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v L1312

Generate contral information,
e.d., ACK and/or CQl information

v 1314

Encode the control
information based on a
block code to obtain coded data

v 1316

Spread the coded data across
frequency (e.g., with a DFT) to
obtain frequency spread data

v 1318

Spread the freguency spread data
across time with an orthogonal
sequence to obtain output data

for the control information

v

End )
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1400
KJ
1412
Module to generate
control information
1414

Module to encode the control
information based on a block
code to obtain coded data

1416

Module to spread the coded data
across frequency (e.g., with a DFT)
to obtain frequency spread data

71418

Module to spread the
frequency spread data
across time with an orthogonal
sequence to obtain ocutput data
for the control information

FIG. 14
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( Start

v 1512

Despread received data across
time with an orthogonal sequence
to obtain time despread data

v 1514

Despread the time despread data
across frequency (e.g., with an
IDFT) to obtain despread symbols

v 1516

Decode the despread symbols
based on a block code to obtain
decoded control information

!
( o )

FIG. 15

C Start
v 1712

Process first control information
(e.g., ACK information for one HARQ
process) based on a first coding and

multiplexing scheme utilizing code
division multiplexing in both time
domain and frequency domain

v L1714

Process second control information
(e.g., ACK information for multiple
HARQ processes and/or CQI
information) based on a second coding
and multiplexing scheme utilizing code
division multiplexing in the time domain
and spreading in the frequency domain

v
( End )

FIG. 17
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1600
r/

1612

Meodule to despread
received data across time
with an orthogonal sequence
to obtain time despread data

1614

Module to despread the time
despread data across frequency
fo obtain despread symbols

1616

Module to decode the despread
symbols based on a block code o
obtain decoded control information

FIG. 16

1800
r./

1812

Module to process first control
information based on a first coding
and multiplexing scheme utilizing
code division multiplexing in both
time domain and frequency domain

1814

Module to process second
control information based on a
second coding and multiplexing
scheme utilizing code division

multiplexing in the time domain and
spreading in the frequency domain

FIG. 18
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( Start )

v 1912

Receive a sounding
reference signal on the uplink

v 1914

Determine a precoding matrix based
on the sounding reference signal

v 1916

Determine at least one modulation
and coding scheme based on the
sounding reference signal

v /1918

Send a data transmission on the
downlink based on the precoding
matrix and the at least one
modulation and coding scheme

v
( End )

FIG. 19
( Start )
v L2112

Send a sounding reference
signal on the uplink to a Node B

v 2114

Receive a data transmission sent on
the downlink by the Node B based
on a preceding matrix and at least

one modulation and coding scheme
determined by the Node B based

on the sounding reference signal

v

C End )

FIG. 21
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2000
‘-.J

2012

Module to receive a sounding
reference signal on the uplink

2014

Module to determine a
precoding matrix based on
the sounding reference signal

2016

Module to determine at
least one modulation and
coding scheme based on the
sounding reference signal

2018

Module to send a data
transmission on the downlink
based on the preccding
matrix and the at least one
modulation and coding scheme

FIG. 20

2200
—

2212

Module to send a
sounding reference signal
on the uplink to a Node B

2214

Module to receive a data
transmission sent on the
downlink by the Node B based
on a precoding matrix and at least
one modulation and coding scheme
determined by the Node B based
on the sounding reference signal

FiG. 22



