with the following proposals.

Proposal 1: Adopt the following text proposals for TS38.213.

---------------------------------------------Start of text proposal for TS38.213 -----------------------------------------------
7.2
Physical uplink control channel

If the 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 term 'serving cell' in this clause refers to serving cell belonging to the MCG.

-
When the procedures are applied for SCG, the term 'serving cell' in this clause refers to serving cell belonging to the SCG. The term 'primary cell' in this clause refers to the PSCell of the SCG. 
If the 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 term 'serving cell' in this clause refers to serving cell belonging to the primary PUCCH group.

-
When the procedures are applied for the secondary PUCCH group, the term 'serving cell' in this clause refers to serving cell belonging to the secondary PUCCH group. 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.
<unchanged text omitted>
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.
-----------------------------------------------End of text proposal for TS38.213 ----------------------------------------------

Proposal 2: Discuss whether to introduce a new RRC parameter to separately configure the HARQ-ACK codebook type for the two HARQ-ACK codebooks for the secondary PUCCH group. If the new RRC parameter is not introduced, clarify that pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16 should not be configured or should be ignored if pdsch-HARQ-ACK-CodebookList-r16 is configured.
