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1 Introduction
Many of the details on PUCCH for eIMTA have been agreed in [1]. The remaining open issues are the HARQ-ACK codebook size determination, the ordering of HARQ-ACK bits for PUCCH format 1b with channel selection, which are discussed in this contribution.

2 Discussion
HARQ-ACK codebook size shall be determined for either PUCCH format 3 or PUCCH format 1b with channel selection is configured for HARQ-ACK feedback in eIMTA. It can be discussed whether the codebook size is determined based on the dynamic UL-DL configuration or the DL HARQ reference configuration. The former provides codebook size reduction possibility but can cause mis-understanding between eNB and UE if the dynamic UL-DL reconfiguration signaling is missed. Such ambiguity shall be avoided in any case as long as it is possible. Therefore we propose to use DL HARQ reference configuration for the determination of HARQ-ACK codebook size in eIMTA.
Proposal 1: In eIMTA, the HARQ-ACK codebook size is determined by DL HARQ reference configuration, for both PUCCH format 3 and PUCCH format 1b with channel selection.
The following two tables are agreed in [1]. DL reference configuration 5 is not considered in this contribution since PUCCH format 1b with channel selection cannot be used for configuration 5.
Table 1:  Subframe indexing for subframes for which eIMTA and non-eIMTA UEs have the same timing
	DL HARQ reference configuration 
	UL-DL 
Configuration given by SIB-1 
	Subframe n 

	
	
	0 
	1 
	2 
	3 
	4 
	5 
	6 
	7 
	8 
	9 

	2 
	0 
	- 
	- 
	6 
	- 
	- 
	- 
	- 
	6 
	- 
	- 

	
	1 
	- 
	- 
	7,6 
	- 
	- 
	- 
	- 
	7,6 
	- 
	- 

	
	2 
	- 
	- 
	8,7,4,6 
	- 
	- 
	- 
	- 
	8,7,4,6 
	- 
	- 

	
	3 
	Invalid 

	
	4 
	Invalid 

	
	5 
	Invalid 

	
	6 
	- 
	- 
	7 
	- 
	- 
	- 
	- 
	7 
	- 
	- 

	4 
	0 
	- 
	- 
	- 
	- 
	- 
	- 
	- 
	- 
	- 
	- 

	
	1 
	- 
	- 
	7, (6) 
	4 
	- 
	- 
	- 
	- 
	- 
	- 

	
	2 
	Invalid 

	
	3 
	- 
	- 
	7, (6), 11 
	6,5 
	- 
	- 
	- 
	- 
	- 
	- 

	
	4 
	- 
	- 
	12, 8, 7, 11 
	6, 5, 4, 7 
	- 
	- 
	- 
	- 
	- 
	- 

	
	5 
	Invalid 

	
	6 
	- 
	- 
	7 
	7 
	- 
	- 
	- 
	- 
	- 
	- 


Table 2:  Subframe indexing for subframes for which eIMTA and non-eIMTA UEs have the different timing 
	DL HARQ reference configuration 
	UL-DL 
Configuration given by SIB-1 
	Subframe n 

	
	
	0 
	1 
	2 
	3 
	4 
	5 
	6 
	7 
	8 
	9 

	2 
	0 
	- 
	- 
	7, 8, 4 
	- 
	- 
	- 
	- 
	7, 8, 4 
	- 
	- 

	
	1 
	- 
	- 
	8, 4 
	- 
	- 
	- 
	- 
	8, 4 
	- 
	- 

	
	2 
	- 
	- 
	- 
	- 
	- 
	- 
	- 
	- 
	- 
	- 

	
	3 
	Invalid 

	
	4 
	Invalid 

	
	5 
	Invalid 

	
	6 
	- 
	- 
	6, 8, 4 
	- 
	- 
	- 
	- 
	8, 6, 4 
	- 
	- 

	4 
	0 
	- 
	- 
	12, 7, 11, 8 
	7, 4, 5, 6 
	- 
	- 
	- 
	- 
	- 
	- 

	
	1 
	- 
	- 
	12, 8, 11 
	7, 5, 6 
	- 
	- 
	- 
	- 
	- 
	- 

	
	2 
	Invalid 

	
	3 
	- 
	- 
	12, 8 
	4,7 
	- 
	- 
	- 
	- 
	- 
	- 

	
	4 
	- 
	- 
	- 
	- 
	- 
	- 
	- 
	- 
	- 
	- 

	
	5 
	Invalid 

	
	6 
	- 
	- 
	12, 11, 8 
	4, 5, 6 
	- 
	- 
	- 
	- 
	- 
	- 


The set of associated DL subframes for which HARQ-ACK shall be provided in an UL subframe is the union of the associated DL subframes corresponding to the UL subframe in Table 1 and Table 2. For PUCCH format 1b with channel selection, it is essential that the HARQ-ACK bits are ordered in the same way as the corresponding PUCCH format 1b resources. With this ordering, the HARQ-ACK(0) is always associated with a fixed downlink subframe, such that the existing functionality to distinguish DTX and NACK for HARQ-ACK(0) can always be utilized regardless of the dynamic UL-DL configuration. In other words, for PUCCH format 1b with channel selection, there will be 
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The followings are proposed for PUCCH format 1b with channel selection and eIMTA:

Proposal 2: If a UE is configured with PUCCH format 1b with channel selection for HARQ-ACK feedback and is configured with a single serving cell and with eIMTA, the UE shall
· order the 
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· the
[image: image11.wmf])

1

(

PUCCH,

j

n

implicit PUCCH format 1a/1b resources are determined according to the agreements in [1].
Proposal 3: If a UE is configured with PUCCH format 1b with channel selection for HARQ-ACK feedback and is configured with two serving cells, and the UE is configured with eIMTA for at least one of the two serving cells, the UE shall

· determine the 
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· determine the 
[image: image13.wmf]A

 PUCCH resources, 
[image: image14.wmf])

1

(

PUCCH,

j

n

as in the current specification, except that

· for the PCell configured with eIMTA, or for the SCell configured with eIMTA and cross-carrier scheduled by the PCell, the implicit PUCCH format 1a/1b resources are derived according to the agreements in [1].
3 Conclusions
In this contribution, we discuss the details of PUCCH format 1b with channel selection for eIMTA, including the HARQ-ACK bit ordering and the PUCCH resource determination. The followings are proposed.
Proposal 1: In eIMTA, the HARQ-ACK codebook size is determined by DL HARQ reference configuration, for both PUCCH format 3 and PUCCH format 1b with channel selection.
Proposal 2: If a UE is configured with PUCCH format 1b with channel selection for HARQ-ACK feedback and is configured with a single serving cell and with eIMTA, the UE shall

· order the 
[image: image15.wmf]4

A

=

 HARQ-ACK bits HARQ-ACK(j) first by the set in Table 1 and then by the set in Table 2;

· order the 
[image: image16.wmf]4

A

=

 PUCCH resources, 
[image: image17.wmf])

1

(

PUCCH,

j

n

 associated with HARQ-ACK(j) first by the set in Table 1 and then by the set in Table 2;

· the
[image: image18.wmf])

1

(

PUCCH,

j

n

implicit PUCCH format 1a/1b resources are determined according to the agreements in [1].

Proposal 3: If a UE is configured with PUCCH format 1b with channel selection for HARQ-ACK feedback and is configured with two serving cells, and the UE is configured with eIMTA for at least one of the two serving cells, the UE shall

· determine the 
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as in the current specification, except that

· for the PCell configured with eIMTA, or for the SCell configured with eIMTA and cross-carrier scheduled by the PCell, the implicit PUCCH format 1a/1b resources are derived according to the agreements in [1].
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