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10.1.2.1
FDD HARQ-ACK procedure for one configured serving cell

HARQ-ACK transmission on two antenna ports [image: image1.wmf]])
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 is supported for PUCCH format 1a/1b.

For FDD and one configured serving cell, the UE shall use PUCCH resource [image: image2.wmf])
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 for transmission of HARQ-ACK in subframe [image: image3.wmf]n
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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 [image: image5.wmf]4
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 , or for a PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe [image: image6.wmf]4

-

n

 , the UE shall use [image: image7.wmf](1)

PUCCH

CCE

)

~

,

1

(

PUCCH

0

N

n

n

p

+

=
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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 [image: image10.wmf](1)
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 is configured by higher layers. For two antenna port transmission the PUCCH resource for antenna port [image: image11.wmf]1
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· for a non-BL/CE UE, and for a PDSCH transmission on the primary cell where there is not a corresponding PDCCH/EPDCCH detected in subframe [image: image13.wmf]4
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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: image15.wmf])
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· for a PDSCH transmission indicated by the detection of a corresponding EPDCCH in subframe [image: image21.wmf]4
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 , or for an EPDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe [image: image22.wmf]4
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 , the UE shall use 

· if EPDCCH-PRB-set [image: image23.wmf]q

is configured for distributed transmission
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· if EPDCCH-PRB-set [image: image25.wmf]q

is configured for localized transmission
[image: image26.wmf](e1)

PUCCH,q

,

,

ECCE,q

)

~

,

1

(

PUCCH

'

0

N

n

N

N

n

n

ARO

q

ECCE

RB

q

ECCE

RB

p

+

D

+

+

×

ú

û

ú

ê

ë

ê

=


for antenna port [image: image27.wmf]0
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, where [image: image28.wmf]ECCE,q
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 is the number of the first ECCE (i.e. lowest ECCE index used to construct the EPDCCH) used for transmission of the corresponding DCI assignment in EPDCCH-PRB-set [image: image29.wmf]q
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 is determined from the HARQ-ACK resource offset field in the DCI format of the corresponding EPDCCH as given in Table 10.1.2.1-1, [image: image31.wmf](e1)
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is configured by the higher layer parameter pucch-ResourceStartOffset-r11 , [image: image33.wmf]q
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is given in subclause 6.8A.1 in [3], [image: image35.wmf]'
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is determined from the antenna port used for localized EPDCCH transmission which is described in subclause 6.8A.5 in [3].  For two antenna port transmission the PUCCH resource for antenna port [image: image36.wmf]1
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 is given by 

· if EPDCCH-PRB-set [image: image37.wmf]q

is configured for distributed transmission
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· if EPDCCH-PRB-set [image: image39.wmf]q

is configured for localized transmission
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· for a BL/CE UE, and for a PDSCH on the primary cell where there is not a corresponding MPDCCH detected and subframe 
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 is the last subframe in which the PDSCH is transmitted, the value of 
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 is determined according to higher layer configuration and Table 9.2-2.
· for a PDSCH transmission indicated by the detection of a corresponding MPDCCH, or for an MPDCCH indicating downlink SPS release (defined in subclause 9.2) where subframe 
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 is the last subframe in which the PDSCH is transmitted, the UE shall use 
· if MPDCCH-PRB-set [image: image44.wmf]q

is configured for distributed transmission
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· if EPDCCH-PRB-set [image: image46.wmf]q

is configured for localized transmission
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for antenna port [image: image48.wmf]0
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 is the number of the first ECCE (i.e. lowest ECCE index used to construct the MPDCCH) used for transmission of the corresponding DCI assignment in MPDCCH-PRB-set [image: image50.wmf]q
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 is determined from the HARQ-ACK resource offset field in the DCI format of the corresponding MPDCCH as given in Table 10.1.2.1-1, 
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 is configured 
· by the higher layer parameter n1PUCCH-AN-r13, if configured; otherwise:
· by the higher layer parameter n1PUCCH-AN-InfoList-r13 for the corresponding CE level,
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 is given in subclause 6.8A.1 in [3] where the same [image: image56.wmf]q
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 value is used for each subframe containing a repeat of a MPDCCH transmission, [image: image57.wmf]'
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 is determined from the antenna port used for localized MPDCCH transmission which is described in subclause 6.8A.5 in [3]. When an MPDCCH-PRB-set [image: image58.wmf]p

is 2+4, following procedures is applied. 

· if the detected MPDCCH is located within 2 PRB set, 
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· if the detected MPDCCH is located within 4 PRB set, 
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· if the detected MPDCCH is MPDCCH format 5, 
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< Unchanged parts are omitted >

10.1.3.1
TDD HARQ-ACK procedure for one configured serving cell

HARQ-ACK transmission on two antenna ports [image: image64.wmf]])
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 is supported for PUCCH format 1a/1b with TDD HARQ-ACK bundling feedback mode and for PUCCH format 3. 

A UE that supports aggregating more than one serving cell with frame structure type 2 can be configured by higher layers for HARQ-ACK transmission on two antenna ports [image: image65.wmf]])
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 for PUCCH format 1b with channel selection.

The TDD HARQ-ACK procedure for a UE configured with PUCCH format 3 is as described in subclause 10.1.3.2.2 when the UE receives PDSCH and/or SPS release PDCCH/EPDCCH only on the primary cell.

If the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12, for TDD HARQ-ACK bundling or TDD HARQ-ACK multiplexing for one configured serving cell and a subframe n with [image: image66.wmf]1
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 defined in Table 10.1.3.1-1, the UE shall use PUCCH resource [image: image69.wmf])
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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/EPDCCH or there is PDCCH/EPDCCH indicating downlink SPS release within subframe(s) [image: image72.wmf]k
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 (defined in Table 10.1.3.1-1) is a set of M elements [image: image75.wmf]{
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 depending on the subframe n and the UL/DL configuration (defined in Table 4.2-2 in [3]), and if PDCCH indicating PDSCH transmission or downlink SPS release is detected in subframe  [image: image76.wmf]m
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 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe [image: image88.wmf]m
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and the corresponding m. When two antenna port transmission is configured for PUCCH format 1a/1b, the PUCCH resource for HARQ-ACK bundling for antenna port [image: image89.wmf]1
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· For a non-BL/CE UE and if there is only a PDSCH transmission where there is not a corresponding PDCCH/EPDCCH detected within subframe(s) [image: image91.wmf]k
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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: image94.wmf])
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· If there is PDSCH transmission indicated by the detection of corresponding PDCCH/EPDCCH or there is PDCCH/EPDCCH indicating downlink SPS release within subframe(s) [image: image102.wmf]k
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 (defined in Table 10.1.3.1-1) is a set of M elements [image: image105.wmf]{
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 depending on the subframe n and the UL/DL configuration (defined in Table 4.2-2 in [3]), and if EPDCCH indicating PDSCH transmission or downlink SPS release is detected in subframe  [image: image106.wmf]m
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is configured for distributed transmission
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if EPDCCH-PRB-set [image: image113.wmf]q

is configured for localized transmission
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for antenna port [image: image115.wmf]0
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 is the number of the first ECCE (i.e. lowest ECCE index used to construct the EPDCCH) used for transmission of the corresponding DCI assignment in EPDCCH-PRB-set [image: image117.wmf]q
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 is determined from the HARQ-ACK resource offset field in the DCI format of the corresponding EPDCCH as given in Table 10.1.2.1-1. If [image: image128.wmf]0
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is configured for distributed transmission
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-
if EPDCCH-PRB-set [image: image145.wmf]q

is configured for localized transmission
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· For a BL/CE UE, if there is only a PDSCH transmission within one or more consecutive BL/CE downlink subframe(s) where subframe [image: image147.wmf]k
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 is defined in Table 10.1.3.1-1 and there is not a corresponding MPDCCH, the UE shall use PUCCH format 1a and PUCCH resource 
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· If there is PDSCH transmission indicated by the detection of corresponding MPDCCH or there is MPDCCH indicating downlink SPS release within subframe(s) [image: image152.wmf]k
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