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10.1.3.1
TDD HARQ-ACK procedure for one configured serving cell

HARQ-ACK transmission on two antenna ports [image: image4.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: image5.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: image6.wmf]1
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 is the number of elements in the set [image: image8.wmf]K

 defined in Table 10.1.3.1-1, the UE shall use PUCCH resource [image: image9.wmf])
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 for transmission of HARQ-ACK in subframe [image: image10.wmf]n
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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: image12.wmf]k
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 (defined in Table 10.1.3.1-1) is a set of M elements [image: image15.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 PDCCH indicating PDSCH transmission or downlink SPS release is detected in subframe  [image: image16.wmf]m
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such that UE detects a PDCCH/EPDCCH indicating PDSCH transmission or downlink SPS release within subframe(s) [image: image19.wmf]k
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 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe [image: image28.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: image29.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: image31.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: image34.wmf])
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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 and HARQ-ACK bundling, a PUCCH resource value in Table 9.2-2 maps to two PUCCH resources with the first PUCCH resource [image: image36.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: image42.wmf]k
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 (defined in Table 10.1.3.1-1) is a set of M elements [image: image45.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: image46.wmf]m
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such that UE detects a PDCCH/EPDCCH indicating PDSCH transmission or downlink SPS release within subframe(s) [image: image49.wmf]k
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is configured for distributed transmission
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if EPDCCH-PRB-set [image: image53.wmf]q

is configured for localized transmission
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for antenna port [image: image55.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: image57.wmf]q
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is given in subclause 6.8A.1 in [3], [image: image64.wmf]'
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is determined from the antenna port used for EPDCCH transmission in subframe [image: image65.wmf]m
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which is described in subclause 6.8A.5 in [3].  If [image: image66.wmf]0
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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: image68.wmf]0
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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 [image: image70.wmf]1
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 is equal to the number of ECCEs in EPDCCH-PRB-set [image: image72.wmf]q

configured for that UE in subframe[image: image73.wmf]1
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is configured for that UE in subframe [image: image77.wmf]1
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 is a special subframe with special subframe configuration 0 or 4 or 7, [image: image81.wmf]1
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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 [image: image82.wmf]1
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 is given by  
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if EPDCCH-PRB-set [image: image83.wmf]q

is configured for distributed transmission
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if EPDCCH-PRB-set [image: image85.wmf]q

is configured for localized transmission
 [image: image86.wmf](e1)
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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: image87.wmf]k
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, is the last subframe in which the PDSCH is transmitted where [image: image88.wmf]K

k

Î

and [image: image89.wmf]K

 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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is determined according to higher layer configuration and Table 9.2-2. 
· If there is PDSCH transmission indicated by the detection of corresponding MPDCCH or there is MPDCCH indicating downlink SPS release within subframe(s) [image: image92.wmf]k
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 (defined in Table 10.1.3.1-1) is a set of M elements [image: image95.wmf]{

}

011

,,

M

kkk

-

L

 depending on the subframe n and the UL/DL configuration (defined in Table 4.2-2 in [3]) and subframe [image: image96.wmf]m
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 is the last subframe in which the PDSCH or MPDCCH indicating downlink SPS release is transmitted and there is no 
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 is the last subframe in which a PDSCH indicated by the detection of corresponding MPDCCH or MPDCCH indicating downlink SPS release is transmitted, the UE shall use 
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if MPDCCH-PRB-set [image: image100.wmf]q

is configured for distributed transmission
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if MPDCCH-PRB-set [image: image102.wmf]q

is configured for localized transmission
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for antenna port [image: image104.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: image106.wmf]q
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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 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. If [image: image114.wmf]0
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· if the detected MPDCCH is located within 2 PRB set, 
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Table 10.1.3.1-1: Downlink association set [image: image137.wmf]K
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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 [image: image139.wmf]A
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 for TDD
	Higher layer parameter 
‘eimta-HARQ-ReferenceConfig-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/6-1A/6-1B to [image: image141.wmf]ARO
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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 [image: image146.wmf]ARO

¢

D

values for TDD when [image: image147.wmf]'

4

M

i

=

and [image: image148.wmf]0

5

¹

i


	ACK/NACK Resource offset field in 
DCI format 1A/1B/1D/1/2A/2/2B/2C/2D
	[image: image149.wmf]ARO

¢

D



	0
	0

	1
	[image: image150.wmf]1

1

4151

,,'

,,

1010

''2

A

i

i

ii

ECCEqnk

ECCEqnk

ii

NN

--

-

-

==

---

åå



	2
	[image: image151.wmf](

)

(

)

1

1

4151

,,'

,,

1min4,451max0,5

(45)

''1,

3

A

i

i

ii

ECCEqnk

ECCEqnk

iiiiii

ii

NN

dd

d

--

-

-

=-+=-

+

éù

---=

êú

êú

åå



	3
	2


If the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12, for TDD HARQ-ACK multiplexing and sub-frame [image: image152.wmf]n
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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: image161.wmf]i
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 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe [image: image168.wmf]i
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where [image: image178.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: image179.wmf]q
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where [image: image216.wmf]ECCE,q

n

 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: image217.wmf]q
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