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1 Introduction
In RAN1#69 meeting, HARQ-ACK transmission for a UE configured with PUCCH format 3 was discussed and several agreements had been achieved. For a UE configured with PUCCH format 1b with channel selection, no agreements were made. In this contribution, we share our views on HARQ-ACK feedback for TDD inter-band CA with PUCCH format 1b with channel selection configured.
2 Discussion

In LTE-A carrier aggregation system, for a UE configured with PUCCH format 1b with channel selection, at most two serving cells aggregation can be supported and TDD UL-DL configuration 5 is not supported. In this section, we discuss the HARQ-ACK transmission with PUCCH format 1b with channel selection configured on PUCCH and PUSCH respectively, for TDD inter-band carrier aggregation with different UL-DL configurations on different bands.
2.1 HARQ-ACK transmission on PUCCH
For the case of HARQ-ACK transmission on PUCCH, the main difference of introducing different UL/DL configurations for different serving cells is that the PDSCH HARQ timing on PCell and SCell may be different, which means the number of HARQ feedback bits for each serving cell may be different as well. Rel-10 PUCCH format 1b with channel selection is designed for the same downlink association set index K on PCell and SCell, i.e. same M for PCell and SCell, where M is the number of elements in the set K.
The following modifications are needed to support PUCCH format 1b with channel selection for TDD inter-band CA:

· Mapping table with M = max(Mp, Ms) is used, where Mp is the number of elements in the set K on PCell, and Ms is the number of elements in the set K on SCell. This would avoid any required modifications on the mapping tables defined in Rel-10.
· M – min(Mp, Ms) NACK/DTX bit(s) is appended to the end of the ACK/NACK bit sequence corresponding to the serving cell with K of size min(Mp, Ms).
An example is shown in Figure 1. In case of self scheduling, the PDSCH HARQ timing on PCell follows TDD UL-DL configuration 1, while SCell follows TDD UL-DL configuration 2. The DL association set K in subframe #7 on PCell is {7,6}, while on SCell is {8,7,6,4}. Hence, Mp=2 and Ms=4. The mapping table of M=max(Mp, Ms)=4 shall be used and two NACK/DTX bits shall be appended to the end of the ACK/NACK bit sequence corresponding to PCell.
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Figure 1: Method for PUCCH format 1b with channel selection
This is a simple solution and there is no need to introduce new mapping table or handle different cases in different ways. Hence, for a UE configured with PUCCH format 1b with channel selection for HARQ-ACK transmission on PUCCH, we have the following proposal:
Proposal 1: 
· For HARQ-ACK transmission with PUCCH format 1b with channel selection on PUCCH, it can be supported by using the mapping table of size M=max(Mp, Ms) and appending M-min(Mp, Ms) NACK/DTX bits to end of the HARQ-ACK bit sequence corresponding to the serving cell with K of size min(Mp, Ms), where Mp is size of K on PCell and Ms is the size of K on SCell.
2.2 HARQ-ACK transmission on PUSCH
For HARQ-ACK transmission on PUSCH, the same design principles as in Rel-10 can be used. As discussed in [1], HARQ-ACK transmission on PUSCH should be divided into two cases:
· For the case that HARQ-ACK transmission on PUSCH without corresponding
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, the UE should generate the HARQ-ACK bits according to PUCCH design in section 2.1. 
· For the case that HARQ-ACK transmission on PUSCH with
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, the HARQ-ACK bits should be determined according to the UL DAI value received. If  
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=1 or 2, HARQ-ACK bits should be determined as if PUCCH format 3 is configured for transmission of HARQ-ACK, except that spatial HARQ-ACK bundling across multiple codeword within a DL subframe is performed for all serving cells configured with a downlink transmission mode that supports up to two transport blocks in case 
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=2. If 
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=3 or 4, the feedback bits are determined according to the RM code input bits defined in the Rel-10 mapping table with 
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In a summary, for a UE configured with PUCCH format 1b with channel selection for HARQ-ACK transmission on PUSCH, we have the following proposal:
Proposal 2:
· For a UE configured with PUCCH format 1b with channel selection and HARQ-ACK transmission on PUSCH without 
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, the UE should generate the HARQ-ACK bits according to PUCCH design.
· For a UE configured with PUCCH format 1b with channel selection and HARQ-ACK transmission on PUSCH with 
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=1 or 2, the UE should generate the HARQ-ACK bits according to the procedure of PUCCH format 3 except that spatial bundling is used when 
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· For a UE configured with PUCCH format 1b with channel selection and HARQ-ACK transmission on PUSCH with 
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=3 or 4, the UE should generate the HARQ-ACK bits according to RM code input bits defined in the Rel-10 mapping table with 
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3 Conclusions
In this contribution, we provide our analysis on HARQ-ACK feedback for TDD inter-band CA with PUCCH format 1b with channel selection configured, and give the following proposals: 
Proposal 1:
·  For HARQ-ACK transmission with PUCCH format 1b with channel selection on PUCCH, it can be supported by using the mapping table of size M=max(Mp, Ms) and appending M-min(Mp, Ms) NACK/DTX bits to end of the HARQ-ACK bit sequence corresponding to the serving cell with K of size min(Mp, Ms), where Mp is size of K on PCell and Ms is the size of K on SCell.

Proposal 2:
· For a UE configured with PUCCH format 1b with channel selection and HARQ-ACK transmission on PUSCH without 
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, the UE should generate the HARQ-ACK bits according to PUCCH design.
· For a UE configured with PUCCH format 1b with channel selection and HARQ-ACK transmission on PUSCH with 
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=1 or 2, the UE should generate the HARQ-ACK bits according to the procedure of PUCCH format 3 except that spatial bundling is used when 
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· For a UE configured with PUCCH format 1b with channel selection and HARQ-ACK transmission on PUSCH with 
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=3 or 4, the UE should generate the HARQ-ACK bits according to RM code input bits defined in the Rel-10 mapping table with 
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