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10.1.2
FDD HARQ-ACK feedback procedures



For FDD, a UE that supports aggregating at most 2 serving cells shall use PUCCH format 1b with channel selection for transmission of HARQ-ACK when configured with more than one serving cell. 
For FDD, a UE that supports aggregating more than 2 serving cells is configured by higher layers to use either PUCCH format 1b with channel selection or PUCCH format 3 for transmission of HARQ-ACK when configured with more than one serving cell.  
The FDD HARQ-ACK feedback procedure for one configured serving cell is given in section 10.1.2.1 and procedures for more than one configured serving cell are given in section 10.1.2.2.
10.1.2.1
FDD HARQ-ACK procedure for one configured serving cell
HARQ-ACK transmission on two antenna ports 
[image: image7.wmf]])

,

[

(

1

0

p

p

p

Î

 is supported for PUCCH format 1a/1b.

For FDD and one configured serving cell, the UE shall use PUCCH resource 
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 for transmission of HARQ-ACK in subframe 
[image: image9.wmf]n

 on antenna port p for PUCCH format 1a/1b, where

· for a PDSCH transmission indicated by the detection of a corresponding PDCCH in subframe 
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 , or for a PDCCH indicating downlink SPS release (defined in section 9.2) in subframe 
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 , the UE shall use 
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 for antenna port 
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, where 
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 is the number of the first CCE (i.e. lowest CCE index used to construct the PDCCH) used for transmission of the corresponding DCI assignment and 
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 is configured by higher layers. For two antenna port transmission the PUCCH resource for antenna port 
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 is given by
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· for a PDSCH transmission on the primary cell where there is not a corresponding PDCCH detected in subframe 
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, the value of 
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 is determined according to higher layer configuration and Table 9.2-2. For a UE configured for two antenna port transmission, a PUCCH resource value in Table 9.2-2 maps to two PUCCH resources with the first PUCCH resource 
[image: image20.wmf])

,

1

(

PUCCH

0

p

p

n

=

for antenna port 
[image: image21.wmf]0

p

 and the second PUCCH resource 
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, otherwise, the PUCCH resource value maps to a single PUCCH resource 
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10.1.2.2
FDD HARQ-ACK procedures for more than one configured serving cell
The FDD HARQ-ACK feedback procedures for more than one configured serving cell are either based on a PUCCH format 1b with channel selection HARQ-ACK procedure as described in section 10.1.2.2.1 or a PUCCH format 3 HARQ-ACK procedure as described in section 10.1.2.2.2.

HARQ-ACK transmission on two antenna ports 
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 is supported for PUCCH format 3.
For FDD, a UE shall determine the number of HARQ-ACK bits, 
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,  based on the number of configured serving cells and the downlink transmission modes configured for each serving cell. A UE shall use two HARQ-ACK bits for a serving cell configured with a downlink transmission mode that support up to two transport blocks; and one HARQ-ACK bit otherwise. 
<------------------------------------------------text omitted----------------------------------------------------------------------->
10.1.3.2.1
PUCCH format 1b with channel selection HARQ-ACK procedure

For TDD HARQ-ACK multiplexing with PUCCH format 1b with channel selection and two configured serving cells and a subframe n with 
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 is the number of elements in the set 
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 defined in Table 10.1.3.1-1, the UE shall transmit 
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 on PUCCH resource 
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 PUCCH resources, 
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, according to Tables 10.1.3.2-1, 10.1.3.2-2, and 10.1.3.2-3 in subframe 
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 using PUCCH format 1b. For a subframe n with 
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is the number of HARQ-ACK bits for the serving cell c. The value of 
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equals to 2 for a serving cell configured with a downlink transmission mode that supports up to two transport blocks, and equals to 1 otherwise. HARQ-ACK(j) denotes the ACK/NACK/DTX response for a transport block or SPS release PDCCH associated with serving cell 
[image: image42.wmf]c

, where the transport block and serving cell for HARQ-ACK(j) and 
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 PUCCH resources are given by Table 10.1.2.2.1-1. 
For a subframe n with 
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, HARQ-ACK(j) denotes the ACK/NACK/DTX response for a PDSCH transmission or SPS release PDCCH within subframe(s) given by set 
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 on each serving cell, where the subframes on each serving cell for HARQ-ACK(j) and 
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 PUCCH resources are given by Table 10.1.3.2-4.

<------------------------------------------------text omitted----------------------------------------------------------------------->
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