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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. 

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 
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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 
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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 
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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) 
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 and 
[image: image20.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]), and if PDCCH indicating PDSCH transmission or downlink SPS release is detected in subframe  
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 is the smallest value in set 
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such that UE detects a PDCCH/EPDCCH indicating PDSCH transmission or downlink SPS release within subframe(s) 
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, the UE first selects a 
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 for antenna port 
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 is configured by higher layers, 
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 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe 
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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 
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· If there is only a PDSCH transmission where there is not a corresponding PDCCH/EPDCCH detected within subframe(s) 
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and 
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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: image40.wmf])

~

,

1

(

PUCCH

p

n

 with the value of 
[image: image41.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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 and the second PUCCH resource 
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, otherwise, the PUCCH resource value maps to a single PUCCH resource 
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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) 
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 (defined in Table 10.1.3.1-1) is a set of M elements 
[image: image51.wmf]{

}

011

,,

M

kkk

-

L

 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  
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such that UE detects a PDCCH/EPDCCH indicating PDSCH transmission or downlink SPS release within subframe(s) 
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if EPDCCH-PRB-set 
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is configured for distributed transmission
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if EPDCCH-PRB-set 
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is configured for localized transmission
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for antenna port 
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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 
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is given in subclause 6.8A.1 in [3], 
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is determined from the antenna port used for EPDCCH transmission in subframe 
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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 
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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 10.1.3.1-2.  If the UE is configured to monitor EPDCCH in subframe 
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 is equal to the number of ECCEs in EPDCCH-PRB-set 
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 is equal to the number of ECCEs computed assuming EPDCCH-PRB-set 
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is equal to 0. For extended downlink CP, if subframe 
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 is a special subframe with special subframe configuration 0 or 4 or 7, 
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is equal to 0. 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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if EPDCCH-PRB-set 
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is configured for distributed transmission
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if EPDCCH-PRB-set 
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is configured for localized transmission
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Table 10.1.3.1-1: Downlink association set 
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 for TDD

	UL/DL

Configuration
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	6
	-
	4
	-
	-
	6
	-
	4

	1
	-
	-
	7, 6
	4
	-
	-
	-
	7, 6
	4
	-

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

	3
	-
	-
	7, 6, 11
	6, 5
	5, 4
	-
	-
	-
	-
	-

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

	5
	-
	-
	13, 12, 9, 8, 7, 5, 4, 11, 6
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	7
	7
	5
	-
	-
	7
	7
	-


Table 10.1.3.1-1A: eIMTA downlink association set 
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 for TDD
	Higher layer parameter 
‘eimta-HarqReferenceConfig-r12’
	Higher layer parameter ‘subframeAssignment’
	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
	-
	-

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

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

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

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

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

	5
	0
	-
	-
	12,7,11,13,8,4,9,5
	-
	-
	-
	-
	-
	-
	-

	
	1
	-
	-
	13,12,8,11,4,9,5
	-
	-
	-
	-
	-
	-
	-

	
	2
	-
	-
	13,12,9,11,5
	-
	-
	-
	-
	-
	-
	-

	
	3
	-
	-
	13,12,5,4,8,9
	-
	-
	-
	-
	-
	-
	-

	
	4
	-
	-
	13,5,4,6,9
	-
	-
	-
	-
	-
	-
	-

	
	6
	-
	-
	13,12,11,6,8,4,9,5
	-
	-
	-
	-
	-
	-
	-


Table 10.1.3.1-2: Mapping of ACK/NACK Resource offset Field in DCI format 1A/1B/1D/1/2A/2/2B/2C/2D to 
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	ACK/NACK Resource offset field in 
DCI format 1A/1B/1D/1/2A/2/2B/2C/2D
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Table 10.1.3.1-3: Mapping of ACK/NACK Resource offset Field in DCI format 1A/1B/1D/1/2A/2/2B/2C/2D to 
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	ACK/NACK Resource offset field in 
DCI format 1A/1B/1D/1/2A/2/2B/2C/2D
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If the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12, for TDD HARQ-ACK multiplexing and sub-frame 
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(defined in Table 10.1.3.1-1) and 
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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 
[image: image117.wmf]i

nk

-

 where 
[image: image118.wmf]i

kK

Î

, the PUCCH resource 
[image: image119.wmf](1)

PUCCH

CCE,

1

)

1

(

PUCCH,

)

1

(

N

n

N

i

N

i

M

n

i

c

c

i

+

+

×

+

×

-

-

=

+

, where 
[image: image120.wmf]c

 is selected from {0, 1, 2, 3} such that 
[image: image121.wmf]1

CCE,

+

<

£

c

i

c

N

n

N

, 
[image: image122.wmf]ë

û

{

}

36

/

)]

4

(

[

,

0

max

RB

sc

DL

RB

-

×

×

=

c

N

N

N

c

, 
[image: image123.wmf]CCE,

i

n

 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe 
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· For a PDSCH transmission where there is not a corresponding PDCCH/EPDCCH detected in subframe 
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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 corresponding EPDCCH or a EPDCCH indicating downlink SPS release in sub-frame 
[image: image128.wmf]i

nk

-

 where 
[image: image129.wmf]i

kK

Î

, the UE shall use
-
if EPDCCH-PRB-set 
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is configured for distributed transmission
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if EPDCCH-PRB-set 
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is configured for localized transmission
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If a UE is not configured with two antenna port transmission for PUCCH format 1b with channel selection, and if the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12, based on higher layer signalling the UE configured with a single serving cell will 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. 

If a UE is configured with two antenna port transmission for PUCCH format 1b with channel selection, and if the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12, then the UE will perform channel selection according to the set of Tables 10.1.3-5, 10.1.3-6, and 10.1.3-7. 
If the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12, the UE configured with a single serving cell will perform channel selection according to the set of Tables 10.1.3-5, 10.1.3-6, and 10.1.3-7.
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Table 10.1.3-2: Transmission of HARQ-ACK multiplexing for M = 2
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Table 10.1.3-3: Transmission of HARQ-ACK multiplexing for M = 3
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Table 10.1.3-4: Transmission of HARQ-ACK multiplexing for M = 4
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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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