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	In the figure 5.2.2-1 transport block processing for UL-SCH, the output of the channel coding as well as the input of the channel interleaver for RI and HARQ-ACK is denoted by 
[image: image1.wmf]011

,,...,

RI

RIRIRI

Q

qqq

-

and 
[image: image2.wmf]011

,,...,

ACK

ACKACKACK

Q

qqq

-

 respectively. While in the text in section 5.2.2.6 and 5.2.2.8, the output of the channel coding as well as the input of the channel interleaver for RI and HARQ-ACK is denoted by 
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respectively. 
In the figure 5.2.2-1 transport block processing for UL-SCH, the output of the data and control multiplexing as well as the input of the channel interleaver is denoted by
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. While in the text in section 5.2.2.7 and 5.2.2.8, the output of the data and control multiplexing as well as the input of the channel interleaver is denoted by
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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 on one UL cell. Data arrives to the coding unit in the form of a maximum of two transport blocks every transmission time interval (TTI) per UL cell. The following coding steps can be identified for each transport block of an UL cell:

· 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 one UL-SCH transport block are shown in the figure below. The same general processing applies for each UL-SCH transport block on each UL cell with restrictions as specified in [3].
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Figure 5.2.2-1: Transport block processing for UL-SCH.
5.2.2.6 
Channel coding of control information
<----------------text omitted---------------->

When HARQ-ACK information is to be multiplexed with UL-SCH at a given PUSCH, the HARQ-ACK information is multiplexed in all layers of all transport blocks of that PUSCH, For a given transport block, the vector sequence output of the channel coding for HARQ-ACK information is denoted by 
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 is obtained as follows:

Set i ,k to 0

while 
[image: image20.wmf]ACK

Q

i

<



[image: image21.wmf]]

...

 

[

ˆ

1

ACK

Q

i

ACK

i

ACK

k

m

q

q

q

-

+

=

 -- temporary row vector 


[image: image22.wmf]T

N

ACK

k

ACK

k

ACK

k

L

q

q

q

]

ˆ

ˆ

[

4

4

8

4

4

7

6

L

=

 -- replicating the row vector 
[image: image23.wmf]ACK

k

q

ˆ

NL times and transposing into a column vector



[image: image24.wmf]m

Q

i

i

+

=




[image: image25.wmf]1

+

=

k

k


end while

where 
[image: image26.wmf]L

N

 is the number of layers onto which the UL-SCH transport block is mapped.
<----------------text omitted---------------->

When rank information is to be multiplexed with UL-SCH at a given PUSCH, the rank information is multiplexed in all layers of all transport blocks of that PUSCH. For a given transport block, the vector sequence output of the channel coding for rank information is denoted by 
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. The vector sequence is obtained as follows:

Set i, j, k to 0

while 
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end while

where 
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 is the number of layers onto which the UL-SCH transport block is mapped.
<----------------text omitted---------------->

5.2.2.7 
Data and control multiplexing

The control and data multiplexing is performed such that HARQ-ACK information is present on both slots and is mapped to resources around the demodulation reference signals. In addition, the multiplexing ensures that control and data information are mapped to different modulation symbols. 

The inputs to the data and control multiplexing are the coded bits of the control information denoted by 
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. The output of the data and control multiplexing operation is denoted by 
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<----------------text omitted---------------->

5.2.2.8 
Channel interleaver

The channel interleaver described in this section in conjunction with the resource element mapping for PUSCH in [2] implements a time-first mapping of modulation symbols onto the transmit waveform while ensuring that the HARQ-ACK and RI information are present on both slots in the subframe. HARQ-ACK information is mapped to resources around the uplink demodulation reference signals while RI information is mapped to resources around those used by HARQ-ACK. 

The input to the channel interleaver are denoted by 
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. In case where more than one UL-SCH transport block are transmitted in a subframe of an UL cell, the HARQ-ACK and RI information are multiplexed with data on both UL-SCH transport blocks. 
<----------------text omitted---------------->
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