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7.3.2.1
TDD HARQ-ACK reporting procedure for same UL/DL configuration
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Table 7.3.2.1-1: Value of counter DAI and total DAI
	DAI
MSB, LSB
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	Number of {serving cell, subframe}-pair(s) in which PDSCH transmission(s) associated with PDCCH/EPDCCH or PDCCH/EPDCCH indicating downlink SPS release is present, denoted as
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If a UE is configured with higher layer parameter codebooksizeDetermination-r13 = 1 and if the UE transmits HARQ-ACK using PUCCH format 4 or PUCCH format 5 in subframe n, the UE shall determine the 
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 according to the following pseudo-code:

Set c = 0 – cell index: lower indices correspond to lower RRC indices of corresponding cell

Set m = 0 – subframe index: lower index corresponds to earlier subframe within subframe(s)[image: image12.wmf]k
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 to the number of cells configured by higher layers for the UE
Set M to the number of subframes within subframe(s) [image: image16.wmf]k
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while m < M
while c < 
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if there is a PDSCH on serving cell c in subframe m associated with PDCCH/EPDCCH or there is a PDCCH/EPDCCH indicating downlink SPS release on serving cell c in subframe m,
if the higher layer parameter spatialBundlingPUCCH is set FALSE and if service cell c is configured with a transmission mode supporting two transport blocks,
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elseif the higher layer parameter spatialBundlingPUCCH is set TRUE and if service cell c configured with a transmission mode supporting two transport blocks,
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c = c + 1
end while

m = m + 1

end while

if the higher layer parameter spatialBundlingPUCCH is set FALSE,
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[...]
7.3.2.2
TDD HARQ-ACK reporting procedure for different UL/DL configurations

[...]
If a UE is configured with higher layer parameter codebooksizeDetermination-r13 = 1 and if the UE transmits HARQ-ACK using PUCCH format 4 or PUCCH format 5 in subframe n, the UE shall determine the 
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 according to the following pseudo-code:

Set c = 0 – cell index: lower indices correspond to lower RRC indices of corresponding cell

Set m = 0 – subframe index: lower index corresponds to earlier subframe within subframe(s)[image: image31.wmf]k
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 to the number of cells configured by higher layers for the UE
Set M to the number of subframes within subframe(s) [image: image35.wmf]k
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while m < M
while c < 
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if there is a PDSCH on serving cell c in subframe m associated with PDCCH/EPDCCH or there is a PDCCH/EPDCCH indicating downlink SPS release on serving cell c in subframe m, and if subframe m belongs to the set of subframe(s) 
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if the higher layer parameter spatialBundlingPUCCH is set FALSE and if serving cell c is configured with a transmission mode supporting two transport blocks,
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elseif the higher layer parameter spatialBundlingPUCCH is set TRUE and if serving cell c is configured with a transmission mode supporting two transport blocks,
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if the higher layer parameter spatialBundlingPUCCH is set FALSE,
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[...]

9.1.1
PDCCH assignment procedure

[...]

The DCI formats that the UE shall monitor depend on the configured transmission mode per each serving cell as defined in subclause 7.1.
If a UE is configured with higher layer parameter skipMonitoringDCI-format0-1A for a serving cell, the UE is not required to monitor the PDCCH with DCI Format 0/1A in the UE specific search space for that serving cell. 
If a UE is configured with higher layer parameter pdcch-candidateReductions for a UE specific search space at aggregation level L for a serving cell, the corresponding number of PDCCH candidates is given by 
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 is determined according to Table 9.1.1-2 and 
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Table 9.1.1-1: PDCCH candidates monitored by a UE
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	Type
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	Size [in CCEs]
	

	UE-specific
	1
	6
	6

	
	2
	12
	6

	
	4
	8
	2

	
	8
	16
	2

	Common
	4
	16
	4

	
	8
	16
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Table 9.1.1-1A: PDCCH candidates monitored by a UE on LAA Scell
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	Type
	Aggregation level [image: image65.wmf]L


	Size [in CCEs]
	
	

	UE-specific
	1
	6
	
	

	
	2
	12
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	16
	
	


Table 9.1.1-2: Scaling factor for PDCCH candidates reduction

	pdcch-candidateReductions
	Value of 
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	0.66
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 is the slot number within a radio frame. 
The RNTI value used for [image: image79.wmf]RNTI
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 is defined in subclause 7.1 in downlink and subclause 8 in uplink.
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9.1.4
EPDCCH assignment procedure

[...]

The variable [image: image80.wmf]k
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 is the slot number within a radio frame. The RNTI value used for [image: image88.wmf]RNTI
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 is defined in subclause 7.1 in downlink and subclause 8 in uplink. The DCI formats that the UE shall monitor depend on the configured transmission mode per each serving cell as defined in subclause 7.1.

If a UE is configured with higher layer parameter skipMonitoringDCI-format0-1A for a serving cell, the UE is not required to monitor the EPDCCH with DCI Format 0/1A in the UE specific search space for that serving cell. 

If a serving cell is a LAA Scell, and if the higher layer parameter subframeStartPosition for the Scell indicates ‘s07’

-
the UE monitors EPDCCH UE-specific search space candidates on the Scell assuming they start in both the first slot and the second slot of a subframe.
The aggregation levels defining the search spaces and the number of monitored EPDCCH candidates is given as follows

-
For a UE configured with only one EPDCCH-PRB-set for distributed transmission, the aggregation levels defining the search spaces and the number of monitored EPDCCH candidates are listed in Table 9.1.4-1a, Table 9.1.4-1b.

-
For a UE configured with only one EPDCCH-PRB-set for localized transmission, the aggregation levels defining the search spaces and the number of monitored EPDCCH candidates are listed in Table 9.1.4-2a, Table 9.1.4-2b.

-
For a UE configured with two EPDCCH-PRB-sets for distributed transmission, the aggregation levels defining the search spaces and the number of monitored EPDCCH candidates are listed in Table 9.1.4-3a, 9.1.4-3b.

-
For a UE configured with two EPDCCH-PRB-sets for localized transmission, the aggregation levels defining the search spaces and the number of monitored EPDCCH candidates are listed in Table 9.1.4-4a, 9.4.4-4b.

-
For a UE configured with one EPDCCH-PRB-set for distributed transmission, and one EPDCCH-PRB-set for localized transmission, the aggregation levels defining the search spaces and the number of monitored EPDCCH candidates are listed in Table 9.1.4-5a, 9.1.4-5b.

[...]

10.1.2.2.3
PUCCH format 4 HARQ-ACK procedure

For PUCCH format 4, the UE shall use PUCCH resource 
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· for a PDSCH transmission on the secondary cell indicated by the detection of a corresponding PDCCH/EPDCCH in subframe [image: image113.wmf]4
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· if the UE is configured with codebooksizeDetermination-r13 = 1, or if the UE is configured with codebooksizeDetermination-r13 = 0 and the total number of HARQ-ACK bits 
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 (if any) is more than 22, the UE shall use PUCCH format 4 and PUCCH resource 
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The TPC field in the DCI format of the corresponding PDCCH/EPDCCH 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 10.1.2.2.3-1. 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. 
· If the UE is configured with codebooksizeDetermination-r13 = 0 and if the total number of HARQ-ACK bits 
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if EPDCCH-PRB-set [image: image149.wmf]q

is configured for localized transmission
[image: image150.wmf](e1)

q

PUCCH,

,

,

q

ECCE,

)

~

,

1

(

PUCCH

'

1

1

N

n

N

N

n

n

ARO

q

ECCE

RB

q

ECCE

RB

p

+

D

+

+

+

×

ú

û

ú

ê

ë

ê

=


Table 10.1.2.2.3-1: PUCCH Resource Value for HARQ-ACK Resource for PUCCH

	Value of 'TPC command for PUCCH'
 or 'HARQ-ACK resource offset'
	
[image: image151.wmf](

)

p

n

~

,

4

PUCCH



	'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


10.1.2.2.4
PUCCH format 5 HARQ-ACK procedure

The HARQ-ACK feedback procedure for PUCCH format 5 HARQ-ACK procedure is as described in subclause 10.1.2.2.3, by replacing 
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10.1.3.2.3.1
PUCCH format 4 HARQ-ACK procedure without adaptive codebook
The procedure in this subclause applies to a UE configured with PUCCH format 4 and codebooksizeDetermination-r13 = 1.
If a UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12, then[image: image155.wmf]K
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If the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, 
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If the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, 
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for a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding EPDCCH in subframe [image: image218.wmf]m
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where [image: image227.wmf]ECCE,q
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If the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, 
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10.1.3.2.3.2
PUCCH format 4 HARQ-ACK procedure with adaptive codebook
The procedure in this subclause applies to a UE configured with PUCCH format 4 and codebooksizeDetermination-r13 = 0.
If a UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12, then[image: image518.wmf]K
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If the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, 
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If the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, 
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for a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding EPDCCH in subframe [image: image619.wmf]m
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10.1.3.2.4
PUCCH format 5 HARQ-ACK procedure

TDD HARQ-ACK feedback procedures for a UE configured with PUCCH format 5 and codebooksizeDetermination-r13 = 1 is described in section 10.1.3.2.4.1.

TDD HARQ-ACK feedback procedures for a UE configured with PUCCH format 5 and codebooksizeDetermination-r13 = 0 is described in section 10.1.3.2.4.2.

10.1.3.2.4.1
PUCCH format 5 HARQ-ACK procedure without adaptive codebook

The HARQ-ACK feedback procedure for PUCCH format 5 HARQ-ACK procedure is as described in subclause 10.1.3.2.3.1, by replacing 
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10.1.3.2.4.2
PUCCH format 5 HARQ-ACK procedure with adaptive codebook
The HARQ-ACK feedback procedure for PUCCH format 5 HARQ-ACK procedure is as described in subclause 10.1.3.2.3.2, by replacing 
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