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[DESCRIPTION]
A METHOD FOR ESTABLISHING FAST FEEDBACK CHANNEL AND
TRANSMITTING INFORMATION

IN A WIRELESS COMMUNICATION SYSTEM

Technical Field

The present invention relates to a method of establishing
feedback channel and transmitting information, and more
particularly, to a method of establishing fast feedback
channel and transmitting information 1in a wireless

communication system having multiple antennas.

Background Art

In an Orthogonal Frequency Division
Multiplexing/Orthogonal Frequency Division Multiplexing
Access (OFDM/OFDMA) system, a base station (BS), which
supports a plurality of antennas, can attain transmission
diversity gain by receiving feedback information from a
mobile subscriber station (MSS). The feedback information
includes weight value(s) or channel information. Here, the
feedback information is transmitted from the MSS to the BS
via an uplink transmission high speed (or fast) feedback
channel.

In detail, the feedback information relates to various

determined (or measured) information of the BS
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transmission signals. The feedback information provides
necessary information for the BS to transmit more accurate
transmission signals. Here, the determined information can
include various determined value (s) of'downlink
transmission signals. For example, the determined value of
the downlink signal can be a signal/noise (S/N) value or a
weight or selected mode value (space-time transmit
diversity or spatial multiplexing) in case of‘multi—input
multi-output (MIMO) .

Figure 1 illustrates an example of a MSS sending to a BS
feedback information, which includes weight values (or
channel information), acquired in a downlink transmission.
As illustrated in Figure 1, the BS, which uses a plurality
of antennas, informs the MSS of a space-time coding (STC)
mode via a STC zone IE message. The STC mode is determined
based on a number of antennas possessed by the BS. At the
same time, the BS notifies the MSS which matrix type (e.g.,
type B) the BS plans to use. The multi-input multi-output
(MIMO) downlink (DL) basic IE message is the avenue
through which the BS notifies the MSS of which matrix type
it plans to use. Furthermore, the BS notifies to the MSS
via a Channel Quality Indicator Channel (CQICH) Enhanced
Allocation IE message the mapping scheme of the weight
value to be assigned to the uplink high speed feedback

channel.
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On the other hand, the MSS determines the downlink channel
guality or acquires a weight matrix W based on the
downlink channel quality determination. The size of the
weight matrix is determined by the number of BS
transmission antennas and the number of output signals
according to the STC scheme. The following Equation 1 is

an example of the weight matrix W in connection with four

'BS transmission antennas and two STC outputs.

[Equation 1]

Wit W12

W21 W22
W =

W31 W32

Wi Wi

The MSS sends feedback of the weight matrix W and the
channel gquality information acquired through Equation 1
via the CQICH (S812). In order to improve the signal-to-
noise ratio (SNR) in the receiving end by the BS, which
uses a plurality of transmission antennas, the BS receives
a downlink determined value or a weight value. At the same
time, the BS allocates the uplink CQICH Fo the MSS in
order to receive the downlink determined value or weight
value.

Additionally, in the existing 802.16 OFDMA system, a
message of the fast feedback channel of the uplink is

allocated to an uplink slot. Here, an uplink slot
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indicates one sub-channel zone, which encompasses three
symbols, and is comprised of gix tiles. A slot of IEEE
802.16 OFDMA system refers to the smallest unit available
for data allocation and can be expressed in time domain
and sub-channel domain. Moreover, a tile comprises eight
data sub-carriers.

Table 1 provided below shows a method by which sub-
carriers of a fast feedback channel are modulated.
Moreover, Table 2 shows sub-carrier modulation method as

applied to each vector of Table 1.

[Table 1]
4 bit Vector indices to be used by
payload | fast feedback channel per tile
(tile 0, tile 1.. tile 5)
0b0000 0,0,0,0,0,0
0b0001 1,1,1,1,1,1
0b0010 2,2,2,2,2,2
0b0o011 3,3,3,3,3,3
0b0100 4,4,4,4,4,4
0b0101 5,5,5,5,5,5
0b0110 6,6,6,6,6,6
0b0111 7,7,7,7,7,7
0b1000 0,1,2,3,4,5
0b1001 1,2,3,4,5,6
0b1010 2,3,4,5,6,7
0bl1l011 3,4,5,6,7,0
0bl100 4,5,6,7,0,1
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0bl1101 5,6,7,0,1,2
0b1110 6,7,0,1,2,3
0bl111 7,0,1,2,3,4
[Table 2]
Vector Data sub-carrier modulation
Index method per each vector index
(sub-carrier 0, sub-carrier 1 ..
gub-carrier 7)
0 PO0, P1L, P2, P3, PO, P1, P2, P3
1 PO, P3, P2, P1, PO, P3, P2, P1
2 PO, PO, P1, P1, P2, P2, P3, P3
3 pO0, PO, P3, P3, P2, P2, P1, P1
4 pO, PO, PO, PO, PO, PO, PO, PO
5 PO, P2, PO, P2, PO, P2, PO, P2
6 PO, P2, PO, P2, P2, PO, P2, PO
7 PO, P2, P2, PO, P2, PO, PO, P2
As ghown in Table 1 and Table 2, the feedback information

is expressed as payload in four (4) bits, and based the

payload value, vector indices of six (6)

tiles to be used

in the fast feedback channel can be attained. Furthermore,

eight (8) sub-carriers are provided with different

modulation values based on each vector index.

The following are equations regarding each

modulation scheme (PO, P1, P2, P3) with respect to

Table 2.
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PO=—j—E--exp(j-%)
Pl=—\/%-exp(j-i47£
P2=—j7-exp(—j-37:z—)
P3=—j—_2_-exp(—j-%)

The MSS using a plurality of antennas has to receive
feedback information from the BS in order to achieve
transmission diversity. The feedback information

includes the uplink determined value (channel information

or weight value). However, there is not a defined channel

which allows for fagt feedback of the BS determined value

to the MSS.

Disclosure of Invention

Accordingly, the present invention is directed to a
[title] that substantially obviates one or more problems
due to limitations and disadvantages of the related art.
An object of the present invention is to provide a method
of transmitting information in a wireless communication
system.

Another object of the present invention is to provide a
method of receiving information in a wireless
communication system.

A further object of the present invention is to provide a
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wireless communication system for transmitting information.
Another object of the present invention is to provide a
method of establishing a fast feedback channel and
transmitting information thereto.

Another object of the present invention is to provide a
method of receiving transmitted information through an
established fast feedback channel.

Additional advantages, objects, and features of the
invention will be set forth in part in the description
which follows and in part will become apparent to those
having ordinary skill in the art upon examination of the
following or may be learned from practice of the invention.
The objectives and other advantages of the invention may
be realized and attained by the structure particularly
pointed out in the written description and claims hereof

as well as the appended drawings.

To achieve these objects and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, a method of transmitting
information in a wireless communication system which
includes a base station (BS) which receives data from a
mobile subscriber station (MSS) via an uplink channel.

Using the received data, the BS determines quality of the

uplink channel. Thereafter, the BS transmits feedback

information to the MSS. Here, the feedback information is
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based on the determined quality of the uplink channel.

In another aspect of the present invention, a method of
transmitting information in a wireless communication
system which includes a base station (BS) which allocates
a physical resource for a downlink fast feedback channel.
Here, the physical resource for the downlink fast feedback
channel is different from a physical resource for a data
channel. Furthermore, the BS establishes a wmodulation

pattern, which corresponds to feedback information, to the

. downlink fast feedback channel by the BS. In addition, the

BS transmits the modulation pattern, which corresponds to
feedback information, to a mobile subscriber station (MSS)

so that the MSS can determine which feedback.information
is transmitted from the BS.via the modulation pattern.

In another aspect of the present invention, a method of

receiving information in a wireless communication system
which includes a mobile subscriber station (MSS) which

transmits data to a base station (BS) wvia an uplink
channel. Thereafter, the MSS receives feedback information
from the MSS. Here, the feedback information is based on
quality of the uplink channel, and the quality of the
uplink channel is determined based on the transmitted data.
In another aspect of the present invention, a wethod of

receiving information in a wireless communication system

which includes a wmobile subscriber station (MSS) which
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receives and detects a modulation pattern transmitted from
a base station (BS). Here, the modulation pattern is
established to a downlink fast feedback channel, and
importantly, the modulation pattern corresponds to
feedback informationl Furthermore, the MS8S determines
which feedback information is transmitted from the BS via
the modulation pattern. After determining which feedback
information ig transmitted from the BS, the MSS transmits
uplink data which is configured by using the feedback
information.

It is to be understood that both the foregoing general

description and the following detailed description of the

_ present invention are exemplary and explanatory and are

intended to provide further explanation of the invention

as claimed.

Brief Description of Drawings

The accompanying drawings, which are included to provide a
further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiment (s) of the invention and together
with the description serve to explain the principle of the
invention. In the drawings;

FIG. 1 4illustrates an example of a mobile subscriber

station gending to a base station feedback information,
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which includes weight wvalues (or channel information),
acquired in a downlink transmission;

FIG. 2 illustrates an example of the BS sending feedback
information, which includes the result of uplink channel
quality assessment, to the MSS in the OFDM/OFDMA system
according to an embodiment of the present invention;

FIG. 3 illustrates an example of setting a determined
uplink value to a specified physical resource of a fast
feedback channel;

FIG. 4 illustrates an example of a format of an IE message
of a downlink high speed feedback channel wusing an
extended DIUC; and

FIG. 5 illustrates an example of a format of an IE message
of a downlink high speed feedback channel using an OFDMA
DIUC wvalue;

FIG 6. is an example of a format illustrating the CQICH DL
location IE message which includes the weight value and
channel information of the BS;

FIG. 7 1is an example of a structure of a wireless
communication system illustrating an operation of
transmitting/receiving information between the BS and the
MSS.

FIG. 8 illustrates an example of a basic allocation unit
of a fast feedback channel in a downlink Partial Usage of

Sub-Channels (PUSC) mode;
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FIG. 9 illustrates an example of a basic allocation unit
of a fast feedback channel in a downlink Full Usage of
Sub-Channels (FUSC) mode;

FIG. 10 illustrates an example of a composition of data
sub-carriers; and

FIG. 11 illustrates an example of a composition of data

gub-carriers.

Best Mode for Carrying Out the Invention

Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which
are illustrated in the accompanying drawings. Wherever
posgible, the same reference numbers will be wused
throughout the drawings to refer to the same or like parts.
The embédiments of the present invention can apply to an
Orthogonal Frequency Division Multiplexing/Orthogonal
Frequency Division Multiplexing Access (OFDM/OFDMA) system
and also can be applied to other standards wireless
coﬁmunication system. Examples related to the embodiments
of the present invention are provided below.

In an embodiment of the present invention, a base station
(BS) sends feedback information to a mobile subscriber
station (MSS) via a fast (or high speed) downlink feedback
channel. The feedback information includes a channel

quality information (CQI) and weight wvalue(s) received
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through uplink channel(s). In operation, the BS informs
the MSS of the fast downlink feedback channel through
which data is transmitted. Thereafter, the BS establishes
the CQI or weight value to the fast downlink feedback
channel and transmits the information to the MSS.
Preferably, the notification of the fast downlink feedback
channel to the MSS is carried out via a DIUC message or a
downlink (DL) fast feedback channel IE message. Here, the
CQI or the weight values are transmitted via the CQI
Channel (CQICH) DL location IE message.

Figure 2 illustrates an example of the BS sending feedback
information, which includes the result of uplink channel
quality assessment, to the MSS in the OFDM/OFDMA system
according to the embodiment of the present invention. In
Figure 2, as explained above, the BS assigns the STC mode
to the MSS based the number of BS transmission antennas
via the S8TC zone IE message. At the same time, the MSS
acqguires weight matrix (W=N. x M;). The weight matrix is
derived based on the number of BS transmission antennas
and the number of output signals from the 8TC scheme.
Moreover, the BS allocates the uplink high speed feedback
channel, also referred to as the CQICH, to the MSS.
Subsequently, the MSS notifies of the weight matrix (W=N
X M¢) to the BS via the allocated CQICH, and the BS, as a

result is able to attain transmission diversity gain by
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receiving from the MSS the weight value for each channel.
However, in order for the MSS, which wuses multiple
antennas, to achieve transmission diversity gain, the MSS
has to receive feedback information on uplink channel
guality wvalue (channel information or weight wvalue) from
the BS. In other words, after the steps (810-S13) are
performed and the BS receives the downlink channel quality
assessed value (channel information or weight value) from
the MSS, the BS transmits feedback information concerning
the wuplink channel quality assessed <value (channel
information or weight value) to the MSS.

Furthermore, the BS uses the DIUC or the DL fast feedback
channel IE wmessage to notify the MSS of the high speed
downlink feedback channel (S14). As illustrated in Figure
3, the BS tranmsmits the uplink channel quality assessed
value (channel information or weight value) to the MSS on
an assigned specific location (or space) of the high speed
downlink feedback channel (S15).

Figure 4 and Figure 5 illustrate examples of a format of
an IE message for the BS notifying the MSS of the high
speed downlink feedback channel. Here, Figure 4 is an
example using an extended DIUC, and Figure 5 is an example
using OFDMA DIUC value.

Furthermore, Figure 6 is an example of a format

illustrating the CQICH DL location IE message which
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includes the weight value and channel information of the
BS. Here, each CQICH location IE occupies one downlink
(Dﬁ) slot, and as illustrated in Figure 3, the DIUC = 14
or the DL fast feedback channel IE is assigned to the high
speed downlink feedback channel.

Figure 7 is an example of a structure of a wireless
communication system illustrating an operation of
transmitting/receiving information between the BS and the
MSS. More specifically, the BS receives via the receiver
21 data from the MSS wvia an uplink channel to determine
the guality of the uplink channel by the controller 20.
The BS can receive data as well as other types of data and
information through which channel status and/or quality
can be determined, for example. The BS can then use the
transmitter 22 to transmit feedback information to the MSS.
Here, the feedback information is based on the determined
gquality of the uplink channel.

In order for communication to take place, the MSS
transmits data first to the BS wvia the transmitter 14.
After the controller 20 of the BS determines the quality
of the uplink channel and transmits via the transmitter 22,
the receiver 13 of the MSS receives the feedback
information from the BS.

Another embodiment of the present invention relates to

allocating a physical channel space to provide fast
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feedback channel in a downlink direction and defining a
sub-carrier modulation method for the feedback channel so
that the BS can send feedback information, including
channel quality information and weight value(s), received
in the uplink transmission, to the MSS via a defined
feedback channel.

Figure 8 is an example illustrating a basic allocation
unit of a fast feedback channel in a downlink Partial
Usage of Sub-Channels (PUSC) mode. Figure“9 is an example
illustrating a basic allocation unit of a fast feedback
channel in a downlink Full Usage of Sub-Channels (FUSC)
mode. In IEEE 802.26 OFDMA system, the downlink £frame
fundamentally provides the PUSC and FUSC modes.

The PUSC mode provides a permutation scheme whereby only
partial sub-channels are used in transmitting data. BAs
illustrated in Figure 8, a slot of the PUSC mode signifies
a sub-channel comprised of two symbols and of ‘four
clusters. Furthermore, each cluster has 12 data sub-
carriers.

The FUSC mode provides a permutation scheme whereby full
or all sub-channels are used in transmitting data. BAs
illustrated in Figure 9, a slot of the FUSC mode signifies
a sub-channel comprising one symbol and 48 data sub-
carriers, as in the PUSC mode. Furthermore, both in the

PUSC mode and the FUSC mode, each slot possesses 48 data
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sub-carriers.

In the present embodiment, as is the case 1in the fast
feedback channel in the downlink direction, one slot is
allocated to the fast feedback channel in downlink
direction. In other words, the slot indicated in Figures 1
and 2 can be expressed as the basic allocation unit of the
physical channel space of the fast feedback channel.
Because the PUSC mode and the FUSC mode each include 48
data sub-carriers, the same modulation method can bg
applied despite the differences in shapes of the two modes.
Figure 10 and Figure 11 are example illustrating a
composition of data sub-carriers. In Figures 10 and 11, 48
data sub-carriers can be divided into six small groups.
Furthermore, each small group includes eight sub-carriers.
With this arrangement, the downlink fast feedback channel
can apply the composition of the uplink fast feedback
channel. Table 3 illustrates a sub-carrier modulation
method of a feedback channel according to the embodiment

of the present invention.

[Table 3]
4 Vector indices to be used by
bit fast feedback channel per small
payload group

(small group 0, small group l..

small group 5)

0b0000 0,0,0,0,0,0
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0b0001 1,1,1,1,1,1
0b0010 2,2,2,2,2,2
0b0011 3,3,3,3,3,3
0b0100 4,4,4,4,4,4
0b0101 5,5,5,5,5,5
0b0110 6,6,6,6,6,6
0b0111 7,7,7,7,7,7
0b1000 0,1,2,3,4,5
0b1001 1,2,3,4,5,6
0b1010 2,3,4,5,6,7
0b1011 3,4,5,6,7,0
0b1100 4,5,6,7,0,1
0b1101 5,6,7,0,1,2
0b1110 6,7,0,1,2,3
0b1111 7,0,1,2,3,4

In Table

3, the order combination(s)

of wvector indices

according to payload and the small groups

changed.

Table

4

of

below shows

data

modulation method for each vector of Table 3.

[Table 4]

(0-5)

can be

sub-carrier

Vector

Index

Data sub-carrier modulation

technique per each vector index

(sub-carrier 0,

sub~-carrier 1 ..

sub-carrier 7)
¢] PO, PL1L, P2, P3, PO, P1L, P2, P3
1 PO, P3, P2, P1, PO, P3, P2, Pl
2 PO, PO, P1, P1, P2, P2, P3, P3
3 PO, PO, P3, P3, P2, P2, P1, P1
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4 PO, PO, PO, PO, PO, PO, PO, PO
5 PO, P2, PO, P2, PO, P2, PO, P2
6 PO, P2, PO, P2, P2, PO, P2, PO
7 PO, P2, P2, PO, P2, PO, PO, P2

The fast feedback channel modulation according to the
embodiment of the present invention can use various
modulation techniques such as Binary Phase Shift Keying
(BPSK), Quadrature Phase Shift Keying (QPSK), and 16
Quadrature Amplitude Modulation (16QAM). Each modulation
techniques (PO, P1, P2, P3) of Table 4 shows an example of
the OPSK technique applied to the OFDM/OFDMA system.
Furthermore, the modulation order combination(s) according
to each vector index in Table 4 may vary.

To describe another operation of transmitting/receiving
information between the BS and the MSS in a wireless
communication system for transmitting information, the
structure of Figure 7 will be used, along with the number
labels, to explain the operation. 1In operation, a
controller 20 of the BS allocates a physical resource for
a downlink fast feedback channel and establishes a
modulation pattern to the downlink fast feedback channel
by the BS. Here, the physical resource for the downlink
fast feedback channel is different £from a physical
resource for a data channel, and also, the modulation

pattern corresponds to feedback information. Thereafter,
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the transmitter 22 of the BS transmits the modulation
pattern to the MSS.

At the MSS, a receiver 13 receives the modulation pattern
transmitted from a base station (BS). Here, the modulation
pattern was established to the downlink fast feedback
channel at the controller 20 of the BS, and the modulation
pattern corresponds to feedback information. Upon receipt,
a controller 10 of the MSS detects the modulation pattern
transmitted from the BS and determines which feedback
information is transmitted from the BS via the modulation
pattern. After determining the feedback information, a
transmitter 14 of the MSS transmits an uplink data, which
has been configured by using the feedback information, to
the BS.

It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or
scope of the inventions. Thus, it is intended that the
present invention covers the modifications and variations
of this invention provided they come within the scope of

the appended claims and their equivalents.
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[CLAIMS]
1. A method of transmitting information in a
wireless communication system, the method comprising:
receiving data from a mobile subscriber station
(MSS) wvia an uplink channel;
determining quality of the uplink channel based
on the received data by a base station (BS); and
transmitting a feedback information to the MSS,
wherein the feedback information is Dbased on the

determined quality of the uplink channel.

2. The method of claim 1, wherein the feedback
information includes channel quality information (CQI) of

an uplink channel.

3. The method of claim 1, wherein the feedback

information includes weight values.

4. The method of claim 1, wherein the feedback

information includes a combination of channel quality

information (CQI) and weight values.

5. The method of c¢laim 1, wherein the feedback
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information ig transmitted wvia a downlink fast feedback

channel.

6. The method of claim 1, wherein the feedback

information is transmitted via a data burst.

7. The method of claim 1, wherein the feedback
information is transmitted wvia a Medium Access Channel

(MAC) message.

8. A method of receiving information in a wireless
communication system, the method comprising:
transmitting data to a base station (BS) via an
uplink channel; and
receiving a feedback information from the BS,
wherein the feedback information is based on gquality of
the uplink channel, and wherein the quality of the uplink

channel ig determined based on the transmitted data.

9. The method of claim 8, wherein the feedback
information includes channel quality information (CQI) of

an uplink channel.



10

15

20

WO 2006/019263 PCT/KR2005/002703
22

10. The method of claim 8, wherein the feedback

information includes weight wvalues.

11. The method of c¢laim 8, wherein the feedback
information includes a combination of channel quality

information (CQI) and weight wvalues.

12. The method of claim 8, wherein the feedback
information is transmitted via a downlink fast feedback

channel.

13. The method of claim 8, wherein the feedback

information igs transmitted via a data burst.

14. The method of claim 8, wherein the feedback
information is transmitted via a Medium Access Channel

(MAC) message.

15. A method of transmitting and receiving
information in a wireless communication system, the method
comprising:

transmitting data to a base station (BS) by a

mobile subscriber station  (MSS) via an uplink channel;
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receiving the transmitted data from the MSS via
the uplink channel;

determining quality of the uplink channel based
on the received data by the BS;

5 transmitting a feedback information to the MSS
by the BS, wherein the feedback information is based on
the determined quality of the uplink channel; and

receiving the transmitted feedback information

from the BS.

10
16. The method of claim 15, wherein the feedback
information includes channel quality information (CQI) of
an uplink channel.
15 17. The method of claim 15, wherein the feedback

information includes weight values.

18. The method of claim 15, wherein the feedback
information includes a combination of channel quality

20 information (CQI) and weight values.

19. The method of claim 15, wherein the feedback

information is transmitted wvia a downlink fast feedback
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channel.

20. The method of claim 15, wherein the feedback

information is transmitted via a data burst.

21. The method of claim 15, wherein the feedback
information is transmitted via a Medium Access Channel

(MAC) message.

10 22. A wireless communication system for transmitting
information, the system comprising a base station (BS)
which includes:

a receiver for receiving data from a mobile
communication station (MSS) via an uplink channel;

15 a controller for determining gquality of the
uplink channel based on the received data by the BS; and

a transmitter for transmitting a feedback
information to the MSS, wherein the feedback information
igs based on the determined quality of the uplink channel.

20

23. A wireless communication system for receiving
information, the system comprising a mobile communication

station (MSS) which includes:
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a transmitter for transmitting data to a base
station (BS) wvia an uplink channel; and

a receiver for receiving a feedback information
from the BS, wherein the feedback information is based on
quality of the uplink channel, and wherein the quality of
the uplink channel is determined based on the transmitted

data.

24. A method of transmitting information in a

wireless communication system, the method comprising:

allocating a physical resource for a downlink
fast feedback channel by a base station (BS), wherein the
physical resource for the downlink fast feedback channel
is different from a physical resource for a data channel;

establishing a modulation pattern to the
downlink fast feedback channel by the BS, wherein the
modulation pattern corresponds to feedback information;
and

transmitting the modulation pattern to a mobile

gubscriber station (MSS).

25. The method of claim 24, further comprising

receiving uplink data from the MSS, wherein the uplink
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data is configured by using feedback information.

26. The method of claim 24, wherein the modulation

pattern consists of sub-carriers.

27. The method of claim 24, wherein a location of
the downlink fast feedback channel is notified to the MSS

by the BS.

28. The method of claim 24, wherein a size of the
downlink fast feedback channel is notified to the MSS by

the BS.

29. The method of claim 24, wherein the modulation

patterns have orthogonal relationships with each other.

30. The method of claim 24, wherein the feedback

information includes channel quality information (CQI).

31. The method of claim 24, wherein the feedback

information includes weight values.

32. The method of claim 24, wherein the feedback
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information includes a combination of channel quality

information (CQI) and weight values.

33. A method of receiving information in a wireless
5 communication system, the method comprising:
receiving and detecting a modulation pattern
transmitted from a Dbase station (BS), wherein the
modulation pattern is established to a downlink fast
feedback channel and wherein the modulation pattern
10 corresponds to feedback information;
determining which  feedback  information is
transmitted from the BS via the modulation pattern; and
transmitting uplink data, wherein the uplink
data is configured by using the feedback information.
15
34. The ‘method. of claim 33, wherein the feedback

information includes channel quality information (CQI).

35. The method of c¢laim 33, wherein the feedback

20 information includes weight values.

36. The method of claim 33, wherein the feedback

information includes a combination of channel quality
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information (CQI) and weight values.

37. A method of transmitting and receiving
information in a wireless communication system, the method
comprising:

allocating a physical resource for a downlink
fast feedback channel by a base station (BS), wherein the
physical resource for the downlink fast feedback channel
is different from a physical resource for a data channel;

establishing a mwodulation pattern to the
aownlink fast feedback channel by the BS, wherein the
modulation pattern corresponds to feedback information;

transmitting the modulation pattern to a mobile
subscriber station (MSS);

receiving and detecting a modulation pattern
transmitted from a base station (BS), wherein the
modulation pattern is established to a downlink fast
feedback channel and wherein the wmodulation pattern
corresponds to feedback information;

determining which feedback  information is
transmitted from the BS via the modulation pattern; and

transmitting uplink data, wherein the wuplink

data is configured by using the feedback information.
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38. The method of claim 37, wherein the modulation

pattern consists of sub-carriers.

5 39. The method of claim 37, wherein a location of
the downlink fast feedback channel is notified to the MSS

by the BS.

40. The method of claim 37, wherein a size of the
10 downlink fast feedback channel is notified to the MSS by

the BS.

41. The method of claim 37, wherein the modulation
patterns have orthogonal relationships with each other.
15
42. The method of claim 37, wherein the feedback

information includes channel quality information (CQI).

43. The method of claim 37, wherein the feedback

20 information includes weight values.

44. The method of claim 37, wherein the feedback

information includes a combination of channel quality
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information (CQI) and weight values.

45. A wireless communication system for transmitting
information, the system comprising a base station (BS)
which includes:

a controller for allocating a physical resource
for a downlink fast feedback channel by a base station
(BS) and establishing a modulation pattern to the downlink
fast feedback channel by the BS, wherein the physical
regsource for the downlink fast feedback channel is
different from a physical resource for a data channel, and
wherein the wmwodulation pattern corresponds to feedback
information; and

a transmitter for transmitting the modulation

pattern to a mobile subscriber station (MSS).

46. A wireless communication system for receiving
information, the system comprising a mobile subscriber
station (MSS) which includes:

a receiver for receiving a modulation pattern
transmitted from a base station (BS), wherein the
modulation pattern is established to a downlink fast

feedback channel and wherein the modulation pattern
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corresponds to feedback information;

a controller for detecting the wmodulation
pattern transmitted from the BS and determining which
feedback information is transmitted from the BS via the
modulation pattern; and

a transmitter for transmitting uplink data,
wherein the uplink data is configured by using the

feedback information.
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FIG. 1

MSS

STC ZONE IE(S10)

PCT/KR2005/002703

BS

STC=0b01)
STC using 2 antennas)

MIMO DL basic IE(S11)

|

STC=0b01)
Matrix indicator : 01 = matrix B)

CQI 'Enhanced allocation IE(S12)

(Nt: 010=2 actual antennas)

CQICH UL allocation IF(S13)

W=Nt x Mt




WO 2006/019263

2/10

FIG. 2
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FIG. 4
Syntax Size Notes

DL fast feedback channel IE()S
Extended DIUE 4bits
Length variable
OFDMA symbol offset 8bits
Subchannel offset 6bits
Boosting 3bits
No. OFDMA Symbols Thits
No.subchannels 6bits

Repetition coding Indication |<bits
0b00=No repetition coding

0b01=Repetition coding of 2 used
0b10=Repetition coding of 4 used
Obll=Repetition coding of 6 used

CID 16bits
i
FIG. 5
DIUC Usage)
O~12 Different burst profile
13 Gap/PARP reduction
14 DL fast feedback channel
15 Extended DIUC
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