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5.2.3 Uplink control information on PUCCH
Data arrives to the coding unit in form of indicators for measurement indication, scheduling request and HARQ acknowledgement. 

Three forms of channel coding are used, one for the channel quality information (CQI), another for HARQ-ACK (acknowledgement) and scheduling request and another for combinations of channel quality information (CQI), scheduling request and HARQ-ACK. 
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Figure 5.2.3-1: Processing for UCI

5.2.3.4 Channel coding for UCI scheduling request

The scheduling request indication is received from higher layers and is processed according to [2] when it is transmitted alone. When combined with channel quality information it is processed as described in 5.2.3.3.
5.2.3.3.1
Channel quality information formats for wideband reports

Table 5.2.3.3.1-1 shows the fields and the corresponding bit widths for the channel quality information feedback for wideband reports for PDSCH transmissions over a single antenna port, transmit diversity or with open loop spatial multiplexing. 

Table 5.2.3.3.1-1: UCI fields for channel quality information (CQI) feedback for wideband reports 
(single antenna port, transmit diversity or open loop spatial multiplexing PDSCH transmission)
	Field
	Bitwidth

	Wide-band CQI
	4



Table 5.2.3.3.1-2 shows the fields and the corresponding bit widths for the channel quality and precoding matrix information feedback for wideband reports for PDSCH transmissions with closed loop spatial multiplexing. 

Table 5.2.3.3.1-2: UCI fields for channel quality and precoding information (CQI/PMI) feedback for wideband reports (closed loop spatial multiplexing PDSCH transmission)

	Field
	Bitwidths

	
	2 antenna ports
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 1
	Rank > 1

	Wide-band CQI
	4
	4
	4
	4

	Spatial differential CQI
	0
	3
	0
	3

	Precoding matrix indication
	2
	1
	4
	4



Table 5.2.3.3.1-3 shows the fields and the corresponding bit widths for the rank indication feedback for wideband reports for PDSCH transmissions for open and closed loop spatial multiplexing.

Table 5.2.3.3.1-3: UCI fields for rank indication (RI) feedback for wideband reports 

	Field
	Bitwidths

	
	2 antenna ports
	4 antenna ports

	
	
	Max 2 layers
	Max 4 layers

	Rank indication
	1
	1
	2


Table 5.2.3.3.1-4 shows the fields and the corresponding bit widths for the channel quality information feedback for wideband reports and scheduling request (SR) for PDSCH transmissions over a single antenna port, transmit diversity or with open loop spatial multiplexing. 

Table 5.2.3.3.1-4: UCI fields for channel quality information (CQI) feedback and scheduling request (SR) for wideband reports (single antenna port, transmit diversity or open loop spatial multiplexing PDSCH transmission)
	Field
	Bitwidth

	Wide-band CQI
	4

	Scheduling request
	1



Table 5.2.3.3.1-5 shows the fields and the corresponding bit widths for the channel quality, precoding matrix information feedback and scheduling request for wideband reports for PDSCH transmissions with closed loop spatial multiplexing. 

Table 5.2.3.3.1-5: UCI fields for channel quality and precoding information (CQI/PMI) feedback and scheduling request for wideband reports (closed loop spatial multiplexing PDSCH transmission)
	Field
	Bitwidths

	
	2 antenna ports
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 1
	Rank > 1

	Wide-band CQI
	4
	4
	4
	4

	Spatial differential CQI
	0
	3
	0
	3

	Precoding matrix indication
	2
	1
	4
	4

	Scheduling request
	1
	1
	1
	1



Table 5.2.3.3.1-6 shows the fields and the corresponding bit widths for the rank indication feedback and scheduling request for wideband reports for PDSCH transmissions for open and closed loop spatial multiplexing.

Table 5.2.3.3.1-6: UCI fields for rank indication (RI) feedback and scheduling request for wideband reports 
	Field
	Bitwidths

	
	2 antenna ports
	4 antenna ports

	
	
	Max 2 layers
	Max 4 layers

	Rank indication
	1
	1
	2

	Scheduling request
	1
	1
	1



The channel quality bits in Table 5.2.3.3.1-1 through Table 5.2.3.3.1-3 form the bit sequence 
[image: image2.wmf]1

3

2

1

0

,...,

,

,

,

-

A

a

a

a

a

a

 with 
[image: image3.wmf]0

a

 corresponding to the first bit of the first field in each of the tables, 
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5.2.3.3.2
Channel quality information formats for UE-selected sub-band reports

Table 5.2.3.3.2-1 shows the fields and the corresponding bit widths for the sub-band channel quality information feedback for UE-selected sub-band reports for PDSCH transmissions over a single antenna port, transmit diversity or with open loop spatial multiplexing. 

Table 5.2.3.3.2-1: UCI fields for channel quality information (CQI) feedback for UE-selected sub-band reports (single antenna port, transmit diversity or open loop spatial multiplexing PDSCH transmission)
	Field
	Bitwidth

	Sub-band CQI
	4

	Sub-band label
	1 or 2



Table 5.2.3.3.2-2 shows the fields and the corresponding bit widths for the sub-band channel quality information feedback for UE-selected sub-band reports for PDSCH transmissions with closed loop spatial multiplexing.
Table 5.2.3.3.2-2: UCI fields for channel quality information (CQI) feedback for UE-selected sub-band reports (closed loop spatial multiplexing PDSCH transmission)

	Field
	Bitwidths

	
	2 antenna ports
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 1
	Rank > 1

	Sub-band CQI
	4
	4
	4
	4

	Spatial differential CQI
	0
	3
	0
	3

	Sub-band label
	1 or 2
	1 or 2
	1 or 2
	1 or 2



Table 5.2.3.3.2-3 shows the fields and the corresponding bit widths for the wide-band channel quality and precoding matrix information feedback for UE-selected sub-band reports for PDSCH transmissions with closed loop spatial multiplexing.

Table 5.2.3.3.2-3: UCI fields for channel quality and precoding information (CQI/PMI) feedback for UE-selected sub-band reports (closed loop spatial multiplexing PDSCH transmission)

	Field
	Bitwidths

	
	2 antenna ports
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 1
	Rank > 1

	Wide-band CQI
	4
	4
	4
	4

	Spatial differential CQI
	0
	3
	0
	3

	Precoding matrix indication
	2
	1
	4
	4



Table 5.2.3.3.2-4 shows the fields and the corresponding bit widths for the rank indication feedback for UE-selected sub-band reports for PDSCH transmissions for open and closed loop spatial multiplexing.

Table 5.2.3.3.2-4: UCI fields for rank indication (RI) feedback for UE-selected sub-band reports 

	Field
	Bitwidths

	
	2 antenna ports
	4 antenna ports

	
	
	Max 2 layers
	Max 4 layers

	Rank indication
	1
	1
	2


Table 5.2.3.3.2-5 shows the fields and the corresponding bit widths for the sub-band channel quality information feedback and scheduling request for UE-selected sub-band reports for PDSCH transmissions over a single antenna port, transmit diversity or with open loop spatial multiplexing. 

Table 5.2.3.3.2-5: UCI fields for channel quality information (CQI) feedback for UE-selected sub-band reports (single antenna port, transmit diversity or open loop spatial multiplexing PDSCH transmission) and scheduling request
	Field
	Bitwidth

	Sub-band CQI
	4

	Sub-band label
	1 or 2

	Scheduling request
	1



Table 5.2.3.3.2-6 shows the fields and the corresponding bit widths for the sub-band channel quality information feedback and scheduling request for UE-selected sub-band reports for PDSCH transmissions with closed loop spatial multiplexing.
Table 5.2.3.3.2-6: UCI fields for channel quality information (CQI) feedback for UE-selected sub-band reports (closed loop spatial multiplexing PDSCH transmission) and scheduling request
	Field
	Bitwidths

	
	2 antenna ports
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 1
	Rank > 1

	Sub-band CQI
	4
	4
	4
	4

	Spatial differential CQI
	0
	3
	0
	3

	Sub-band label
	1 or 2
	1 or 2
	1 or 2
	1 or 2

	Scheduling request
	1
	1
	1
	1



Table 5.2.3.3.2-7 shows the fields and the corresponding bit widths for the wide-band channel quality and precoding matrix information feedback and scheduling request for UE-selected sub-band reports for PDSCH transmissions with closed loop spatial multiplexing.

Table 5.2.3.3.2-7: UCI fields for channel quality and precoding information (CQI/PMI) feedback for UE-selected sub-band reports (closed loop spatial multiplexing PDSCH transmission) and scheduling request
	Field
	Bitwidths

	
	2 antenna ports
	4 antenna ports

	
	Rank = 1
	Rank = 2
	Rank = 1
	Rank > 1

	Wide-band CQI
	4
	4
	4
	4

	Spatial differential CQI
	0
	3
	0
	3

	Precoding matrix indication
	2
	1
	4
	4

	Scheduling request
	1
	1
	1
	1



Table 5.2.3.3.2-8 shows the fields and the corresponding bit widths for the rank indication feedback and scheduling request for UE-selected sub-band reports for PDSCH transmissions for open and closed loop spatial multiplexing.

Table 5.2.3.3.2-8: UCI fields for rank indication (RI) feedback and scheduling request for UE-selected sub-band reports 

	Field
	Bitwidths

	
	2 antenna ports
	4 antenna ports

	
	
	Max 2 layers
	Max 4 layers

	Rank indication
	1
	1
	2

	Scheduling request
	1
	1
	1



The channel quality bits in Table 5.2.3.3.2-1 through Table 5.2.3.3.2-4 form the bit sequence 
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5.2.3.5 Channel coding for UCI channel quality information, scheduling request and HARQ-ACK

This section defines the channel coding scheme for the simultaneous transmission of channel quality information, scheduling request and HARQ-ACK information in a subframe. 

When normal CP is used for uplink transmission, the channel quality information and scheduling request when present is coded according to subclause 5.2.3.3 with input bit sequence 
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 and output bit sequence 
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. The HARQ acknowledgement bits are denoted by 
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 in case two HARQ acknowledgement bits are reported per subframe. Each positive acknowledgement (ACK) is encoded as a binary ‘0’ and each negative acknowledgement (NAK) is encoded as a binary ‘1’.

The output of this channel coding block for normal CP is denoted by 
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In case one HARQ acknowledgement bit is reported per subframe:
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In case two HARQ acknowledgement bits are reported per subframe:
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When extended CP is used for uplink transmission, the channel quality information, scheduling request when present and the HARQ-ACK acknowledgement bits are jointly coded. The HARQ acknowledgement bits are denoted by 
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 in case two HARQ acknowledgement bits are reported per subframe. 

The channel quality information and scheduling request when present denoted by 
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 is multiplexed with the HARQ acknowledgement bits to yield the sequence 
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and 
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 in case two HARQ-acknowledgement bits are reported per subframe.

The sequence 
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 is encoded according to section 5.2.3.3 to yield the output bit sequence 
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