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7.2.2
Periodic CSI Reporting using PUCCH

--------- START OF FIRST TEXT PROPOSAL ------

The CSI report of a given PUCCH reporting type shall be transmitted on the PUCCH resource 
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 as defined in [3], where 
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 is UE specific and configured by higher layers for each serving cell.

--------- END OF FIRST TEXT PROPOSAL ------

10.1.2
FDD HARQ-ACK feedback procedures

For FDD, a UE shall determine the number of HARQ-ACK bits, 
[image: image10.wmf]O

,  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. 
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 
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 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 
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 mapped to antenna port p for PUCCH format 1a/1b [3], 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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 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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 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 
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 and the second PUCCH resource 
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, otherwise, the PUCCH resource value maps to a single PUCCH resource 
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for antenna port 
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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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10.1.2.2.1
PUCCH format 1b with channel selection HARQ-ACK procedure

For FDD with two configured serving cells and PUCCH format 1b with channel selection, the UE shall transmit 
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 PUCCH resources, 
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, according to Table 10.1.2.2.1-3, Table 10.1.2.2.1-4, Table 10.1.2.2.1-5 in subframe 
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 using PUCCH format 1b. HARQ-ACK(j) denote the ACK/NACK/DTX response for a transport block or SPS release PDCCH associated with serving cell, 
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 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.
A UE configured with a transmission mode that supports up to two transport blocks on serving cell, 
[image: image52.wmf]c

, shall use the same HARQ-ACK response for both the transport blocks in response to a PDSCH transmission with a single transport block or a PDCCH indicating downlink SPS release associated with the serving cell, 
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. 
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


The UE shall determine the 
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 PUCCH resources, 
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 ordered according to the serving cell in increasing order of j given in Table 10.1.2.2.1-1, according to 
· for a PDSCH transmission indicated by the detection of a corresponding PDCCH in subframe 
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 on the primary cell, or for a PDCCH indicating downlink SPS release (defined in section 9.2) in subframe 
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 on the primary cell,  the PUCCH resource is 
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, and for transmission mode that support up to two transport blocks, the PUCCH resource 
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 is the number of the first CCE used for transmission of the corresponding PDCCH and 
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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 transmission mode that support up to two transport blocks, the PUCCH resource 
[image: image71.wmf])

~

,

1

(

1

PUCCH,

p

i

n

+


 is given by 
[image: image73.wmf]1

)

~

,

1

(

PUCCH,

)

~

,

1

(

1

PUCCH,

+

=

+

p

i

p

i

n

n



· for a PDSCH transmission indicated by the detection of a corresponding PDCCH in subframe 
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 on the secondary cell, the value of 
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, and the value of 
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 for the transmission mode that support up to two transport blocks  is determined according to higher layer configuration and Table 10.1.2.2.1-2. The TPC field in the DCI format of the corresponding PDCCH shall be used to determine the PUCCH resource values from one of the four resource values configured by higher layers, with the mapping defined in Table 10.1.2.2.1-2. For a UE configured for a transmission mode that support up to two transport blocks a PUCCH resource value in Table 10.1.2.2.1-2 maps to two PUCCH resources 
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, otherwise, the PUCCH resource value maps to a single PUCCH resource 
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Table 10.1.2.2.1-2: PUCCH Resource Value for HARQ-ACK Resource for PUCCH 

	Value of ‘TPC command for PUCCH’
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	’00’
	The 1st PUCCH resource value configured by the higher layers

	‘01’
	The 2nd PUCCH resource value configured by the higher layers

	‘10’
	The 3rd PUCCH resource value configured by the higher layers

	‘11’
	The 4th PUCCH resource value configured by the higher layers


Table 10.1.2.2.1-3: Transmission of Format 1b HARQ-ACK channel selection for 
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Table 10.1.2.2.1-4: Transmission of Format 1b HARQ-ACK channel selection for 
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Table 10.1.2.2.1-5: Transmission of Format 1b HARQ-ACK channel selection for 
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10.1.2.2.2
PUCCH format 3 HARQ-ACK procedure

For FDD with PUCCH format 3, the UE shall use PUCCH resource 
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 mapped to antenna port p where

· for a PDSCH transmission only on the primary cell 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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 on the primary cell,  the UE shall use PUCCH format 1a/1b and PUCCH resource 
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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 PDCCH and 
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 is configured by higher layers. When two antenna port transmission is configured for PUCCH format 1a/1b, the PUCCH resource for antenna port 
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.
· for a PDSCH transmission only on the primary cell where there is not a corresponding PDCCH detected in subframe 
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, the UE shall use PUCCH format 1a/1b and PUCCH resource 
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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 for PUCCH format 1a/1b, a PUCCH resource value in Table 9.2-2 maps to two PUCCH resources with the first PUCCH resource 
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for antenna port 
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 and the second PUCCH resource 
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, otherwise, the PUCCH resource value maps to a single PUCCH resource 
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· for a PDSCH transmission on the secondary cell indicated by the detection of a corresponding PDCCH in subframe 
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, the UE shall use PUCCH format 3 and PUCCH resource 
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 is determined according to higher layer configuration and Table 10.1.2.2.2-1. The TPC field in the DCI format of the corresponding PDCCH shall be used to determine the PUCCH resource values from one of the four resource values configured by higher layers, with the mapping defined in Table 10.1.2.2.2-1. For a UE configured for two antenna port transmission for PUCCH format 3, a PUCCH resource value in Table 10.1.2.2.2-1 maps to two PUCCH resources with the first PUCCH resource 
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 and the second PUCCH resource 
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, otherwise, the PUCCH resource value maps to a single PUCCH resource 
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. A UE shall assume that the same HARQ-ACK PUCCH resource value is transmitted in each DCI format of the corresponding secondary cell PDCCH assignments in a given subframe.

Table 10.1.2.2.2-1: PUCCH Resource Value for HARQ-ACK Resource for PUCCH 

	Value of ‘TPC command for PUCCH’
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	’00’
	The 1st PUCCH resource value configured by the higher layers

	‘01’
	The 2nd PUCCH resource value configured by the higher layers

	‘10’
	The 3rd PUCCH resource value configured by the higher layers

	‘11’
	The 4th PUCCH resource value configured by the higher layers


10.1.3  TDD HARQ-ACK feedback procedures
For TDD and a UE that does not support aggregating more than one serving cell, two HARQ-ACK feedback modes are supported by higher layer configuration.

· HARQ-ACK bundling and 

· HARQ-ACK multiplexing 

For TDD UL-DL configuration 5 and a UE that does not support aggregating more than one serving cell, only HARQ-ACK bundling is supported. 
For TDD, a UE that supports aggregating more than one serving cell 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.

For TDD, a UE that supports aggregating more than one serving cell is configured by higher layers to use HARQ-ACK bundling, PUCCH format 1b with channel selection according to the set of Tables 10.1.3-2/3/4 or according to the set of Tables 10.1.3-5/6/7, or PUCCH format 3 for transmission of HARQ-ACK when configured with one serving cell. 

PUCCH format 1b with channel selection according to the set of Tables 10.1.3-2/3/4 or according to the set of Tables 10.1.3-5/6/7 is not supported for TDD UL-DL configuration 5.
TDD HARQ-ACK bundling is performed per codeword across 
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 multiple DL subframes associated with a single UL subframe n, where 
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 is the number of elements in the set 
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 defined in Table 10.1.3.1-1, by a logical AND operation of all the individual PDSCH transmission (with and without corresponding PDCCH) HARQ-ACKs and ACK in response to PDCCH indicating downlink SPS release. For one configured serving cell the bundled 1 or 2 HARQ-ACK bits are transmitted using PUCCH format 1a or PUCCH format 1b, respectively.

For TDD HARQ-ACK multiplexing and a subframe n with 
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, where 
[image: image215.wmf]M

 is the number of elements in the set 
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 defined in Table 10.1.3.1-1, spatial HARQ-ACK bundling across multiple codewords within a DL subframe is performed by a logical AND operation of all the corresponding individual HARQ-ACKs. PUCCH format 1b with channel selection is used in case of one configured serving cell. For TDD HARQ-ACK multiplexing and a subframe n with 
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, spatial HARQ-ACK bundling across multiple codewords within a DL subframe is not performed, 1 or 2 HARQ-ACK bits are transmitted using PUCCH format 1a or PUCCH format 1b, respectively for one configured serving cell. 

In the case of TDD and more than one configured serving cell with PUCCH format 1b with channel selection and more than 4 HARQ-ACK bits for 
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 multiple DL subframes associated with a single UL subframe n, where 
[image: image219.wmf]M

 is the number of elements in the set 
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 defined in Table 10.1.3.1-1 and for the configured serving cells, spatial HARQ-ACK bundling across multiple codewords within a DL subframe for all configured cells is performed and the bundled HARQ-ACK bits for each configured serving cell is transmitted using PUCCH format 1b with channel selection. For TDD and more than one configured serving cell with PUCCH format 1b with channel selection and up to 4 HARQ-ACK bits for
[image: image221.wmf]M

 multiple DL subframes associated with a single UL subframe n, where 
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 is the number of elements in the set 
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 defined in Table 10.1.3.1-1 and for the configured serving cells, spatial HARQ-ACK bundling is not performed and the HARQ-ACK bits are transmitted using PUCCH format 1b with channel selection.

In the case of TDD and more than one configured serving cell with PUCCH format 3 and more than 20 HARQ-ACK bits for 
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 multiple DL subframes associated with a single UL subframe n, where 
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 is the number of elements in the set 
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 defined in Table 10.1.3.1-1 and for the configured serving cells, spatial HARQ-ACK bundling across multiple codewords within a DL subframe is performed for each serving cell by a logical AND operation of all of the corresponding individual HARQ-ACKs and PUCCH format 3 is used. For TDD and more than one configured serving cell with PUCCH format 3 and up to 20 HARQ-ACK bits for 
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 multiple DL subframes associated with a single UL subframe n, where 
[image: image228.wmf]M

 is the number of elements in the set 
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 defined in Table 10.1.3.1-1 and for the configured serving cells, spatial HARQ-ACK bundling is not performed and the HARQ-ACK bits are transmitted using PUCCH format 3.

For TDD with PUCCH format 3, a UE shall determine the number of HARQ-ACK bits, 
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,  associated with an UL subframe n based on the number of configured serving cells, the downlink transmission modes configured for each serving cell and 
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 which is the number of elements in the set 
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 defined in Table 10.1.3.1-1 according to 
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 is the number of configured cells, and 
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is the number of HARQ-bits for the for the c-th serving cell defined in section 7.3.

TDD HARQ-ACK feedback procedures for one configured serving cell are given in section 10.1.3.1 and procedures for more than one configured serving cell are given in section 10.1.3.2.

10.1.3.1  
TDD HARQ-ACK procedure for one configured serving cell

HARQ-ACK transmission on two antenna ports 
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 is supported for PUCCH format 1a/1b with TDD HARQ-ACK bundling feedback mode and for PUCCH format 3.

The TDD HARQ-ACK procedure for a UE configured with PUCCH format 3 is as described in section 10.1.3.2.2 when the UE receives PDSCH and/or SPS release PDCCH only on the primary cell.
For TDD HARQ-ACK bundling or TDD HARQ-ACK multiplexing for one configured serving cell 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 use PUCCH resource 
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 for transmission of HARQ-ACK in subframe 
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 mapped to antenna port p for PUCCH format 1a/1b, where

· If there is PDSCH transmission indicated by the detection of corresponding PDCCH or there is PDCCH indicating downlink SPS release within subframe(s) 
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 and 
[image: image246.wmf]K

 (defined in Table 10.1.3.1-1) is a set of M elements 
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 depending on the subframe n and the UL-DL configuration (defined in Table 4.2-2 in [3]), the UE first selects a 
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 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe 
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such that UE detects a PDCCH in subframe 
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. When two antenna port transmission is configured for PUCCH format 1a/1b, the PUCCH resource for HARQ-ACK bundling for antenna port 
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 is given by 
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 [where 
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 value out of {0, 1, 2, 3} is chosen which makes 
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· If there is only a PDSCH transmission where there is not a corresponding PDCCH detected within subframe(s) 
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 is defined in Table 10.1.3.1-1, the UE shall use PUCCH format 1a/1b and PUCCH resource 
[image: image270.wmf])

~

,

1

(

PUCCH

p

n


 with the value of 
[image: image272.wmf])

~

,

1

(

PUCCH

p

n


 is determined according to higher layer configuration and Table 9.2-2.  For a UE configured for two antenna port transmission for PUCCH format 1a/1b and HARQ-ACK bundling, a PUCCH resource value in Table 9.2-2 maps to two PUCCH resources with the first PUCCH resource 
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for antenna port 
[image: image276.wmf]0

p

 and the second PUCCH resource 
[image: image277.wmf])

~

,

1

(

PUCCH

1

p

n


for antenna port 
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Table 10.1.3.1-1: Downlink association set index
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For TDD HARQ-ACK multiplexing and sub-frame 
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· For a PDSCH transmission indicated by the detection of corresponding PDCCH or a PDCCH indicating downlink SPS release in sub-frame 
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, the PUCCH resource 
[image: image297.wmf](1)

PUCCH

CCE,

1

)

~

,

1

(

PUCCH,

)

1

(

N

n

N

i

N

i

M

n

i

c

c

p

i

+

+

×

+

×

-

-

=

+


, where 
[image: image299.wmf]c

 is selected from {0, 1, 2, 3} such that 
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 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe 
[image: image303.wmf]i

nk

-

, and 
[image: image304.wmf](1)

PUCCH

N

 is configured by higher layers. 

· For a PDSCH transmission where there is not a corresponding PDCCH detected in subframe 
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 is determined according to higher layer configuration and Table 9.2-2.

Based on higher layer signalling a UE configured with a single serving cell will either perform channel selection either according to the set of Tables 10.1.3-2, 10.1.3-3, and 10.1.3-4 or according to the set of Tables 10.1.3-5, 10.1.3-6, and 10.1.3-7.  For the selected table set indicated by higher layer signalling, the UE shall transmit 
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in sub-frame 
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 using PUCCH format 1b according to section 5.4.1 in [3]. The value of 
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 are generated by channel selection according to the selected set of Tables for M = 2, 3, and 4 respectively. 
Table 10.1.3-2: Transmission of HARQ-ACK multiplexing for M = 2
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	1, 0

	DTX, DTX
	No transmission


Table 10.1.3-3: Transmission of HARQ-ACKmultiplexing for M = 3
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	DTX, DTX, DTX
	No transmission


Table 10.1.3-4: Transmission of HARQ-ACK multiplexing for M = 4

	HARQ-ACK(0), HARQ-ACK(1), HARQ-ACK(2), HARQ-ACK(3)
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Table 10.1.3-5: Transmission of HARQ-ACK multiplexing for M = 2
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Table 10.1.3-6: Transmission of HARQ-ACK multiplexing for M = 3
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Table 10.1.3-7: Transmission of HARQ-ACK multiplexing for M = 4
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10.1.3.2  
TDD HARQ-ACK procedure for more than one configured serving cell

The TDD 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 10.1.3.2.1 or a PUCCH format 3 HARQ-ACK procedure as described in section 10.1.3.2.2.
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. A UE shall assume that the same HARQ-ACK PUCCH resource value is transmitted in the TPC field on all PDCCH assignments on the secondary cells in a given subframe.

Table 10.1.3.2-1: Transmission of HARQ-ACK multiplexing for A = 2
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Table 10.1.3.2-2: Transmission of HARQ-ACK multiplexing for A = 3

	HARQ-ACK(0), HARQ-ACK(1), HARQ-ACK(2)
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Table 10.1.3.2-3: Transmission of HARQ-ACK multiplexing for A = 4
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Table 10.1.3.2-4: Mapping of subframes on each serving cell to HARQ-ACK(j) for PUCCH format 1b HARQ-ACK channel selection for TDD with 
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For TDD HARQ-ACK multiplexing with PUCCH format 1b with channel selection and sub-frame 
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are associated with the PDSCH transmission(s) or a PDCCH indicating downlink SPS release (defined in section 9.2) on the primary cell and  
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· for a PDSCH transmission on the primary cell indicated by the detection of a corresponding PDCCH within the subframe(s) 
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· HARQ-ACK(0) is the ACK/NACK/DTX response for the PDSCH transmission without a corresponding PDCCH. HARQ-ACK(j), 
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 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe 
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·  HARQ-ACK(j), 
[image: image629.wmf]1

0

-

£

£

M

j

, is the ACK/NACK/DTX response for the PDSCH transmission with corresponding PDCCH and DAI value in the PDCCH equal to ‘
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For Secondary cell:
· for a PDSCH transmission on the secondary cell indicated by the detection of a corresponding PDCCH on the primary cell within the subframe(s) 
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 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe 
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 for the corresponding PDCCH with the DAI value equal to ‘1’ and 
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· for a PDSCH transmission indicated by the detection of a corresponding PDCCH  within the subframe(s) 
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 is determined according to higher layer configuration and Table 10.1.2.2.1-2. The TPC field in the DCI format of the corresponding PDCCH shall be used to determine the PUCCH resource values from one of the four resource values configured by higher layers, with the mapping defined in Table 10.1.2.2.1-2. A UE shall assume that the same HARQ-ACK PUCCH resource value is transmitted in the TPC field on all PDCCH assignments on the secondary cell in a given subframe. 
· HARQ-ACK(j), 
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, is the ACK/NACK/DTX response for the PDSCH transmission with corresponding PDCCH and DAI value in the PDCCH equal to ‘
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A UE shall perform channel selection according to the Tables 10.1.3.2-5, and 10.1.3.2-6 and transmit 
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in sub-frame 
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 using PUCCH format 1b according to section 5.4.1 in [3]. The value of 
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 are generated by channel selection according to Tables 10.1.3.2-5, and 10.1.3.2-6 for M = 3, and 4 respectively.    
Table 10.1.3.2-5: Transmission of HARQ-ACK multiplexing for M = 3
	Primary Cell
	Secondary Cell
	Resource
	Constellation
	RM Code Input Bits

	HARQ-ACK(0), HARQ-ACK(1), HARQ-ACK(2)
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	NACK/DTX, any, any
	No Transmission
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Table 10.1.3.2-6: Transmission of HARQ-ACK multiplexing for M = 4
	Primary Cell
	Secondary Cell
	Resource
	Constellation
	RM Code Input Bits

	HARQ-ACK(0), HARQ-ACK(1), HARQ-ACK(2), HARQ-ACK(3)
	HARQ-ACK(0), HARQ-ACK(1), HARQ-ACK(2), HARQ-ACK(3)
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	NACK/DTX, any, any, any
	ACK, ACK, ACK, ACK
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	 (ACK, NACK/DTX, any, any), except for (ACK, DTX, DTX, DTX)
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	(ACK, NACK/DTX, any, any), except for (ACK, DTX, DTX, DTX)
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10.1.3.2.2
PUCCH format 3 HARQ-ACK procedure

For TDD HARQ-ACK transmission with PUCCH format 3  and sub-frame 
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 with 
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 and more than one configured serving cell, where 
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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 use PUCCH resource 
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 for transmission of HARQ-ACK in subframe 
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 for 
[image: image779.wmf]p

~

 mapped to antenna port p where 
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for a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH within subframe(s) 
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 with the DAI value in the PDCCH equal to ‘1’ (defined in Table 7.3-X), or for a PDCCH indicating downlink SPS release (defined in section 9.2) within subframe(s) 
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 with the DAI value in the PDCCH equal to ‘1’, the UE shall use PUCCH format 1a/1b and PUCCH resource 
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[image: image786.wmf](1)

PUCCH

CCE,

1

)

~

,

1

(

PUCCH

)

1

(

0

N

n

N

m

N

m

M

n

m

c

c

p

+

+

×

+

×

-

-

=

+


 for antenna port 
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p
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 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe 
[image: image795.wmf]m

nk

-

 where 
[image: image796.wmf]K

k

m

Î

. When two antenna port transmission is configured for PUCCH format 1a/1b, the PUCCH resource for antenna port 
[image: image797.wmf]1

p


 is given by 
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 -
for a single PDSCH transmission only on the primary cell where there is not a corresponding PDCCH detected within subframe(s) 
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, where 
[image: image802.wmf]K

k

m

Î

 and no PDCCH indicating downlink SPS release (defined in section 9.2) within subframe(s) 
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, the UE shall use PUCCH format 1a/1b and PUCCH resource 
[image: image805.wmf])

~

,

1

(

PUCCH

p

n


 with 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 for PUCCH format 1a/1b, a PUCCH resource value in Table 9.2-2 maps to two PUCCH resources with the first PUCCH resource 
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for antenna port 
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 and the second PUCCH resource 
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, otherwise, the PUCCH resource value maps to a single PUCCH resource 
[image: image815.wmf])

~

,

1

(

PUCCH

p

n


for antenna port 
[image: image817.wmf]0
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 and a PDSCH transmission only on the primary cell where there is not a corresponding PDCCH detected within subframe(s) 
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and an additional PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH within subframe(s) 
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 with the DAI value in the PDCCH equal to ‘1’ (defined in Table 7.3-X) or a PDCCH indicating downlink SPS release (defined in section 9.2) within the subframe(s) 
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 with the DAI value in the PDCCH equal to ‘1’, the UE shall transmit 
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 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe 
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. For a UE configured with a transmission mode that supports up to two transport blocks on the primary cell, the PUCCH resource 
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.HARQ-ACK(0) is the ACK/NACK/DTX response for the PDSCH without a corresponding PDCCH detected. HARQ-ACK(1) is the ACK/NACK/DTX response for the first transport block of the PDSCH indicated by the detection of a corresponding PDCCH for which the value of the DAI field in the corresponding DCI format is equal to ‘1’ or for the PDCCH indicating downlink SPS release for which the value of the DAI field in the corresponding DCI format is equal to ‘1’. HARQ-ACK(2) is the ACK/NACK/DTX response for the second transport block of the PDSCH indicated by the detection of a corresponding PDCCH for which the value of the DAI field in the corresponding DCI format is equal to ‘1’.
· for 
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 and a PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH within subframe(s) 
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 with the DAI value in the PDCCH greater than ‘1’ (defined in Table 7.3-X) or a PDCCH indicating downlink SPS release (defined in section 9.2) within the subframe(s) 
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 with the DAI value in the PDCCH greater than ‘1’, the UE shall use PUCCH format 3 and PUCCH resource 
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 is determined according to higher layer configuration and Table 10.1.2.2.2-1 and the TPC field in a PDCCH assignment with DAI value greater than ‘1’ shall be used to determine the PUCCH resource value from one of the four PUCCH resource values configured by higher layers, with the mapping defined in Table 10.1.2.2.2-1. A UE shall assume that the same HARQ-ACK PUCCH resource value is transmitted on all PDCCH assignments used to determine the PUCCH resource values within the subframe(s) 
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· for a PDSCH transmission on the secondary cell indicated by the detection of a corresponding PDCCH within subframe(s) 
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, the UE shall use PUCCH format 3 and PUCCH resource 
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 is determined according to higher layer configuration and Table 10.1.2.2.2-1 and the TPC field in the corresponding PDCCH shall be used to determine the PUCCH resource value from one of the four resource values configured by higher layers, with the mapping defined in Table 10.1.2.2.2-1. If a PDCCH corresponding to a PDSCH on the primary cell within subframe(s) 
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, or a PDCCH indicating downlink SPS release (defined in section 9.2) within subframe(s) 
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, is detected, the TPC field in the PDCCH with the DAI value greater than ‘1’ shall be used to determine the PUCCH resource value from one of the four resource values configured by higher layers, with the mapping defined in Table 10.1.2.2.2-1. A UE shall assume that the same HARQ-ACK PUCCH resource value is transmitted on all PDCCH assignments in the primary cell and in each secondary cell that are used to determined the PUCCH resource value within the subframe(s) 
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· For PUCCH format 3 and PUCCH resource 
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 and a UE configured for two antenna port transmission, a PUCCH resource value in Table 10.1.2.2.2-1 maps to two PUCCH resources with the first PUCCH resource 
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10.1.4  
HARQ-ACK Repetition procedure

HARQ-ACK repetition is enabled or disabled by a UE specific parameter ackNackRepetition configured by higher layers. Once enabled, the UE shall repeat any HARQ-ACK transmission with a repetition factor 
[image: image887.wmf]ANRep

N

, where 
[image: image888.wmf]ANRep

N

 is provided by higher layers and includs the initial HARQ-ACK transmission, until HARQ-ACK repetition is disabled by higher layers. For a PDSCH transmission without a corresponding PDCCH detected, the UE shall transmit the corresponding HARQ-ACK response 
[image: image889.wmf]ANRep

N

 times using PUCCH resource 
[image: image890.wmf])

~

,

1

(

PUCCH

p

n


 configured by higher layers. For a PDSCH transmission with a corresponding PDCCH detected, or for a PDCCH indicating downlink SPS release, the UE shall first transmit the corresponding HARQ-ACK response once using PUCCH resource derived from the corresponding PDCCH CCE index (as described in Sections 10.1.2 and 10.1.3), and repeat the transmission of the corresponding HARQ-ACK response 
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is configured by higher layers.
HARQ-ACK repetition is only applicable for UEs configured with one serving cell for FDD and TDD. For TDD, HARQ-ACK repetition is only applicable for HARQ-ACK bundling. 
HARQ-ACK repetition can be enabled with PUCCH format 1a/1b on two antenna ports. For a UE configured for HARQ-ACK repetition with PUCCH format 1a/1b on two antenna ports, the second PUCCH resource 
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for antenna port 
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 is configured by higher layers.
10.1.5  
Scheduling Request (SR) procedure
A UE is configured by higher layers to transmit the scheduling request (SR) on one antenna port or two antenna ports. The scheduling request shall be transmitted on the PUCCH resource(s) 
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 is configured by higher layers unless the SR coincides in time with the transmission of HARQ-ACK using PUCCH Format 3 in which case the SR is multiplexed with HARQ-ACK according to section 5.2.3.1 of [4]. The SR configuration for SR transmission periodicity 
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 is defined in Table 10.1.5-1 by the parameter sr-ConfigIndex 
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SR transmission instances are the uplink subframes satisfying 
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Table 10.1.5-1: UE-specific SR periodicity and subframe offset configuration

	SR configuration Index 
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