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5.2.2
Uplink shared channel

Figure 5.2.2-1 shows the processing structure for the UL-SCH transport channel. Data arrives to the coding unit in the form of a maximum of one transport block every transmission time interval (TTI). The following coding steps can be identified:

· Add CRC to the transport block

· Code block segmentation and code block CRC attachment

· Channel coding of data and control information

· Rate matching

· Code block concatenation

· Multiplexing of data and control information

· Channel interleaver

The coding steps for UL-SCH transport channel are shown in the figure below. 
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Figure 5.2.2-1: Transport channel processing for UL-SCH
5.2.2.6.1
Channel quality information formats for wideband CQI reports

Table 5.2.2.6.1-1 shows the fields and the corresponding bit widths for the channel quality information feedback for wideband reports for PDSCH transmissions over closed-loop spatial multiplexing and closed loop rank=1 precoding. 
[image: image3.wmf]N

 in Table 5.2.2.6.1-1 is defined in subclause 7.2 [3].

Table 5.2.2.6.1-1: Fields for channel quality information (CQI) feedback for wideband CQI reports 
(closed loop spatial multiplexing and closed loop rank=1 precoding PDSCH transmission)
	Field
	Bitwidth

	
	2 antenna ports
	4 antenna ports

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

	Wideband CQI codeword 0
	4
	4
	4
	4

	Wideband CQI codeword 1
	0
	4
	0
	4

	Precoding matrix indication
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The channel quality bits in Table 5.2.2.6.1-1 form the bit sequence 
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 corresponding to the first bit of the first field in the table, 
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 corresponding to the second bit of the first field in the table, and 
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 corresponding to the last bit in the last field in the table. The field of PMI shall be in the increasing order of the subband index [3]. The first bit of each field corresponds to MSB and the last bit LSB.

5.2.2.6.2
Channel quality information formats for higher layer configured subband CQI reports

Table 5.2.2.6.2-1 shows the fields and the corresponding bit widths for the channel quality information feedback for higher layer configured report for PDSCH transmissions over single antenna port 0, transmit diversity, open loop spatial multiplexing and single antenna port 5. 
[image: image12.wmf]N

 in Table 5.2.2.6.2-1 is defined in subclause 7.2 [3].

Table 5.2.2.6.2-1: Fields for channel quality information (CQI) feedback for higher layer configured subband CQI reports 
(single antenna port 0, transmit diversity, open loop spatial multiplexing and single antenna port 5 PDSCH transmission)
	Field
	Bitwidth

	Wide-band CQI codeword
	4

	Subband differential CQI
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Table 5.2.2.6.2-2 shows the fields and the corresponding bit widths for the channel quality information feedback for higher layer configured report for PDSCH transmissions over closed loop spatial multiplexing, multi-user MIMO  and closed loop rank=1 precoding. 
[image: image14.wmf]N

 in Table 5.2.2.6.2-2 is defined in subclause 7.2 [3].

Table 5.2.2.6.2-2: Fields for channel quality information (CQI) feedback for higher layer configured subband CQI reports 
(closed loop spatial multiplexing, multi-user MIMO and closed loop rank=1 precoding PDSCH transmission)
	Field
	Bitwidth

	
	2 antenna ports
	4 antenna ports

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

	Wide-band CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
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	Wide-band CQI codeword 1
	0
	4
	0
	4

	Subband differential CQI codeword 1
	0
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	Precoding matrix indication
	2
	1
	4
	4



The channel quality bits in Table 5.2.2.6.2-1 through Table 5.2.2.6.2-2 form the bit sequence 
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 corresponding to the first bit of the first field in each of the tables, 
[image: image23.wmf]1

o

 corresponding to the second bit of the first field in each of the tables, and 
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 corresponding to the last bit in the last field in each of the tables. The field of the PMI and subband differential CQI shall be in the increasing order of the subband index [3]. The first bit of each field corresponds to MSB and the last bit LSB.
5.2.2.6.3
Channel quality information formats for UE selected subband CQI reports

Table 5.2.2.6.3-1 shows the fields and the corresponding bit widths for the channel quality information feedback for UE selected subband CQI for PDSCH transmissions over single antenna port 0, transmit diversity, open loop spatial multiplexing and single antenna port 5. 
[image: image25.wmf]L

 in Table 5.2.2.6.3-1 is defined in subclause 7.2 [3].

Table 5.2.2.6.3-1: Fields for channel quality information (CQI) feedback for UE selected subband CQI reports 
(single antenna port 0, transmit diversity, open loop spatial multiplexing and single antenna port 5 PDSCH transmission)
	Field
	Bitwidth

	Wide-band CQI codeword
	4

	Subband differential CQI
	2

	Position of the M selected subbands
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Table 5.2.2.6.3-2 shows the fields and the corresponding bit widths for the channel quality information feedback for UE selected subband CQI for PDSCH transmissions over closed loop spatial multiplexing and closed loop rank=1 precoding. 
[image: image27.wmf]L

 in Table 5.2.2.6.3-2 is defined in subclause 7.2 [3].

Table 5.2.2.6.3-2: Fields for channel quality information (CQI) feedback for UE selected subband CQI reports 
(closed loop spatial multiplexing and closed loop rank=1 precoding PDSCH transmission)
	Field
	Bitwidth

	
	2 antenna ports
	4 antenna ports

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

	Wide-band CQI codeword 0
	4
	4
	4
	4

	Subband differential CQI codeword 0
	2
	2
	2
	2

	Wide-band CQI codeword 1
	0
	4
	0
	4

	Subband differential CQI codeword 1
	0
	2
	0
	2

	Position of the M selected subbands
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	Precoding matrix indication
	4
	2
	8
	8



The channel quality bits in Table 5.2.2.6.3-1 through Table 5.2.2.6.3-2 form the bit sequence 
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 corresponding to the first bit of the first field in each of the tables, 
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 corresponding to the second bit of the first field in each of the tables, and 
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 corresponding to the last bit in the last field in each of the tables. The field of PMI shall be in the increasing order of the subband index [3], wideband PMI followed by the PMI for the M selected subband. The first bit of each field corresponds to MSB and the last bit LSB.

5.2.2.6.4
Channel coding for CQI/PMI information in PUSCH

The channel quality bits input to the channel coding block are denoted by  
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 where O is the number of bits. The number of channel quality bits depends on the transmission format. When PUCCH-based reporting format is used, the number of CQI/PMI bits is defined in subclause 5.2.3.3.1 for wideband reports and in subclause 5.2.3.3.2 for UE selected subbands reports. When PUSCH-based reporting format is used, the number of CQI/PMI bits is defined in subclause 5.2.2.6.1 for wideband reports, in subclause 5.2.2.6.2 for higher layer configured subbands reports and in subclause 5.2.2.6.3 for UE selected subbands reports. 

The channel quality indication is first coded using a (32, O) block code. The code words of the (32, O) block code are a linear combination of the 11 basis sequences denoted Mi,n and defined in Table 5.2.2.6.4-1.

Table 5.2.2.6.4-1: Basis sequences for (32, O) code
	i
	Mi,0
	Mi,1
	Mi,2
	Mi,3
	Mi,4
	Mi,5
	Mi,6
	Mi,7
	Mi,8
	Mi,9
	Mi,10

	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	1

	1
	1
	1
	1
	0
	0
	0
	0
	0
	0
	1
	1

	2
	1
	0
	0
	1
	0
	0
	1
	0
	1
	1
	1

	3
	1
	0
	1
	1
	0
	0
	0
	0
	1
	0
	1

	4
	1
	1
	1
	1
	0
	0
	0
	1
	0
	0
	1

	5
	1
	1
	0
	0
	1
	0
	1
	1
	1
	0
	1

	6
	1
	0
	1
	0
	1
	0
	1
	0
	1
	1
	1

	7
	1
	0
	0
	1
	1
	0
	0
	1
	1
	0
	1

	8
	1
	1
	0
	1
	1
	0
	0
	1
	0
	1
	1

	9
	1
	0
	1
	1
	1
	0
	1
	0
	0
	1
	1

	10
	1
	0
	1
	0
	0
	1
	1
	1
	0
	1
	1

	11
	1
	1
	1
	0
	0
	1
	1
	0
	1
	0
	1

	12
	1
	0
	0
	1
	0
	1
	0
	1
	1
	1
	1

	13
	1
	1
	0
	1
	0
	1
	0
	1
	0
	1
	1

	14
	1
	0
	0
	0
	1
	1
	0
	1
	0
	0
	1

	15
	1
	1
	0
	0
	1
	1
	1
	1
	0
	1
	1

	16
	1
	1
	1
	0
	1
	1
	1
	0
	0
	1
	0

	17
	1
	0
	0
	1
	1
	1
	0
	0
	1
	0
	0

	18
	1
	1
	0
	1
	1
	1
	1
	1
	0
	0
	0

	19
	1
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0

	20
	1
	0
	1
	0
	0
	0
	1
	0
	0
	0
	1

	21
	1
	1
	0
	1
	0
	0
	0
	0
	0
	1
	1

	22
	1
	0
	0
	0
	1
	0
	0
	1
	1
	0
	1

	23
	1
	1
	1
	0
	1
	0
	0
	0
	1
	1
	1

	24
	1
	1
	1
	1
	1
	0
	1
	1
	1
	1
	0

	25
	1
	1
	0
	0
	0
	1
	1
	1
	0
	0
	1

	26
	1
	0
	1
	1
	0
	1
	0
	0
	1
	1
	0

	27
	1
	1
	1
	1
	0
	1
	0
	1
	1
	1
	0

	28
	1
	0
	1
	0
	1
	1
	1
	0
	1
	0
	0

	29
	1
	0
	1
	1
	1
	1
	1
	1
	1
	0
	0

	30
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	31
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0


The encoded CQI/PMI block is denoted by 
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 where i = 0, 1, 2, …, B-1.

The output bit sequence 
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is obtained by circular repetition of the encoded CQI/PMI block as follows
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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 0, transmit diversity, open loop spatial multiplexing or with single antenna port 5.
Table 5.2.3.3.1-1: UCI fields for channel quality information (CQI) feedback for wideband reports 
(single antenna port 0, transmit diversity, open loop spatial multiplexing or single antenna port 5 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, multi-user MIMO or closed loop rank=1 precoding. 
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, multi-user MIMO or closed loop rank=1 precoding 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



The channel quality bits in Table 5.2.3.3.1-1 through Table 5.2.3.3.1-3 form the bit sequence 
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 corresponding to the first bit of the first field in each of the tables, 
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[image: image47.wmf]RI

o

0

 replaced by 
[image: image48.wmf]0

a

. The RI feedback for two bits is mapped according to Table 5.2.2.6-6 with 
[image: image49.wmf]RI

o

0

, 
[image: image50.wmf]RI

o

1

 replaced by 
[image: image51.wmf]1

0

,

a

a

.

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 0, transmit diversity, open loop spatial multiplexing or with single antenna port 5.
Table 5.2.3.3.2-1: UCI fields for channel quality information (CQI) feedback for UE-selected sub-band reports (single antenna port 0, transmit diversity, open loop spatial multiplexing or single antenna port 5 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, multi-user MIMO or closed loop rank=1 precoding.
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, multi-user MIMO or closed loop rank=1 precoding 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, multi-user MIMO or closed loop rank=1 precoding.

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, multi-user MIMO or closed loop rank=1 precoding 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



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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