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10.1
UE procedure for determining physical uplink control channel assignment

Uplink control information (UCI) in subframe 
[image: image1.wmf]n

 shall be transmitted

· on PUCCH using format 1/1a/1b or 2/2a/2b if the UE is not transmitting on PUSCH in subframe 
[image: image2.wmf]n


· on PUSCH if the UE is transmitting on PUSCH in subframe 
[image: image3.wmf]n

unless the PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case UCI is not transmitted

Throughout this section, subframes are numbered in monotonically increasing order; if the last subframe of a radio frame is denoted 
[image: image4.wmf]k

, the first subframe of the next radio frame is denoted 
[image: image5.wmf]1
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The following combinations of uplink control information on PUCCH are supported:

· HARQ-ACK using PUCCH format 1a or 1b

· HARQ-ACK using PUCCH format 1b with channel selection

· Scheduling request (SR) using PUCCH format 1

· HARQ-ACK and SR using PUCCH format 1a or 1b

· CQI using PUCCH format 2

· CQI and HARQ-ACK using PUCCH format

-
2a or 2b for normal cyclic prefix

-
2 for extended cyclic prefix

The scrambling initialization of PUCCH format 2, 2a and 2b is by C-RNTI.

The parameter Simultaneous-AN-and-CQI provided by higher layers determine if a UE can transmit a combination of CQI and HARQ-ACK on PUCCH in the same subframe.

For TDD, two ACK/NACK feedback modes are supported by higher layer configuration.

· ACK/NACK bundling and 

· ACK/NACK multiplexing 

For TDD UL-DL configuration 5, only ACK/NACK bundling is supported.
TDD ACK/NACK bundling is performed per codeword across 
[image: image6.wmf]M

 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 10.1-1, by a logical AND operation of all the individual PDSCH transmission (with and without corresponding PDCCH) ACK/NACKs and ACK in response to PDCCH indicating downlink SPS release. The bundled 1 or 2 ACK/NACK bits are transmitted using PUCCH format 1a or PUCCH format 1b, respectively.

For TDD ACK/NACK multiplexing 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 10.1-1, spatial ACK/NACK bundling across multiple codewords within a DL subframe is performed by a logical AND operation of all the corresponding individual ACK/NACKs and PUCCH format 1b with channel selection is used. For TDD ACK/NACK multiplexing and a subframe n with 
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, spatial ACK/NACK bundling across multiple codewords within a DL subframe is not performed, 1 or 2 ACK/NACK bits are transmitted using PUCCH format 1a or PUCCH format 1b, respectively.

For FDD, the UE shall use PUCCH resource 
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 for transmission of HARQ-ACK in subframe 
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, where

· for a PDSCH transmission indicated by the detection of a corresponding PDCCH in subframe 
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, or for a PDCCH indicating downlink SPS release (defined in section 9.2) in subframe 
[image: image16.wmf]4

-

n

,  the UE shall use 
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, where 
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 is the number of the first CCE used for transmission of the corresponding DCI assignment and 
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PUCCH

N

 is configured by higher layers.

· for a PDSCH transmission where there is not a corresponding PDCCH detected in subframe 
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, the value of 
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 is determined according to higher layer configuration and Table 9.2-2.

For TDD ACK/NACK bundling or TDD ACK/NACK multiplexing 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 10.1-1, the UE shall use PUCCH resource 
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 for transmission of HARQ-ACK in subframe 
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, where

· If there is PDSCH transmission indicated by the detection of corresponding PDCCH or there is PDCCH indicating downlink SPS release within subframe(s) 
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 and 
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 (defined in Table 10.1-1) 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]), the UE first selects a 
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, where 
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 is configured by higher layers, 
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, and 
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 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe 
[image: image37.wmf]m

k

n

-

and the corresponding m, where 
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 is the smallest value in set 
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such that UE detects a PDCCH in subframe 
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· If there is only a PDSCH transmission where there is not a corresponding PDCCH detected within subframe(s) 
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 is defined in Table 10.1-1, the value of 
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 is determined according to higher layer configuration and Table 9.2-2.

Table 10.1-1: Downlink association set index 
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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
	-


For TDD ACK/NACK multiplexing and sub-frame 
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 with 
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 is the number of elements in the set 
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 defined in Table 10.1-1, denote 
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 as the ACK/NACK resource derived from sub-frame  
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 and HARQ-ACK(i) as the ACK/NACK/DTX response from sub-frame 
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(defined in Table 10.1-1) and 
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· For a PDSCH transmission or a PDCCH indicating downlink SPS release in sub-frame 
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, the ACK/NACK 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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, and 
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 is configured by higher layers.

· For a PDSCH transmission where there is not a corresponding PDCCH detected in subframe 
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, the value of 
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 is determined according to higher layer configuration and Table 9.2-2.

The UE shall transmit 
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 on an ACK/NACK resource 
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in sub-frame 
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 using PUCCH format 1b according to section 5.4.1 in [3]. The value of 
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 and the ACK/NACK resource 
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 are generated by channel selection according to Table 10.1-2, 10.1-3, and 10.1-4 for M = 2, 3, and 4, respectively. In case 
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 are mapped to “N/A,” then the UE shall not transmit ACK/NACK response in sub-frame 
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. 
Table 10.1-2: Transmission of ACK/NACK multiplexing for M = 2

	HARQ-ACK(0), HARQ-ACK(1)
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	ACK, ACK
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	1, 1

	ACK, NACK/DTX
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	0, 1

	NACK/DTX, ACK
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	0, 0

	NACK/DTX, NACK
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	1, 0

	NACK, DTX
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	1, 0

	DTX, DTX
	N/A
	N/A


Table 10.1-3: Transmission of ACK/NACK multiplexing for M = 3

	HARQ-ACK(0), HARQ-ACK(1), HARQ-ACK(2)
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	ACK, ACK, ACK
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	1, 1

	ACK, ACK, NACK/DTX
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	1, 1

	ACK, NACK/DTX, ACK
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	1, 1

	ACK, NACK/DTX, NACK/DTX
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	0, 1

	NACK/DTX, ACK, ACK
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PUCCH,2
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	1, 0

	NACK/DTX, ACK, NACK/DTX
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	0, 0

	NACK/DTX, NACK/DTX, ACK
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	0, 0

	DTX, DTX, NACK
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	0, 1

	DTX, NACK, NACK/DTX
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	1, 0

	NACK, NACK/DTX, NACK/DTX
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	1, 0

	DTX, DTX, DTX
	N/A
	N/A


Table 10.1-4: Transmission of ACK/NACK multiplexing for M = 4

	HARQ-ACK(0), HARQ-ACK(1), HARQ-ACK(2), HARQ-ACK(3)
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	ACK, ACK, ACK, ACK
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	1, 1

	ACK, ACK, ACK, NACK/DTX
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	NACK/DTX,NACK/DTX,NACK,DTX
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	ACK, ACK, NACK/DTX, ACK
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	1, 0

	NACK, DTX, DTX, DTX
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	1, 0

	ACK, ACK, NACK/DTX, NACK/DTX
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	1, 0

	ACK, NACK/DTX, ACK, ACK
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	0, 1

	NACK/DTX, NACK/DTX, NACK/DTX, NACK
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	1, 1

	ACK, NACK/DTX, ACK, NACK/DTX
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	0, 1

	ACK, NACK/DTX, NACK/DTX, ACK
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	ACK, NACK/DTX, NACK/DTX, NACK/DTX
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	NACK/DTX, ACK, ACK, ACK
	
[image: image106.wmf](1)

PUCCH,3

n


	0, 1

	NACK/DTX, NACK, DTX, DTX
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	0, 0

	NACK/DTX, ACK, ACK, NACK/DTX
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	1, 0

	NACK/DTX, ACK, NACK/DTX, ACK
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	1, 0

	NACK/DTX, ACK, NACK/DTX, NACK/DTX
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	0, 1

	NACK/DTX, NACK/DTX, ACK, ACK
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	NACK/DTX, NACK/DTX, ACK, NACK/DTX
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	0, 0

	NACK/DTX, NACK/DTX, NACK/DTX, ACK
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	DTX, DTX, DTX, DTX
	N/A
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ACK/NACK repetition is enabled or disabled by a UE specific parameter ackNackRepetition configured by higher layers. Once enabled, the UE shall repeat any ACK/NACK transmission with a repetition factor 
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, where 
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 is provided by higher layers and includs the initial ACK/NACK transmission, until ACK/NACK repetition is disabled by higher layers. For a PDSCH transmission without a corresponding PDCCH detected, the UE shall transmit the corresponding ACK/NACK response 
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 times using PUCCH resource 
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configured by higher layers. For a PDSCH transmission with a corresponding PDCCH detected, or for a PDCCH indicating downlink SPS release, the UE shall first transmit the corresponding ACK/NACK response once using PUCCH resource derived from the corresponding PDCCH CCE index (as described in Section 10.1), and repeat the transmission of the corresponding ACK/NACK response 
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  times always using PUCCH resource 
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, where 
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is configured by higher layers.
For TDD, ACK/NACK repetition is only applicable for ACK/NACK bundling and is not applicable for ACK/NACK multiplexing. 

The scheduling request (SR) shall be transmitted on the PUCCH resource 
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as defined in [3], where 
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 is UE specific and configured by higher layers. The SR configuration for SR transmission periodicity and subframe offset is defined by SR configuration index 
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 in Table 10.1-5. 

SR transmission instances are the subframes satisfying
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 is the system frame number, and 
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 = {0,1,…, 19} is the slot index within the frame, and NOFFSET,SR is the SR subframe offset defined in Table 10.1-5 and SRPeriodicity is the SR periodicity defined in Table 10.1-5.

Table 10.1-5: UE-specific SR periodicity and subframe offset configuration

	SR configuration Index 
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	SR periodicity (ms)
	SR subframe offset

	0 – 4
	5
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