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1
Introduction
For CA with two CCs and when PUCCH format 1b with channel selection is used, the ordering of HARQ-ACK response in the ACK/NAK mapping table is based on the transport block(s) configured for each CC per 36.213. On the other hand, in 36.212, the ordering of HARQ-ACK response is based on codewords. When a CC is configured for a UE with a MIMO transmission mode, the ordering of the two transport blocks and the two codewords are not necessarily aligned. This issue is discussed in this paper.
2
Discussion




In CA, when PUCCH format 1b with channel selection is used, the ordering of HARQ-ACK response in the ACK/NAK mapping table is based on the transport block(s) configured for each CC as specified in Table 10.1.2.2.1-1 of 36.213, which is copied below:

Table 10.1.2.2.1-1: Mapping of Transport Block and Serving Cell to HARQ-ACK(j) for PUCCH format 1b HARQ-ACK channel selection

	A
	HARQ-ACK(j)



	
	HARQ-ACK(0)
	HARQ-ACK(1)
	HARQ-ACK(2)
	HARQ-ACK(3)

	2
	TB1 Primary cell
	TB1 Secondary cell
	NA
	NA

	3
	TB1 Serving cell1
	TB2 Serving cell1
	TB1 Serving cell2
	NA

	4
	TB1 Primary cell
	TB2 Primary cell
	TB1 Secondary cell
	TB2 Secondary cell


This table is used for both FDD with 2 CCs, and TDD with 2 CCs and M=1.

However, in 36.212, the ordering of HARQ-ACK response is based on the codeword indices. 

When a CC is configured for a UE with a MIMO transmission mode, the ordering of the two transport blocks and the two codewords are not necessarily aligned. In particular,

· For downlink transmission modes 3 and 4, if two transport blocks are enabled, the mapping between codewords and transport blocks depends on the swapping flag. 
· For downlink transmission modes 3, 4, 8 and 9, one of the transport blocks can be enabled, and codeword 0 is always used.
As a result, it is necessary to clarify the common understanding in RAN1 regarding whether the HARQ-ACK response in Table 10.1.2.2.1-1 is based on transport block or codeword.
3
Conclusions 

In this contribution, we discussed one issue of ordering HARQ-ACK response for CA when PUCCH format 1b with channel selection is used.  It is recommended RAN1 to discuss and conclude whether the ordering of the HARQ-ACK response in Table 10.1.2.2.1-1 in 36.213 is based on transport block or codeword indices.
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