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549 Patent unconditional amendments

1. A radio communication apparatus of a mobile station adapted to spread and transmit an

ACK/NACK signal or a CQI signal in accordance with a code-multiplexing structure for code-

multiplexing ACK/NACK signals and CQI signals from a plurality of mobile stations, the radio

communication apparatus comprising;:

a first spreading unit (214) adapted to spread an-the ACK/NACK signal with a sequence

defined by one of a plurality of cyclic shift values, the sequence being one of a plurality of

sequences that are mutually separable because of mutually different cyclic shift values of the

plurality of cyclic shift values;

a second spreading unit (219) adapted to spread a-the CQI signal with a sequence

defined by another one of a-the plurality of cyclic shift values, the sequence being another of

the plurality of sequences;

a third spreading unit (216) adapted to spread the ACK/NACK signal, after the

ACK/NACK signal has been spread with the sequence defined by one of a plurality of cyclic

shift values, with a sequence that is one of a plurality of orthogonal sequences that each have

a different respective orthogonal sequence number of a plurality of orthogonal sequence

numbers;

a control section adapted to:

control the spreading of the ACK/NACK signal by the first spreading unit (214)

by setting a code-multiplexing cyclic shift value, of first cyclic shift values for

spreading ACK/NACK signals, in accordance with the code-multiplexing structure;

control the spreading of the CQI signal by the second spreading unit (219) by

setting a code-multiplexing cyclic shift value, of second cyclic shift values for

spreading CQI signals. in accordance with the code-multiplexing structure:; and

control the spreading of the ACK/NACK signal by the third spreading unit (216)

by setting a code-multiplexing orthogonal sequence number, of the plurality of

orthogonal sequence numbers, in accordance with the code-multiplexing structure; and

a transmitting unit (223) adapted to transmit the ACK/NACK signal, and adapted to
transmit the CQI signal,
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characterized in that said first spreading unit (214), in each symbol that forms the

ACK/NACK signal, uses ene-ef-said code-multiplexing cyclic shift value of said first cyclic

shift values, and said first cyclic shift values form a portion of the plurality of the cyclic shift

values, for the ACK/NACK signal;

said second spreading unit (219), in each symbol that forms the CQI signal, uses ene-of

said code-multiplexing cyclic shift value of said second cyclic shift values, and said second
cyclic shift values are not within the portion of the plurality of the cyclic shift values, for the

CQI signal; and

a cyclic shift value between the first cyclic shift values and the second cyclic shift values

is not used for either the ACK/NACK signal or the CQI signal,

wherein the first cyclic shift values for spreading ACK/NACK signals and the plurality

of orthogonal sequence numbers are arranged in a 2-cyclic shift interval mesh structure in the

code-multiplexing structure, and

the unused cyclic shift value is positioned after an immediately preceding cyclic shift

value for spreading CQI signals, and before an immediately subsequent cyclic shift value for

spreading ACK/NACK signals, in the code-multiplexing structure,

so that a minimum value of a difference in cyclic shift values between the CQOI signals

and the ACK/NACK signals, after said immediately preceding cyclic shift value in the code-

multiplexing structure, is equal to the 2-cyclic-shift interval in cyclic shift values between the

ACK/NACK signals in the mesh structure.

2. A radio communication apparatus of a mobile station adapted to spread and transmit an

ACK/NACK signal or a CQI signal in accordance with a code-multiplexing structure for code-

multiplexing ACK/NACK signals and CQI signals from a plurality of mobile stations, the radio

communication apparatus comprising:

a first spreading unit (214) adapted to spread anthe ACK/NACK signal with a sequence

defined by one of a plurality of cyclic shift values, the sequence being one of a plurality of

sequences that are mutually separable because of mutually different cyclic shift values of the

plurality of cyclic shift values;
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a second spreading unit (219) adapted to spread a-the CQI signal with a sequence

defined by another one of a-the plurality of cyclic shift values, the sequence being another of

the plurality of sequences;

a third spreading unit (216) adapted to spread the ACK/NACK signal, after the

ACK/NACK signal has been spread with the sequence defined by one of a plurality of cyclic

shift values, with a sequence that is one of a plurality of orthogonal sequences that each have

a different respective orthogonal sequence number of a plurality of orthogonal sequence

numbers;

a control section adapted to:

control the spreading of the ACK/NACK signal by the first spreading unit (214)

by setting a code-multiplexing cyclic shift value, of cyclic shift values for spreading

ACK/NACK signals in the plurality of cyclic shift values, in accordance with the code-

multiplexing structure;

control the spreading of the CQI signal by the second spreading unit (219) by

setting a code-multiplexing cyclic shift value for spreading CQI signals, in accordance

with the code-multiplexing structure; and

control the spreading of the ACK/NACK signal by the third spreading unit (216)

by setting a code-multiplexing orthogonal sequence number, of the plurality of

orthogonal sequence numbers, in accordance with the code-multiplexing structure; and

a transmitting unit (223) adapted to transmit the ACK/NACK signal, and adapted to
transmit the CQI signal,

characterized in that said first spreading unit (214), in each symbol that forms the

ACK/NACK signal, uses ere-ofsaid code-multiplexing cyclic shift value of said cyclic shift

values_for spreading ACK/NACK signals, and said cyclic shift values form a portion of the

plurality of the cyclic shift values, for the ACK/NACK signal; and

said second spreading unit (219), in each symbol that forms the CQI signal, uses a-said

code-multiplexing cyclic shift value_for spreading COI signals, which is separated by a

predefined interval from the cyclic shift values forming the portion of the plurality of cyclic

shift values, for the CQI signal,
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wherein the cyclic shift values for spreading ACK/NACK signals and the plurality of

orthogonal sequence numbers are arranged in a 2-cyclic-shift-interval mesh structure in the

code-multiplexing structure, and

the predefined interval includes an unused cyclic shift value positioned after an

immediately preceding cyclic shift value for spreading CQI signals, and before an immediately

subsequent cyclic shift value for spreading ACK/NACK signals, in the code-multiplexing

structure,

so that a minimum value of a difference in cyclic shift values between the CQI signals

and the ACK/NACK signals, after said immediately preceding cyclic shift value in the code-

multiplexing structure, is equal to the 2-cyclic-shift interval in cyclic shift values between the

ACK/NACK signals in the mesh structure.

53. The radio communication apparatus according to any—ef-elaims—t—to4claim | or 2,
wherein both a symbol that forms the ACK/NACK signal and a symbol that forms a CQI signal

transmitted from another radio communication apparatus are mapped to a same symbol, or both
a symbol that forms the CQI signal and a symbol that forms an ACK/NACK signal transmitted

from another radio communication apparatus are mapped to a same symbol.

64. The radio communication apparatus according to any of claims 1 to 53, wherein both
the ACK/NACK signal and a CQI signal which is transmitted from another radio
communication apparatus, or both the CQI signal and an ACK/NACK signal which is
transmitted from another radio communication apparatus, are mapped to a resource in a same

frequency and in a same slot.
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73. The radio communication apparatus according to any of claims 1 to 46, wherein the
ACK/NACK signal is code-multiplexed with a CQI signal transmitted from another radio
communication apparatus, or the CQI signal is code-multiplexed with an ACK/NACK signal

transmitted from another radio communication apparatus.

86. The radio communication apparatus according to any of claims 1 to 57, wherein said

first and second spreading units use a sequence having a length 12 as the sequence defined by

a cyclic shift value.

107. The radio communication apparatus according to elaim9any of claims 1 to 6, wherein

said third spreading unit uses a sequence having a length 4 as the orthogonal sequence.

8. The radio communication apparatus according to any of claims 1 to 7, wherein a second

unused cyclic shift value is positioned after an immediately preceding cyclic shift value for

spreading ACK/NACK signals, and before an immediately subsequent cyclic shift value for

spreading CQOI signals, in the code-multiplexing structure.
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9. The radio communication apparatus according to any of claims 1 to 8, wherein the cyclic

shift values for spreading ACK/NACK signals consists of a single set of consecutive cyclic

shift values.

1210. A method for spreading a-stgnal-an ACK/NACK signal and a CQI signal in accordance

with a code-multiplexing structure for code-multiplexing ACK/NACK signals and CQI signals

from a plurality of mobile stations, the method comprising:

spreading an-the ACK/NACK signal with a sequence defined by one of a plurality of

cyclic shift values, the sequence being one of a plurality of sequences that are mutually

separable because of mutually different cyclic shift values of the plurality of cyclic shift values;

spreading a-the CQI signal with a sequence defined by another one of a-the plurality of

cyclic shift values, the sequence being another of the plurality of sequences;

spreading the ACK/NACK signal, after the ACK/NACK signal has been spread with

the sequence defined by one of a plurality of cyclic shift values, with a sequence that is one of

a plurality of orthogonal sequences that each have a different respective orthogonal sequence

number of a plurality of orthogonal sequence numbers;

controlling the spreading of the ACK/NACK signal by setting a code-multiplexing

cyclic shift value, of first cyclic shift values for spreading ACK/NACK signals, in accordance

with the code-multiplexing structure;

controlling the spreading of the CQI signal by setting a code-multiplexing cyclic shift

value, of second cyclic shift values for spreading CQI signals, in accordance with the code-

multiplexing structure; and

controlling the spreading of the ACK/NACK signal by setting a code-multiplexing

orthogonal sequence number, of the plurality of orthogonal sequence numbers. in accordance

with the code-multiplexing structure,

characterized in-thatby:

in each symbol that forms the ACK/NACK signal, spreading the ACK/NACK signal

with a sequence defined by ene-efsaid code-multiplexing cyclic shift value of said first cyclic

shift values, and said first cyclic shift values form a portion of thea plurality of cyclic shift

values; and
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in each symbol that forms the CQI signal, spreading the CQI signal with a sequence

defined by ene-ofsaid code-multiplexing cyclic shift value of said second cyclic shift values,

and said second cyclic shift values are not within the portion of the plurality of the cyclic shift

values,

wherein a cyclic shift value between the first cyclic shift values and the second cyclic

shift values is not used for either the ACK/NACK signal or the CQI signal:-and

the first cyclic shift values for spreading ACK/NACK signals and the plurality of

orthogonal sequence numbers are arranged in a 2-cyclic shift interval mesh structure in the

code-multiplexing structure, and

the unused cyclic shift value is positioned after an immediately preceding cyclic shift

value for spreading CQI signals, and before an immediately subsequent cyclic shift value for

spreading ACK/NACK signals, in the code-multiplexing structure,

so that a minimum value of a difference in cyclic shift values between the CQI signals

and the ACK/NACK signals, after said immediately preceding cyclic shift value in the code-

multiplexing structure, is equal to the 2-cyclic-shift interval in cyclic shift values between the

ACK/NACK signals in the mesh structure.

1311. A method for spreading astgral-an ACK/NACK signal and a CQI signal in accordance

with a code-multiplexing structure for code-multiplexing ACK/NACK signals and CQI signals

from a plurality of mobile stations, the method comprising:

spreading an-the ACK/NACK signal with a sequence defined by one of a plurality of

cyclic shift values, the sequence being one of a plurality of sequences that are mutually

separable because of mutually different cyclic shift values of the plurality of cyclic shift values;

spreading a-the CQI signal with a sequence defined by another one of thea plurality of

cyclic shift values, the sequence being another of the plurality of sequences;

spreading the ACK/NACK signal, after the ACK/NACK signal has been spread with

the sequence defined by one of a plurality of cyclic shift values, with a sequence that is one of

a plurality of orthogonal sequences that each have a different respective orthogonal sequence

number of a plurality of orthogonal sequence numbers;
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controlling the spreading of the ACK/NACK signal by setting a code-multiplexing

cyclic shift value, of cyclic shift values for spreading ACK/NACK signals in the plurality of

cyclic shift values, in accordance with the code-multiplexing structure;

controlling the spreading of the CQI signal by setting a code-multiplexing cyclic shift

value for spreading COQI signals, in accordance with the code-multiplexing structure: and

control the spreading of the ACK/NACK signal by setting a code-multiplexing

orthogonal sequence number, of the plurality of orthogonal sequence numbers. in accordance

with the code-multiplexing structure,

characterized #-thatby:

in each symbol that forms the ACK/NACK signal, spreading the ACK/NACK signal

with a sequence defined by ene-efsaid code-multiplexing cyclic shift value of said cyclic shift

values_for spreading ACK/NACK signals, said cyclic shift values forming a portion of a-the

plurality of cyclic shift values; and

in each symbol that forms the CQI signal, spreading the CQI signal with a sequence

defined by said code-multiplexinga cyclic shift value_for spreading COI signals, which is

separated by a predefined interval from the cyclic shift values forming the portion of the

plurality of cyclic shift values,

wherein the cyclic shift values for spreading ACK/NACK signals and the plurality of

orthogonal sequence numbers are arranged in a 2-cyclic-shift-interval mesh structure in the

code-multiplexing structure, and

the predefined interval includes an unused cyclic shift value positioned after an

immediately preceding cyclic shift value for spreading COI signals, and before an immediately

subsequent cyclic shift value for spreading ACK/NACK signals, in the code-multiplexing

structure,

so that a minimum value of a difference in cyclic shift values between the CQI signals

and the ACK/NACK signals, after said immediately preceding cyclic shift value in the code-

multiplexing structure, is equal to the 2-cyclic-shift interval in cyclic shift values between the

ACK/NACK signals in the mesh structure=and




12. The method according to claim 10 or 11, wherein a second unused cyclic shift value is

positioned after an immediately preceding cyclic shift value for spreading ACK/NACK signals,

and before an immediately subsequent cyclic shift value for spreading CQI signals, in the code-

multiplexing structure.

13. The method according to any of claims 10 to 12. wherein the cyclic shift values for

spreading ACK/NACK signals consist of a single set of consecutive cyclic shift values.
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1. A radio communication apparatus of a mobile station adapted to spread and transmit an

ACK/NACK signal or a CQI signal in accordance with a code-multiplexing structure for code-

multiplexing ACK/NACK signals and CQI signals from a plurality of mobile stations, the radio

communication apparatus comprising;:

a first spreading unit (214) adapted to spread an-the ACK/NACK signal with a sequence
defined by one of aplurality-eftwelve cyclic shift values, the sequence being one of twelve

sequences that are mutually separable because of mutually different cyclic shift values of the

twelve cyclic shift values;

a second spreading unit (219) adapted to spread a-the CQI signal with a sequence
defined by another one of a—plurality-ef-the twelve cyclic shift values, the sequence being

another of the twelve sequences;

a third spreading unit (216) adapted to spread the ACK/NACK signal, after the

ACK/NACK signal has been spread with the sequence defined by one of twelve cyclic shift

values, with a sequence that is one of three orthogonal sequences that each have a different

respective orthogonal sequence number of first, second and third orthogonal sequence

numbers;

a control section adapted to:

control the spreading of the ACK/NACK signal by the first spreading unit (214) by

setting a code-multiplexing cyclic shift value, of first cyclic shift values for spreading

ACK/NACK signals, in accordance with the code-multiplexing structure;

control the spreading of the CQI signal by the second spreading unit (219) by setting a

code-multiplexing cyclic shift value, of second cyclic shift values for spreading CQI signals,

in accordance with the code-multiplexing structure; and

control the spreading of the ACK/NACK signal by the third spreading unit (216) by

setting a code-multiplexing orthogonal sequence number, of the first, second and third of

orthogonal sequence numbers, in accordance with the code-multiplexing structure; and

a transmitting unit (223) adapted to transmit the ACK/NACK signal, and adapted to
transmit the CQI signal,
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characterized in that said first spreading unit (214), in each symbol that forms the
ACK/NACK signal, uses ene-ef-said code-multiplexing cyclic shift value of said first cyclic
shift values, and said first cyclic shift values form a portion of the plurality-efthe-twelve cyclic
shift values, for the ACK/NACK signal;

said second spreading unit (219), in each symbol that forms the CQI signal, uses ene-of

said code-multiplexing cyclic shift value of said second cyclic shift values, and said second

cyclic shift values are not within the portion of the plarality-ef-thetwelve cyclic shift values,
for the CQI signal; and

a cyclic shift value between the first cyclic shift values and the second cyclic shift values

is not used for either the ACK/NACK signal or the CQI signal,

wherein the first cyclic shift values for spreading ACK/NACK signals and the first,

second and third orthogonal sequence numbers are arranged in a 2-cyclic shift interval mesh

structure in the code-multiplexing structure, according to which ACK/NACK signals for which

the second orthogonal sequence number is set have 2-cyclic-shift-interval cyclic shift values

set that are offset by one cyclic shift value with respect to 2-cyclic-shift-interval cyclic shift

values that set for the ACK/NACK signals for which the first and third orthogonal sequence

numbers are set,

the CQI signals in the code-multiplexing structure are not spread with any of the

orthogonal sequences, and

the unused cyclic shift value is positioned after an immediately preceding cyclic shift

value for spreading CQI signals, and before an immediately subsequent cyclic shift value for

spreading ACK/NACK signals, in the code-multiplexing structure,

so that a minimum value of a difference in cyclic shift values between the CQI signals

and the ACK/NACK signals, after said immediately preceding cyclic shift value in the code-

multiplexing structure, is equal to the 2-cyclic-shift interval in cyclic shift values between the

ACK/NACK signals in the mesh structure.

2. A radio communication apparatus of a mobile station adapted to spread and transmit an

ACK/NACK signal or a CQI signal in accordance with a code-multiplexing structure for code-

multiplexing ACK/NACK signals and CQI signals from a plurality of mobile stations, the radio

communication apparatus comprising:
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a first spreading unit (214) adapted to spread an-the ACK/NACK signal with a sequence
defined by one of aplurality-eftwelve cyclic shift values, the sequence being one of twelve

sequences that are mutually separable because of mutually different cyclic shift values of the

twelve cyclic shift values;

a second spreading unit (219) adapted to spread a-the CQI signal with a sequence

defined by another one of a—plarality—efthe twelve cyclic shift values, the sequence being

another of the twelve sequences;

a third spreading unit (216) adapted to spread the ACK/NACK signal, after the

ACK/NACK signal has been spread with the sequence defined by one of the twelve cyclic shift

values, with a sequence that is one of three orthogonal sequences that each have a different

respective orthogonal sequence number of first, second and third orthogonal sequence

numbers;

a control section adapted to:

control the spreading of the ACK/NACK signal by the first spreading unit (214)

by setting a code-multiplexing cyclic shift value, of cyclic shift values for spreading

ACK/NACK signals in the twelve cyclic shift values, in accordance with the code-

multiplexing structure;

control the spreading of the CQI signal by the second spreading unit (219) by

setting a code-multiplexing cyclic shift value for spreading CQI signals, in accordance

with the code-multiplexing structure; and

control the spreading of the ACK/NACK signal by the third spreading unit (216)

by setting a code-multiplexing orthogonal sequence number, of the first, second and

third orthogonal sequence numbers, in accordance with the code-multiplexing

structure: and

a transmitting unit (223) adapted to transmit the ACK/NACK signal, and adapted to
transmit the CQI signal,

characterized in that said first spreading unit (214), in each symbol that forms the

ACK/NACK signal, uses ere-ofsaid code-multiplexing cyclic shift value of said cyclic shift

values_for spreading ACK/NACK signals, and said cyclic shift values form a portion of the
plarality-efthetwelve cyclic shift values, for the ACK/NACK signal; and
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said second spreading unit (219), in each symbol that forms the CQI signal, uses a-said

code-multiplexing cyclic shift value_for spreading COI signals, which is separated by a

predefined interval from the cyclic shift values forming the portion of the plurality-eftwelve
cyclic shift values, for the CQI signal,

wherein the cyclic shift values for spreading ACK/NACK signals and the first, second

and third orthogonal sequence numbers are arranged in a 2-cyclic-shift-interval mesh structure

in the code-multiplexing structure, according to which ACK/NACK signals for which the

second orthogonal sequence number is set have 2-cyclic-shift-interval cyclic shift values set

that are offset by one cyclic shift value with respect to 2-cyclic-shift-interval cyclic shift values

that are set for the ACK/NACK signals for which the first and third orthogonal sequence

numbers are set,

the CQI signals in the code-multiplexing structure are not spread with any of the

orthogonal sequences, and

the predefined interval includes an unused cyclic shift value positioned after an

immediately preceding cyclic shift value for spreading CQI signals, and before an immediately

subsequent cyclic shift value for spreading ACK/NACK signals, in the code-multiplexing

structure,

so that a minimum value of a difference in cyclic shift values between the CQI signals

and the ACK/NACK signals, after said immediately preceding cyclic shift value in the code-

multiplexing structure, is equal to the 2-cyclic-shift interval in cyclic shift values between the

ACK/NACK signals in the mesh structure.

53. The radio communication apparatus according to any—ef-elaims—+to-4claim 1 or 2,
wherein both a symbol that forms the ACK/NACK signal and a symbol that forms a CQI signal

transmitted from another radio communication apparatus are mapped to a same symbol, or both
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a symbol that forms the CQI signal and a symbol that forms an ACK/NACK signal transmitted

from another radio communication apparatus are mapped to a same symbol.

64. The radio communication apparatus according to any of claims 1 to 53, wherein both
the ACK/NACK signal and a CQI signal which is transmitted from another radio
communication apparatus, or both the CQI signal and an ACK/NACK signal which is
transmitted from another radio communication apparatus, are mapped to a resource in a same

frequency and in a same slot.

75. The radio communication apparatus according to any of claims 1 to 46, wherein the
ACK/NACK signal is code-multiplexed with a CQI signal transmitted from another radio
communication apparatus, or the CQI signal is code-multiplexed with an ACK/NACK signal

transmitted from another radio communication apparatus.

86. The radio communication apparatus according to any of claims 1 to 57, wherein said

first and second spreading units use a sequence having a length 12 as the sequence defined by

a cyclic shift value.

107.  The radio communication apparatus according to elaim-9any of claims 1 to 6, wherein

said third spreading unit uses a sequence having a length 4 as the orthogonal sequence.
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8. The radio communication apparatus according to any of claims 1 to 7, wherein a second

unused cyclic shift value is positioned after an immediately preceding cyclic shift value for

spreading ACK/NACK signals, and before an immediately subsequent cyclic shift value for

spreading CQI signals, in the code-multiplexing structure.

9. The radio communication apparatus according to any of claims 1 to 8, wherein the cyclic

shift values for spreading ACK/NACK signals consist of a single set of consecutive cyclic shift

values.

1210. A method for spreading a-stgnal-an ACK/NACK signal and a CQI signal in accordance

with a code-multiplexing structure for code-multiplexing ACK/NACK signals and CQI signals

from a plurality of mobile stations, the method comprising:

spreading an-the ACK/NACK signal with a sequence defined by one of a—plarality

oftwelve cyclic shift values, the sequence being one of twelve sequences that are mutually

separable because of mutually different cyclic shift values of the twelve cyclic shift values;

spreading a-the CQI signal with a sequence defined by another one of a-plurality-efthe

twelve cyclic shift values, the sequence being another of the twelve sequences;

spreading the ACK/NACK signal, after the ACK/NACK signal has been spread with

the sequence defined by one of twelve cyclic shift values, with a sequence that is one of three

orthogonal sequences that each have a different respective orthogonal sequence number of first,

second and third orthogonal sequence numbers:

controlling the spreading of the ACK/NACK signal by setting a code-multiplexing

cyclic shift value, of first cyclic shift values for spreading ACK/NACK signals, in accordance

with the code-multiplexing structure;
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controlling the spreading of the CQI signal by setting a code-multiplexing cyclic shift

value, of second cyclic shift values for spreading CQI signals, in accordance with the code-

multiplexing structure; and

controlling the spreading of the ACK/NACK signal by setting a code-multiplexing

orthogonal sequence number, of the first, second and third orthogonal sequence numbers, in

accordance with the code-multiplexing structure,

characterized in-thatby:

in each symbol that forms the ACK/NACK signal, spreading the ACK/NACK signal

with a sequence defined by ene-efsaid code-multiplexing cyclic shift value of said first cyclic

shift values, and said first cyclic shift values form a portion of a-plaralityefthe twelve cyclic

shift values; and

in each symbol that forms the CQI signal, spreading the CQI signal with a sequence
defined by ene-ef-said code-multiplexing cyclic shift value of said second cyclic shift values,

and said second cyclic shift values are not within the portion of the plurality-efthetwelve cyclic

shift values,

wherein a cyclic shift value between the first cyclic shift values and the second cyclic

shift values is not used for either the ACK/NACK signal or the CQI signal:-and

the first cyclic shift values for spreading ACK/NACK signals and the first, second and

third orthogonal sequence numbers are arranged in a 2-cyclic shift interval mesh structure in

the code-multiplexing structure, according to which ACK/NACK signals for which the second

orthogonal sequence number is set have 2-cyclic-shift-interval cyclic shift values set that are

offset by one cyclic shift value with respect to 2-cyclic-shift-interval cyclic shift values that are

set for the ACK/NACK signals for which the first and third orthogonal sequence numbers are

set,

the CQI signals in the code-multiplexing structure are not spread with any of the

orthogonal sequences, and

the unused cyclic shift value is positioned after an immediately preceding cyclic shift

value for spreading CQI signals, and before an immediately subsequent cyclic shift value for

spreading ACK/NACK signals, in the code-multiplexing structure,
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so that a minimum value of a difference in cyclic shift values between the CQI signals

and the ACK/NACK signals, after said immediately preceding cyclic shift value in the code-

multiplexing structure, is equal to the 2-cyclic-shift interval in cyclic shift values between the

ACK/NACK signals in the mesh structure.

1311. A method for spreading astgnal-an ACK/NACK signal and a CQI signal in accordance

with a code-multiplexing structure for code-multiplexing ACK/NACK signals and CQI signals

from a plurality of mobile stations, the method comprising:

spreading an-the ACK/NACK signal with a sequence defined by one of a—plarality

oftwelve cyclic shift values, the sequence being one of twelve sequences that are mutually

separable because of mutually different cyclic shift values of the twelve cyclic shift values;

spreading a-the CQI signal with a sequence defined by another one of a-plurality-ofthe

twelve cyclic shift values, the sequence being another of the twelve sequences;

spreading the ACK/NACK signal, after the ACK/NACK signal has been spread with

the sequence defined by one of twelve cyclic shift values, with a sequence that is one of three

orthogonal sequences that each have a different respective orthogonal sequence number of first,

second and third orthogonal sequence numbers;

controlling the spreading of the ACK/NACK signal by setting a code-multiplexing

cyclic shift value, of cyclic shift values for spreading ACK/NACK signals in the twelve cyclic

shift values. in accordance with the code-multiplexing structure:

controlling the spreading of the CQI signal by setting a code-multiplexing cyclic shift

value for spreading CQI signals, in accordance with the code-multiplexing structure:; and

control the spreading of the ACK/NACK signal by setting a code-multiplexing

orthogonal sequence number, of the first, second and third orthogonal sequence numbers, in

accordance with the code-multiplexing structure,

characterized in-thatby:

in each symbol that forms the ACK/NACK signal, spreading the ACK/NACK signal

with a sequence defined by ere-ofsaid code-multiplexing cyclic shift value of said cyclic shift

values_for spreading ACK/NACK signals, and said cyclic shift values form a portion of a
pharality-efthe twelve cyclic shift values; and
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in each symbol that forms the CQI signal, spreading the CQI signal with a sequence

defined by said code-multiplexinga cyclic shift value_for spreading COI signals, which is

separated by a predefined interval from the cyclic shift values forming the portion of the
plurality-eftwelve cyclic shift values,

wherein the cyclic shift values for spreading ACK/NACK signals and the first, second

and third orthogonal sequence numbers are arranged in a 2-cyclic-shift-interval mesh structure

in the code-multiplexing structure, according to which ACK/NACK signals for which the

second orthogonal sequence number is set have 2-cyclic-shift-interval cyclic shift values set

that are offset by one cyclic shift value with respect to 2-cyclic-shift-interval cyclic shift values

that are set for the ACK/NACK signals for which the first and third orthogonal sequence

numbers are set,

the CQI signals in the code-multiplexing structure are not spread with any of the

orthogonal sequences, and

the predefined interval includes an unused cyclic shift value positioned after an

immediately preceding cyclic shift value for spreading CQI signals, and before an immediately

subsequent cyclic shift value for spreading ACK/NACK signals, in the code-multiplexing

structure,

so that a minimum value of a difference in cyclic shift values between the CQI signals

and the ACK/NACK signals, after said immediately preceding cyclic shift value in the code-

multiplexing structure, is equal to the 2-cyclic-shift interval in cyclic shift values between the

ACK/NACK signals in the mesh structure:-and

12. The method according to claim 10 or 11, wherein a second unused cyclic shift value is

positioned after an immediately preceding cyclic shift value for spreading ACK/NACK signals,

and before an immediately subsequent cyclic shift value for spreading CQI signals, in the code-

multiplexing structure.

13. The method according to any of claims 10 to 12, wherein the cyclic shift values for

spreading ACK/NACK signals consist of a single set of consecutive cyclic shift values.
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549 Patent — comparison of unconditional and conditional amendments

1. A radio communication apparatus of a mobile station adapted to spread and transmit an
ACK/NACK signal or a CQI signal in accordance with a code-multiplexing structure for code-
multiplexing ACK/NACK signals and CQI signals from a plurality of mobile stations, the radio

communication apparatus comprising:

a first spreading unit (214) adapted to spread the ACK/NACK signal with a sequence
defined by one of aplurality-eftwelve cyclic shift values, the sequence being one of a-pluarality
of-twelve sequences that are mutually separable because of mutually different cyclic shift

values of the plarahity-eftwelve cyclic shift values;

a second spreading unit (219) adapted to spread the CQI signal with a sequence defined
by another one of the plarality-eftwelve cyclic shift values, the sequence being another of the

pharalitref-twelve sequences;

a third spreading unit (216) adapted to spread the ACK/NACK signal, after the
ACK/NACK signal has been spread with the sequence defined by one of aplarality-eftwelve
cyclic shift values, with a sequence that is one of aplarality-efthree orthogonal sequences that

each have a different respective orthogonal sequence number of aplarality-effirst, second and

third orthogonal sequence numbers;

a control section adapted to:

control the spreading of the ACK/NACK signal by the first spreading unit (214) by
setting a code-multiplexing cyclic shift value, of first cyclic shift values for spreading

ACK/NACK signals, in accordance with the code-multiplexing structure;

control the spreading of the CQI signal by the second spreading unit (219) by setting a
code-multiplexing cyclic shift value, of second cyclic shift values for spreading CQI signals,

in accordance with the code-multiplexing structure; and

control the spreading of the ACK/NACK signal by the third spreading unit (216) by
setting a code-multiplexing orthogonal sequence number, of the pharatity-first, second and third

of orthogonal sequence numbers, in accordance with the code-multiplexing structure; and

a transmitting unit (223) adapted to transmit the ACK/NACK signal, and adapted to
transmit the CQI signal,



10

15

20

25

30

characterized in that said first spreading unit (214), in each symbol that forms the
ACK/NACK signal, uses said code-multiplexing cyclic shift value of said first cyclic shift
values, and said first cyclic shift values form a portion of the plurality-efthe-twelve cyclic shift
values, for the ACK/NACK signal,

said second spreading unit (219), in each symbol that forms the CQI signal, uses said
code-multiplexing cyclic shift value of said second cyclic shift values, and said second cyclic
shift values are not within the portion of the plarality-efthe-twelve cyclic shift values, for the
CQI signal; and

a cyclic shift value between the first cyclic shift values and the second cyclic shift values

is not used for either the ACK/NACK signal or the CQI signal,

wherein the first cyclic shift values for spreading ACK/NACK signals and the plarality

offirst, second and third orthogonal sequence numbers are arranged in a 2-cyclic shift interval

mesh structure in the code-multiplexing structure, andaccording to which ACK/NACK signals

for which the second orthogonal sequence number is set have 2-cyclic-shift-interval cyclic shift

values set that are offset by one cyclic shift value with respect to 2-cyclic-shift-interval cyclic

shift values that set for the ACK/NACK signals for which the first and third orthogonal

sequence numbers are set,

the CQI signals in the code-multiplexing structure are not spread with any of the

orthogonal sequences, and

the unused cyclic shift value is positioned after an immediately preceding cyclic shift
value for spreading CQI signals, and before an immediately subsequent cyclic shift value for

spreading ACK/NACK signals, in the code-multiplexing structure,

so that a minimum value of a difference in cyclic shift values between the CQI signals
and the ACK/NACK signals, after said immediately preceding cyclic shift value in the code-
multiplexing structure, is equal to the 2-cyclic-shift interval in cyclic shift values between the

ACK/NACK signals in the mesh structure.

2. A radio communication apparatus of a mobile station adapted to spread and transmit an
ACK/NACK signal or a CQI signal in accordance with a code-multiplexing structure for code-
multiplexing ACK/NACK signals and CQI signals from a plurality of mobile stations, the radio

communication apparatus comprising:
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a first spreading unit (214) adapted to spread the ACK/NACK signal with a sequence
defined by one of aplaralitreftwelve cyclic shift values, the sequence being one of aplarality

of-twelve sequences that are mutually separable because of mutually different cyclic shift

values of the plarality-ef-twelve cyclic shift values;

a second spreading unit (219) adapted to spread the CQI signal with a sequence defined
by another one of the plarality—eftwelve cyclic shift values, the sequence being another of the

plurality-eftwelve sequences;

a third spreading unit (216) adapted to spread the ACK/NACK signal, after the
ACK/NACK signal has been spread with the sequence defined by one of aphlaralityef-the
twelve cyclic shift values, with a sequence that is one of a—plaralityef-three orthogonal

sequences that each have a different respective orthogonal sequence number of a-plarakity—of

first, second and third orthogonal sequence numbers;

a control section adapted to:

control the spreading of the ACK/NACK signal by the first spreading unit (214)
by setting a code-multiplexing cyclic shift value, of cyclic shift values for spreading
ACK/NACK signals in the pharalityef-twelve cyclic shift values, in accordance with

the code-multiplexing structure;

control the spreading of the CQI signal by the second spreading unit (219) by
setting a code-multiplexing cyclic shift value for spreading CQI signals, in accordance

with the code-multiplexing structure; and

control the spreading of the ACK/NACK signal by the third spreading unit (216)
by setting a code-multiplexing orthogonal sequence number, of the pharakity—ef-first,

second and third orthogonal sequence numbers, in accordance with the code-

multiplexing structure; and

a transmitting unit (223) adapted to transmit the ACK/NACK signal, and adapted to
transmit the CQI signal,

characterized in that said first spreading unit (214), in each symbol that forms the
ACK/NACK signal, uses said code-multiplexing cyclic shift value of said cyclic shift values
for spreading ACK/NACK signals, and said cyclic shift values form a portion of the plarality
ofthe-twelve cyclic shift values, for the ACK/NACK signal; and
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said second spreading unit (219), in each symbol that forms the CQI signal, uses said
code-multiplexing cyclic shift value for spreading CQI signals, which is separated by a
predefined interval from the cyclic shift values forming the portion of the pluralityef-twelve
cyclic shift values, for the CQI signal,

wherein the cyclic shift values for spreading ACK/NACK signals and the plaralityof

first, second and third orthogonal sequence numbers are arranged in a 2-cyclic-shift-interval

mesh structure in the code-multiplexing structure, andaccording to which ACK/NACK signals

for which the second orthogonal sequence number is set have 2-cyclic-shift-interval cyclic shift

values set that are offset by one cyclic shift value with respect to 2-cyclic-shift-interval cyclic

shift values that are set for the ACK/NACK signals for which the first and third orthogonal

sequence numbers are set,

the CQI signals in the code-multiplexing structure are not spread with any of the

orthogonal sequences, and

the predefined interval includes an unused cyclic shift value positioned after an
immediately preceding cyclic shift value for spreading CQI signals, and before an immediately
subsequent cyclic shift value for spreading ACK/NACK signals, in the code-multiplexing

structure,

so that a minimum value of a difference in cyclic shift values between the CQI signals
and the ACK/NACK signals, after said immediately preceding cyclic shift value in the code-
multiplexing structure, is equal to the 2-cyclic-shift interval in cyclic shift values between the

ACK/NACK signals in the mesh structure.

3. The radio communication apparatus according to claim 1 or 2, wherein both a symbol
that forms the ACK/NACK signal and a symbol that forms a CQI signal transmitted from
another radio communication apparatus are mapped to a same symbol, or both a symbol that
forms the CQI signal and a symbol that forms an ACK/NACK signal transmitted from another

radio communication apparatus are mapped to a same symbol.

4. The radio communication apparatus according to any of claims 1 to 3, wherein both the
ACK/NACK signal and a CQI signal which is transmitted from another radio communication

apparatus, or both the CQI signal and an ACK/NACK signal which is transmitted from another
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radio communication apparatus, are mapped to a resource in a same frequency and in a same

slot.

5. The radio communication apparatus according to any of claims 1 to 4, wherein the
ACK/NACK signal is code-multiplexed with a CQI signal transmitted from another radio
communication apparatus, or the CQI signal is code-multiplexed with an ACK/NACK signal

transmitted from another radio communication apparatus.

6. The radio communication apparatus according to any of claims 1 to 5, wherein said first
and second spreading units use a sequence having a length 12 as the sequence defined by a

cyclic shift value.

7. The radio communication apparatus according to any of claims 1 to 6, wherein said

third spreading unit uses a sequence having a length 4 as the orthogonal sequence.

8. The radio communication apparatus according to any of claims 1 to 7, wherein a second
unused cyclic shift value is positioned after an immediately preceding cyclic shift value for
spreading ACK/NACK signals, and before an immediately subsequent cyclic shift value for

spreading CQI signals, in the code-multiplexing structure.

9. The radio communication apparatus according to any of claims 1 to 8, wherein the cyclic
shift values for spreading ACK/NACK signals consist of a single set of consecutive cyclic shift

values.

10. A method for spreading an ACK/NACK signal and a CQI signal in accordance with a
code-multiplexing structure for code-multiplexing ACK/NACK signals and CQI signals from

a plurality of mobile stations, the method comprising:

spreading the ACK/NACK signal with a sequence defined by one of aplaralityeof
twelve cyclic shift values, the sequence being one of aplaralityeftwelve sequences that are
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mutually separable because of mutually different cyclic shift values of the plaralityeftwelve

cyclic shift values;

spreading the CQI signal with a sequence defined by another one of the plarality—ef
twelve cyclic shift values, the sequence being another of the plarality-ef-twelve sequences;

spreading the ACK/NACK signal, after the ACK/NACK signal has been spread with
the sequence defined by one of apharaliteftwelve cyclic shift values, with a sequence that is
one of aplurality-efthree orthogonal sequences that each have a different respective orthogonal
sequence number of a-pharality-offirst, second and third orthogonal sequence numbers;

controlling the spreading of the ACK/NACK signal by setting a code-multiplexing
cyclic shift value, of first cyclic shift values for spreading ACK/NACK signals, in accordance

with the code-multiplexing structure;

controlling the spreading of the CQI signal by setting a code-multiplexing cyclic shift
value, of second cyclic shift values for spreading CQI signals, in accordance with the code-

multiplexing structure; and

controlling the spreading of the ACK/NACK signal by setting a code-multiplexing
orthogonal sequence number, of the plarality—ef-first, second and third orthogonal sequence

numbers, in accordance with the code-multiplexing structure,
characterized by:

in each symbol that forms the ACK/NACK signal, spreading the ACK/NACK signal
with a sequence defined by said code-multiplexing cyclic shift value of said first cyclic shift

values, and said first cyclic shift values form a portion of the plaralityef-twelve cyclic shift

values; and

in each symbol that forms the CQI signal, spreading the CQI signal with a sequence
defined by said code-multiplexing cyclic shift value of said second cyclic shift values, and said
second cyclic shift values are not within the portion of the plarality-efthe-twelve cyclic shift

values,

wherein a cyclic shift value between the first cyclic shift values and the second cyclic

shift values is not used for either the ACK/NACK signal or the CQI signal,

the first cyclic shift values for spreading ACK/NACK signals and the plarality-effirst.

second and third orthogonal sequence numbers are arranged in a 2-cyclic shift interval mesh
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structure in the code-multiplexing structure, andaccording to which ACK/NACK signals for

which the second orthogonal sequence number is set have 2-cyclic-shift-interval cyclic shift

values set that are offset by one cyclic shift value with respect to 2-cyclic-shift-interval cyclic

shift values that are set for the ACK/NACK signals for which the first and third orthogonal

sequence numbers are set,

the CQI signals in the code-multiplexing structure are not spread with any of the

orthogonal sequences, and

the unused cyclic shift value is positioned after an immediately preceding cyclic shift
value for spreading CQI signals, and before an immediately subsequent cyclic shift value for

spreading ACK/NACK signals, in the code-multiplexing structure,

so that a minimum value of a difference in cyclic shift values between the CQI signals
and the ACK/NACK signals, after said immediately preceding cyclic shift value in the code-
multiplexing structure, is equal to the 2-cyclic-shift interval in cyclic shift values between the

ACK/NACK signals in the mesh structure.

11. A method for spreading an ACK/NACK signal and a CQI signal in accordance with a
code-multiplexing structure for code-multiplexing ACK/NACK signals and CQI signals from

a plurality of mobile stations, the method comprising:

spreading the ACK/NACK signal with a sequence defined by one of a—plurality—ef
twelve cyclic shift values, the sequence being one of aplaralityeftwelve sequences that are

mutually separable because of mutually different cyclic shift values of the plarakteftwelve

cyclic shift values;

spreading the CQI signal with a sequence defined by another one of the plurality—of
twelve cyclic shift values, the sequence being another of the plaralityeftwelve sequences;

spreading the ACK/NACK signal, after the ACK/NACK signal has been spread with
the sequence defined by one of aplarality-eftwelve cyclic shift values, with a sequence that is
one of a-plurality-efthree orthogonal sequences that each have a different respective orthogonal

sequence number of a-pharakity-effirst, second and third orthogonal sequence numbers;

controlling the spreading of the ACK/NACK signal by setting a code-multiplexing
cyclic shift value, of cyclic shift values for spreading ACK/NACK signals in the plaralityof

twelve cyclic shift values, in accordance with the code-multiplexing structure;
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controlling the spreading of the CQI signal by setting a code-multiplexing cyclic shift

value for spreading CQI signals, in accordance with the code-multiplexing structure; and

control the spreading of the ACK/NACK signal by setting a code-multiplexing
orthogonal sequence number, of the pharalityof-first, second and third orthogonal sequence

numbers, in accordance with the code-multiplexing structure,
characterized by:

in each symbol that forms the ACK/NACK signal, spreading the ACK/NACK signal
with a sequence defined by said code-multiplexing cyclic shift value of said cyclic shift values
for spreading ACK/NACK signals, and said cyclic shift values ferming-form a portion of the
pharality-ef-twelve cyclic shift values; and

in each symbol that forms the CQI signal, spreading the CQI signal with a sequence
defined by said code-multiplexing cyclic shift value for spreading CQI signals, which is

separated by a predefined interval from the cyclic shift values forming the portion of the
pharality-ef-twelve cyclic shift values,

wherein the cyclic shift values for spreading ACK/NACK signals and the plaralityof

first, second and third orthogonal sequence numbers are arranged in a 2-cyclic-shift-interval

mesh structure in the code-multiplexing structure, andaccording to which ACK/NACK signals

for which the second orthogonal sequence number is set have 2-cyclic-shift-interval cyclic shift

values set that are offset by one cyclic shift value with respect to 2-cyclic-shift-interval cyclic

shift values that are set for the ACK/NACK signals for which the first and third orthogonal

sequence numbers are set,

the CQI signals in the code-multiplexing structure are not spread with any of the

orthogonal sequences, and

the predefined interval includes an unused cyclic shift value positioned after an
immediately preceding cyclic shift value for spreading CQI signals, and before an immediately
subsequent cyclic shift value for spreading ACK/NACK signals, in the code-multiplexing

structure,

so that a minimum value of a difference in cyclic shift values between the CQI signals
and the ACK/NACK signals, after said immediately preceding cyclic shift value in the code-
multiplexing structure, is equal to the 2-cyclic-shift interval in cyclic shift values between the

ACK/NACK signals in the mesh structure.



12. The method according to claim 10 or 11, wherein a second unused cyclic shift value is
positioned after an immediately preceding cyclic shift value for spreading ACK/NACK signals,
and before an immediately subsequent cyclic shift value for spreading CQI signals, in the code-

multiplexing structure.

13. The method according to any of claims 10 to 12, wherein the cyclic shift values for

spreading ACK/NACK signals consist of a single set of consecutive cyclic shift values.
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