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The correction in this CR has isolated impact. It only affects the HARQ-ACK procedure with PUCCH format 3 for TDD.


10.1.1  
PUCCH format information
Using the PUCCH formats defined in section 5.4.1 and 5.4.2 in [3], the following combinations of UCI on PUCCH are supported:

· Format 1a for 1-bit HARQ-ACK or in case of FDD for 1-bit HARQ-ACK with positive SR

· Format 1b for 2-bit HARQ-ACK or for 2-bit HARQ-ACK with positive SR

· Format 1b for up to 4-bit HARQ-ACK with channel selection in the case of TDD, or when the UE is configured with more than one serving cell in the case of FDD
……
10.1.3  TDD HARQ-ACK feedback procedures
For TDD and one configured serving cell, two HARQ-ACK feedback modes are supported by higher layer configuration.

· HARQ-ACK bundling and 

· HARQ-ACK multiplexing 

For a UE that supports more than 4 HARQ-ACK bits, HARQ-ACK multiplexing should use either PUCCH format 1b with channel selection or PUCCH format 3 according to higher layer configuration (defined in section 10.1.1).
For TDD UL-DL configuration 5 and one configured serving cell, HARQ-ACK multiplexing with PUCCH format 1b with channel selection is not supported.
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 with PUCCH format 1b with channel selection and a subframe n with 
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, 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, 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 with PUCCH format 3 and a subframe n with 
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, spatial HARQ-ACK bundling across multiple codewords within a DL subframe is not performed 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.
……
10.1.3.1  
TDD HARQ-ACK procedure for one configured serving 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……
For TDD HARQ-ACK multiplexing with PUCCH format 1b with channel selection and sub-frame 
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 with 
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 and one configured serving cell……
[Editor’s note: inserted after Table 10.1.3-7]
For TDD HARQ-ACK multiplexing with PUCCH format 3 for one configured serving cell and a sub-frame 
[image: image14.wmf]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 
[image: image20.wmf]n

 on antenna port p where 

· for a single PDSCH transmission indicated by the detection of a corresponding PDCCH within subframe(s) 
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, or for a 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 
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 for antenna port 
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 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 
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 is configured by higher layers. For two antenna port transmission the PUCCH resource for 
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 is selected from {0, 1, 2, 3} such that 
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· for a single PDSCH transmission where there is not a corresponding PDCCH detected within subframe(s) 
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 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 
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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 a PDSCH transmission where there is not a corresponding PDCCH detected within subframe(s) 
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and an additional PDSCH transmission 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 use PUCCH format 1b and PUCCH resource 
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 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 
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 is configured by higher layers. For two antenna port transmission the PUCCH resource for 
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 is selected from {0, 1, 2, 3} such that 
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 on PUCCH resource 
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in sub-frame 
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 using PUCCH format 1b, where 
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 denotes the spatially bundled ACK/NACK response for the PDSCH transmission with a corresponding PDCCH or the ACK response for the PDCCH indicating downlink SPS release, 
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 denotes the ACK/NACK response for the PDSCH transmission without a corresponding PDCCH.
· for at least one PDSCH transmission indicated by the detection of a corresponding PDCCH within subframe(s) 
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 with the DAI value in the PDCCH greater than or equal to ‘2’ (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 the DAI value in the PDCCH greater than or equal to ‘2’, 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 a PDCCH with the DAI value greater than or equal to ‘2’ 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. A UE shall assume that the same HARQ-ACK PUCCH resource value is transmitted on all PDCCH assignments with the DAI value greater than or equal to ‘2’ within the subframe(s) 
[image: image80.wmf]k

n

-

, where 
[image: image81.wmf]K

k

Î

.
· 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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 and the second PUCCH resource 
[image: image85.wmf])

,

3

(

PUCCH

1

p

p

n

=

 for antenna port 
[image: image86.wmf]1

p
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10.1.3.2.2
PUCCH format 3 HARQ-ACK procedure

For TDD HARQ-ACK multiplexing and sub-frame 
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 and more than one configured serving cell and PUCCH format 3, where 
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 is the number of elements in the set 
[image: image92.wmf]K

 defined in Table 10.1.3.1-1, the UE shall use PUCCH resource 
[image: image93.wmf])

,

3

(

PUCCH

p

n

 or 
[image: image94.wmf])

,

1

(

PUCCH

p

n

 for transmission of HARQ-ACK in subframe 
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 on antenna port p where 
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· if there is no 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 1a/1b and







 perform HARQ-ACK bundling <Editor’s note: or HARQ-ACK multiplexing with PUCCH format 1b with channel selection, depending on RAN1 decision> according to section 10.1.3.1.
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· if there is 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.  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. A UE shall assume that the same HARQ-ACK PUCCH resource value is transmitted on all PDCCH assignments corresponding to secondary cells within the subframe(s) 
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  and if detected, on all PDCCH assignments corresponding to primary cell with the DAI value greater than or equal to ‘2’ 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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