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CROSS-REFERENCE TO RELATED APPLICATIONS

[OWN] This application claims the benefit of the Korean

Patent Application No.10—2008—0068634, filed on July 15,

2008, which is hereby incorporated by reference as if fully

set forth herein.

[0002] This application. also claims the benefit of U.S.

Provisional Application Serial Nos.60/972,244, filed on

September 13, 2007, 60/987,427, filed on November 13, 2007 and

60/988,433, filed on November 16, 2007, the contents of which

are hereby incorporated by reference herein in their entirety.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to mobile communication

technology, and more particularly, to technology of

transmitting’ uplink. signals including ACK/NACK signals,

control signals other than the ACK/NACK signals, and data

signals.

Discussion of the Related Art

 A user equipment (UE) of a Umbile communication system

transmits ‘various signals through an uplink. Uplink signals

transmitted by the user equipment can be segmented into data

2
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signals and control signals. Also, examples of the control

signals transmitted to the uplink include uplink ACK/NACK

signals for HARQ communication, channel quality indicator

(CQI) information, and precoding matrix index (PMI).

3GPP LTE system uses a single carrier frequency division

multiplexing access (SC—FDMA) scheme for uplink signal

transmission. Also, the 3GP? LTE system prescribes that data

signals and control signals among the uplink signals are first

multiplexed and ACK/NACK signals are transmitted to the

multiplexed signals by puncturing the data or control signals

when uplink ACK/NACK signal transmission is required for

downlink data. Hereinafter, in order that the ACK/NACK signals

are divided from control signals other than the ACK/NACK

signals, the control signals will mean those except for the

ACK/NACK signals.

Meanwhile, Athens conference (#50) for 3GPP LTE has

decided that data information is rate Hatched together with

control information when the control information is

multiplexed with the data information, wherein the control

information is transmitted near a reference signal. This is to

improve channel estimation performance by’ approximating zall

the control signals to the reference signal as the control

signals generally’ require higher reliability' than the data

signals.

However, the control signals transmitted to the uplink
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include various signals as described above, and the ACK/NACK

signals require higher reliability than the other control

signals. In this case, when uplink ACK/NACK signal

transmission. is required while all the control signals are

transmitted by approximating to the reference signal, problems

occur in that the ACK/NACK signals can neither be transmitted

by puncturing the control signals arranged near the reference

signal nor be transmitted near the reference signal.

In this respect, a technology of transmitting uplink

signals by’ efficiently' arranging‘ ACK/NACK signals and. other

control signals in a resource region considering priority

among them is required.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a

method. for transmitting’ uplink signals, which. 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. for transmitting' uplink signals by efficiently

arranging ACK/NACK signals and other control signals in a

resource region considering priority among them.

Another object of the present invention is to provide

transmitting uplink signals using the aforementioned. signal
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arrangement.

To achieve these objects and other advantages and in

accordance with the purpose of the invention, as embodied and

broadly described herein, the present invention. provides a

method for transmitting uplink signals, which include ACK/NACK

signals, control signals other than the ACK/NACK signals, and

data signals. The method comprises serially wmltiplexing the

control signals and the data signals; sequentially mapping the

multiplexed signals within a specific resource region in

accordance with a time»first mapping method, the specific

resource region including a plurality of symbols and a

plurality of virtual subcarriers; and arranging the ACK/NACK

signals at both symbols near to symbols through which a

reference signal is transmitted.

At this time, the ACK/NACK signals are overwritten on a

part of the multiplexed signals. And, the part of the

multiplexed signals, on which the ACK/NACK signals are

overwritten, includes one or more of the control signals and

the data signals.

Also, the method further comprises performing a discrete

fourier transform (DPT) for the signals mapped on the specific

 
resource region in a unit of each symbols of the plurality of

symbols in accordance with. each. index of the plurality of

virtual subcarriers; performing an inverse fast fourier

transform (IFFT) for the DFT symbol unit signals and attaching
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a cyclic prefix (CP) the signals; and transmitting the symbol

 
unit signals attached with the CP as single carrier frequency

division multiplexing access (SC—FDMA) symbols.

Also, the method further comprises transmitting the

signals mapped on the specific resource region through a

physical uplink sharing channel (PUSCH).

In another aspect of the present invention, the present

invention provides a method for transmitting uplink signals,

which include ACK/NACK signals, control signals other than the

ACK/NACK signals, and data signals. The method comprises

performing channel coding for each of the data signals, the

control signals, and the ACK/NACK signals; serially

multiplexing the channel coded data and control signals;

sequentially* mapping the multiplexed signals in accordance

with a time—first mapping method within a specific resource

region. in accordance with, a time—first mapping' method, the

specific resource region including a plurality of symbols and
 

a plurality of virtual subcarriers; and arranging the ACK/NACK

signals at both symbols near to the symbols through which a

reference signal is transmitted.

At this time, the step of performing channel coding for

the data signals includes attaching' a CRC for a transport

block (TB) to a transport block for transmission of the data

signals; segmenting the transport block attached with the CRC

for the transport block in a code block unit and attaching a
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CRC for a code block to the segmented code block; performing

channel coding for the data attached with the CRC for a code

block; and performing rate matching and code block

concatenation for the channel coded data.

According to the aforementioned embodiments of the

present invention, it is possible to transmit uplink signals

by efficiently arranging ACK/NACK signals and other control

signals in a resource region in accordance with priority among

them.

In addition, the ACK/NACK signals having high priority

can be set in such a manner that they acquire more channel

 estimation effect.

BRIEF DESCRIPTION OF THE 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 specification, illustrate

embodiments of the invention and together with the description
 

serve to explain the principles of the invention.

In the drawings:

FIG. I is a block diagram illustrating a transmitter to

describe a method for transmitting signals in accordance with

a single carrier frequency division multiplexing access (SC-

7
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FDMA) scheme;

 
FIG. 2 is a diagram illustrating a procedure of

multiplexing data information, control information and

ACK/NACK signals for uplink signal transmission;

FIG. 3 is a diagram illustrating an example of mapping

information sequences according to one embodiment of the

present invention in accordance with a time~first mapping

method

FIG. 4 and FIG. 5 are diagrams illustrating a method for

transmitting information; which is mapped in accordan-e with

the time—first mapping method. as illustrated. in. FIG. 3, in

accordance with the SC-FDMA scheme;

FIG. 6 is a diagram illustrating a method for

transmitting uplink signals in accordance with one embodiment

of the present invention;

FIG. 7 and FIG. 8 are diagrams illustrating a method for

processing a number of ACK/NACK information data to be

transmitted in accordance with one embodiment of the present

invention; and

FIG. 9 is a diagram illustrating that ACK/NACK signals

are inserted by puncturing the control signals as well as the

data signals in accordance with another embodiment of the

present invention.
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DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, the preferred embodiments of the present

invention will be described with reference to the accompanying

drawings. It is to be understood that the detailed description,

which will be disclosed along with the accompanying drawings,

is intended to describe the exemplary embodiments of the

present invention, and is not intended to describe a unique

embodiment with which the present invention can be carried out.

Hereinafter, the following detailed description includes

detailed matters to provide full understanding of the present

invention. However, it will be apparent to those skilled in

the art that the present invention can be carried out without

the detailed matters.

Meanwhile, in some cases, to prevent the concept of the

present invention from being ambiguous, structures and

apparatuses of the known art will be omitted, or will be shown

in the form of a block diagram based on main functions of each

structure and apparatus. Also, wherever possible, the same

reference numbers will be used throughout the drawings and the

specification to refer to the same or like parts.

As described above, the embodiment of the present

invention. is intended. to provide a method. for transmitting

uplink signals by efficiently arranging ACK/NACK signals and
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other control signals in a resource region considering

priority' among them. To this end, a detailed method for

transmitting uplink signals in a 3GPP LTE system will be

described.

FIG. 1 is a block diagram illustrating a transmitter to

describe a method for transmitting signals in accordance with

a single carrier frequency division multiplexing access (SC—

FDMA) scheme.

As described above, a 3GP? LTE system transmits uplink

signals in accordance with a single carrier frequency division

multiplexing‘ access (SC-FDMA) scheme. In. detail, direct—to—

parallel conversion is performed for information sequences to

be transmitted, to perform a discrete fourier transform (DFT)

(101). The DFT is performed for the signals converted to the

parallel sequences (102), and then inverse fast fourier

transform (IFFT) can be performed to obtain a single carrier

feature (103). At this time, a length of information inserted

to an IFFT module 103 may not be equal to a size of the IFFT

module 103. However, it is required that the DFT result

performed by the DFT module 102 should be mapped with
 

continuous IFFT input indexes.

Values undergone IFFT are again converted to serial

signals by a parallel—to—serial conversion module 104.

Afterwards, the signals are changed to a format of OFDM

symbols by a cyclic prefix (CP) (105) and then transmitted to

10
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a real time space.

The aforementioned SC-FDMA scheme has advantages in that

it has low peak power—to—average power ratio (PAPR) and/or

cubic metric (CM) while maintaining a single carrier feature.

However, in order to satisfy low PAPR/CM condition while

maintaining a single carrier feature, it is required that

information. undergone DFT‘ precoding should be input to the

IFFT module 103 in an OFDM format by mapping with continuous

indexes. In other words, it is required that DPT precoded

information. should. be inserted. to continuous subcarriers of

OFDM. Accordingly, it is preferable that information data (for

example, control information and data information) having

different features are multiplexed together when they are

transmitted to an uplink so that they undergo DFT precoding

together and then are transmitted in an OFDM format.

Hereinafter, a procedure of multiplexing data

information and control information will be described.

FIG. 2 is a diagram illustrating a procedure of

multiplexing data information, control information and

ACK/NACK signals for uplink signal transmission.

Data information multiplexed with control information is

segmented into several code blocks (CE) in accordance with a

size of a transport block (TB) to be transmitted to the uplink

after CRC for TB is attached. to the TE (8201 and $202).

Afterwards, the CRC for CB is attached to several CBs (8203),

ll
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and channel coding is performed for the result value obtained

by attaching the CRC for CB to several CBs (S204). Also, after

the channel coded data undergo rate matching (8205),

concatenation among CBs is performed (8206). The CBs are then

multiplexed, with. control information, (8230). Meanwhile, the

aforementioned steps may be subject to channel coding chain

for a data transport block.

Channel coding can be performed for the control

information separately from the data information (8211). The

channel coded, control information, can later be multiplexed

with the data information by a data and control channel rate

mapping multiplexer (8230).

Channel coding can be performed for the ACK/NACK signals

separately from the data and control signals (8221). Some of

the uplink signals in which the data and control signals are

multiplexed (S230) may be transmitted to the uplink through

puncturing (S240).

As described above, the control information that can be

transmitted‘ together‘ with. the data information. is segmented

into two types, i.e., uplink (UL) ACK/NACK signals for

downlink data and other control information. The uplink

ACK/NACK signals for downlink data are transmitted only when

downlink data exist. A user equipment may not know whether to

receive downlink data even though it should transmit the UL

ACK/NACK signals. Accordingly, the user equipment segments the

12
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two types of control information from each other and transmits

them to the uplink together with the data information.

Hereinafter, in order to segment the ACK/NACK signals from the

control signals transmitted separately from the ACK/NACK

signals, “control signals” will mean. those other than the

ACK/NACK signals. In. more detailed embodiment, the control

signals may mean those other than a rank indicator as well as

the ACK/NACK signals. In other words, in a specific embodiment,

the control signals may include CQI and PMI. However, since

the following description relates to efficient arrangement

among the control signals, the data signals and the ACK/NACK

signals, if the control signals are those other than the

ACK/NACK signals, their detailed type will not be suggested.

when the data information is transmitted to the uplink,

the data information. can be transmitted together with the

control information. Also, ACK/NACK information can be

transmitted together with the data information and the control

information. Moreover, only the data information and the

ACK/NACK information can be transmitted to the uplink.

Transmission information sequences obtained to transmit

the data information multiplexed with the control information

or the ACK/NACK information can be transmitted in accordance

with the SC—FDMA scheme. At this time, the transmission

information sequences can be mapped in a resource region in

accordance with a time—first mapping method.

13
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For example, it is supposed that the information

sequences are transmitted using one resource block, i.e.,

twelve (12) OFDM subcarriers and. information. is transmitted

through one sub~frame. Also, it is supposed that one sub'frame

 
includes fourteen (14) SC—FDMA symbols and two of the fourteen

SC—FDMS symbols are used as references signals that are pilot

signals. At this time, the number of modulation symbols of the

information. that can be transmitted, to the uplink becomes

12*122144.

144 information sequence symbols can be transmitted

through 12 virtual subcarriers and 12 SC~FDMA symbols. This

can be represented by a matrix structure of 12*12 called a

time—frequency mapper. The information sequences to be

transmitted to the uplink are mapped one by one based on the

SC-FDMA symbols. This is called time~first mapping because the

SC—FDMA symbols are segmented temporally.

FIG. 3 is a diagram illustrating an example of mapping

information sequences according to one embodiment of the

present invention in accordance with a time—first mapping

method, and, FIG. 4 and. FIG. 5 are diagrams illustrating a

method for transmitting information, which is mapped in

accordance with the time—first mapping method as illustrated

in FIG. 3, in accordance with the SC—FDMA scheme.

The information sequences to be transmitted to the

uplink can be arranged temporally in the time~frequency mapper

l4
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as illustrated in FIG. 3. In other words, 12 information data 

are mapped temporally 511 a first virtual subcarrier region,

and then subsequent 12 information data are mapped temporally

in a second virtual subcarrier region.

After time-frequency mapping is performed as above, the

sequences arranged on a frequency axis as illustrated in FIG.

4 and FIG. 5 undergo DFT and then are inserted to a desired

frequency band. Afterwards, IFFT and CP insertion are

performed for each frequency region information, which can be

transmitted as SC~FDMA symbols. FIG. 4 and FIG. 5 illustrate a

procedure of generating and transmitting the SC—FDMA symbols.

FIG. 4 illustrates a case where a normal CP is used, and FIG.

5 illustrates a case where an extended CP is used.

When. data are transmitted. to the uplink, the control

information can also be transmitted thereto. At this time, the

control information and the data information are multiplexed

through rate matching. However, the ACK/NACK information can

be transmitted in such a manner that it is overwritten in bit

streams of the data information or symbols where data

information and control information are nmltiplexed. In this

case, “overwritten" means that specific information mapped in

the resource region is skipped and the corresponding region is

mapped. Also, “overwritten” means that the length of the

entire information is maintained equally even after specific

information. is inserted” This overwriting’ procedure may be

1.5
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represented by puncturing.

Generally, the control information requires higher

reliability than the data information. To this end, the

control information should be multiplexed or inserted near the

 
reference signal. in this case, it is possible to obtain the

effect of channel estimation. performance, thereby expecting

improvement of performance.

However, since the ACK/NACK information. also requires

high reliability in a receiver, if the general control

information. is arranged. “ear‘ the reference signal, priority

between the control information and the ACK/NACK signals

should be considered.

Accordingly, methods for multiplexing data information

bit streams, control information. bit streams, and ACK/NACK

information sequences at different priorities will be

described as various embodiments of the present invention.

According' to one embodiment of the present invention,

the control information is multiplexed serially with the data

 
information, and is mapped with a multiplexing region in

accordance with the aforementioned time—first mapping method.

In this case, “multiplexed serially” means that the data

information is mapped. with a sequence corresponding to the

multiplexed result directly after the control information is

mapped with the sequence, or vice versa. Also, according to

one embodiment of the present invention, the ACK/NACK signals

16
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are arranged to be transmitted through both symbols near a

symbol through which the reference signal is transmitted.

FIG. 6 is a diagram illustrating a method for

transmitting uplink signals in accordance with one embodiment

of the present invention.

According to this embodiment, when the control

information and the data information are multiplexed, they are

serially' connected with each. other‘ so that they' are mapped

with SC-FDMS symbols in accordance with the time—first mapping

method and then are transmitted to the uplink. If the ACK/NACK

information should also be transmitted, among the serially

multiplexed. data, modulation. symbols located near the

reference signal are punctured so that the ACK/NACK signals

 are inserted thereto. In FIG. 6, a reference numeral 601

illustrates that the data and control signals are multiplexed

serially if the ACK/NACK signals are not transmitted. A

reference numeral 602 illustrates that the tACK/NACK signals

are arranged by puncturing the multiplexed data if the

ACK/NACK signals should be transmitted to the uplink. Also, a

reference numeral 603 illustrates that information sequences

such as the reference numeral 602 are mapped. in. the time—

frequency' region. in accordance with the time—first mapping

method. In the reference numeral 603 of FIG. 6, it is supposed

that the reference signal is transmitted through a part

between symbol indexes #3 and #4 and a part between symbol

l7
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indexes #9 and #10.

As can be aware of it from the mapping type illustrated

in the reference numeral 603 of FIG. 6, after‘ the control

signals are serially connected with data and then multiplexed,

they' are mapped. in, the time~frequency region in accordance

with the time—first mapping method. Also, the ACK/NACK signals

can be set in such a manner that they are overwritten in the

data signals multiplexed with two symbols (symbols #3, 4, 9

and 10 in FIG. 6) at both sides of the SC—FDMA symbols to

. the reference signal is transmitted.J -

uj :G. 7 and FIG. 8 are diagrams illustrating a method for 

processing a number of ACK/NACK information data to be

transmitted in accordance with one embodiment of the present

invention.

In detail, when the number of ACK/NACK information data

to be transmitted is more than the number of subcarriers (of a

virtual frequency region) to which data are transmitted before

and after the reference signal, the ACK/NACK information can

be transmitted through additional SC—FDMA symbols in addition

to both symbols nearest to the reference signal. In FIG. 7 and

FIG. 8, the ACK/NACK information is transmitted through

additional symbols in the order of the symbols near reference

symbols in addition to both symbols near the reference symbols.

At this time, the SC—FDMA symbols existing based on the

reference signal may not be arranged symmetrically depending

18
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on. a structure of the SC—FDMA sub—frame of the uplink as

illustrated in FIG. 8. Accordingly, considering this, the

ACK/NACK information should be inserted by puncturing.

When the control information is arranged on the times

axis in accordance with the aforementioned embodiment of the

 
present invention, the control information and the data

information are arranged in due order so that they are mapped

in the resource region. Also, if the ACK/NACK information is

arranged near the reference signal, the ACK/NACK information

can be overwritten in the control information as well as the

data information.

FIG. 9 is a diagram illustrating that the ACK/NACK

signals are inserted by puncturing the control signals as well

as the data signals in accordance with another embodiment of

the present invention.

According to this embodiment, since the ACK/NACK

information is substantially control information, priority is

given to control information. channels, so that the control

information channel having‘ the highest priority’ is arranged

near the reference signal for protection of channel estimation

while the control information channels having relatively low
 

priority‘ are sequentially' mapped. on. the time axis and. then

transmitted. Particularly, in this embodiment, it is supposed

that the ACK/NACK information has higher priority' than the

control information. At this time, the control information and

19
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 the data information. are sequentially' arranged. on. the time

axis in accordance with the time—first mapping method and then

 
multiplexed. The ACK/NACK information punctures the

data/control information located near the reference signal.

In detail, a reference numeral 901 of FIG. 9 illustrates

that the data and control signals are multiplexed if the

ACK/NACK signals need not to be transmitted. A reference

numeral 902 of FIG. 9 illustrates that data, control signals

and ACK/NACK signals are nmltiplexed if the ACK/NACK signals

(1should be transmitted. Also, a reference numeral 903 of Flw. 9

illustrates that the multiplexed uplink signals are mapped in

the time~frequency region as illustrated in the reference

numeral 902.

As illustrated in the reference numeral 903 of FIG. 9,

it is noted from this embodiment that the ACK/NACK signals can

puncture the control signals as well as the data matched near

the reference signal. In. this way, if resource mapping is

performed by‘ giving priority to the control signals, good

channel estimation effect can. be obtained as the ACK/NACK

information is located near the reference signal. On the other

hand, since a small number of control signals are punctured by

the ACK/NACK signals, it may not affect performance. In one

embodiment shown in FIG. 9, the ACK/NACK signals may puncture

the control signals/data. equally‘ distributed. in the 'virtual

frequency axis. That is, if the number of virtual subcarriers

20
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available for the above puncturing by the ACK/NACK signals is

“N” and the number of ACK/NACK to be transmitted per SC—FDMA

symbol is “m”, the ACK/NACK signals may puncture the control

signals/data equally distributed having the interval of “N/m”

or equivalent.

Also, since the control information and the data

information are multiplexed simply, a nmltiplexing block can

be formed simply.

Hereinafter, a whole procedure of transmitting uplink

 
signals in accordance with the aforementioned embodiments of

the present invention will be described. For convenience of

description, this procedure will be described with reference

to FIG. 2.

In order to transmit the uplink signals in accordance

with. each. of the embodiments of the present invention, the

transmitter performs channel coding for each of data signals,

control signals, and ACK/NACK signals. Channel coding for each

of the uplink signals can be performed independently as

illustrated in FIG. 2.

At this time, as illustrated in FIG. 2, the procedure of

performing' channel coding~ for the data signals can include

steps of segmenting a TB attached with CRC for TB in a unit of

CB (8202), attaching a CRC for CB to the segmented CBS (8203),

performing channel coding for the data attached with the CRC

for CE (8204), performing rate matching for the channel coded
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data (8206), and performing CB concatenation (8207).

 
The one embodiment of the present invention, suggests

that the channel coded data and control signals are

multiplexed serially. Serial multiplexing means that the

control signals are mappedt with. sequential indexes directly

after the data signals are mapped with them, or vice versa.

Meanwhile, the multiplexed signals can sequentially be mapped

within a specific resource region in accordance with the time—

first mapping' method, wherein, the specific resource region

includes a plurality of symbols (for example, 12 SC—FDMA

symbols) and a plurality of virtual subcarriers.

In addition, in this embodiment of the present invention,

the ACK/NACK signals are preferably arranged near the symbols

to which the reference signal is transmitted, among the

plurality of symbols.

It will be apparent to those skilled in the art that the

present invention can be embodied, in, other specific forms

without departing from the spirit and essential

characteristics of the invention. Thus, the above embodiments

are to be considered in all respects as illustrative and not

restrictive. The scope of the invention should be determined

by reasonable interpretation of the appended claims and all

change which comes within the equivalent scope of the

invention are included in the scope of the invention.

The embodiments of the present invention can be applied
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to various systems, which. require data signal transmission,

control signal transmission, and ACK/NACK signal transmission

through the uplink, in addition to the 3GPP LTE system.
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WHAT IS CLAIMED IS:

1. A method for transmitting uplink signals, which

include ACK/NACK signals, control signals other than the

ACK/NACK signals, and data signals, the method comprising:

serially wmltiplexing the control signals and the data

signals;

sequentially' mapping' the multiplexed signals within, a

specific resource region in accordance with a time—first

mapping method, the specific resource region including a

plurality of symbols and a plurality of virtual subcarriers;

and

arranging the ACK/NACK signals at both symbols near to

the symbols through which a reference signal is transmitted.

2. The method of claim 1, wherein the ACK/NACK signals

are overwritten on a part of the multiplexed signals.

3. The method of claim 2, wherein the part of the

multiplexed signals, on which the ACK/NACK signals are

overwritten, includes one or more of the control signals and

the data signals.

4. The method of claim 1, further comprising:

 
performing a discrete fourier transform (DPT) for the

signals mapped on the specific resource region in a unit of
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each. symbol of the plurality‘ of symbols in accordance with
 

each index of the plurality of virtual subcarriers;

performing an inverse fast fourier transform (IFFT) for

the DFT symbol unit signals and attaching a cyclic prefix (CP)

thereto; and

transmitting the symbol unit signals attached with the

CP as single carrier‘ frequency‘ division. multiplexing’ access

(SC—PUMA) symbols.

5. The method, of any' one of claims 1 to 4, further

comprising transmitting the signals mapped on the specific

resource region through a physical uplink sharing channel

(PUSCH).

6. The method of claim 2 or 3, wherein the part of the

multiplexed signals, on which the ACK/NACK signals are

overwritten, are equally distributed within the plurality of

virtual subcarriers.

7. A method for transmitting uplink signals, which

include ACK/NACK signals, control signals other than the

ACK/NACK signals, and data signals, the method comprising:

performing channel coding for each of the data signals,

the control signals, and the ACK/NACK signals;

serially‘ multiplexing the channel coded data and the
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control signals;

sequentially‘ mapping' the multiplexed signals within a

specific resource region in accordance with a time—first

mapping method, the specific resource region including a

plurality of symbols and a plurality of virtual subcarriers;

and

arranging the ACK/NACK signals at both symbols near to

the symbols through which a reference signal is transmitted.

8. The method of claim 7, wherein said performing

channel coding for the data signals includes:

attaching a CRC for a transport block (TB) to a

transport block for transmission of the data signals;

segmenting the transport block attached with the CRC for

the transport block in a code block unit and attaching a CRC

for a code block to the segmented code block;

performing channel coding for the data attached with the

CRC for the code block; and

performing rate matching‘ and code block concatenation

for the channel coded data.
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ABSTRACT OF THE DISCLOSURE

A method for transmitting uplink signals, which include

ACK/NACK signals, control signals other than the ACK/NACK

signals, and data signals, is disclosed. The method comprises

serially multiplexing the control signals and the data

signals; sequentially mapping the multiplexed signals within a

specific resource region in accordance with a time~first

mapping method, the specific resource region including a

plurality of symbols and a plurality of virtual subcarriers;

and arranging the ACK/NACK signals at both symbols near

symbols to which a reference signal of the plurality of

symbols is transmitted. Thus, the uplink signals can be

transmitted to improve receiving reliability of signals having

high priority.
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Applicant(s)
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Bong Hoe Kim, Residence Not Provided;
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Early Publication Request: No
Title

METHOD FOR TRANSMITTING UPLINK SIGNALS

Preliminary Class

370

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a US. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent

protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a US. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant‘s license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it

can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the US. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self—help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the US. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
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the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121—128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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PATENT DOCKET NO. 2101-3573
CUSTOMER NO. 035884

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Art Unit: -
Dae Won Lee et al.

Serial No: 12/209,136 Examiner: -
Filed: September 11, 2008
For: METHOD FOR TRANSMITTING UPLINK SIGNALS Confirmation No. 3897 

TRANSMITTAL OF MISSING PARTS

Mail Stop Missing Parts
Commissioner for Patents
P. O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the “Notice to File Missing Parts of Nonprovisional Application” dated September 25, 2008

for the above-identified application, enclosed are:

1. A signed Declaration and Power of Attorney. And

2. Replacement drawings (? ‘01» roS 3‘)

We confirm that the English translations of the prior-filed provisional applications Nos. 60/972,244,

60/988,433 and 60/981427 and statements that the translations are accurate have been filed in the prior-filed

provisional applications.

IX To the extent necessary, a petition for an extension of time under 37 C.F.R. 1.136 is hereby made.

Please charge any additional fees due or credit any overpayment in connection with the filing of this

concurrent and future replies, including extension of time fees, to Deposit Account 502290.

Respectfully submitted,
Q\. Ie',‘ ., m:

N. E'\..k\I-\='\:zm   
 

LEE, HONG.

Date: December 26, 2008 By: /Harry S. Lee/
Harry S. Lee

Customer No. 035884 Registration No. 56,814
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PATENT (USA)

ATTORNEY’S DOCKET NO. 2101—3573

DECLARATION

and POWER OF ATTORNEY

Xi ORIGlNAL
El CONTINUATION-IN-PART
[j DlVlSlONAL

As a below named inventor} I declare that the information given herein is true. that I believe that I am the original, first and
sole inventor (if only one name is listed as 1 below) or an original. first and joint inventor (if plural names are listed below)
of the subject matter which is claimed and for which a patent is sought on the invention entitled:

METHOD FOR TRANSMITTING UPLINK SIGNALS

the specification of which is attached hereto unless the foilowing box is checked:

 X] was filed on September 11, 2008 as United States Application Number 12/209 136 .

My residence, post office address and citizenship are as stated below next to my name. l acknowledge my duty to
disclose information, which is material to the patentability of this application in accordance with Title 37, Code of Federal
Regulations § 156(a). I hereby state that I have reviewed and understand the contents of the above identified
specification. including the claims. as amended by any amendment referred to above. I hereby claim foreign priority
benefits under Title 35, United States Code, § 119 OR 365(b) of any foreign application(s) for patent or inventor‘s
certificate, or 365(a) of any PCT international application which designated at least one country other than the United
States of America. listed below and have also identified below any foreign application for patent or inventor’s certificate, or
any PCT international application having a filing date before that of the application on which priority is claimed:

PRIOR FOREIGN APPLICATION(S)
  

  
DATE OF FILING PRIORITY CLAIMED UNDER!

COUNTRY APPLICATION NUMBER Month Day Year 35 USC, 119

Korea 10—2008—0068634 July 15, 2008 YES
 

I hereby claim the benefit under Title 35, United States Code, §119 of any United States application(s) listed below and,
insofar as the subject matter of each of the claims oi this application is not disclosed in the prior United States application
in the manner provided by the first paragraph of Title 35 United States Code § 112, I acknowledge the duty to disclose
material information as defined in Title 37, Code of Federal Regulations, § 156(a) which occurred between the filing date
of the prior application and the national or PCT international filing date of this appiication.

.!'_

 

60/972244 September 13, 2007 Provisional

60/987,427 November 13, 2007 Provisional

60/988,433 November 16, 2007 Provisional ‘
(Application Serial No.) (Filing Date) (Status)

POWER OF ATTORNEY: As a named inventor. I hereby appoint the following attorneyls) and/or Agent(s) to prosecute
this application and transact all business in the Patent and Trademark Office connected therewith:

THE ATTORNEYS ASSOCIATED WITH CUSTOMER NO. 035884

1/3
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SEND Jonathan Yr Kang, Esq.
CORRESPONDENCE LEE, HONG, DEGERMAN, KANG & TELEPHONE NO: (213) 6232221
TO: WAIMEY

At the address associated WIN FAX NO: (213) 623-2211/8601
Customer No. 35884

 
   

        
              

          

         

      

, Name of Inventor Residence: CITY STATE or COUNTR

I Dae Won LEE Gyeonggi—do Republic of Korea

I 1 Mailing Address CITIZENSHIP

LG Institute, Hogye IUD-dong, Dongan—gu, Anyang-si Republic of Korea

Gyeonggi-do, 431—749, Korea

Name of Inventor Residence: CITY , STATE or COUNTRY

Bong Hoe KIM GyeonggE-do Republic of Korea ‘

2 Maiin Address , CITIZENSHIP
LG Institute, Hogye HID-dong, Dongan-gu, Anyangvsi Republic of Korea ‘

, , Gyeonggi—do, 431-749, Korea

Name of Inventor , , Weidence: CITY 7 ,, AflTorOUNTRY j
Young Woo YUN GyeonggI-do Republic of Korea I‘

, CITIZENSHIP3 Mailing Address

Republic of Korea ;LG Institute, Hogyed(il)edong, onn,yg- 7
onggi-dox 431-9,

Name of Inventor Residence: CITY        

    

        

  

STATE or COUNTRY

Ki Jun KIM Gyeonggivdo Republic of Korea

4 Mailing Address CITIZENSHIP ‘
W 4 ‘“ TT‘W , 5 E

LG Inerture, Hogye Inn-dong, uongan-gu, Anyang-SI Republic of Korea ; I;

GyeonggI-do‘ 431—749, Korea , , 7 i

Name of inventor , , 7 , , Resideenc: CITY , STATE or COUNTRY F3
Dong Wook ROI-I Gyeonggi-do Republic of Korea

5 Mailing Address 7 77 7 7 77 7 77 CITIZENSHIP ‘
LG Institute, Hogye IUD—dong. Dongan-gu, Anyang-s' Republic of Korea ‘

,, Onggl'drrKorea , , , 7 7 I

Name of Inventor , , , ,, , sidence: CITY STATE or COUNTRY

Hak Seong KIM Gyeonggido Republic of Korea

 
 
     

Mailing Address CITIZENSHIP ?
         

LG Institute, Hogye IUD-dong, Dongangu, Anyang-si Republic of Korea

Gyeonggoi—d, 431-749, Korea

  
2/3
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Residence: cw STATEorcoumRv

Hyun Wook PARK Gyeongghdo Republic of Korea

7 Mailing Address ClTlZENSHlP

LG institute. Hogye 1(il)—dong, Dongen—gu, Anyangsi Republic of Kerea

Gyeoggi—do. 431-749. Korea )

 
 

 

 

i further declare that alt statements made herein of my own knewiedge are We and that all statements made on
information and belief arebelieved to be true; and further that these statements were made with the know‘iedge that willful
false statements and the like so made are punishable by'fine or impriSonment. or both. under Section 1001 of Title 18 of
the United States Code, and that such wililui false statements may jeopardize the validity of the application or any patent
issuing thereon.

SlGNATURE or: INVENTOR 1 a Z, SEGNATURE or: lNVENTOR 2 W l
DATE DATE ,

Jooé’. II. A! "Ii/00!?- (i- '2’]
SIGNATURE OF lNVENTOR 3 SlGNATURE OF lNVENTOR 4

fivliwlibrA i

1“}. ”EL. IDATE zwf‘ //\>,/

 

 
 

 

   
DATE

   

 

 
 

 
  

   
 

SlGNA‘i’URE 0F INVENTOR 5 SlGNATURE OF lNVENTOR e .77 \ l
i 443 .7’' DATE

SlGNATURE OF INVENTOR 7 SlGNATURE OF INVENTOR 8
4 _______ _

DATE DATE J

L?
lg
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 Name of Inventor

Hyun Week PARK

Mailing Address

 
  
 

LG Institute, Hogye(il)~dong Dongan-giAnyang'i .

, Gyeonggi-do, 431-749, Korea ,

_ Residence: CITY 7 STATE or_COUNTRYi
Gyeonggi-do Republic of Korea

A , V ClTlZENSHw
Republic of Korea

l further declare that all statements made herein of my own knowledge are true and that all statements made on
information and belief are believed to be true; and further that these statements were made with the knewledge that willful
false statements and the like so made are punishable by fine or imprisonment, or both, under Section tom of Title 18 of
the United States Code, and that such willful false statements may jeopardize the validity of the application or any patentissuing thereon.

 
SlGNATURE OF INVENTOR1
 
DATE WDATE

SIGNATURE OF lNVENTOR 2

 
SIGNATURE OF lNVENTOR 3 SlGNATURE OF lNVENTOR 4

L- -_ DATE DATE

  
SlGNATURE OF lNVENTOR 5
 

l’” M,

DATE NOV 10) me
DATE

SIGNATURE OF INVENTOR 6
 

 
SlGNATURE OF lNVENTOR 7 SlGNATURE OF ENVENTOR 8

 
 

 
‘DATE DATE
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Resxdence CITY STATE or COUNTRY
t

Hyun Wook PARK Gyeonggi-do Republic of Korea 3

Mailing Address ClTlZENSH-P
LG institute, Hogye tan-dong, Dongan-gu, Anyang-ei Republic of Korea

Gyeonggi-do, 431-749‘ Korea , , ,

l further deciare that all statements made herein ofmy own knowledge are true and that all statements made on
information and belief are believed to be true; and further that these statements were made with the knowledge thatwlllfui
false statements and the like so made are punishable byline or lmprtisonment or both under Section 1001 of Tltle 18 of
the United States Code and that such wtl ful false statements mayleopardlze the validity of the application or any patent
ssulng thereon.

 

 

Name of inventor  

  

  

  

 

  

  

    

  

 

   
5 SlGNATURE OF lNVENTOR 1 SlGNATURE OF lNVENTOR 2

DATE DATE

SIGNATURE OF lNVENTOR 3 Jr SIGNATURE OF lNVENTOR 4 MWAAAAAAAAAAAAAAA

DATE 1 DATE m

StGNATURE OF lNVENTOR 5 SIGNATURE OF lNVE-NTOR 5

DATE DATE

SlGNATURE OF INVENToR 7 i W SIGNATURE OF lNVENTOR e I
MW 10‘ W W
W

3/3

Huawei V. OPTIS Exhibit No. 1002 - 55/401

,1r’ 



REPLACEMENT SHEET

FIG. 3
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REPLACEMENT SHEET

FIG. 4
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REPLACEMENT SHEET

FIG. 5
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REPLACEMENT SHEET

FIG. 6
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REPLACEMENT SHEET

FIG. 7
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REPLACEMENT SHEET

FIG. 8
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Electronic Patent Application Fee Transmittal

Filing Date: 11-Sep-2008

Title of Invention: METHOD FOR TRANSMI'I'I'ING UPLINK SIGNALS

First Named Inventor/Applicant Name: Dae Won Lee 

Filer: Harry Sung Lee/Maggie Wen

Filed as Large Entity

Utility under 35 USC 11 1 (a) Filing Fees

Sub-Total in

USD($)Description Fee Code Quantity

Basic Filing:

Claims:
 

Miscellaneous-Filing:

Late filing fee for oath or declaration 1051 1 130 130

Petition:

 

 

Patent-Appeals—and-lnterference:

Post-AlIowance-and-Post-lssuance:

Extension-of—Time:
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Sub-Total in

Description Quantity USD($) 

Extension -1 month with $0 paid 130

Miscellaneous:

Total in USD (5)
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Electronic Acknowledgement Receipt 

4523959

Confirmation Number: 

Title of Invention: METHOD FOR TRANSMITTING UPLINK SIGNALS

 

First Named Inventor/Applicant Name: Dae Won Lee

Customer Number: 35884

—Harry sung Lee/Maggie wen
Filer Authorized By: Harry Sung Lee 

Attorney Docket Number: 2101—3573

Filing Date: 11-SEP-2008

Time Stamp: 20:44:40

 
 

Application Type: Utility under 35 USC 111(a) 

Payment information:

Submitted with Payment yes

PaymentType Deposit Account 

Payment was successfully received in RAM $260

Deposit Account 502290

The Director ofthe USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Document Document Descri tion FiIeSize(Bytes)/ Multi Pages
Number P Message Digest Part l.zip (ifappl.)

58668
TransmittalofMissingParts_210

1 -357 3.pdf decBSnIb1C07104f0cb4c1c7f0432b6cfb25
074

Miscellaneous Incoming Letter

Warnings:

Information:

525162

Oath or Declaration filed 2101 -3573_POA.pdf b791e047b442778caccb93d351I606048eb
84bfi‘

Information:

453712

 
Drawings—only black and white line 2101—3573_ReplacementDrawi

drawings ngstoPTO.pdf S 355dS77b8d8b35d14febd7b72749d7105
33f75

Fee Worksheet (PTO—06) fee—infopdf

 
327(8974235342e88859c9d343732476283

96305

Information: 

Total Files Size (in bytes)l 1069794 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

Ifa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date ofthe application.

National Stage of an International Application under 35 U.S.C. 371
lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Electronic Acknowledgement Receipt 

4523959

Confirmation Number: 

Title of Invention: METHOD FOR TRANSMITTING UPLINK SIGNALS

 

First Named Inventor/Applicant Name: Dae Won Lee

Customer Number: 35884

—Harry sung Lee/Maggie wen
Filer Authorized By: Harry Sung Lee 

Attorney Docket Number: 2101—3573

Filing Date: 11-SEP-2008

Time Stamp: 20:44:40

 
 

Application Type: Utility under 35 USC 111(a) 

Payment information:

Submitted with Payment yes

PaymentType Deposit Account 

Payment was successfully received in RAM $260

Deposit Account 502290

The Director ofthe USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Document Document Descri tion FiIeSize(Bytes)/ Multi Pages
Number P Message Digest Part l.zip (ifappl.)

58668
TransmittalofMissingParts_210

1 -357 3.pdf decBSnIb1C07104f0cb4c1c7f0432b6cfb25
074

Miscellaneous Incoming Letter

Warnings:

Information:

525162

Oath or Declaration filed 2101 -3573_POA.pdf b791e047b442778caccb93d351I606048eb
84bfi‘

Information:

453712

 
Drawings—only black and white line 2101—3573_ReplacementDrawi

drawings ngstoPTO.pdf S 355dS77b8d8b35d14febd7b72749d7105
33f75

Fee Worksheet (PTO—06) fee—infopdf

 
327(8974235342e88859c9d343732476283

96305

Information: 

Total Files Size (in bytes)l 1069794 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

Ifa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date ofthe application.

National Stage of an International Application under 35 U.S.C. 371
lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE UVITEI‘I STATES DEPARTMENT OF COM'MFIRCFI
United States Patent and Trademark Office
Addl'ESS. COMMISSIONER FOR PATENTSPO Box 1450

Alexandtia Yngnia Z31-3 1450wvm.uspto.gm
APPLICATION FILING or GRPAR

NUMBER 371(2) DATE UNITT FIL FEE RECD ATTY.D.OCKETNO TOT CLAIMS IND CLAIMS

 
 

12/209, 136 09/11/2008 2617 1530 2101-3573
CONFIRMATION NO.23897

35884 UPDATED FILING RECEIPT

LEE, HONG, DEGERMAN, KANG & WAIMEY

660 8- FIGUEROA STREET lllllllllllllllllllllllllfllllLlllllllllllllllllllllll8l|7llllllllllllllllllllllllllllllllllllSuite 2300 003800000370979

LOS ANGELES, CA 90017

Date Mailed: 01/08/2009

Receipt is acknowledged of this non—provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the US. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Dae Won Lee, Gyeonggi-do, KOREA, REPUBLIC OF;

Bong Hoe Kim, Gyeonggi—do, KOREA, REPUBLIC OF;
Young Woo Yun, Gyeonggi-do, KOREA, REPUBLIC OF;
Ki Jun Kim, Gyeonggi-do, KOREA, REPUBLIC OF;
Dong Wook Roh, Gyeonggi-do, KOREA, REPUBLIC OF;
Hak Seong Kim, Gyeonggi-do, KOREA, REPUBLIC OF;

Hyun Wook Park, Gyeonggi-do, KOREA, REPUBLIC OF;
Assignment For Published Patent Application

LG Electronics Inc.

Power of Attorney: The patent practitioners associated with Customer Number 035884

Domestic Priority data as claimed by applicant

This appln claims benefit of 60/972,244 09/13/2007
and claims benefit of 60/987,427 11/13/2007
and claims benefit of 60/988,433 11/16/2007

Foreign Applications
REPUBLIC OF KOREA 10-2008-0068634 07/15/2008

If Required, Foreign Filing License Granted: 09/24/2008

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 12/209,136

Projected Publication Date: 04/16/2009

Non-Publication Request: No
page 1 of 3
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Early Publication Request: No
Title

METHOD FOR TRANSMITTING UPLINK SIGNALS

Preliminary Class

370

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a US. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent

protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a US. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant‘s license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it

can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the US. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self—help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the US. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
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the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121—128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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UNITED STATES PATENT AND TRADEMARK OFFICE UVTTET‘I STATES DEPARTWF‘NT 0F COM'MFIRCFI
United States Patent and Trademark Office
Addless. COMIVITSSTOVFR FOR PATENTSPO BOX 1450

Alexandtiay‘hignia 22313-1450www.uspto.gov
 

 
 APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAVED APPLICANT ATTY. DOCKET NOJTITLE

12/209,136 09/11/2008 Dae Won Lee 2101-3573
CONFIRMATION NO. 3897

35884 PUBLICATION NOTICE

LEE, HONG, DEGERMAN, KANG & WAIMEY

660 s. FIGUEROA STREET IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIQZIIII IIIII IIIIIIIIIIIIIIIIIIIIIIISuite 2300

LOS ANGELES, CA 90017

Title:METHOD FOR TRANSMITTING UPLINK SIGNALS

Publication No.US-2009-0097466-A1
Publication Date:04/16/2009

NOTICE OF PUBLICATION OF APPLICATION

The above—identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO‘s publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/path.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth

in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO‘s Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to

publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217—9197.

 

Office of Data Managmcnt, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Doc code :IDS PTO/saioaa (10-03)
. . _ . . . Approved for use through 111300008. OMB 0651-0031

DOC description. Information Disclosure Statement (IDS) Filed US. Patent and Trademark Office; us. DEPARTMENT OF COMMERCEUnder the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

 

 
  122091 36

2008-09-1 1

Application Number 

Filing Date 

 

 
 

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR1.99)

First Named Inventor Dae Won Lee

Examiner Name

  Attorney Docket Number 2101—3573

 
 

 

u.s.PATENTs _

Pages,Cqumns,Lines where

Relevant Passages or Relevant
Figures Appear

Examiner Cite Patent Number Issue Date Name Of Patentee or ApplicantInitial NO Of Cited Document

  
If you wish tO add additional U.S. Patent citation information please click the Add button. Add

u.s.PATENT APPLICATION PUBLICATIONS 

Pages,CO|umns,Lines where
Relevant Passages or Relevant
Figures Appear

Examiner Cite Publication Number Kind Publication Name Of Patentee or ApplicantInitial" NO Code1 Date Of cited Document

1 20050232138 2005—10—20 Byun et al.

 

2 20050286402 2005-12-29 Byun et al.

     
If you wish tO add additional U.S. Published Application citation information please click the Add button.-

 FOREIGN PATENT DOCUMENTS

Name Of Patentee or Pages.Columns,Lines
Examiner Cite Foreign Document Country Kind Publication A licant Of cited where Relevant T5
Initial" NO Number3 Code2 i Code4 Date pp Passages or RelevantDocument .

Figures Appear

1 10—2005—0114569 2005—12—06 Samsung

 

2 10-2004-0056976 2004-07-01
 

  
    

EFS Web 2.1.7

Huawei V. OPTIS Exhibit No. 1002 - 73/401



 
 
 

 

 Application Number 12209136

 Filing Date 2008-09-11
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR1.99)

  

 

First Named Inventor Dae Won Lee

Art Unit

Examiner Name I

 

  

 

 

  
 

  Attorney Docket Number 2101-3573 

If you wish to add additional Foreign Patent Document citation information please click the Add button Add

 NON-PATENT LITERATURE DOCUMENTS Remove

. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the itemExaminer Cite . . . . .
. . ,, (book, magazme, Journal, serial, sympOSIum, catalog, etc), date, pages(s), volume-issue number(s), T5Initials No . . .

publisher, City and/or country where published.

1 D   
  

If you wish to add additional non-patent literature document citation information please click the Add button

EXAMINER SIGNATURE

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

 

 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two—letter code (WIPO
Standard SETS). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number ofthe patent document.
4 Kind ofdocument by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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12209136

2008-09-1 1

Application Number

 Filing Date
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR1.99)

First Named Inventor Dae Won Lee

Art Unit

 

  

Examiner Name I 
Attorney Docket Number 2101-3573 

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication

D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

 

  
 

 

See attached certification statement.

: Fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

2 None

 

  
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Puya Partow—Navid/ Date (YYYY-MM—DD) 2009—05—05

Name/Print Puya Partow—Navid Registration Number 59,657

 
 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR

1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the US. Patent and Trademark Office is to

process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the US. Patent and Trademark Office may not be able to process andlor examine your submission, which may

result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a

court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant

to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this

purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the

application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be
disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an application

which became abandoned or in which the proceedings were terminated and which application is referenced by either a
published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PRELIMINARY AMENDMENT

Mail Stop Amendment
Commissioner for Patents

PO. Box 1450
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Dear Sir:

Prior to initial examination on the merits, please amend the above—identified

application as follows below.
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[N THE CLAlMS:

Please cancel claims 1—8 without prejudice and add new claims 9—44 as follows:

1-8. (Canceled)

9. (New) A method for transmitting uplink signals comprising control signals

and data signals in a wireless communication system, the method comprising:

serially multiplexing first control signals and data signals in a mobile station;

sequentially mapping the multiplexed signals to a time—frequency resource map

according to a time—first mapping method, wherein the timevfrequency resource map

comprises a plurality of symbols and a plurality of subcarriers for each symbol, and a

reference signal is mapped to at least one subcarrier corresponding to one of the

plurality of symbols; and

mapping ACK/NACK control signals to subcarriers corresponding to symbols

near the symbol on which the reference signal is mapped.

10. (New) The method of claim 9, wherein the first control signals comprise at

least one of:

precoding matrix index (PMi) signals; or

channel quality indicator (CQl) signals.

11. (New) The method of claim 9, wherein the ACK/NACK control signals are

mapped to the subcarriers by overwriting the first control signals or data signals mapped

to the subcarriers corresponding to symbols near the symbol on which the reference

signal is mapped.

12. (New) The method of claim 9, wherein the reference signal is mapped to

at least one subcarrier corresponding to a fourth symbol out of seven symbols in a slot.

2 Attorney Docket No: 2101—3573
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13. (New) The method of claim 9, wherein the ACK/NACK control signals are

mapped to subcarriers corresponding to symbols on either side of the symbol on which

the reference signal is mapped.

14. (New) The method of claim 9, wherein the ACK/NACK control signals are

mapped to subcarriers corresponding to a third symbol and a fifth symbol out of seven

symbols in a slot.

15. (New) The method of claim 9, wherein the ACK/NACK control signals are

channel coded independently of the data signals or first control signals.

16. (New) The method of claim 9, further comprising:

respectively performing for each of the plurality of symbols having mapped

multiplexed signals or mapped ACK/NACK control signals, a discrete Fourier transform

(DFT) on signals mapped on subcarriers corresponding to the same symbol on the

time—frequency resource map;

respectively performing an inverse fast Fourier transform (lFFT) on the DFT—

transformed signals mapped on subcarriers corresponding to the same symbol on the

time—frequency resource map;

respectively attaching a cyclic prefix to the IFFT-transformed signals mapped on

subcarriers corresponding to the same symbol on the time-frequency resource map;

and

transmitting each symbol having lFFT—transformed signals with an attached

cyclic prefix as a single carrier frequency division multiple access (SC-FDMA) symbol.

17. (New) The method of claim 9, further comprising transmitting the signals

mapped to the time—frequency resource map through a physical uplink shared channel

(PUSCH).
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18. (New) A method for transmitting uplink signals comprising first control

signals, ACK/NACK control signals and data signals in a wireless communication

system, the method comprising:

channel coding in a mobile station each of the first control signals, the

ACK/NACK control signals, and the data signals, wherein the first control signals, the

ACK/NACK control signals and the data signals are independently channel coded from

each other;

serially multiplexing the channel coded first control signals and the channel

coded data signals;

sequentially mapping the multiplexed signals to a time-frequency resource map

according to a time—first mapping method, wherein the time—frequency resource map

comprises a plurality of symbols and a plurality of subcarriers for each symbol, and a

reference signal is mapped to at least one subcarrier corresponding to one of the

plurality of symbols; and

mapping the channel coded ACK/NACK control signals to subcarriers

corresponding to symbols near the symbol on which the reference signal is mapped.

19. (New) The method of claim 18, wherein channel coding the data signals

comprises:

attaching a transport block cyclic redundancy check (CRC) to a transport block

for transmitting the data signals;

segmenting the transport block having the attached transport block CRC into at

least one code block unit;

attaching a code block CRC to the at least one segmented code block;

performing channel coding on the data attached with the code block CR0; and

performing rate matching and code block concatenation one the channel coded

data.

20. (New) The method of claim 18, wherein the first control signals comprise

at least one of:

preceding matrix index (PMl) signals; or
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channel quality indicator (CQl) signals.

21. (New) The method of claim 18, wherein the channel coded ACK/NACK

control signals are mapped to the subcarriers by overwriting the channel coded first

control signals or channel coded data signals mapped to the subcarriers corresponding

to symbols near the symbol on which the reference signal is mapped.

22. (New) The method of claim 18, wherein the reference signal is mapped to

at least one subcarrier corresponding to a fourth symbol out of seven symbols in a slot.

23. (New) The method of claim 18, wherein the channel coded ACK/NACK

control signals are mapped to subcarriers corresponding to symbols on either side of

the symbol on which the reference signal is mapped.

24. (New) The method of claim 18, wherein the ACK/NACK control signals are

mapped to subcarriers corresponding to a third symbol and a fifth symbol out of seven

symbols in a slot.

25. (New) The method of claim 18, further comprising:

respectively performing for each of the plurality of symbols having mapped

multiplexed signals or mapped ACK/NACK control signals, a discrete Fourier transform

(DFT) on signals mapped on subcarriers corresponding to the same symbol on the

time—frequency resource map;

respectively performing an inverse fast Fourier transform (IFFT) on the DFT—

transformed signals mapped on subcarriers corresponding to the same symbol on the

time—frequency resource map;

respectively attaching a cyclic prefix to the lFFT—transformed signals mapped on

subcarriers corresponding to the same symbol on the time-frequency resource map;

and

transmitting each symbol having lFFT—transformed signals with an attached

cyclic prefix as a single carrier frequency division multiple access (SC—FDMA) symbol.
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26. (New) The method of claim 18, further comprising transmitting the signals

mapped to the time—frequency resource map through a physical uplink shared channel

(PUSCH)

27. (New) A mobile station for transmitting uplink signals comprising control

signals and data signals in a wireless communication system, the mobile station

comprising:

a processor serially multiplexing first control signals and data signals;

the processor sequentially mapping the multiplexed signals to a time—frequency

resource map according to a time—first mapping method, wherein the time—frequency

resource map comprises a plurality of symbols and a plurality of subcarriers for each

symbol, and a reference signal is mapped to at least one subcarrier corresponding to

one of the plurality of symbols; and

the processor mapping ACK/NACK control signals to subcarriers corresponding

to symbols near the symbol on which the reference signal is mapped.

28. (New) The mobile station of claim 27, wherein the first control signals

comprise at least one of:

precoding matrix index (PMl) signals; or

channel quality indicator (CQl) signals.

29. (New) The mobile station of claim 27, wherein the ACK/NACK control

signals are mapped to the subcarriers by overwriting the first control signals or data

signals mapped to the subcarriers corresponding to symbols near the symbol on which

the reference signal is mapped.

30. (New) The mobile station of claim 27, wherein the reference signal is

mapped to at least one subcarrier corresponding to a fourth symbol out of seven

symbols in a slot.
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31. (New) The mobile station of claim 27, wherein the ACK/NACK control

signals are mapped to subcarriers corresponding to symbols on either side of the

symbol on which the reference signal is mapped.

32. (New) The mobile station of claim 27, wherein the ACK/NACK control

signals are mapped to subcarriers corresponding to a third symbol and a fifth symbol

out of seven symbols in a slot.

33. (New) The mobile station of claim 27, wherein the ACK/NACK control

signals are channel coded independently of the data signals or first control signals.

34. (New) The mobile station of claim 27, further comprising:

the processor respectively performing for each of the plurality of symbols having

mapped multiplexed signals or mapped ACK/NACK control signals, a discrete Fourier

transform (DFT) on signals mapped on subcarriers corresponding to the same symbol

on the time-frequency resource map;

the processor respectively performing an inverse fast Fourier transform (lFFT) on

the DFT—transformed signals mapped on subcarriers corresponding to the same symbol

on the time-frequency resource map;

the processor respectively attaching a cyclic prefix to the IFFT—transformed

signals mapped on subcarriers corresponding to the same symbol on the time—

frequency resource map; and

the processor transmitting each symbol having lFFT-transformed signals with an

attached cyclic prefix as a single carrier frequency division multiple access (SC-FDMA)

symbol.

35. (New) The mobile station of claim 27, further comprising the processor

transmitting the signals mapped to the time—frequency resource map through a physical

uplink shared channel (PUSCH).

7 Attorney Docket No: 2101-3573

Huawei V. OPTIS Exhibit No. 1002 - 157/401



36. (New) A mobile station for transmitting uplink signals comprising first

control signals, ACK/NACK control signals and data signals in a wireless

communication system, the mobile station comprising:

a processor channel coding each of the first control signals, the ACK/NACK

control signals, and the data signals, wherein the first control signals, the ACK/NACK

control signals and the data signals are independently channel coded from each other;

the processor serially multiplexing the channel coded first control signals and the

channel coded data signals;

the processor sequentially mapping the multiplexed signals to a time—frequency

resource map according to a time-first mapping method, wherein the time—frequency

resource map comprises a plurality of symbols and a plurality of subcarriers for each

symbol, and a reference signal is mapped to at least one subcarrier corresponding to

one of the plurality of symbols; and

the processor mapping the channel coded ACK/NACK control signals to

subcarriers corresponding to symbols near the symbol on which the reference signal is

mapped.

37. (New) The mobile station of claim 36, wherein the processor channel

codes the data signals by:

attaching a transport block cyclic redundancy check (CRC) to a transport block

for transmitting the data signals;

segmenting the transport block having the attached transport block CRC into at

least one code block unit;

attaching a code block CRC to the at least one segmented code block;

performing channel coding on the data attached with the code block CRC; and

performing rate matching and code block concatenation one the channel coded

data.

38. (New) The mobile station of claim 36, wherein the first control signals

comprise at least one of:

precoding matrix index (PMl) signals; or
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channel quality indicator (CQl) signals.

39. (New) The mobile station of claim 36, wherein the channel coded

ACK/NACK control signals are mapped to the subcarriers by overwriting the channel

coded first control signals or channel coded data signals mapped to the subcarriers

corresponding to symbols near the symbol on which the reference signal is mapped.

40. (New) The mobile station of claim 36, wherein the reference signal is

mapped to at least one subcarrier corresponding to a fourth symbol out of seven

symbols in a slot.

41. (New) The mobile station of claim 36, wherein the channel coded

ACK/NACK control signals are mapped to subcarriers corresponding to symbols on

either side of the symbol on which the reference signal is mapped.

42. (New) The mobile station of claim 36, wherein the ACK/NACK control

signals are mapped to subcarriers corresponding to a third symbol and a fifth symbol

out of seven symbols in a slot.

43. (New) The mobile station of claim 36, further comprising:

the processor respectively performing for each of the plurality of symbols having

mapped multiplexed signals or mapped ACK/NACK control signals, a discrete Fourier

transform (DFT) on signals mapped on subcarriers corresponding to the same symbol

on the time—frequency resource map;

the processor respectively performing an inverse fast Fourier transform (lFFT) on

the DPT—transformed signals mapped on subcarriers corresponding to the same symbol

on the time—frequency resource map;

the processor respectively attaching a cyclic prefix to the lFFT—transformed

signals mapped on subcarriers corresponding to the same symbol on the time—

frequency resource map; and
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the processor transmitting each symbol having lFFT-transformed signals with an

attached cyclic prefix as a single carrier frequency division multiple access (SC-FDMA)

symbol.

44. (New) The mobile station of claim 36, further comprising the processor

transmitting the signals mapped to the time—frequency resource map through a physical

uplink shared channel (PUSCH).
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REMARKS

With this paper, claims 1—8 have been canceled without prejudice and new claims

9—44 have been added. Applicants submit that support for the new claims is found in

the specification as originally filed and that no new matter has been added.

Applicants respectfully request prompt examination and allowance by the

Examiner. If the Examiner has any questions regarding the subject matter submitted

herein, please contact the undersigned attorney at the phone number listed below.

Applicants request that all deficits and credits in regards to this filing be

referenced to Deposit Account No. 502290.

Respectfully submitted,

Lee, Hong, Degerman, Kang & Walmey

lDate: November 25, 2009 By: Mary S. Lee/ 1
Harry S. Lee

Registration No. 56,814

Customer No. 035884
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present Invention relates to a mobile communlcation system, and in partlcular, to a method of efficiently
transmitting channel quality information in an OFDM (Orthogonal Frequency Division Multiplexing) communication
system using dynamic channel allocation and adaptive modulation and a method of determining parameters required
for time-division channel information transmission in an asynchronous CDMA (Code Division Multiple Access) com-
munication system

2. Description of the Related Art

[0002] OFDM is a multicarrier modulation scheme in which the entire frequency band is divided into multiple sub—
carriers and channel information is created and transmitted on a subcarrier basls, thereby lengthenlng the transmission
period of the channel quality information. Because of its resistance to lSl (Inter-Symbol Interference) and its abillty to
implement difficult high-speed systems, OFDM has attracted more and more Interest.
[0003] The OFDM system adopts dynamic channel allocation and adaptive modulation to allow multiple access from
multiple users. The dynamic channel allocation and adaptive modulation is a technique that appropriately allocates
subcarrlers to the users through radio channel scheduling based on channel quality information from the users. In
addltion, the highest—order modulatlon scheme that satisfies a predetermined error rate for each subcarrler is deter-
mined.

[0004] Slnce the channel characteristics of UEs (User Equipments) using the same subcarriers are independent in
the OFDM system, all subcarriers can be efficiently used except where every UE experiences deep fading. Therefore,
the dynamlc channel allocation and adaptive modulatlon significantly improve the performance of the OFDM system.
[0005] FlG1 is a dlagram illustrating a signaling procedure between a Node B and a UE to perform dynamic channel
allocation and adaptive modulation in a typical mobile communication system. In the illustrated case, a Node B 110
supports the dynamic channel allocation and adaptive modulation and a UE 120 recelves data on a channel dynamically
allocated by the Node B 110.
[0006] Referring to FIG 1, when a downlink directed from the Node B 110 to the UE 120 is established in step 102,
the Node B 110 notifies the UE 120 of parameters required forthe dynamic channel allocation, Inclusive of atransmis-
sion period, by signaling in step 104. The UE 120 estimates the channel quality value of a signal received from the
Node B 110 and reports the channel quality value to the Node B110 at a time point set according to the transmission
period in step 106.
[0007] While only one UE 120 is shown, all UEs within the cell area of the Node B 110 behave in the same manner
so thatthe Node B 110 acqurres the channel quallty values of all subcarriers from every UE.
[0008] Oncethe Node B has all the channel quality valuesfrom the UEs, the Node B 110 schedules data transmission
forthe U Es based on the channel quality values, thereby determining channels to be allocated and modulation schemes
for the UEs. After scheduling, the Node B 110 notifies the UE 120 of the result by slgnaling and transmits data on a
downlinktraffic channel to the UE 120 in step 108. The UE demodulates the data to obtain the determined modulation
scheme.

[0009] Periodic dynamic channel allocation in the Node B requires reportlng of the channel quality information for
all the total subcarriers from UEs, creating a large uplink signaling overhead To reduce overhead, prior art OFDM
systems regulate thetotal subcarriers into a plurality of groups and transmits channel quality information on a subcarrier
group basis. Configuring the number of the subcarrier groups is a huge challenge depending on channel condition and
system parameters; overhead is inevitable to a certain extent. Accordingly, a need exists for a technique of allocating
subcarrler groups and efficiently transmitting channel quality information In a mannerthat minimizes upllnk overhead
in transmission of the channel quality information in a mobile communication system supporting dynamic channel
allocation and adaptlve modulation.

SUMMARY OF THE INVENTION

[0010] An object ofthe present invention is to substantlally solve at least the above problems and/or disadvantages
and to provide at least the advantages below. Accordingly, an object of the present invention is to provide a method
of transmitting channel quality information required for dynamic channel allocation to allow multiple accesses in an
OFDM communication system uslng a time-division channel transmission scheme to perform the dynamic channel
allocation and adaptlve modulation.
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[0011] Another object of the present invention is to provide a method of reducing uplink overhead in transmitting
channel quality information in an OFDM communication system using a time-division channel transmission scheme to
perform dynamic channel allocation and adaptive modulation.
[0012] A further object of the present invention is to provide a method of determining parameters required for time-
division transmission of a downlink channel in an asynchronous CDMA-OFDM communication system.
[0013] The above objects are achieved by providing a method and apparatus for efficiently transmitting channel
quality information in an OFDM communication system using dynamic channel allocation and adaptive modulation,
and determining parameters required for time-division channel quality information transmission in an asynchronous
CDMA communication system.
[0014] According to one aspect of the present invention, in a method of reporting channel quality information from
a plurality of UEs in an OFDM communication system in which a plurality of subcarriers are allocated to the plurality

of UEs, the number of subcarrier groups (No) and a feedback cycle (k) are determined so that each subcarrier group
is within a coherence bandwidth, the total subcarriers are divided into a plurality of subcarrier groups each having at
least one subcarrier according to No and k, and channel quality values of the subcarrier groups are determined and
transmitted according to Na and k so thatthe CQI quality values from the UEs do not overlap in transmission.
[0015] According to another aspect of the present invention, in an OFDM communication system in which a plurality
of subcarriers are allocated to a plurality of UEs, each of the UEs determines the number of subcarrier groups (No)
and a feedback cycle (k) so that each subcarrier group is within a coherence bandwidth, divides total subcarriers into
a plurality of subcarrier groups each having at least one subcarrier according to NG and k, determines channel quality
values ofthe subcarrier groups, and transmits the channel quality values according to No and kso that the CQI quality
values are not overlapped with CQl quality values from other UEs. A Node B receives the channel quality values at
channel quality transmission times, and dynamically allocates the subcarriers to the UEs and determining modulation
schemes for the UEs according to the channel quality values.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The above and other objects, features and advantages of the present invention will become more apparent
from the following detailed description when taken in conjunction with the accompanying drawings in which:

“H G. 1 is a diagram illustrating a signaling procedure for dynamic channel allocation and adaptive modulation
etvveen a Node B and a UE in a typical mobile communication system;
G. 2 illustrates the structure of an l-lS-DPCCH (High Speed-Dedicated Physical Control Channel) frame for de-
ering a CQI (Channel Quality Indicator) in an asynchronous CDMA communication system;
G. 3 is a diagram illustrating the timing of transmitting channel quality information in a UE;
G 4 is a block diagram of a transmitter in an OFDM system according to a preferred embodiment of the present

invention;
F G 5 is a block diagram of a receiver in an OFDM system according to a preferred embodiment of the present
invention;

F G. 6 is a block diagram of a UE device fortime-division CQI transmission according to a preferred embodiment
of the present invention;
F G. 7 is a block diagram of a Node B device fortime-division CQI reception according to a preferred embodiment
of the present invention;
F G 8 is a detailed block diagram of a CQI generator according to a preferred embodiment of the present invention;
F G. 9 is a diagram describing a geometric average modeling technique in which the group power of a j—th group
including N parallel subcarriers is obtained through geometric-average-modeling of the channel power of the j-th
QFOUP?

F G. 10 is a diagram illustrating the timing of time-division CQI transmission according to a preferred embodiment
of the present invention;
F Gs. 11A and 11 B illustrate exemplary CQI transmissions according to a preferred embodiment of the present
invention;
F G. 12 is a flowchart illustrating a CQI transmission operation in the UE according to a preferred embodiment of
the present invention;
F G 13 is aflowchart illustrating a CQI reception operation in the Node B according to a preferred embodiment of
the present invention; and
F G. 14 is a flowchart illustrating an operation for determining parameters required for dynamic channel allocation
based on the CQI transmission scheme according to a preferred embodiment of the present invention.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0017] Preferred embodiments of the present invention will be described herein below with reference to the accom-
panying drawings. In the following description, well-known functions or constructions are not described in detail since
they would obscure the invention in unnecessary detail.
[0018] A cell typically sen/es as the physical layer of the Node B to which it belongs in a mobile communication
system. Therefore, the following description of the present invention is made with the understanding that the terms
"Node B" and "cell" are interchangeably used or one Node B corresponds to one cell.
[0019] The present invention achieves efficient transmission of a CQI forthe purpose of dynamic channel allocation
and adaptive modulation in an OFDM system. Specifically, the present invention is intended to efficientlytransmit CQIs
in an OFDM communication supporting dynamic channel allocation and adaptive modulation and to determine param-
eters to transmit Cle in time-division in an asynchronous CDMA communication system.
[0020] Asynchronous CDMA communication system can apply OFDM to HSDPA (High Speed Downlink Packet Ac—
cess) downlink channels. Now a description will be made ofthe definition of channel quality information, its transmission
timing, and its related parameters in the typical asynchronous CDMA communication system.
[0021] The asynchronous CDMA communication system spreads data for every user overthe entire frequency band.
Therefore, only the CQI of the channel covering the full frequency range exists. To transmit the CQI and data, a UE
preliminarily acquires control information from Node B by signaling, such as the allowed maximum number of retrans-
mission responses. the feedback period of the CQI, the allowed maximum number of CQI repeated transmissions. and
a power offset. When the UE makes a call, it continuously monitors a full HS-SCCH (High Speed Shared Control
Channel), while periodically transmitting the CQI on an HS-DPCCH. Upon detection of control information needed for
data reception, the UE receives data on an HS-PDSCH (High Speed Physical Downlink Shared Channel) based on
the control information from the Node B.

[0022] FIG. 2 illustrates the structure of an HS-DPCCH frame for delivering a CQI in an asynchronous CDMA com-
munication system according to an embodiment of the present invention.
[0023] Referring to FIG. 2. the HS-DPCCH has 10-ms radio frames 204, each radio frame including five 2-ms sub—
frames 202, subframe #0 to subframe #4. Each subframe 202 is divided into a 2560-chip time slot (Ts) for delivering
an HARQ (Hybrid Automatic Repeat Request) ACK/NACK (Acknowledgemenf/Non-Acknowledgement) and a
5120-chip CQI.
[0024] FIG. 3 is a diagram illustrating the timing oftransmitting the CQI in the UE. In the illustrated case, the timings
of an uplink DPCH (Dedicated Physical Channel) 206, an HS-DPCCH 210, and an HS-PDSCH 208 are shown.
[0025] Referring to FIG. 3, the HS-DPCCH frame 21 0, which carries the CQI, starts an m multiple of 256 chips (mx256
chips) afterthe start ofthe associated uplink DPCH 206 frame. The value m is defined as set forth in Equation (1) to be:

m : (TTX_d,.,,/256)+1 01 (1)

where T-l-X (M is the transmission timing offset between the uplink DPCH 206 and the HS-PDSCH 208, expressed in
units of chip. Thetransmission timing offsetIUEp between the HS—PDSCH 208 and the HS-PDCCH 210 is about 19200
chips, equivalent to the processing delay of the UE.
[0026] The accurate start timing of the HS-DPCCH 210 is a time slot (slot #11 in FIG. 3) which is itime slots away
from the start of the uplink DPCH frame 206 (slot #0 in FIG 3). The value isatisfies Equation (2):

(5X CFN + ((n X 256 + i X 2560)/7680))mod k = 0 and i mod 3 = 0 (2)

where CFN (Connection Frame Number) is the CFN of the uplink DPCH 206 and n is a timing offset equal to mdelined
as Equation (1). The CQI is transmitted repeatedly as manytimes as (N_cqi_transmit—1), starting from the start of the
HS-DPCCH frame 210. N_cqi_transmit-1 is a parameter received from a higher layer.
[0027] If the UE transmits a particular CQI, it indicates that data transmission by a transport block (TB) size and
modulation scheme corresponding to the CQI or less does not exceed a predetermined threshold for the PER (Packet
Error Rate) of single channel transmission. The CQI in the HS-DPCCH frame is 5 bits. The UE and the Node B each
have the same mapping table with mapping information including TB sizes, numbers of HS-PDSCH codes, and mod-
ulations for available CQIs and UE types.
[0028] The mapping table lists TB sizes, numbers of codes used, and modulations that satisfy Cle and PERs
considering SNRs (Signal to Noise Ratio) ofthe HS-DPSCH according to simulated single transmission PER perform-
ance in an AWGN (Additive White Gaussian Noise) environment.
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[0029] The channel power of the HS-PDSCH is calculated by adding a predetermined power offset to a CPICH
(Common Pilot Channel) transmitted by Node B. That is, as shown in Equation (3):

PHS—F’DSCH = PCPICH + 1' + A[E1131 (3)

where F is a parameter determining the power offset between the CPICH and the HS-DPSCH, received by signaling
from a higher layer, and A is a parameter representing an available channel power decrement. If a TB size corresponding
to the calculated HS-PDSCH power is largerthan a maximum TB size that the UE can support the UE can transmit
data in the maximum TB size and its corresponding modulation scheme with a channel power decrease of A, satisfying
a required PER.
[0030] FIG. 4 is a block diagram of a transmitter in an OFDM system according to a preferred embodiment of the
present invention. The transmitter is configured to transmit user data for K UEs on N subcarriers. The N subcarriers
are divided into K subcarrier groups, each subcarrier group being allocated to one UE. Preferably, each subcarrier
group has at least one subcarrier and N is equal to or largerthan K.
[0031] Referring to FIG 4, K feedback Cle from K UEs are stored as the channel quality information of channels
between the K UEs and the Node B in user channel information memory 314 and then provided to asubcarrier allocator
316 and a bit allocator318. The subcarrierallocator316 allocates the whole subcarrier groups to the K UEs according
to the Cle. The subcarrier group allocation will be described later.
[0032] The bit allocator318 allocates bits referring to the Cle of the K UEs and subcarrier group allocation infor-
mation that it receives from the subcarrier allocator 316. Specifically, the bit allocator 318 determines a modulation
scheme for each U E and the bit positions formodulation symbol mappings. The subcarrier group allocation information
from the subcarrierallocator316 and bit allocation information from the bit allocator 31 8 are provided to a control signal
generator302 and an adaptive modulator 304.
[0033] The control signal generator 302 generates a control signal according to the subcarrier group allocation in—
formation and the bit allocation information. The adaptive modulator 304 adaptively modulates user data for the K UEs
based on the bit allocation information.

[0034] A frequency selector 306 maps the control signal received from the control signal generator 302 and modu-
lated data received from the adaptive modulator 304 to appropriate frequencies, or subcarriers. The frequency selector
306 allocates each group ofsubcarriers to acorresponding UE. An IFFT (Inverse Fast Fourier Transform) 308 performs
an N—point IFFT on the output of the frequency selector 306.
[0035] A parallel to serial converter (PSC) 310 receives the IFFT signal and a cyclic prefix (CP). The CP is a signal
transmitted for a guard interval. It cancels interference between the previous OFDM symbol and the current OFDM
symbol. The guard interval can be implemented as a prefix by inserting a copy of the last predetermined bits of a time—
domain OFDM symbol into an effective OFDM symbol oras a postfix by inserting a copy of thefirst predetermined bits
of the time-domain OFDM symbol into the effective OFDM symbol.
[0036] The PSC 310 serializes the IFFT signal and the CP. After RF (Radio Frequency) processing (not shown), the
serial signal is transmitted through an antenna 312.
[0037] For the RF processing, a digital to analog converter (DAC) (not shown) converts the serial signal received
from the PSC 310 to an analog signal. An RF processor, including a filter and front end units, processes the analog
signal to an RF signal suitable for transmission over the air and outputs the RF signal to the antenna 312.
[0038] The configuration of the transmitter in the OFDM communication system has been described above with
reference to FIG 4. Now, a description will be made of a receiver in the OFDM communication system with reference
to FIG 5 which is a block diagram of a receiver in an OFDM communication system according to a preferred embodiment
of the present invention.
[0039] Referring to FIG 5, the signal from the transmitter of FIG 4 is propagated on a multipath channel and noise
is added before arriving at a receive antenna 402 in the UE. The received signal is converted to a digital signal through
an RF processor (not shown) and an analog to digital converter (ADC) (not shown). Aserial to parallel converter (SPC)
404 converts the digital signal to parallel signals and provides the remaining signal from which a CP signal is removed
to an FFT (Fast Fourier Transform) 406.
[0040] The IFFT 406 performs an N-point Fl-‘l' on the signal received from the SPC 404. A frequency distributor 408
provides a control signal processor 410 with a subcarrier signal to which a control signal was mapped and a Subcarrier
Selector & Adaptive Demodulator 412 with a subearrier signal to which user data was mapped in the FFT signal. The
subcarrier Selector & Adaptive Demodulator 412 demodulates the input signal and extracts desired k-th user data
using subcarrier group allocation information and bit allocation information generated by the control signal processor
410.

[0041] The operation of the subcarrier Selector & Adaptive Demodulator 412 will now be described in more detail.
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[0042] Since the Node B transmits user data forthe k-th UE over a predetermined subcarrier group according to the
subcarrier group allocation information, the subcarrier Selector and Adaptive Demodulator 41 2 selects the subcarrier
group allocated to the k-th UE based on the subcarrier group and bit allocation information from the control signal
processor 41 0. demodulates the input signal by the demodulation method ofthe bit allocation information. and decodes
the k-th user data.

[0043] In relation to the above—described transmitter and receiver configurations, if UEs generate the CQIs, buffer
them, and transmit them simultaneously, it creates substantial uplink overhead. In accordance With a preferred em—
bodiment of the present invention, the Cle of a plurality of subcarrier groups aretransmitted overtime, reducing uplink
overhead.

[0044] Before a detailed description of a preferred embodiment of the present invention, variables used herein will
be defined as follows.

[0045] F is the power offset between the CPICH and the HS-PDSCH, A is a reference power adjustment value, NG

is the number of subcarrier groups, each having at least one subcarrier, Nspacmg is the spacing between subframes
that deliver the Cle of the subcarrier groups, and k is a CQI feedback cycle.
[0046] FIG. 6 is a block diagram of a UE device fortime-division CQI transmission according to a preferred embod-
iment of the present invention. The UE device is configured to receive a CPICH signal, generate Cle using the CPICH
signal, and transmit the Cle on the HS—DPCCH.
[0047] Referring to FIG 6, a CQI generator 502 generates Cle using an OFDM-CPICH signal received from Node
B. To that end, the CQI generator 502 utilizes the parameters of 1', A, and a PER threshold and a CQI table obtained
by simulation. The CQI generator 502 calculates the Cle of the total subcarrier groups at one time and sequentially

stores them in a buffer 504. The number of the calculated Cle is equal to that of the subcarrier groups, N6.
[0048] A CQI transmissmn time decider 506 turns on a switch 508 when it is time to transmit the Cle according to
transmission parameters that determinetheCQl transmission time, NG, N and k, that is, atransmission schedule
to transmit the buffered CQIs.

[0049] The CQI transmission time decider 506 determines the transmission time points so that the buffered Cle of
thetotal subcarrier groups aretransmitted within onefeedback cycle, Mms). One CQI transmission time point is spaced

from another by Nspacing. Thus, the CQI transmission time decider 506 receives the transmission parameters of the
time interval between subcarrier group-specific CQIs, N the number of the subcarrier groups NE, and the feed—
back cycle k.
[0050] The value k is a time period for which all the Cle are completely transmitted for a new dynamic channel

allocation. Therefore, it may be assumedthatthe entire channel information is transmitted for evew period of k. Nspacing
is the time interval between transmission time points at which the Cle of subcarrier groups are transmitted within k.
How the Cle aretransmitted will be described in detail with reference to FIG. 10.

[0051] In FIG 6, as the switch 508 is turned on by the CQI transmission time decider 506, one CQI from the buffer
504 is channel-encoded in a channel encoder510. As described before with referenceto FIG 2, the HS-DPCCH delivers

an ACK/NACK as a 10-bit HARQ response and a 20-bit CQI together. Therefore, an HARQ ACK/NACK occurs 10
times in the channel encoder 514. The 10—times repetition encoding compensates for the length difference between
the HARQ ACK/NACK and the CQI because the 1 0-bit HARQ ACK/NACK occupies one time slot and the 20-bit CQI
takes two.

[0052] A multiplexer (MUX) 512 time-division-multiplexes the outputs of the channel encoders 510 and 514 and
transmits the multiplexed signal on the HS—DPCCH.
[0053] FIG. 7 is a block diagram of a Node B device for CQI reception according to a preferred embodiment of the
present invention. The Node B device is configured to receive Cle from a k—th UE among K UEs.
[0054] Referring to FIG. 7, a demultiplexer (DEMUX) 602 demultiplexes an HS-DPCCH signal from the UE into a
CQI signal and an HARQ ACK/NACK signal. A CQI reception time decider 604 determines the reception time of the

CQI signal received from the DEMUX 602 based on the CQI transmission parameters, NG, Nspacing and k. A switch
606 turns on at the reception time determined by the reception time decider 604. A channel decoder 608 decodes the
CQI signal and extracts a CQI value. The CQI value is stored in the user channel information memory 314 as user
channel information.

[0055] A channel decoder 61 0 repetition-decodes the HARQ ACK/‘NACK signal in correspondence with the channel
encoder514 and extracts an ACK/NACK for HARQ. The ACK/NACK is used to determine whetherto retransmit packet
data transmitted on the HSFPDSCH to the UE.

[0056] Now, the structure of the CQI generator 502 will be described in detail with reference to FIG 8.
[0057] Referring to FIG. 8, a CPICH channel power measurer 702 measures the channel power of each
OFDM-CPICH subcarrier and calculates the power of each subcarrier group based on the measured channel power
values. To model a plurality of subcarrier powervalues into one group powervalue, the geometric average of the total
subcarrier power values is calculated.
[0058] FIG 9 illustrates a geometric average modeling technique for calculating the group power of a j-th group

spacingi

spacing=
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including N parallel subcarriers by geometric-average-modeling the channel power 0 thej-th group.
[0059] As illustrated in FIG. 9, the j—th subcarrier group includes N subcarriers and the power values of the N sub-
carriers are respectively denoted by P1. P2, PM. With respect to the N power values, one group representative power
value is obtained by Equation (4):

HHS-PDSCHJ= P013101-err r + AWE]

PCP/0H,] = Inlz1l1+P,)-1I (4)

where 1 is the index of a subcarrier in thej-th group and the group representative value, PCPICHJ- is produced by equiv-
alent-channeI-modeling one subcarrier group with one equivalent subcarrier. And 1'1 is an operator of multiplying first
through L-th elements.

[0060] An HS-PDSCH group power calculator 704 calculates HS-PDSCH power values PHS—PDSCHJ (j:1, ..., No)
using the CPICH group representative values PCPICvar and A by Equation (5):

PHS-PDSCHJ = PCPICHJ'I'r'I'A (5)

where F is the power offset between the OFDM CPICH and the OFDM HS-PDSCH, known by higher layer signaling,
and A is a reference power adjustment value.

[0061] Referring back to FIG 8, CQI decider 706 determines the Cle of the subcarrier groups, CQI]- based on
PHS-PDSCHJ- The CQIs can translate into SNRs, TB sizes, and data rates. That is, the CQI decider 706 selects the
highest available CQI according to an input PHSePDSCHj value referring to a preset CQI table 708 that is based on the
simulated PER performance of an AWGN channel with respect to the power (i.e. SNR) of the OFDM HS-PDSCH.
[0062] FIG 10 is a diagram illustrating thetiming oftime-division CQI transmission according to a preferred embod-
iment of the present invention.
[0063] Referring to FIG 10. the CQI feedback cycle 806 of the total subcarrier groups is kms . Since one subframe
is 2ms in duration, k/2 subframes exist within one feedback cycle. For example, the k/2 subframes be numbered 0,

1, k/2-1 and a set of the numbers of sub frames delivering NG CQIs 802 be denoted by SNSPacing. The number of
elements in SNspacing is equal to NG because the CQIs of the total subcarrier groups are to be transmitted. The timingof the first subframc is illustrated in FIG 2.

[0064] Cle are transmitted at the same intervals Nspacing, and thus, SNspacing is given by Equation (6):

S:{0,1><N NG-1)><Nspacing = - - - vl spacing} (6)

[0065] Minimum spacing is 1 (N$acing_MlN:1[subframe]) in transmitting No Cle within kms. In this case, all channel
information is successively transmitted in the first Ne subframes. As indicated by reference numeral 804, a maximum

spacing is mod (k/ZNG) (Nspac,ng_Msz k/2NG [subframe]). With maximum spacing, the channel information is distrib-
uted as much as possible, thereby minimizing uplink overhead.
[0066] Fle. 11A and 11B illustrate exemplaw CQI transmissions according to a preferred embodiment of the present
invention. Reference numeral 902 denotes the CQIs of No subcarrier groups CQII, CQING, reference numeral 904

denotes available Naming values, and reference numeral 906 denotes the feedback cycle of the total CQI values.
[0067] In FIG 11A, fork=40ms and NG=6, available Nspacing values are 1, 2, 3. As a result, the timing sets 908, 910
and 912 are S1:{0, 1, 2, 3, 4, 5}, SZ:{0, 2, 4, 6, 8, 10}, and SS:{0, 3, 6, 9, 12, 15}, respectively. In three sets, the first
transmission time is equal, butthe Iasttransmission time is different, so CQI transmission is completed at differenttimes.
[0068] FIG. 12 is a flowchart illustrating a CQI transmission operation in the U E according to a preferred embodiment
of the present invention. Referring to FIG. 12, a subcarrier group index identifying a subcarrier group, n is set to 0 in
step 1000. The CPICH group power measurer 702 measures the power values of the OFDM CPICH on a subcarrier
basis in step 1002 and calculates the equivalent power value of every subcarrier group in step 1004. In step 1006, the
HSePDSCH group poworcalculator 704 calculates the power values of the HSePDSCH based on the equivalent group
power values.
[0069] Upon input of the CQI table 708 in step 1010, the CQI decider 708 obtains optimum Cle that allow trans-
mission of a maximum amount of data, satisfying a given PER, referring to the CQI table 708 in step 1008. In step
1012, the optimum Cle are stored in the buffer 504.
[0070] In step 1014, the CQI transmission time decider506 determines whetherto transmita CQI accordingto given

Huawei v. OPTIS Exhibit No. 1002 - 178/401



10

15

20

25

30

.35

40

45

50

55

EP 1 569 403 A2

parameters, NG, Nspacing and katthe currenttime. If it is time to transmit, the procedure goes to step 1016 and transmits
the CQI. Otherwise, the process returns to step 1002.
[0071] When the CQI of a subcarrier group, CQIn is transmitted in step 1016, it is determined whetherthe subcarrier
group is the last one by comparing n with NG in step 1018. If the CQI ofthe last subcarrier group has been transmitted,
the procedure is terminated. If a CQI to betransmitted still remains, n is incremented by 1 in step 1020 and the procedure
returns to step 1014. Steps 1014 to 1020 are repeated until the all Cle are transmitted.
[0072] FIG. 13 is a flowchart illustrating CQI reception in the Node B according to a preferred embodiment of the
present invention
[0073] Referring to FIG. 13, the Node B receives an HS-DPCCH signal from the UE in step 1102. In step 1104, the
DEMUX 602 demultiplexesthe HS-DPCCH signal into a CQI signal and an HARQ ACK/NACK signal. The CQI reception

time decider 604 determines whether it is time to receive a CQI according to given parameters. NG, Nspacing and k in
step 1106. If it is, the procedure proceeds to step 1108 and othenivise, the procedure returns to step 1102.
[0074] In step 1108, the switch 606 switches the CQI signal to the channel decoder 608 to receive the CQI. The
channel decoder 608 extracts the CQI by the appropriate decoding process in step 111 0 to acquire and store the CQI
in step 1112 as channel information for use in subcarrier group allocation and bit allocation in the user channel infor-
mation memory 314.
[0075] FIG. 14 is a flowchart illustrating an operation for determining parameters for dynamic channel allocation
based on the CQI transmission scheme where OFDM is adopted for HSDPA downlink channels in the asynchronous
CDMA communication system according to a preferred embodiment of the present invention. The parameters to be

determined are NG, kand Nspacing. These parameters depend on channel condition, specifically a coherence bandwidth
f0 and a coherence time to. The following operation is performed in a Node B or in an FtNC (Radio Network Controller).
[0076] Referring to FIG 14, No is calculated in step 1202. According to the above—described CQI transmission
scheme, a CQI representative ofthe subcarriers of one subcarriergroup is calculated by Eq. (4) and thus the subcarriers
have similar channel gains. A coherence bandwidth typically refers to a bandwidth over which channel frequency
response is considered flat. For a whole frequency band 8,, therefore, the frequency band that one subcarrier group
occupies. Bf/NG should be less than fc. Therefore, NG is a positive integer satisfying Equation (7):

Br
N62!— (7)C

[0077] In step 1204, kis selected. Since an HS-DPCCH transmission unit, subframe is 2ms in duration, kis a multiple
of 2, and a minimum value of kfortransmit‘ting the Cle of the total subcarrier group, each CQI being delivered in one
subframe is 2XNG. In addition, to render channel characteristics constant in one symbol period, kshould be less than
tc. The coherence time is the inverse of a Doppler frequency range in which the channel remains constant over time
and is affected by the speed of a UE. Considering these conditions, k is an integer being a multiple of 2 and satisfying
Equation (8):

2 :x: Nngg to (8)

[0078] In step 1206, a multiple of 2 satisfying Equation (8) is determined as k, while increasing kto 2,4,6, 8 sequen-
tially.

[0079] Nspacing
integer satisfying

is set to a random number in step 1208 and it is determined whether the set Nspacing is a positive

tsN Sm “2],Jpnn‘u T6

thereby deciding an appropriate NSpacing value in step 1210.
[0080] In step 1212, the determined parameters, k, NG, and Nspacing are transmitted to the UE by BBC (Radio Re-
source Control) signaling.
[0081] In accordance with the present invention as described above, each of UEs determines the Cle of subcarrier
groups and transmits them according to predetermined transmission parameters at transmission time points that do
not overlap with those of other UEs. A Node B dynamically allocates subcarriers to the UEs and modulation schemes
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for them according to the COls received from the UEs. Therefore, the amount of channel information transmitted is
reduced, thereby effectively reducing uplink signaling overhead.
[0082] While the invention has been shown and described with referenceto certain preferred embodiments thereof,
it will be understood by those skilled in the art that various changes in form and details may be made therein without
departing from the spirit and scope of the invention as defined by the appended claims.

Claims

1. A method of reporting channel quality information from a plurality of user equipments (U Es) in an orthogonal fre-
quency division multiplexing (OFDM) communication system in which a plurality of subcarriers are allocated to the
plurality of UEs comprising:

determining the number of subcarrier groups (Ne) and a feedback cycle (k) so that each subcarrier group is
within a coherence bandwidth;
dividing total subcarriers into a plurality of subcarrier groups each having at least one subcarrier according to
No and k;
determining channel quality values of the subcarrier groups; and
transmitting the channel quality values according to N; and kso that the CQI quality values from the UEs do
not overlap in transmission.

2. The method of claim 1, wherein the transmission step comprises:

controlling a transmission time spacing (N
without overlap between the UEs; and,

transmitting the channel quality values according to Nspacing.

spacing) between the channel quality values of the subcarrier groups

3. The method of claim 2, wherein Nspacing is a positive integer between 1 and mod(k/(aXNG)) where a is a minimum
data unit for transmitting a channel quality value.

4. "he method ofclaim 1 , wherein kis an integer between ZNG and coherencetime (ta) and a multiple of the minimum
data unit.

5. The method of claim 1, wherein NG is an integer largerthan the value of dividing a total frequency bandwidth (8,)
by a coherence bandwidth (fc). 

6. "he method of claim 1, wherein the channel quality value determining step comprises:

measuring power values of an OFDM-CPlCH (Common Pilot Channel) signal received on the plurality of sub-
carriers from a Node B;
calculating the CPICH group power value of the subcarrier groups by geometric—average-modeling the CPICH
power values on a subcarrier group basis;
calculating HS-PDSCH (High Speed Physical Downlink Shared Channel) group power values by summing
the CPICH group powervalues, a power offset between an HS—PDSCH and the CPICH, and a reference power
adjustment value; and
determining the channel quality values for the HS-PDSCH group power values, the channel quality values
allowing transmission of a maximum amount of data while satisfying a given packet error rate.

7. The method of claim 6, wherein the channel quality values are signalto noise ratios (SNRs) ortransport block sizes.

8. The method of claim 1, furthercomprising:

receiving the channel quality values; and
dynamically allocating the subcarriers to the UEs and determining modulation schemesforthe UEs according
to the channel quality values.

9. An orthogonal frequency division multiplexing (OFDM) communication system in which a plurality of subcarriers
are allocated to a plurality of user equipments (UEs), comprising:
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a Node Bfor determining the number of subcarrier groups (NG) and ateedback cycle (k) so that each subearrier
group is within a coherence bandwidth, dividing total subcarriers into a plurality of subcarrier groups each
having at least one subcarrier according to NG and k, receiving the channel quality values of the subcarrier
groups at channel quality transmission times, and dynamically allocating the subcarriers to the UEs and de-
termining modulation schemes forthe plurality of UEs according to the channel quality values; and
the plurality of UEs each determining channel quality values of the subcarrier groups, and transmitting the
channel quality values according to No and kso thatthe CQI qualityvalues are not overlapped with CQI quality
values from other UEs.

The OFDM communication system of claim 9, wherein the Node B controls a transmission time spacing (Nspacing)
between the chan nel quality values of the subcarrier groups without overlap between the U Es, and the UEs transmit

the channel quality values according to Nspacing.

"he OFDM communication system of claim 10, wherein Nspacyng is a positive integer between 1 and mod(k/(aXNG))
where a is a minimum data unit for transmitting a channel quality value.

‘he OFDM communication system of claim 11, wherein k is an integer between 2NG and a coherence time (ta)
and a multiple otthe minimum data unit.

‘he OFDM communication system of claim 9, wherein NG is an integer larger than the value of dividing a total
frequency bandwidth (8,) by a coherence bandwidth (f0). 
"he OFDM communication system of claim 9, wherein at least one of the UEs measures the power values of an

OFDM-CPICH (Common Pilot Channel) signal received on the plurality of subcarriers from the Node B, calculates
the CPICH group power value of every subcarrier group by geometric-average-modeling the CPICH power values
on a subcarrier group basis, calculates HS—PDSCH (High Speed Physical Downlink Shared Channel) group power
values by summing the CPICH group power values, a power offset between an HS-PDSCH and the CPICH, and
a reference power adjustment value, and determines the channel quality values for the HS-PDSCH group power
values, the channel quality values allowing transmission of a maximum amount of data, satisfying a given packet
error rate.

The OFDM communication system of claim 14, wherein the channel quality values are signal to noise ratios (SN Rs)
or transport block sizes.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a method and an apparatus for transmitting/receiving uplink signaling infor—
mation and uplink data in a Frequency Division Multiple Access (FDMA) wireless communication system using a single
carrier.

2. Description of the Related Art

[0002] Recently, active research is being conducted in an Orthogonal Frequency Division Multiplexing (OFDM) scheme
or a Single Carrier-Frequency Division Multiple Access (SC-FDMA) scheme similar to the OFDM scheme as a scheme
available for high speed data transmission through a wireless channel in a mobile communication system.
[0003] The OFDM scheme, which transmits data using multiple carriers, is aspecial type of a M ultiple Carrier Modulation
(MCM) scheme in which a serial symbol sequence is converted into parallel symbol sequences, and the parallel symbol
sequences are modulated with a plurality of mutually orthogonal subcarriers (or subcarrier channels) before being
transmitted.

[0004] FlG. 1 is a block diagram illustrating a structure of a transmitter of a typical OFDM system.
[0005] Referring to FIG. 1 , the OFDM transmitter includes a channel encoder 101, a modulator 1 02, a serial—to-parallel
converter 103, an Inverse Fast FourierTransform (IFFI') block or a Digital FourierTransform (DPT) block 104, a parallel—
to-serial converter 105, and a Cyclic Prefix (CP) inserter106.
[0006] The channel encoder 101 receives and channel-encodes an input information bit sequence. In general, a
convolutional encoder, aturbo encoder, or a Low Density Parity Check (LDPC) encoder is used as the channel encoder
101. The modulator 102 modulates the channel-encoded bit sequence according to a modulation scheme, such as a
Quadrature Phase Shift Keying (QPSK) scheme, 8PSK scheme, i6-ary Quadrature Amplitude Modulation (160AM)
scheme, 64QAM, 2560AM, etc. Although not shown in FIG. 1, it is obvious that a rate matching block for performing
repetition and puncturing may be inserted between the channel encoder 101 and the modulator 102.
[0007] The serial—to-parallel converter 103 receives output data from the modulator 102 and converts the received
data into parallel data. The IFFT block 104 receives the parallel data output from the serial-to-parallel converter 103 and
performs an IFFT operation on the parallel data. The data output from the lFl-‘l' block 104 is converted to serial data by
the parallel-to-serial converter 105. The CP inserter 106 inserts a Cyclic Prefix (CP) into the serial data output from the
parallel-to-serial converter 105, thereby generating an OFDM symbol to be transmitted.
[0008] The IFFT block 104 converts the input data of the frequency domain to output data of the time domain. In the
case of a typical OFDM system, because input data is processed in the frequency domain, a Peak to Average Power
Ratio (PAPR) of the data may increase when the data has been converted into the time domain.
[0009] The PAPR is one of the most important factors to be considered in the uplink transmission. As the PAPR
increases, the cell coverage decreases, so thatthe signal power required by a User Equipment (U E) increases. Therefore,
it is necessary to first reduce the PAPR, and it is thus possible to use an SC—FDMA scheme, which is a scheme modified
from the typical OFDM scheme, for the OFDM-based uplink transmission. It is possible to effectively reduce the PAPR
by enabling processing in the time domain without performing processing (channel encoding, modulation, etc.) of data
in the frequency domain.
[0010] FiG. 2 is a block diagram illustrating a structure of a transmitter in a system employing an SC-FDMA scheme,
which is a typical uplink transmission scheme.
[0011] Referring to FIG. 2, the SC-FDMA transmitter includes a channel encoder 201, a modulator 202, a serial-to-
parallel converter 203, a Fast Fourier Transform (FFT) block204, a sub-carrier mapper 205, an IFFT block 206, a parallel-
to-serial converter 207, and a CP inserter 208.
[0012] The channel encoder 201 receives and channel-encodes an input information bit sequence. The modulator
202 modulates the output of the channel encoder 201 according to a modulation scheme, such as a QPSK scheme, an
8PSK scheme, a 16QAM scheme, a 64QAM scheme, a 2560AM scheme, etc. A rate matching block (not shown) may
be included between the channel encoder 201 and the modulator 202.

[0013] The serial-to-parallel converter 203 receives data output from the modulator 202 and converts the received
data into parallel data. The FFT block 204 performs an FFT operation on the data output from the serfal-to-parallel
converter 203, thereby converting the data into data of the frequency domain. The sub-carrier mapper 205 maps the
output data of the Fl-‘l' block 204 to the input of the IFFT block 206. The IFFT block 206 performs an IFFT operation on
the data output from the sub-carrier mapper 205. The output data of the IFFT block 206 is converted to parallel data by
the parallel-to-serial converter 207. The CP inserter 208 inserts a CP into the parallel data output from the parallel-to-
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serial converter 207, thereby generating an OFDM symbol to be transmitted.
[0014] FIG. 3 is a block diagram illustrating in more detail the structure for resource mapping shown in FIG. 2. Here-
inafter, the operation of the sub-carrier mapper 205 will be described with reference to FIG. 3.
[0015] Referring to FIG. 3, data symbols 301 having been subjected to the channel encoding and modulation are input
to an FFT block 302. The output of the FFT block 302 is input to an lFFT block 304. At this time, a sub-carrier mapper
303 maps the output data of the FFT block 302 to the input data of the lFFT block 304.
[0016] The sub-carrier mapper303 maps the information symbols ofthefrequency domain data converted bythe FFT
block 302 to corresponding input points or inputtaps of the lFFT block 304 so that the information symbols can be carried
by proper sub-carriers.
[0017] During the mapping procedure, if the output symbols of the FFT block 302 are sequentially mapped to neigh-
boring input points ofthe lFFT block 304, the output symbols are transmitted by sub-carriers that are consecutive in the
frequency domain. This mapping scheme is referred to as a Localized Frequency Division Multiple Access (LFDMA)
scheme.

[0018] Further, when the output symbols of the FFT block 302 are mapped to input points ofthe lFFT block 304 having
a predetennined interval between them, the output symbols are transmitted by sub—carriers having equal intervals be—
tween them in the frequency domain. This mapping scheme is referred to as either an Interleaved Frequency Division
Multiple Access (IFDMA) scheme or a Distributed Frequency Division Multiple Access (DFDMA) scheme.
[0019] Although FIGS. 2 and 3 show one method of implementing the SC-FDMAtechnology in the frequency domain,
it is also possible to use various other methods, such as a method of implementing the technology in the time domain.
[0020] Diagrams (a) and (b) of FIG. 4 illustrates comparison between the positions ofsub—carriers usedforthe DFDMA
and the LFDMA in the frequency domain.
[0021] Referring to diagram (a) of FIG. 4, the transmission symbols of a UE using the DFDMA scheme are distributed
with equal intervals over the entire frequency domain (that is, the system band). Referring to diagram (b) of FIG. 4, the
transmission symbols of a UE using the LFDMA scheme are consecutively located at some part of the frequency domain.
[0022] According to the LFDMA scheme, because consecutive parts of the entire frequency band are used, it is
possible to obtain a frequency scheduling gain by selecting a partial frequency band having good channel gain in the
frequency selective channel environment in which severe channel change of frequency bands occurs. In contrast,
according to the DFDMA scheme, it is possible to obtain afrequency diversity gain astransmission symbols have various
channel gains by using a large number of sub-carriers distributed over a wide frequency band.
[0023] In order to maintain the characteristic of the single carrier as described above, simultaneously transmitted
information symbols should be mapped to the lFFT block such that they can always satisfy the LFDMA or DFDMA after
passing through a single FFT block (or DFT block).
[0024] In an actual communication system, various information symbols may be transmitted. For example, in the uplink
of a Long Term Evolution (LTE) system using the SC-FDMA based on a Universal Mobile Telecommunications System
(UMTS), uplink data, control information regulating a transport scheme of the uplink data (which includes Transport
Format (TF) information of the uplink data and/or Hybrid Automatic Repeat reQuest (HARQ) information), ACK/NACK
for an HARQ operation for downlink data, Channel Quality Indication (CQI) information indicating the channel status
reported to be used for scheduling of a node B, etc. may be transmitted. These enumerated information items have
different transmission characteristics.

[0025] Uplink data can be transmitted in a situation in which a UE has data in a transmission buffer ofthe UE and has
received permission for uplink transmission from a node B. The control information regulating the transport scheme of
the uplink data is transmitted onlywhen the uplink data is transmitted. Sometimes, uplink data may be transmitted without
transmission of control information. In contrast, the ACK/NACK, which is transmitted in response to downlink data, has
no relation to the transmission of the uplink data. That is, either both the uplink data and the ACK/NACK may be
simultaneously transmitted or only one of them may be transmitted. Further, the CQI, which is transmitted at a given
time, also has no relation to the transmission of the uplink data. That is, either both the uplink data and the CQI may be
simultaneously transmitted or only one of them may be transmitted.
[0026] As described above, various types of uplink information are transmitted in the SC-FDMA system. Under the
restriction of use of a single FFT block, which is a characteristic of the single sub—carrier, it is necessary to effectively
control the transmission of information in orderto transmit various types of information as described above. That is to
say, it is necessary to arrange a specific transmission rule for each of the cases where only uplink data is transmitted,
where only ACK/NACK or CQI is transmitted, and where both uplink data and uplink signaling information [ACK/NACK
or CQI) are transmitted.

SUMMARY OF THE INVENTION

[0027] Accordingly, the present invention has been made to solve the above-mentioned problems occurring in the
prior art, and provides a method and an apparatus for transmitting various types of uplink information having various
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characteristics by using a single FFT block.
[0028] The present invention also provides a method and an apparatus for time multiplexing uplink data and uplink
signaling information.
[0029] The present invention also provides a method and an apparatus for transmitting an additional pilot signal
necessary for the transmission of uplink signaling information.
[0030] In orderto accomplish this object, there is provided a method fortransmitting multiple types of uplink information
in a Single Carrier Frequency Division M ultiple Access (SC—FDMA) wireless communication system, the method including,
when there is uplink data to be transmitted, determining if there is uplink signaling information to be transmitted; when
there is no uplinksignaling information, time-multiplexing the uplink data and a firstpilotforthe uplink data andtransmitting
the multiplexed uplink data and first pilot; and when there exists the uplink signaling information, time-multiplexing the
uplink data, the first pilot for the uplink data, and a second pilot for the uplink data and the uplink signaling information,
and transmitting the multiplexed uplink data, first pilot, and second pilot.
[0031] In accordance with another aspect of the present invention, there is provided an apparatus for transmitting
multiple types of uplink information in a Single Carrier Frequency Division Multiple Access (SC-FDMA) wireless com—
munication system, the apparatus including a multiplexer for time multiplexing uplink data and a first pilot for the uplink
data when there is uplink data to be transmitted and there is no uplink signaling information, and time multiplexing the
uplink data, the first pilot forthe uplink data, and a second pilot for the uplink data and the uplink signaling information
when there is both the uplink signaling information and the uplink signaling information; and a resource mapper for
transmitting an output of the multiplexer after mapping the output of the multiplexerto afrequency resource.
[0032] In accordance with another aspect of the present invention, there is provided a method for receiving multiple
types of uplink information in a Single Carrier Frequency Division Multiple Access (SC—FDMA) wireless communication
system, the method including receiving from a UE a radio signal through a frequency resource; time—demultiplexing the
radio signal into uplink data related signal, a first pilot, uplink signaling related signal, and a second pilot; channel-
compensating the uplink data related signal by using the first pilot; decoding the channel-compensated uplink data
related signal and outputting uplink data; channel-compensating the uplink signaling related signal by using the second
pilot; and decoding the channel-compensated uplink signaling related signal and outputting uplink signaling information.
In accordance with another aspect of the present invention, there is provided an apparatus for receiving multiple types
of uplink information in a Single Carrier Frequency Division Multiple Access (SC-FDMA) wireless communication system,
the apparatus including a receiver block for receiving from a UE a radio signal through a frequency resource; a first
demultiplexerfortime—demultiplexing the radio signal into uplink data related signal, afirst pilot, uplink signaling related
signal, and asecond pilot; a first channel estimator/compensatorforchannel-compensating the uplink data related signal
by using the first pilot; a first channel decoder for decoding the channel-compensated uplink data related signal and
outputting uplink data; a second channel estimator/compensatorfor chan neI-compensating the uplink signaling related
signal by using the second pilot; and a second channel decoder for decoding the channel-compensated uplink signaling
related signal and outputting uplink signaling information.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The above and other objects, features and advantages of the present invention will be more apparent from the
following detailed description taken in conjunction with the accompanying drawings, in which:

F G. 1 is a block diagram illustrating a structure of a transmitter of a typical OFDM system;
F G. 2 is a block diagram illustrating a structure of atransmitter in a system employing an SC-FDMA scheme, which
is a typical uplink transmission scheme;

G. 3 is a block diagram illustrating in more detail the structure for resource mapping shown in FIG. 2;
G. 4is a diagram forcomparing the positions of sub-carriers used for the DFDMA and the LFDMA in the frequency

omain;
. 5 illustrates structures of an uplink transmission frame and its sub-frame of an LTE system;
. 6 illustrates frequency—time resources of an uplinktransmission unit in an LTE system;
. 7 is a signal flow diagram illustrating a process of signal transmission/reception between a node B and a UE;
. 8 illustrates use of frequency—time resources according to the present invention;
. 9 illustrate allocation of an additional pilot for uplink signaling information according to the present invention;
. 10 is a block diagram illustrating a structure of a transmitter according to the present invention;
. 11 is a block diagram illustrating a structure of a receiver according to the present invention;
. 12 is a flow diagram of an operation of a transmitter according to the present invention;
. 13 is a flow diagram of an operation of a receiver according to the present invention;

F G 14 illustrates a structure of a sub-frame including a pilot additionally used for the CQI according to the present
invention;

Q'l'l'l'l
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FIG. 15 is a block diagram illustrating a structure of a transmitter for time-multiplexing data and CQI according to
the present invention;
FIG. 16 illustrates a structure of a receiverfor receiving a radio signal transmitted by a transmitter according to the
present invention;
FIG. 17 is a flow diagram of an operation of a transmitter according to the present invention; and
FIG. 18 is a flow diagram of an operation of a receiver according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0034] Hereinafter, preferred embodiments of the present invention will be described with reference to the accompa-
nying drawings. In the following description, a detailed description of known functions and configurations incorporated
herein will be omitted when it may make the subject matter of the present invention rather unclear. Further, in the following
description of the present invention, various specific definitions are provided only to help general understanding of the
present invention, and it is apparent to those skilled in the art that the present invention can be implemented without
such definitions.

[0035] The present invention multiplexes different types of uplink information, so as to enable transmission of the
uplink information, which can satisfythe single carrier characteristic in a wireless communication system using a Single
Carrier Frequency Division Multiple Access (SC-FDMA) scheme. The following description discusses multiplexing for
uplinktransmission of uplink data, control information, ACK/NACK, CQI, etc. in an SC—FDMA wireless communication
system. As used herein, the other information exceptforthe uplinkdata and control information thereof, that is, information
including ACK/NAGK and CQI, is referred to as "uplink signaling information."
[0036] First, a Long Term Evolution (LTE) system, which is being standardized by the 3rd Generation Partnership
Project (3GPP), is discussed in orderto more clearly describe the present invention. The LTE system employs the SC-
FDMA for uplinktransmission. FIG. 5 illustrates structures of an uplink transmission frame and its sub-frame.
[0037] In FIG. 5, reference numeral 501 denotes a radio frame, which is an uplinktransmission unit and is defined to
have a length of 10 ms. One radio frame 501 includes 20 sub-frames 502, each ofwhich has a length of 0.5 ms. Further,
each sub-frame 502 includes six Long Blocks (LBs) 503, 505, 506, 507, 508 and 510, two Short Blocks (SBs) 504 and
509, and cyclic Prefixes (CPs) 511 and 512 located before the blocks. The LBs 503, 505, 506, 507,508 and 510 carry
information except for pilot signals or pilots used as a reference for coherent modulation, and 53s 504 and 509 are used
only to carry the pilots.
[0038] FIG. 6 illustrates the sub-frame 502 of FIG. 5 on the time domain and the frequency domain. In FIG. 6, the
horizontal axis indicates the frequency domain 601 and the vertical axis indicates the time domain 602. The range of
the frequency domain 601 corresponds to the entire frequency band 604 and the range of the time domain 602 corre-
sponds to one sub-frame 603. As noted, the SBs 605 and 606 carry pilots, and the LES 607 and 608 carry otherinformation
except for the pilots.
[0039] As described above, uplink data transmitted according to resource allocation by a node B, control information
in relation to the uplink data, ACK/NACK for indicating success or failure in reception of downlink data, CQI for indicating
a channel status, scheduling request information, etc. are transmitted by using the uplink resources.
[0040] Whether to transmit the uplink data is determined according to the scheduling of a node B, and a resource to
be used is also determined according to the resource allocation by the node B. The control information transmitted
togetherwith the uplink data is also transmitted according to the resources allocated by the node B. In contrast, since
the ACK/NACKis generated based on downlink data, theACK/NACKistransmitted using an uplink resource automatically
allocated according to whether or not the downlink data is transmitted, in response to the control channel defining the
downlink data or the downlink data channel. Further, since it is usual that the CQI is periodically transmitted, the COI is
transmitted using a resource determined in advance through setup by higher level signaling.
[0041] A process fortransmitting multiple types of uplink information will be described with reference to FIG. 7. FIG.
7 illustrates a process of signal transmission/reception between a node B and a UE.
[0042] Referring to FIG. 7, for communication with the UE 705, the node B 701 may transmit downlink data 704,
downlink control information 703 defining a transform format of the downlink data 704, an uplink grant 702 for allocating
an uplink resource of the UE according to a result of scheduling, etc. to the UE 705. In contrast, the UE 705 may transmit
uplink data 707, and ACK/NACK 706 for supporting an HARQ operation ofthe downlink data 704 from the node B 701,
etc. to the node B 701. Although not shown. the UE 705 may furthertransmit uplink signaling information such as CQI
indicating the channel information. However, the following discussion is mainly based on a case in which ACK/NACK is
transmitted as one of a representative uplink signaling information. Of course, control information for the uplink data
may be also transmitted together with the uplink data 707. Further, the following discussion can be applied to not only
the ACK/NACK but also other uplink signaling information such as CQI or scheduling request information.
[0043] In step 711, the node B 701 transmits downlink control information 708 together with downlink data 709. The
control information 708 and the downlink data 709 are transmitted at either exactly the same transmission time or nearly
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similar transmission time. After receiving the downlink control information 708, the UE 705 decodes the downlink data
709 based on the downlink control information 708. Then, the UE 705 informs the node B 701 of ifthe decoding of the
downlink data 709 was successful. Specifically, in step 715, the U E 705 transmits NACK, which implies that the received
downlink data has an error.

[0044] In step 712, the node B 701 transmits the uplink grant 710, which is resource allocation information for uplink
transmission of the UE 705. Upon receiving the uplink grant 710, the UE 705 transmits uplink data 714 together with
control information through an uplink resource indicated by the uplink grant 710 in step 716.
[0045] The radio resource for transmitting the ACK/NACK 706 must be set in advance. Since the ACK/NACK 706
relates to the transmission of the downlink data 704, the ACK/NACK 706 is transmitted by using either an uplink radio
resource mapped to the downlink resource used by the downlink control information 703 or an uplink radio resource
mapped to the downlink resource used by the downlink data 704. At this time, the mapping of the radio resource
corresponding to the ACK/NACK 706 may change according to time, and it is possible to enable the node B to know
the channel statuses corresponding to various sub-carriers, that is, corresponding to detailed frequency bands, by
changing the sub-carrier(s) carrying the ACK/NACK 706. In contrast, because the uplink data 707 uses an uplink radio
resource directly indicated by the uplink grant 702 transmitted in the downlink bythe node B 701, the UE 705 recognizes,
by using the uplink grant 702, the uplink radio resource to be used forthe uplink data 707.
[0046] When the NACK 713 and the uplink data 714 are transmitted at different transmission time as in steps 715 and
716, only one type of uplink information is transmitted at each transmission period. Therefore, the UE 705 can maintain
without difficulty the single carrier characteristic of the uplink transmission.
[0047] Upon receiving the NACK 71 3, the node B 701 retransmits downlink data 717 substantially equal tothe downlink
data 709 according to the HARQ operation in step 719. In step 719, control information of the retransmitted downlink
data 71 7 is transmitted. In step 721, the UE 705 transmits ACK 720 in response to the retransmitted downlink data 717.
Then, the HARQ operation forthe downlink data 709 and 717 is terminated. In step 721 also, the UE 705 transmits only
the ACK 720 without the uplink data. Therefore, the UE 705 can maintain without difficu lty the single carrier characteristic
of the uplink transmission.
[0048] In contrast, if the node B 701 transmits the downlink control information 730 and the downlink data 731 nearly
simultaneously with the uplink grant 732 in steps 733 and 734, the UE 705 uplinktransmits the ACK/NACK 736 and the
uplink data 735 substantially at the same time in steps 737 and 738. The radio resource for the ACK/NACK 736 is
determined based on the downlink data 731 orthe downlink control information 730 and the radio resource forthe uplink
data 735 is determined based on the uplink grant 732, and these radio resources are usually divided by the frequency
side within one sub-frame. Therefore, in the case where the UE 705 must simultaneously transmit the uplink data 735
and the ACK/NACK 736, it is impossible to contain the two types of information 735 and 736 in one FFT block and it is
thus impossible to satisfy the single carrier characteristic of the uplink transmission.
[0049] In the uplink transmission, it should be always possible to transmit the ACK/NACK 706 and the uplink data 707
within each sub-frame for the flexibility of the downlink and uplink transmission. Therefore, according to the present
invention, the ACK/NACK (that is, uplink signaling information) and the uplink data are time-multiplexed and transmitted
within the same frequency resource, in orderto always satisfy the single carrier characteristic of the uplink transmission
regardless of the transmission of the ACK/NACK and the uplink data within one sub-frame, which is the minimum
transmission unit.

[0050] FIG. 8 illustrates a sub-frame structure for time-multiplexing the ACK/NACK and uplink data according to the
present invention. In FIG. 8, the horizontal axis corresponds to the frequency domain 801, and the vertical axis corre—
sponds to the time domain 802. The range of the frequency domain 801 corresponds to the entire frequency band 804,
and the range of the time domain 802 corresponds to one sub-frame 803. As shown, short blocks 805 and 806 carry
pilots, and long blocks 807 carry uplink data and control information defining the transform format of the uplink data
except for the pilots.
[0051] The ACK/NACK is transmitted through a separate resource (ACK/NACK resource) 808 that is temporally
discriminated from the resource (data resource) for the uplink data. The length of the time interval for the ACK/NACK
may be the same as the size of each short block orthe size of each long block, or may be another size. Further, the
ACK/NACK resource may be variably determined according to the used frequency band, etc.
[0052] Referring to FIG. 8, short blocks 805 and 806 carry pilots, which are used in channel estimation for radio
resources (data resources) of uplink data transmitted through the long blocks 807. When the ACK/NACK is transmitted
at a different time point from that of the uplink data, all of the pilots are used forthe uplink data and it is impossible to
perform the channel estimation forthe radio resource (ACK/NACK resource). If the ACK/NACK is restored according to
a non-coherent scheme without channel estimation, the transmission performance is degraded in comparison with the
case including the channel estimation.
[0053] Therefore, according to the present invention, a second pilot forthe ACK/NACK having been time—multiplexed
with the uplink data within the same sub-frame is used in addition to the first pilot forthe uplink data. That is, the present
invention additionally uses the second pilot for the ACK/NACK, and frequency hopping may be applied to the second

Huawei v. OPTIS Exhibit No. 1002 - 202/401



10

75

20

25

30

35

40

45

50

55

EP 1 806 867 A2

pilot to be used in the uplink channel estimation of the node B. It is of course possible to apply such a technology to not
only transmission of the ACK/NACK but also transmission of other uplink signaling information.
[0054] FIG. 9 illustrates a structure of a sub-frame including the second pilot additionally used for the ACK/NACK
according to the present invention. In FIG. 9, the horizontal axis corresponds to the frequency domain 901, and the
vertical axis corresponds to the time domain 902. The range of the frequency domain 901 corresponds to the entire
frequency band 904, and the range of the time domain 902 corresponds to one sub-frame 903.
[0055] As shown, short blocks 905 and 906 carry the first pilots, and long blocks 907 carry uplink data and control
information defining the transform format of the uplink data.
[0056] The ACK/NACK is transmitted through a separate resource (ACK/NACK resource) 908 that is temporally
discriminated from the resource (data resource) for the uplink data. The second pilot for estimation of the channel in
relation to the ACK/NACK is transmitted to a time resource 909 just adjacent to the ACK/NACK resource 908, thereby
reflecting the channel status of the ACK/NACK. Due to the use of the ACK/NACK and the second pilot, one sub-frame
may have five or less long blocks.
[0057] FIG. 10 is a block diagram illustrating a structure of a transmitter (UE) for time-multiplexing data and ACK/
NACK according to the present invention.
[0058] Referring to FIG. 10, when the UE has uplink data to transmit, the uplink data 1002 andthe control information
1001 defining the transmit format of the uplink data 1002 are input to channel encoders 1006 and 1007, and are then
input to and multiplexed by a multiplexer 1008. The output of the multiplexer 1008 is input to a time multiplexer 1010.
Further, afirst pilot 1003forthe uplink data 1002 and/orthe control information 1001 is inputto thetime multiplexer 1 O1 0.
[0059] When there is ACK/NACK 1004 transmitted by the UE for HARQ operation of downlink data, the ACK/NACK
1004 is subjected to encoding, such as repetition encoding, by a channel encoder 1009, and is then input to the time
multiplexer 1010. A second pilot for the ACK/NACK 1004 is also input to the time multiplexer 1010.
[0060] The time multiplexer 1010 time-multiplexes the four inputs according to a predetermined sub-frame structure
(for example, the structure shown in FIG. 9), and a resource mapper 1011 then maps the multiplexed information to a
predetermined resource for transmission. The resource mapper 1011 includes an FFT (or DFT) block, a sub-carrier
mapper, and an IFFT block, and the outputs of the resource mapper 1011 are transmitted while maintaining equal
intervals between them in the frequency domain.
[0061] FIG. 11 illustrates a structure of a receiver (node B) for receiving and decoding a radio signal transmitted by
the transmitter.

[0062] When a receiver block 1 101 has received a signal of one sub-frame transmitted by the UE, the received signal
is time demultiplexed by a time demultiplexer1102 according to a predetermined sub-frame structure (for example, the
structure shown in FIG. 9). The time demultiplexer 1102 performs an operation inverse to the operation of the resource
mapper 1011 of the transmitter. The outputs of the time demultiplexer1102 include data-related signal 1103, a first pilot
1104 for uplink data, ACK/NACK-related signal 1106, and a second pilot 1107 for the ACK/NACK.
[0063] The channel estimator/compensator1105 performs channel estimation for the data resource by means of the
first pilot 1 104, and channel-compensates the data-related signal 1103 by means of the channel estimation information.
The output of the channel estimator/compensator 1105 is demultiplexed into encoded control information and encoded
uplink data by the demultiplexer 1110. The encoded control information and the encoded uplink data are restored to the
uplink data 1114 and the control information 1113 by the channel decoders 1111 and 1112.
[0064] Further, the channel estimator/compensator 1108 performs channel estimation for the ACK/NACK resource
and then performs channel compensation of the ACK/NACK-related signal 1106 by using the channel estimation infor—
mation. The output of the channel estimator 1108 is decoded by a channel decoder 11 15, so that it is restored to the
ACK/NACK 1116.

[0065] FIG. 12 is a flow diagram illustrating the operation of a transmitter according to the present invention. In the
following description, description of the control information for the uplink data is omitted because it is the same as that
of the uplink data.
[0066] Referring to FIG. 12, the UE determines whetherto transmit data in step 1202. Specifically, the UE determines
ifthe UE has data to be transmitted and if there is a data resource available to the UE through scheduling, etc. of a node
B. When the determination in step 1202 concludes that there is data to be transmitted, the UE transmits in step 1203
the data after mapping the data to a data resource (907 in FIG. 9), which corresponds to the first time interval of one
sub-frame, , and then in step 1205 transmits a first pilot forthe data after mapping the first pilot to a time resource (905
and 906 in FIG. 9) adjacent to the first time interval.
[0067] After the first pilot, the UE determines in step 1206 if it will transmit ACK/NACK for downlink data, based on
the HARQ operation forthe downlink data and based on if the downlink data has been normally received. If the deter-
mination in step 1206 concludes that there is ACK/NACK to be transmitted, the UE transmits in step 1207 the ACK/
NACK after mapping the ACK/NACK to an ACK/NACK resource (908 in FIG. 9), which corresponds to a second time
inten/al different from the first time interval, and transmits in step 1208 the second pilot forthe ACK/NACK after mapping
the second pilot to a time resource (909 in FIG. 9) adjacent to the second time interval. lfthe determination in step 1206
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concludes that there is no ACK/NACKto be transmitted, no information is transmitted in the second time interval at all.
[0068] When the determination in step 1202 concludes thatthere is no data to be transmitted, the UE determines in
step 1204 ifthere is ACK/NACKto be transmitted. When there is ACK/NACKto be transmitted, the UE transmits in step
1209 the ACK/NACK in the second time interval and transmits in step 1210 the second pilot for the ACK/NACK through
the time resource adjacent to the second time interval. In this case, no information is transmitted in the first time interval
at all. When there is no ACK/NACK or other uplink signaling information, the operation for the current sub—frame is
terminated.

[0069] FIG. 13 is a flow diagram of an operation of a receiver according to the present invention. In the following
description, description ofthe control information forthe uplink data is omitted because it is the same as that ofthe uplink
data.

[0070] Referring to FIG. 13, the node B determines if there is data to receive in step 1302. Specifically, the node B
determines if the node B has allocated a data resource to the UE through scheduling, etc. When the determination in
step 1302 concludes thatthere is data to be received, the node B in step 1303 extracts the first pilot from a predetermined
time resource block (905 and 906 in FIG. 9) of a received signal during one sub-frame and performs channel estimation
of the data resource (the first time interval, 907 in FIG. 9) included in the received signal by using the first pilot. Then,
in step 1304, the node B extracts data-related signal corresponding to the first time interval of the received signal, and
obtains the data by channel-compensating the data-related signal by using channel estimation information obtained
based on the first pilot.
[0071] After obtaining the data, the node B determines in step 1305 ifthe received signal includes ACK/NACK, based
on if a resource has been allocated at a previous transmission time point. When the received signal includes ACK/NACK,
the node B in step 1306 extracts the second pilot from a predetermined time resource block (909 in FIG. 9), and performs
channel estimation ofthe ACK/NACK resource (that is, the secondtime interval 908 in FIG. 9) of the received signal by
using the second pilot. In step 1307, the node B extracts ACK/NACK-related signal corresponding to the second time
interval of the received signal, and obtains the ACK/NACK by channel-compensating the ACK/NACK-related signal by
using the channel estimation information obtained from the second pilot.
[0072] Meanwhile, when the determination in step 1302 concludes that there is no data to be received, the node B
determines in step 1308 if there is ACK/NACKto receive. When there is ACK/NACKto receive, the node B in step 1309
extracts the second pilot from the predetermined time resource block of the received signal and performs channel
estimation of the ACK/NACK resource (the second time interval) of the received signal by using the second pilot. In step
1310, the node B extracts ACK/NACK—related signal corresponding to the second time interval of the received signal,
and obtains the ACK/NACK by channel-compensating the ACK/NACK-related signal by using the channel estimation
information obtained from the second pilot.
[0073] Another preferred embodiment of the present invention discussed below considers a case of using a second
pilot for the CQI in addition to the first pilot for the uplink data in a situation in which uplink data and the CQI, which is
uplink signaling information, are time-multiplexed within a sub-frame. The second pilot forthe CQI may be used when
the node B additionally determinesthe uplink channel status and performs uplinkscheduling. Therefore, when the second
pilot is transmitted by using different sub-carriers at each transmission period instead of always using the same sub—
carrier, the node B can obtain a more detailed uplink channel status according to the sub-carriers.
[0074] This embodiment provides a scheme of changing sub-carriers carrying the second pilot according to transmis-
sion time points for the above-mentioned purpose, that is a scheme for applying frequency hopping. To this end, the
frequency hopping is also applied to the CQI. It goes without saying that the frequency hopping transmission of the CQI
and a corresponding pilot proposed by the present embodiment can be applied to the transmission of other uplink
signaling information as well as the CQI.
[0075] FIG. 14 illustrates a structure of a sub-frame including the second pilot additionally used forthe CQI according
to an embodiment ofthe present invention. In FIG. 14, the horizontal axis corresponds to the frequency domain 1401,
and the vertical axis corresponds to the time domain 1402. The range of the frequency domain 1401 corresponds to the
entire frequency band 1404, and the range of the time domain 1402 corresponds to one sub-frame 1403.
[0076] As shown, short blocks 1405 and 1406 carry the first pilots for uplink data, and long blocks 1407 carry the
uplink data and control information defining the transform format of the uplink data.
[0077] The CQI is transmitted through a separate resource (CQI resource) 1408 that is temporally discriminated from
the resource (data resource) forthe uplink data. The second pilot for estimation of the channel in relation to the CQI is
transmitted to a time resource 1409 just adjacent to the CQI resource 1408, thereby reflecting the channel status of the
CQI. Due to the use of the CQI and the second pilot, one sub-frame may have five or less long blocks.
[0078] During one sub-frame, the CQI and the second pilot are transmitted by a sub-carrier set including a part of the
sub-carriers in the entire frequency band 1404, and the CQI and the second pilot are carried by the same sub-carrier
(5). At this time, the second pilot is transmitted according to a distributed transmission scheme, so as to inform the node
B of the uplink channel quality for the UE. By using the distributed transmission scheme, it is possible to additionally
obtain a frequency diversity effect.
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[0079] FIG. 15 is a block diagram illustrating a structure of a transmitter (UE) for time multiplexing data and CQI
according to an embodiment ofthe present invention.
[0080] Referring to FIG. 15, when the UE has uplink data to transmit, the uplink data 1502 andthe control information
1501 defining the transmit format of the uplink data 1502 are input to channel encoders 1506 and 1507, and are then
input to and multiplexed by a multiplexer 1508. The output of the multiplexer 1508 is input to a time multiplexer 1510.
Further, afirst pilot 1503forthe uplink data 1502 and/orthe control information 1501 is inputto thetime multiplexer1510.
[0081] When there is CQI 1504 transmitted by the UE for downlink scheduling, the CQI 1504 is subjected to encoding,
such as repetition encoding, by a channel encoder 1509, and is then input to the time multiplexer 1510. A second pilot
for the CQI 1504 is also input to the time multiplexer 1510.
[0082] The time multiplexer 1510 time-multiplexes the four inputs according to a predetermined sub-frame structure
(for example, the structure shown in FIG. 14), and a resource mapper 1511 then transmits the multiplexed information
after mapping the multiplexed information to a predetermined resource. By the resource mapper 1511, the CQI 1504
and the second pilot 1505 are mapped to the same sub-carrier (or sub-carrier group). At this time, the CQI 1504 and
the second pilot 1505 are mapped to a sub—carrier (or sub-carrier group), which changes according to time by determi—
nation of a hopping controller 1513. The frequency hopping as described above is also applied to the second pilot, and
the UE can infon'n the node B of the uplink channel quality in more detail by the frequency hopping of the second pilot
1505. For example, the frequency hopping may be performed according to a time function as defined by Equation (1)
below.

SC _i = F(frame _num, sub _ frame __num, symbol _ num, Seed) ...... (1)

[0083] In Equation (1), SC_idenotes an index of a sub-carrier set to which the CQI and the second pilot are mapped,
frame_num denotes a frame number, sub_frame_num denotes a sub-frame number within the frame, symboLnum
denotes a symbol numberwithin the sub-frame, and Seeddenotes a predetermined reference value. Fu rther, F() denotes
a predetermined function in the system.
[0084] In FIG. 15, The resource mapper 1511 includes an FFT (or DFT) block, a sub—carrier mapper, and an IFI-‘I'
block, as described above with reference to FIG. 2, and the outputs (frequency components) of the resource mapper
1511 are transmitted while maintaining equal intervals (0 or above) between them in the frequency domain.
[0085] FIG. 16 illustrates a structure of a receiver (node B) for receiving and decoding a radio signal transmitted by
the transmitter.

[0086] When a receiver block 1601 has received a signal of one sub-frame transmitted by the UE, the received signal
is time demultiplexed by a time demultiplexer 1602 according to a predetermined sub-frame structure (for example, the
structure shown in FIG. 14). The time demultiplexer1602 performs an operation inverse to the operation ofthe resource
mapper 1511 of the transmitter. The outputs of the time demultiplexer1602 include data—related signal 1603, a first pilot
1604 for uplink data, CQIereIated signal 1606, and a second pilot 1607 for the CQI.
[0087] The time demultiplexer1602 performs frequency hopping forthe CQI 1606 and the second pilot 1607, and the
hopping controller 1617 controls the time demultiplexer 1602. That is, the time demultiplexer1602 detects a sub-carrier
group determined at each transmission time point by the hopping controller 1617, and detects the CQI-related signal
1606 and the second pilot 1607 from the detected sub-carrier group.
[0088] The channel estimator/compensator1605 performs channel estimation for the data resource by means of the
first pilot 1604, and channel-compensates the data-related signal 1603 by means of the channel estimation information.
The output of the channel estimator/compensator 1605 is demultiplexed into encoded control information and encoded
uplink data by the demultiplexer 1610. The encoded control information and the encoded uplink data are restored to the
uplink data 1614 and the control information 1613 by the channel decoders 1611 and 1612.
[0089] The channel estimator/compensator 1608 performs channel estimation forthe CQI resource and then performs
channel compensation of the CQI-related signal 1606 by using the channel estimation information. The output of the
channel estimator 1608 is decoded by a channel decoder 1615, so that it is restored to the CQI 1616.
[0090] FIG. 17 is a flow diagram illustrating the operation of atransmitter according to an embodiment of the present
invention. In the following description, description of the control information for the uplink data is omitted because it is
the same as that of the uplink data.
[0091] Referring to FIG. 17, the UE determines whetherto transmit data in step 1702. Specifically, the UE determines
ifthe UE has data to be transmitted and ifthere is a data resource allocated to the UEthrough scheduling, etc. of a node
B. When the determination in step 1702 concludes that there is data to be transmitted, the UE in step 1703 transmits
the data after mapping the data to a data resource (1407 in FIG. 14), which corresponds to the first time interval of one
sub-frame, , and then in step 1705 transmits afirst pilot forthe data after mapping the first pilot to a time resource (1405
and 1406 in FIG. 14) adjacent to the first time interval.

Huawei v. OPTIS Exhibit No. 1002 - 205/401



10

75

20

25

30

35

40

45

50

55

EP 1 806 867 A2

[0092] After transmitting the first pilot, the UE determines in step 1706 if it will transmit CQI for downlink data, based
on a predetermined CQI period. lfthe determination in step 1706 concludes that there is CQI to be transmitted, the UE
in step 1707 transmits the CQI after mapping the CQI to a CQI resource (1408 in FIG. 14), which corresponds to a
second time interval different from the first time interval, and in step 1708 transmits the second pilot for the CQI after
mapping the second pilotto a time resource (1409 in FIG 14) adjacent to the second time interval. If the determination
in step 1706 concludesthatthere is no CQI to be transmitted, no information is transmitted in the second time interval at all.
[0093] When the determination in step 1702 concludes that there is no data to be transmitted, the UE in step 1709
determines in step 1704 if there is CQI to betransmitted. When there is CQI to be transmitted, the UE transmits the CQI
in the second time interval and in step 171 0 transmits the second pilot forthe CQI through the time resource adjacent
to the second time interval. In this case, no information is transmitted in the first time interval at all. When there is no
CQI to be transmitted or other uplink signaling information, the operation for the current sub—frame is terminated.
[0094] FIG. 18 is a flow diagram of an operation of a receiver according to an embodiment of the present invention.
In the following description, a description of the control information for the uplink data is omitted because it is the same
as that of the uplink data.
[0095] Referring to FIG. 18, the node B determines if there is data to receive in step 1802. Specifically, the node B
determines if the node B has allocated a data resource to the UE through scheduling, etc. When the determination in
step 1802 concludes thatthere is data to be received, the node B in step 1803 extracts the first pilot from a predetermined
time resource block (1 405 and 1406 in FIG. 14) of a received signal during one sub-frame and performs channel estimation
of the data resource (the first time interval, 1407 in FIG. 14) included in the received signal by using the first pilot. Then,
in step 1804, the node B extracts data—related signal corresponding to the first time interval of the received signal, and
obtains the data by channel-compensating the data—related signal by using channel estimation information obtained
based on the first pilot.
[0096] After obtaining the data, the node B determines in step 1805 if the received signal includes CQI, according to
the predetermined CQI period. When the received signal includes CQI, the node B in step 1812 determines the position
of the frequency resource for reading the CQI and the second pilotthrough frequency hopping ofthe CQI and the second
pilot, and extracts the second pilot from a predetermined time resource block (1409 in FIG. 14) of the determined
frequency domain and in step 1806 performs channel estimation of the CQI resource (that is, the second time interval
1408 in FIG. 14) of the received signal by using the second pilot.
[0097] In step 1806, the node B recognizes the uplink channel quality from the second pilot and uses the information
of uplink channel quality in uplink scheduling. That is, the node B can determine the reception reliability ofthe CQI based
on the channel quality of the CQI resource, can determine the uplink channel quality from the reception reliability of the
CQI, and can use the uplink channel quality in uplink scheduling.
[0098] Then, in step 1807, the node B extracts CQI-related signal fromthe second time interval ofthe received signal,
and channel-compensates the extracted CQI-related signal by using the CQI-related signal obtained from the second
pilot, thereby obtaining the CQI. The CQI can be used in uplink scheduling.
[0099] Meanwhile, when the determination in step 1802 concludes that there is no data to be received, the node B
determines in step 1808 if there is CQI to receive. When there is CQI to receive, the node B in step 1818 determines
the position of the frequency resource for reading the CQI and the second pilot through frequency hopping ofthe CQI
and the second pilot, and extracts the second pilotfrom apredetermined time resource block ofthe determined frequency
domain and in step 1809 performs channel estimation of the CQI resource (that is, the second time interval) of the
received signal by using the second pilot. Then, in step 1810, the node B extracts CQI-related signal from the second
time interval ofthe received signal, and channel-compensates the extracted CQI-related signal by using the CQI-related
signal obtained from the second pilot, thereby obtaining the CQI.
[0100] The present invention presents schemes for multiplexing and resource mapping of uplink data and uplink
signaling information, in orderto satisfy the single sub-carrier characteristic in transmission ofthe uplink data and uplink
signaling information in a Single Carrier Frequency Division M ultiple Access (SC-FDMA) wireless communication system.
The present invention provides a time multiplexing scheme and a pilot structure thereof, which can eliminate factors
disturbing the single carriertransmission requirement and prevent PAPFt increase, which may occurwhen uplink data
and uplink signaling information such as ACK/NACK and CQI are transmitted without relation to each other. Further,
the present invention provides a scheme for frequency hopping of the uplink control information and the pilot, in order
to enhance the performance of the channel estimation by using an additional pilot.
[0101] While the invention has been shown and described with reference to certain preferred embodiments thereof,
it will be understood by those skilled in the art that various changes in form and details may be made therein without
departing from the spirit and scope of the invention as defined by the appended claims.
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Claims

1. A method fortransmitting multiple types of uplinkinformation in a Single Carrier Frequency Division Multiple Access
(SC-FDMA) wireless communication system, the method comprising the steps of:

when there is uplink data to be transmitted, determining ifthere is uplink signaling information to be transmitted;
when there is no uplink signaling information, time—multiplexing the uplink data and a first pilot for the uplink
data and transmitting the multiplexed uplink data and first pilot; and
when there exists the uplink signaling information, time-multiplexing the uplink data, the first pilot forthe uplink

70 data, and a second pilot forthe uplink data and the uplink signaling information, and transmitting the multiplexed
uplink data, first pilot, and second pilot.

2. The method as claimed in claim 1 , wherein the second pilot is transmitted temporally adjacent to the uplink signaling
information.

15

3. The method as claimed in claim 1 , further comprising performing frequency hopping in orderto determine a position
of asub-carriersetwithin thefrequency resource, wherein the sub-carrier set is used to carry both the uplinksignaling
information and the second pilot.

20 4. The method as claimed in claim 1, wherein the uplink signaling information comprises at least one of a Channel
Quality indicator (CQI), which periodically occurs in order to indicate a status of a channel, a ACK/NACK, which
indicates success or failure in reception of downlink data, and scheduling request information.

5. An apparatus for transmitting multiple types of uplink information in a Single Carrier Frequency Division Multiple
25 Access (SC-FDMA) wireless communication system, the apparatus comprising:

a multiplexerfor time multiplexing uplink data and a first pilotfor the uplink data when there is uplink datato be
transmitted and there is no uplink signaling information, and time multiplexing the uplink data, the first pilot for
the uplink data, and a second pilot for the uplink data and the uplink signaling information when there is both

30 the uplink signaling information and the uplink signaling information; and
a resource mapperfor transmitting an output of the multiplexer after mapping the output of the multiplexerto a
frequency resource.

6. The apparatus as claimed in claim 5, wherein the second pilot is transmitted temporally adjacent to the uplink
35 signaling information.

7. The apparatus as claimed in claim 5, further comprising a hopping controller for performing frequency hopping in
order to determine a position of a sub-carrier setwithin the frequency resource, wherein the sub-carrier set is used
to carry both the uplink signaling information and the second pilot.40

8. The apparatus as claimed in claim 5, wherein the uplink signaling information includes at least one of a Channel
Quality indicator (CQI), which periodically occurs in order to indicate a status of a channel, a ACK/NACK, which
indicates success or failure in reception of downlink data, and scheduling request information.

45 9. A method for receiving multiple types of uplink information in a Single Carrier Frequency Division Multiple Access
(SC-FDMA) wireless communication system, the method comprising the steps of:

receiving from an user equipment (UE) a radio signal through a frequency resource;
time-demultiplexing the radio signal into uplink data-related signal, a first pilot, uplink signaling-related signal,

50 and a second pilot;
channel-compensating the uplink data-related signal by using the first pilot;
decoding the channelecompensated uplink dataerelated signal and outputting uplink data;
channel-compensating the uplink signaling-related signal by using the second pilot; and
decoding the channel-compensated uplink signaling-related signal and outputting uplink signaling information.55

10. The method as claimed in claim 9, wherein the second pilot is received temporally adjacent to the uplink signaling
information.

11
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15.

16.
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The method as claimed in claim 9, further comprising performing frequency hopping in orderto determine a position
of a sub-carrier set within the frequency resource, wherein the sub-carrier set is used to read the uplink signaling
information and the second pilot.

The method as claimed in claim 9, wherein the uplink signaling information comprises at least one of a Channel
Quality indicator (CQI), which periodically occurs in order to indicate a status of a channel, a ACK/NACK, which
indicates success or failure in reception of downlink data, and scheduling request information.

An apparatus for receiving multiple types of uplink information in a Single Carrier Frequency Division Multiple Access
(SC-FDMA) wireless communication system, the apparatus comprising:

a receiver block for receiving from an user equipment (UE) a radio signal through a frequency resource;
a first demultiplexer for time—demultiplexing the radio signal into uplink data—related signal, a first pilot, uplink
signaling-related signal, and a second pilot;
afirst channel estimator/compensator for channel-compensating the uplink data-related signal by using the first
pilot;
a first chan nel decoderfor decoding the channel-compensated uplink data-related signal and outputting uplink
data;
a second channel estimator/compensatorforchannel-compensating the uplinksignaling-related signal by using
the second pilot; and
a second channel decoderfor decoding the channel-compensated uplinksignaling-related signal and outputting
uplink signaling information.

The apparatus as claimed in claim 13, wherein the second pilot is received temporally adjacentto the uplink signaling
information.

The apparatus as claimed in claim 13, further comprising a hopping controller for controlling the first demultiplexer
by performing frequency hopping in orderto determine a position of a sub-carrier set within the frequency resource,
wherein the sub-carrier set is used to read the uplink signaling information and the second pilot.

The apparatus as claimed in claim 13, wherein the uplink signaling information comprises at least one of a Channel
Quality indicator (CQI), which periodically occurs in order to indicate a status of a channel, a ACK/NACK, which
indicates success or failure in reception of downlink data, and scheduling request information.

12
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a method and
an apparatus for transmitting/receiving uplink signaling
information and uplink data in a Frequency Division Mul-
tiple Access (FDMA) wireless communication system us-
ing a single carrier.

2. Description of the Related Art

[0002] An Orthogonal Frequency Division Multiplexing
(OFDM) scheme or a Single Carrier- Frequency Division
MultipleAccess(SC-FDMA)scheme similartotheOFDM
scheme have been actively researched as a scheme
available for high speed data transmission through a
wireless channel in a mobile communication system.
[0003] An OFDM scheme, which transmits data using
multiple carriers, is a special type of a Multiple Carrier
Modulation (MCM) scheme in which a serial symbol se-
quence is converted into parallel symbol sequences, and
the parallel symbol sequences are modulated with a plu-
rality of mutually orthogonal subcarriers (or subcarrier
channels) before being transmitted.
[0004] FlG. 1 shows a transmitter of a typical OFDM
system The OFDM transmitter includes a channel en-
coder 1 01 , a modulator 1 02, a serial-to-parallel (S/P) con-
verter 103, an Inverse Fast Fourier Transform (IFFT)
block or a Digital Fourier Transform (DFT) block 104, a
parallel-to-serial (PIS) converter 105, and a Cyclic Prefix
(CP) inserter 106.
[0005] The channel encoder 101 receives and chan-
nel-encodes a information bit sequence. In general, a
convolutional encoder, aturbo encoder, ora Low Density
Parity Check (LDPC) encoder are used as the channel
encoder 101 . The modulator 102 modulatesthe channel-

encoded bit sequence according to a modulation
scheme, such as a Quadrature Phase Shift Keying
(QPSK) scheme, a 8PSK scheme, a 16-ary Quadrature
Amplitude Modulation (160AM) scheme, a 64QAM
scheme, a 2560AM scheme, etc. Meanwhile, although
not shown in FIG. 1, it is obvious that a rate matching
block for performing repetition and puncturing may be
inserted between the channel encoder 101 and the mod-
ulator 102.

[0006] The SIP converter 103 receives output data
from the modulator 102 and converts the received data

into parallel data. The IFFT block 104 receives the par-
allel data outputfrom the SIP converter 1 03 and performs
an IFFT operation on the parallel data. The data output
from the IFFT block 104 is converted to serial data by
the P/S converter 105. The CP inserter 106 inserts a CP

into the serial data output from the P/S converter 105,
thereby generating an OFDM symbol to be transmitted.
[0007] The IFFT block 104 converts the input data of
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the frequency domain to output data of the time domain.
In a typical OFDM system, because input data is proc-
essed inthefrequency domain, a Peakto Average Power
Ratio (PAPR) of the data may increase when the data
have been converted into the time domain.

[0008] A PAPR is one of the most important factors to
be considered in the uplink transmission. As PAPFI in—
creases, the ceil coverage decreases, so signal power
required by a terminal increases. Therefore, it is neces-
sary to first reduce the PAPFI, and it is thus possible to
use an SC—FDMA scheme, which is a scheme modified
fromthetypical OFDM scheme, forthe OFDM-based up-
linktransmission. Th at is to say, it is possible to effectively
reduce the PAPFI by enabling processing in the time do—
main without performing processing (channel encoding,
modulation, etc.) of data in the frequency domain.
[0009] FIG. 2 shows atransmitter in a system employ-
ing an SC-FDMA scheme, which is a typical uplinktrans-
mission scheme. The SC-FDMA transmitter includes a

channel encoder 201, a modulator 202, a serial-to-par—
allel (S/P) converter203, a Fast FourierTransform (FFI')
block 204, a sub-carrier mapper 205, an IFI-‘i block 206,
a parallel-to-serial (P/S) converter207, and a CP inserter
208.

[0010] The channel encoder 201 receives and chan-
nel—encodes a information bit sequence. The modulator
202 modulates the output of the channel encoder 201
according to a modulation scheme, such as a QPSK
scheme, an BPSK scheme, a 1BQAM scheme, a 64QAM
scheme, a 2560AM scheme, etc. A rate matching block
may be omitted between the channel encoder 201 and
the modulator 202.

[0011] The SIP converter 203 receives data output
from the modulator 202 and converts the received data

into parallel data. The FFT block 204 performs an FFT
operation on the data outputfrom the SIP converter 203,
thereby converting the data into data of the frequency
domain. The sub-carrier mapper 205 maps the output
data of the FFT block 204 to the input of the IFFT block
206. The IFFI' block 206 performs an IFFT operation on
the data output from the sub-carrier mapper 205. The
output data ofthe IFFT block 206 is converted to parallel
data by the P/S converter 207. The CP inserter 208 in—
serts a CP into the parallel data output from the P/S con—
verter 207, thereby generating an OFDM symbol to be
transmitted.

[0012] FIG. 3 shows in more detail the structure for
resource mapping shown in FIG 2. Hereinafter, the op-
eration of the sub-carrier mapper 205 will be described
with reference to FIG. 3. Data symbols 301 having been
subjected to the channel encoding and modulation are
input to an FFT block 302. The output of the FFT block
302 is input to an IFFT block 304. A sub-carrier mapper
303 maps the output data of the FFT block 302 to the
input data of the IFFT block 304.
[0013] The sub-carrier mapper 303 maps the informa—
tion symbols of the frequency domain data converted by
the FFT block 302 to corresponding input points or input
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taps of the IFFT block 304 so the information symbols
can be carried by proper sub-carriers.
[0014] During the mapping procedure, when the output
symbols of the FFT block 302 are sequentially mapped
to neighboring input points of the IFFT block 304, the
output symbols are transmitted by sub-carriers that are
consecutive in the frequency domain. This mapping
scheme is called a Localized Frequency Division Multiple
Access (LFDMA) scheme.
[0015] Further, when the output symbols of the FFI'
block 302 are mapped to input points of the IFFT block
304 having a predetermined interval between them, the
output symbols are transmitted by sub-carriers having
equal intervals between them in the frequency domain.
This mapping scheme is called either an Interleaved Fre-
quency Division Multiple Access (IFDMA) scheme or a
Distributed Frequency Division Multiple Access (DFD-
MA) scheme.
[0016] Although FIGs. 2 and 3 show one method of
implementing the SC-FDMAtechnology in thefrequency
domain, it is also possible to use various other methods,
such as a method of implementing the technology in the
time domain.

[0017] Diagrams (a) and (b) in FIG. 4 are views for
comparison between the positions of sub-carriers used
forthe DFDMA and the LFDMA in the frequency domain.
In diagram (a), the transmission symbols of a terminal
using the DFDMA scheme are distributed with equal in-
tervals overthe entire frequency domain (that is, the sys-
tem band). In diagram (b), the transmission symbols of
a terminal using the LFDMA scheme are consecutively
located at some part of the frequency domain.
[0018] According to the LFDMA scheme, because
consecutive parts ofthe entire frequency band are used,
it is possible to obtain a frequency scheduling gain by
selecting a partial frequency band having good channel
gain in the frequency selective channel environment in
which severe channel change of frequency bands oc-
curs. In contrast, according to the DFDMA scheme, it is
possible to obtain afrequency diversity gain as transmis-
sion symbols have various channel gains by using a large
number of sub-carriers distributed over a widefrequency
band.

[0019] In order to maintain a characteristic of a single
carrier as described above, simultaneously transmitted
information symbols should be mapped to the IFFT block
so they can always satisfy the LFDMA or DFDMA after
passing through a single FFT block (or DFT block).
[0020] In an actual communication system, various in-
formation symbols may be transmitted. For example, in
the uplink of a Long Term Evolution (LTE) system using
the SCFFDMA based on a Universal Mobile Telecommui

nioations System (UMTS), uplink data, control informa-
tion regulating a transport scheme of the uplink data
(which includes Transport Format (TF) information ofthe
uplink data and/or Hybrid Automatic Repeat reQuest
(HARQ) information), an ACKnowledgement/Negative
ACKnowledgment (ACK/NACK) for a HARQ operation
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for downlink data, a Channel Quality Indication (CQI) in-
dicatingthe channel status reportedto be used forsched-
uling of a base station, etc. may be transmitted. Those
enumerated information items have different transmis-

sion characteristics, respectively.
[0021] Uplink data can be transmitted in a situation in
which a terminal has data in a transmission buffer of the

terminal and has received permission for uplink trans-
mission from a base station. The control information reg-
ulating the transport scheme of the uplink data is trans-
mitted only when the uplink data is transmitted. Some—
times, uplink data may be transmitted without transmis-
sion of control information. In contrast, the ACK/NACK,
which is transmitted in response to downlink data, has
no relation to transmission of uplink data. That is, either
both the uplink data and the ACK/NACK may be simul-
taneously transmitted or only one ofthem may be trans-
mitted. Further, the CQI, which is transmitted at a given
time, also has no relation to transmission of uplink data.
That is, either both the uplink data and the CQI may be
simultaneously transmitted or only one of them may be
transmitted.

[0022] As described above, various types of uplink in-
formation aretransmitted inthe SC-FDMAsystem. Under
the restriction of use of a single Fl-‘I' block, which is a
characteristic of a single sub-carrier, it is necessary to
effectively control transmission of information in orderto
transmit various types of information as described above.
That is to say, it is necessary to arrange a specific trans—
mission rule when only uplink data is transmitted, when
only an ACK/NACK or a CQI is transmitted, and when
both uplink data and uplink signaling information (ACK/
NACK or CQI) are transmitted.

SUMMARY OF THE INVENTION

[0023] Accordingly, the present invention has been
made to solve the above-mentioned problems occurring
in the prior art, and provides a method and an apparatus
for transmitting uplink information items having various
characteristics by using a single FFT block.
[0024] The present invention also provides a method
and an apparatus for transmitting uplink signaling infor—
mation, such as ACK/NACK or CQI, according to exist—
ence or absence of uplink data.
[0025] The present invention also provides a method
and an apparatus for indicating whether the uplink sign-
aling infomation, such as ACK/NACK or CQI, uses re-
sources allocated to uplink data in transmission of the
uplink data.
[0026] In order to accomplish this object, there is pro—
vided a method for transmitting multiple types of uplink
information in an SC-FDMA wireless communication sys-
tem, the method including determining whether uplink
signaling information exists to betransmitted when uplink
data existsto be transmitted; multiplexingthe uplink data
and control information for the uplink data and transmit-
ting multiplexed data through a first frequency resource
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allocated for the uplink data, when no uplink signaling
information exists; multiplexing the uplink data, control
information for the uplink data, and the uplink signaling
information, and transmitting multiplexed data through a
first frequency resource allocated for the uplink data,
when the uplink signaling information exists; and trans-
mitting the uplink signaling information through a second
frequency resource allocated for the uplink signaling in-
formation, when no uplink data is to be transmitted and
the uplink signaling information exists to be transmitted.
[0027] In accordance with another aspect of the
present invention, there is provided an apparatus for
transmitting multiple types of uplink information in an 80-
:DMA wireless communication system, the apparatus
'ncluding a multiplexer for multiplexing uplink data and
control information for the uplink data when the uplink
data exists to be transmitted and no uplink signaling in-
ormation is to be transmitted, and multiplexing uplink
data, control information forthe uplink data, and the up-
inksignaling information when both the uplinkdata exists
to be transmitted and the uplink signaling information ex-
'sts to be transmitted; a data resource mapperfor trans-
mitting information multiplexed by the multiplexer
hrough afirstfrequency resource allocatedforthe uplink

data; and an uplink signaling resource mapperfor trans-
mitting the uplink signaling information through a second
requency resource allocated for the uplink signaling in-

formation, when no uplink data is to be transmitted.
[0028] In accordance with another aspect of the
present invention, there is provided a method for receiv-
ing multiple types of uplink information in an SC-FDMA
wireless communication system, the method including
determining whether uplink data has been received
through afirstfrequency resource allocatedforthe uplink
data; determining whether information received through
the first frequency resource includes uplink signaling in-
formation, when the uplink data has been received; de-
multiplexing the information receivedthrough the firstfre-
quency resource into the uplink data and control infor-
mation forthe uplink data, when the information received
through the firstfrequency resource does not include up-
link signaling information; demultiplexingthe information
receivedthrough the firstfrequency resource into the up-
link data, control information forthe uplink data, and up-
link signaling information, when the information received
through the first frequency resource includes the uplink
signaling information; and receiving the uplink signaling
information through a second frequency resource allo-
catedforthe uplink signaling information, when the uplink
data has not been received.

[0029] In accordance with another aspect of the
present invention, there is provided an apparatus for re?
ceiving multiple types of uplink information in an SC-FD-
MA wireless communication system, the apparatus in-
cluding a determination unit for determining whether in-
formation includes uplinksignalinginformation,whenthe
information has been received through afirst frequency
resource allocated for uplink data; a demultiplexer for
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demultiplexing the information received through the first
frequency resource intothe uplink data and control infor-
mation for the uplink data when the information received
through the first frequency resource does not include up-
link signaling information, and demultiplexing the infor—
mation received through the firstfrequency resource into
the uplink data, control information for the uplink data,
and uplink signaling information, when the information
received through the first frequency resource includes
the uplink signaling information; and a receiver unit for
receiving the uplink signaling information through a sec—
ondfrequency resource allocated forthe uplinksignaling
information, when no information is received through the
first frequency resource.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The above and other objects, features and ad-
vantages of the present invention will be more apparent
from the following detailed description taken in conjunc—
tion with the accompanying drawings, in which:

FIG. I is a block diagram illustrating a structure of a
transmitter of atypical OFDM system;
FIG. 2 is a block diagram illustrating a structure of a
transmitter in a system employing an SC-FDMA
scheme, which is a typical uplink transmission
scheme;
F G. 3 is a block diagram illustrating in more detail
the structure for resource mapping shown in FIG. 2;
F G. 4 are views for comparison between the posi-
tions of sub-carriers used for the DFDMA and the

LFDMA in the frequency domain;
F G. 5 illustrates structures of an uplinktransmission
frame and its sub-frame of an LTE system according
to the present invention;
F G. 6 illustrates the sub-frame 502 of FIG. 5 on the

time domain and thefrequency domain according to
the present invention;
F G. 7 illustrates the resources allocated to uplink
data and ACK/NACK according to the present inven—
tion;
F G. 8 illustrates use of frequency—time resources
according to the first embodiment of the present in—
vention;
F G. 9 is a flow diagram of an operation of a trans-
mitter according to the first embodiment of the
present invention;
F G. 10 is a block diagram illustrating the structure
of the transmitter according to the first embodiment
of the present invention;
F G. 11 is aflow diagram of an operation of a receiver
according to the first embodiment of the present in-
vention;
F G. 12 is a block diagram illustrating the structure
of the receiver according to the first embodiment of
the present invention;
F G. 13 is aflow diagram of an operation of atrans-
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mitter according to the second embodiment of the
present invention;
F G. 14 is a block diagram illustrating the structure
of the transmitter according to the second embodi-
ment of the present invention;
F G. 15 is aflow diagram ofan operation of a receiver
according to the second embodiment of the present
invention;
F G. 16 is a block diagram illustrating the structure
ofthe receiver according to the second embodiment
of the present invention;
F G. 17 illustrates a sub-frame according to the third
embodiment of the present invention in which the
ACK/NACK andthe CQI are multiplexed at the same
time;
F G. 18 illustrates use of frequency-time resources
according to the third embodiment of the present in-
vention;
F G. 19 illustrates a structure of CQI information ac-

cording to the third embodiment of the present in-
vention;
F G. 20 is aflow diagram of an operation of a trans-
mitter according to the third embodiment of the
present invention; and
F G. 21 is aflow diagram ofan operation of a receiver
according to the third embodiment of the present in-
vention.

 
DETAILED DESCRIPTION OFTHE PREFERRED EM-
BODIMENTS

[0031] Hereinafter, preferred embodiments of the
present invention will be described with reference to the
accompanying drawings. In the following description, a
detailed description of known functions and configura-
tions incorporated herein will be omitted when it may
make the subject matter of the present invention rather
unclear. Further, in the following description of the
present invention, various specific definitions are provid-
ed only to help general understanding of the present in-
vention, and it is apparent to those skilled in the art that
the present invention can be implemented without such
definitions.

[0032] The present invention multiplexes different
types of uplink information to enable transmission ofthe
uplink information, which can satisfy asingle carrier(SC)
characteristic in awireless communication system using
a Single Carrier Frequency Division Multiple Access (SC-
FDMA) scheme. The following description discusses
multiplexing for uplinktransmission ofuplink data, control
information, Acknowledgement/Negative ACKnowl-
edgement (ACK/NACK), Channel Quality Indication
(CQI), etc. in an SC-FDMA wireless communication sys-
tem. As used herein, the other information except forthe
uplink data and control information thereof, that is, infor-
mation including ACK/NACK and CQI, is referred to as
"uplink signaling information.‘
[0033] A Long Term Evolution (LTE) system, which is
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being standardized by the 3rd Generation Partnership
Project (3GPP), is discussed in order to describe the
present invention. The LTE system employs a SC-FDMA
scheme for uplink transmission. FIG 5 shows an uplink
transmission frame and its sub-frame according to the
present invention.
[0034] In FIG. 5, reference numeral 501 denotes a ra—
dio frame, which is an uplink transmission unit and is
defined to have a length of 10 ms. One radio frame 501
includes 20 sub-frames 502, each of which has a length
of 0.5 ms. Further, each sub—frame 502 includes six Long
Blocks (LBs) 503, 505, 506, 507, 508, and 51 0, two Short
Blocks (853) 504 and 509, and CPS 511 and 512 located
before the blocks one before one. The LBs 503 to 510

carry information except for pilots used as a reference
forcoherent modulation, and 855 504 and 509 are used
to carw the pilots.
[0035] FIG. 6 shows the sub-frame 502 of FIG. 5 on
the time domain and the frequency domain according to
the present invention. The horizontal axis indicates the
frequency domain 601 and the vertical axis indicates the
time domain 602. The range of the frequency domain
601 corresponds to the entire frequency band 604 and
the range of the time domain 602 corresponds to one
sub-frame 603. As noted, the 88s 605 and 607 carry
pilots, and the LBS 607 and 608 carry other information
except for the pilots.
[0036] As described above, uplinkdatatransmitted ac—
cording to resource allocation by a base station, control
information in relation to the uplink data, ACK/NACK for
indicating success orfailure in reception ofdownlink data,
CQI for indicating a channel status, etc. are transmitted
by using the uplink resource.
[0037] A determination to transmit the uplink data is
made according to scheduling of a base station, and a
determination of a resource to be used is also made ac—

cording to allocation by the base station. The control in—
formation transmitted togetherwith the uplinkdata is also
transmitted according to the resources allocated by the
base station. In contrast, since the ACK/NACK is gener-
ated based on downlink data, the ACK/NACK is trans—
mitted using an uplink resource automatically allocated
according to whetherthe downlink data is transmitted, in
response to the control channel defining the downlink
data or the downlink data channel. Further, since it is
usual that the CQI is periodically transmitted, the CQI is
transmitted using a resource determined in advance
through setup by higher signaling.
[0038] Because the information items use a variety of
resource allocation methods as described above, the va-

riety of resource allocation methods are simultaneously
used when various types of information are transmitted
together. In order to satisfy a characteristic of a single
sub-carrier, the resource used during one sub-frame
must necessarily maintains a characteristic of the LFD-
MA orDFDMA. Forexample, when uplink data and ACK/
NACK are transmitted simultaneously, that is, during one
Transmission Time Inten/al ('I'Tl), the uplink data uses
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the resource allocated by the base station, and the ACK/
NACK uses a resource determined by another method,
for example, a resource determined according to a con-
trol channel for downlink data. Therefore, use of the two

resources may cause a contradiction to a characteristic
of a single sub-carrier, thereby increasing the PAPR.
Therefore, the present invention provides a method by
which simultaneously transmitted information items can
always maintain a characteristic of a single sub-carrier.
[0039] Specifically, transmission of uplink data and
ACK/NACK together will be described hereinafter. The
transmission of uplink data may be accompanied with
transmission of control information ofthe uplinkdata. Fur-
ther, the discussion below may also be applied to other
uplink signaling information, such as the CQI instead of
the ACK/NACK.

[0040] In order to always maintain a characteristic of
a single sub-carrier either when only one of the ACK/
NACK and the uplink data is transmitted or when both of
them are simultaneously transmitted, the present inven-
tion provides the following method. That is, when only
one ofthe ACK/NACK and the uplink data is transmitted,
a resource allocated to the corresponding information is
used. Specifically, when only the uplink data is transmit-
ted, the upIink data is transmitted by using the resource
allocated by the base station. When only the ACK/NACK
is transmitted, the ACK/NACK is transmitted by using the
resource determined for the transmission of the ACK/

NACK. However, when both of the ACKINACK and the
uplink data are simultaneously transmitted, the ACK/
NACK and the uplink data are transmitted by using only
the resource allocated for the uplink data, and the re-
source determined for the transmission of the ACK/

NACK is disregarded. In other words, the ACK/NACK
and the uplink data are simultaneously transmitted by
using the resource allocated for the uplink data.
[0041] FIG. 7 shows resources allocated to uplink data
and ACK/NACK according to the present invention. Ref-
erence numeral 701 denotes a frequency domain and
reference numeral 702 denotes a time domain. Further,
within one time interval, sub-carriers allocated to data
corresponds to a first resource 703 and sub-carriers al-
located to the ACK/NACK corresponds to a second re-
source 704. The resources 703 and 704 allocated to the

uplink data and the ACK/NACK as described above are
separated on the frequency domain. Although FIG. 7
shows logical separation between the resources 703 and
704 allocated to the uplink data and the ACK/NACK, the
resources 703 and 704 are separated into two sub-carrier
sets not only when the LFDMA is used but also when the
DFDMA is used.

[0042] When the entire frequency resources have
been divided into two sub-carrier sets, uplink data is
transmitted by using a first resource 703 when there ex-
ists only the uplink data, while ACK/NACK is transmitted
by using a second resource 704 when only the ACK/
NACK exists. In contrast, when both the uplink data and
the ACK/NACK exist. both the uplink data and the ACK/
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NACK are multiplexed and transmitted by using only the
first resource 703 without using the second resource 704.
[0043] That is, the transmission position of the ACK/
NACK changes according to whether uplink data exists.
In transmitting the uplink data, the quantity of information
is different and the transport format of the uplink data is
thus different according to whether the ACK/NACK ex—
ists. Therefore, the type and quantity of information to be
transmitted should be promised in advance between the
base station and the terminal.

[0044] Whentheterminaltransmits onlythe uplinkdata
and the base station misunderstands that the terminal

hastransmitted both the uplink data and the ACK/NACK,
it is impossible to expect a normal communication be—
cause encoding and decoding are performed according
to different encoding/decoding schemes. For example,
such a commu nication errormay occurwhen the terminal
has successfully received scheduling information for the
uplink data but has failed to receive downlink data, and
determinesthatthereis no downlink data without sending
an ACK/NACK. Therefore, it is necessary forthe base
station to exactly understand the type and quantity of
information transmitted by theterminal. Forexample, the
base station determines the type of the information re-
ceived from the terminal either by analyzing the informa-
tion transmitted by the terminal or according to whether
the base station has transmitted downlink data to the

terminal. For another example, the terminal may clearly
report the type of uplink information to the base station.

First Embodiment

[0045] Accordingtothefirstembodimentofthepresent
invention, the terminal may inform the base station
whetherthe uplinksignaling information (specifically, the
ACK/NACK) will be transmitted. Hereinafter, use of fre—
quency-time resources according to thefirst embodiment
of the present invention will be described with reference
to FIG. 8.

[0046] In FIG. 8, reference numeral 801 denotes one
sub-frame used in the uplink of an LTE system, and ref—
erence numeral 808 denotes the frequency band allocat-
ed fortransmission of data. In the frequency band 808,
reference numeral 802 denotes afirst sub-carrier set al—

located to a first terminal that transmits uplink data with—
out ACK/NACK, and reference numeral 803 denotes a
second sub-carrier set al located to a second terminal that

transmits uplink data together with ACK/NACK.
[0047] In the first sub-carrier set 802, pilots 804 and
806 for channel estimation are transmitted through the
allocated time resource. Pilots 804 and 806 have a se—

quence with a pilot pattern known to the base station and
the terminal, representatives of which includes an all 1
sequence (all bits of which have a value of 1). That is,
pilots 804 and 806 for sub-carrier set 802 without ACK/
NACK are set to have a representative sequence such
as an all 1 sequence. In contrast, pilots 805 and 807 for
the second sub-carrier set 803 carrying the ACK/NACK
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are set to have a sequence different from that of pilots
804 and 806. That is, sub-carrier set 803 uses a pilot
otherthan the all 1 sequence. Forexample, it uses a pilot
having a sequence in which 1 and -1 are alternately re-
peated. At this time, by setting the minimum distance
between the two different sequences to be largest, it is
possible to minimize the probability of error in discrimi-
nating between the two sequences by the base station.
[0048] In brief, the terminal informs the base station
through pilots having sequences of different pilot patterns
of whether the ACK/NACK is simultaneously transmitted
together with uplink data.
[0049] FIG. 9 shows an operation of atransmitter (ter-
minal) according to the first embodiment of the present
invention, and FIG. 10 shows the transmitter (terminal).
Referring to FIG. 9, when the operation of the terminal
has started, the terminal determines whether data to be
transmitted exists in step 902. When data exists to be
transmitted by the terminal, the terminal is instructed
through scheduling of the base station, etc. When the
determination in step 902 concludes that data exists to
be transmitted and the base station has allocated a re-

source for transmission of the data, the terminal deter-

mines whether ACK/NACK exists to be transmitted (step
903). When ACK/NACK exists to be transmitted the in-
formation is determined through an HARQ operation for
downlink data and based on whether the downlink data
has been received.

[0050] When it has been determined in step 903 that
there is ACK/NACK to be transmitted, the terminal sets
pilot pattern #2 having a predetermined sequence as a
pilot signal forthe data and multiplexes the data, the ACK/
NACK, and control information forthe data in step 905.
Then, in step 908, the terminal maps the multiplexed in-
formation to the data resource allocated by the base sta-
tion, as described above, and then transmits the mapped
information. At this time, the pilot signal of pilot pattern
#2 is also transmitted through short blocks, which are
predetermined time resources of the data resources.
[0051] In contrast, when it has been determined in step
903 that no ACK/NACK is to be transmitted, the terminal
sets pilot pattern #1 having a predetermined sequence
as a pilot signal forthe data and multiplexes the data and
control information forthe datain step 906. Then, in step
909, the terminal mapsthe multiplexed information to the
data resource allocated by the base station as described
above and then transmits the mapped information. Atthis
time, the pilot signal of pilot pattern #1 is also transmitted
through short blocks, which are predetermined time re-
sources of the data resources. Steps 905 and 906 may
be omitted when the terminal does not clearly inform the
base station whether the terminal will transmit ACK/
NACK.

[0052] Meanwhile, when the determination in step 902
concludes that no uplink data is to be transmitted, the
terminal determines whether ACK/NACK exists to be

transmitted in step 904. When ACK/NACK exists to be
transmitted, the terminal transmits the ACK/NACK by us-
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ing a resource allocated for the ACK/NACK, that is, by
using an ACK/NACK resource corresponding to the re-
source ofthe downlink data in step 907. In contrast, when
no ACK/NACK is to be transmitted, the process is termi-
nated.

[0053] Referring to the transmitter shown in FIG 10,
ACK/NACK 1001 for downlink data is subjected to an
encoding, such as a repetition coding by a channel en-
coder1006, and isthen inputtoademultiplexer(DEMUX)
1016. The output path from the DEMUX 1016 depends
on a signal 104 indicating whether uplink data 1002 ex—
ists. Specifically. the DEMUX1016isconnectedto output
to path 1009 when uplink data 1002 exists. Othenrvise,
the DEMUX 1016 is connected to output path 1008.
[0054] The uplink data 1002 is encoded by a channel
encoder 1013 and is then input to a multiplexer 1015,
whilethe control information 1003 indicatingthetransport
format of the uplink data 1002 is encoded by a channel
encoder 1014, and is then input to the multiplexer 1015.
Further, the encoded ACK/NACK may be input to the
multiplexer 1015 through output path 1009. One of the
pilot signals 1011 and 1012 for the resource (data re—
source)a||ocatedforthe uplink data1002 isinputthrough
the switch 1012 to the multiplexer 1015. The selection
by the switch 1012 depends on a signal 105 indicating
whether ACK/NACK exists. Specifically, the switch 1012
selects the pilot signal 1011 of pilot pattern #1 when the
ACK/NACK is not transmitted to the data resource, and
selects the pilot signal 1012 of pilot pattern #2 when the
ACK/NACK is transmitted to the data resource.

[0055] The infonnation multiplexed by the multiplexer
1015 is mapped to the data resource by a data resource
mapper 1021 and is then transmitted. The data resource
mapper 1021 includes an Fl-‘I' (or DFT) block, a sub-
carrier mapper, and an IFl-‘I' block as described above
with reference to FIG 2. That is, when both the uplink
data 1002 and the ACK/NACK1001 exist, the uplink data
1002 and the ACK/NACK 1001 are multiplexed before
the Fl-_|' operation. In contrast, when no uplink data ex-
ists, the encoded ACK/NACK outputthrough output path
1008 is mapped to a resource (ACK/NACK resource) ap—
pointed for the ACK/NACK by an ACK/NACK resource
mapper 1020 and is then transmitted.
[0056] FIG 11 shows an operation of a receiver (base
station) according to the first embodiment of the present
invention, and FIG 12 shows the receiver (base station).
Referring to FIG 1 1 , when the operation of the base sta-
tion has started, the base station determines whether it
will receive data from the terminal in step 1102. The de—
termination is made as to whether the base station will
receive datafrom theterminal based on whetherthe base

station has allocated a data resource for uplink to the
terminal. When the determination in step 1 102 concludes
that data exists to be received, the base station receives

information through a resource allocated for the data,
that is, through the data resource in step 1103, and de—
termines the pattern of the pilot signal included in the
data resource in step 1105.
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[0057] In step 1105, the base station determines the
pilot pattern of the pilot signal by correlating the pilot sig-
nal with pilot pattern #1 and pilot #2, which are already
known, by using a correlator, etc. When the pilot signal
has pilot pattern #1, the base station determines thatthe
data resource does not include ACK/NACK, and acquires
the uplink data and control information through demulti-
plexing and decoding of the received information. In con-
trast, when the pilot signal has pilot pattern #2, the base
station determines thatthe data resource includes ACK/

NACK, and acquires the uplink data, control information,
and ACK/NACKthrough demultiplexing and decoding of
the received information. When the terminal does not

clearly inform the base station of whether to transmit
ACK/NACK, the base station may determine whether it
will receive ACK/NACK, accordingto whether a downlink
scheduler has previously allocated the resource for the
downlink data, instead of using the pilot pattern of the
pilot signal in step 1105.
[0058] When the determination in step 1 102 concludes
that no dataisto be received, the base station determines

in step 1104 whether ACK/NACK exists to be received,
based on whether a downlink scheduler has previously
allocated the resource forthe downlink data. When ACK/

NACK exists to be received, the base station receives
information through the resource (ACK/NACK resource)
allocatedforACK/NACK in stept 106, and acquires ACK/
NACK by decodingthe received information in step 1 109.
When the determination in step 1104 concludes that no
ACK/NACK is to be received, the process is terminated.
[0059] Referring to FIG 12, the base station receives
a radio signal through a receiver block 1201. Then, a
demultiplexer (DEMUX) 1202 demultiplexes the radio
signal and then extracts a signal for a specific terminal.
At this time. the DEMUX1202 operates by using a control
signal of ascheduler 1215. That is, when a data resource
has been allocated totheterminal by the scheduler 1215,
the DEMUX 1202 outputs only the data resource infor-
mation 1204 in the extracted signal. In contrast, when
receivingthe ACK/NACK without data, the DEMUX1202
outputs only the ACK/NACK resource information 1212
in the extracted signal. A channel decoder 1 21 3 decodes
the ACK/NACK resource information 1212 and outputs
the decoded ACK/NACK.

[0060] The data resource information 1204 is provided
to a pilot determination block 1203 and a demultiplexer
(DEMUX) 1205. The pilot determination block 1203 de-
termines the pilot pattern of the pilot signal included in
the data resource information 1204, and makes a deter-
mination based on the pilot pattern whether the ACK/
NACK exists. Based on a result of the determination, a
control signal 1216 indicating existence or absence of
the ACK/NACK is input to the DEMUX 1205. When the
control signal 121 6 indicates that the ACK/NACK exists,
the DEMUX 1205 demultiplexes the demultiplexed infor-
mation 1204 again into encoded uplink data 1222, en-
coded control information 1221, and encoded ACK/

NACK 1223. The outputs 1221, 1222, and 1223 of the
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DEMUX 1205 are decoded by the channel decoders
1206, 1207, and 1208 and arethen output as uplink data
1210, control information 1209, and ACK/NACK1211.
[0061] In contrast, when the control signal 1216 indi-
cates that no ACK/NACK exists, the DEMUX 1205 de—
multiplexes the demultiplexed information 1204 again in—
to encoded uplink data 1222 and encoded control infor—
mation 1221. The outputs 1221 and 1222 ofthe DEMUX
1205 are decoded by the channel decoders 1206 and
1207 and are then output as uplink data 1210 and control
information 1209. Atthis time, the channel decoder 1208
forthe ACK/NACK 1211 does not operate.

Second Embodiment

[0062] According to the second embodiment of the
present invention, an ACK/NACKfield of one bit or mul-
tiple bits is arranged within control information. When
ACK/NACK is transmitted together with uplink data, the
ACK/NACK is carried by the ACK/NACK field predefined
in the control information. Therefore, only the encoded
data and encoded control information are multiplexed be—
fore resource mapping. The ACK/NACK field is set to
have a value indicating ACK or NACK according to suc-
cess orfailure in reception of downlink data when ACK/
NACK exists. Otherwise, the ACK/NACK field is set to
have a value indicating orthe NACK.
[0063] FIG 13 shows an operation of a transmitter (ter—
minal) according to the second embodiment of the
present invention, and FIG 14 shows the transmitter(ter—
minal). Referring to FIG 13, when the operation of the
terminal has started, the terminal determines whether
data exists to be transmitted in step 1302. When data
exists to be transmitted by the terminal, the terminal is
instructed through scheduling of the base station, etc.
When the determination in step 1302 concludes that data
exists to be transmitted and the base station has allocat—

ed a resource fortransmission of the data, the terminal
determines whether ACK/NACK exists to be transmitted

in step 1303. The determination of whether ACK/NACK
exists to be transmitted is performed through an HARQ
operation for downlink data, and is based on whetherthe
downlink data has been received.

[0064] When it has been determined in step 1303 that
there is ACK/NACK to be transmitted, the terminal sets
ACK/NACK in the ACK/NACKfield of control information

and multiplexes the data and control information in step
1305. Then, in step 1308, the terminal maps the multi-
plexed information to the data resource and then trans—
mits the mapped information. In contrast, when it has
been determined in step 1303 that no ACK/NACK is to
be transmitted, theterrninal sets NACKinthe ACK/NACK
field of control information and multiplexes the data and
control information in step 1307. Then, in step 1308, the
terminal maps the multiplexed information to the data
resource and then transmits the mapped information.
[0065] Meanwhile, when the determination in step
1302 concludes that no uplink data is to be transmitted,
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theterminal determines whetherACK/NACK exists to be

transmitted in step 1304. When ACK/NACK exists to be
transmitted,theterminaltransmits the ACK/NACK by us-
ing a resource allocated for the ACK/NACK, that is, by
using the ACK/NACK resource in step 1309. In contrast,
when no ACK/NACK is to be transmitted, the process is
terminated.

[0066] Referring to the transmitter shown in FIG 14,
the uplink data 1401 is encoded by a channel encoder
1408 and is then input to a multiplexer (MUX) 1411. In
contrast, the ACK/NACK 1402 indicating success or fail-
ure in reception of downlink data is transferred through
a demultiplexer (DEMUX) 1415 to output path 1417 or
output path 1416 according to the control signal 1420
indicating existence or absence of the uplink data 1401.
When the uplink data 1401 is not transmitted, the ACK/
NACK 1402 transferred to output path 1416 is subjected
to encoding, such as repetition encoding by a channel
encoder 1406, and is then transmitted using an ACK/
NACK resource by an ACK/NACK resource mapper
1410.

[0067] When the uplink data 1401 is not transmitted,
the ACK/NACK 1402 transferred to output path 1417 is
input to the switch 1405. The switch 1405 selects be-
tween a predetermined NACK 1404 and the ACK/NACK
1402. Specifically, the switch 1405 selects the ACK/
NACK1402 when the ACK/NACK1402 exists in output
path 1417, and selects the NACK1404 when the ACK/
NACK 1402 does not exist in output path 1417.
[0068] The output of the switch 1405 is multiplexed
with control information 1403 by a MUX 1409, and the
multiplexed information is encoded by a channel encoder
1407 and is then input to the multiplexer (MUX) 1411.
The MUX 1411 multiplexes the data encoded by the
channel encoder 1408 and the control information en-

coded by the channel encoder 1 407, and the multiplexed
information is then transmitted using the data resource
by a data resource mapper 1412.
[0069] lnthetransmitter as described above, when up-
link data exists, the ACK/NACK is encoded and trans-
mitted together with control information. At this time, the
control information including the ACK/NACK uses a su-
periordecoding performancethan the control information
that does not include the ACK/NACK. This is because

an error requirement ofthe control information is usually
lowerthan an error requirement of the ACK/NACK. In the
structure shown in FIG 14, the control information and
the ACK/NACK are simultaneously encoded by one
channel encoder 1407, and the channel encoder 1407
operates in accordance with the lower error requirement
of the ACK/NACK.

[0070] When the channel encoding scheme ofthe con?
trol information including the ACK/NACK has a charac-
teristic of unequal error protection, information bits input
to the channel encoder 1407 have different error proba-
bilities according to theirpositions. Therefore, by locating
the ACK/NACKfield at a position capable of minimizing
the error probability within the control information, it is
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possible to satisfy both the error requirement ofthe ACK/
NACK and the error requirement of the control informa-
tion. For example, section 4.7.1.2 of BGPP TS 25.212
v6.6.0 describes a channel encoding scheme having an
unequal error protection property which can cause the
Most Significant Bit (MSB) to have the lowest error prob—
ability. Therefore, when the described channel encoding
scheme is used, it is possibleto lowerthe errorprobability
oftheACK/NACKand to properly maintain the errorprob-
ability of the control information by setting the ACK/NACK
field as the M88 within the control information and by
using proper transmission power.
[0071] FIG 15 shows an operation of a receiver (base
station) according to the second embodiment of the
present invention, and FIG 16 shows the receiver (base
station). Referring to FIG 15, when the operation of the
base station has started, the base station determines
whether the base station will receive data from the ter-

minal in step 1502. The determination of whether the
base station will receive data from the terminal is based
on whetherthe base station has allocated adata resource

for uplinkto theterminal. When the determination in step
1502 concludes that data exists to be received, the base

station receives information through a resource allocated
for the data, that is, through the data resource in step
1503, decodes control information included in the data
resource in step 1504, and obtains the ACK/NACK by
reading the ACK/NACK field included in the control in—
formation in step 1505.
[0072] Incontrast,whenthedeterminationinstep1502
concludes that no data isto be received, the base station
determines in step 1506 whether ACK/NACK exists to
be received. When ACK/NACK exists to be received, the
base station receives information through the resource
(ACK/NACK resource) allocated for the ACK/NACK in
step 1507, and acquires ACK/NACK by decoding the re—
ceived information in step 1508. When the determination
in step 1506 concludes that no ACK/NACK is to be re-
ceived, the process is terminated.
[0073] Referring to FIG 16, the base station receives
a radio signal through a receiver block 1601. Then, a
demultiplexer (DEMUX) 1602 demultiplexes the radio
signal and then extracts a signal for a specific terminal.
Atthistime, the DEMUX 1602 operates by using acontrol
signal of a base station scheduler 1603. That is, when a
data resource has been allocated to the terminal by the
scheduler 1603, the DEMUX1602 outputs only the data
resource information 1604 in the extracted signal. In con-
trast, when receiving the ACK/NACK without data, the
DEM UX 1602 outputs only the ACK/NACK resource in-
formation 1605 in the extracted signal. A channel decod—
er 1613 decodes the ACK/NACK resource information

1605 and outputs the decoded ACK/NACK 1614.
[0074] The data resource information 1604 is demul-
tiplexed into encoded data and encoded control informa-
tion by a demultiplexer 1606. A channel decoder 1607
obtains the uplink data 1609 by decoding the encoded
data. Further, a channel decoder 1608 decodes the en-
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coded control information, and a demultiplexer 1610 de-
multiplexes the decoded information and separately out-
puts pure control information 1611 and the ACK/NACK
1612.

Third Embodiment

[0075] Hereinafter, a third embodiment ofthe present
invention will be described for a case where the ACK/

NACK and the CQI, which are uplink signaling informa-
tion of uplink datato be transmitted, are multimplexed at
the same time, and the uplink data is transmitted at a
separate time from that for the uplink signaling informa-
tion.

[0076] FlG17shows asub-frame aocordingto thethird
embodiment of the present invention in which the ACK/
NACK and the CQI are multiplexed at the same time.
One sub-frame 1708 includes five long blocks LB#1 ~
LB#5, four short locks SB#1, SB#2, SB#3, SB#4, and
CPs 511 and 512 located before the blocks one before

one. In comparison with the sub—frame shown in FIG 5,
one long block 503 is replaced by two short blocks SB#1,
SB#21700 and 1702 in the sub-frame shown in FIG 17.

[0077] For example, SB#1 1700 carries ACK/NACK
and CQI, and SB#2 1702 carries a pilot used in orderto
demodulate the ACK/NACK and CQI. Further, the other
blocks 1706 carry uplink data, control information. and
other information. A pilot used for demodulation of the
uplink data can be transmitted through SB#3 or SB#4.
[0078] FIG 18 shows an example of mapping of the
ACK/NACK and the CQI in the frequency domain, which
are carried by SEI#1 1800 and SB#2 1802 in the sub-
frame shown in FIG 17. In FIG 18, the horizontal axis
indicates logical mapping of frequency resources 1808.
As shown, N numberofACK/NACKchan nels (ACKCHs)
1804 and K number of CQI channels (CQICHs) 1806 are
allocated to the frequency resources of SB#1 1800. Ac-
cording to the applied transmission scheme from among
the IFDMA scheme and the LFDMA scheme, the ACK
and CQI channels may use a sub-carrier set including
discontinuous sub-carriers as shown in (a) of FIG 4 or
continuous sub-carriers as shown in (b) of FIG 4 in the
physical frequency domain. In orderto transmit the ACK/

ACK and/or the CQI, a corresponding terminal multi-
plexes the ACK/NACK and/or the CQI by using an ACK/

ACK channel and/or a CQI channel allocated within a

corresponding sub-frame (that is, at the same time).
[0079] Therefore, when a terminal simultaneously
ransmits the ACK/NACK and the CQI, the CQI informa-
ion transmitted through the CQI channel may have a
structure as shown in FIG. 19, in ordertoenabletheACK/

ACK and the CQI to be transmitted by a single subs
carrier.

[0080] FIG. 19 shows a structure of CQI information
according to the third embodiment of the present inven-
ion. Reference numeral 1900 denotes a CQI field, and
reference numeral 1902 denotes an ACK/NACK field.

Although the ACK/NACKfield is expressed to have asize
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of 1 bit in FIG. 19, the ACK/NACKfield may have a size
of multiple bits according to a method of expressing the
ACK/NACK and the HAHQ transmission scheme, etc.
[0081] FIG. 20 shows a process for transmitting ACK/
NACK and CQI by a transmitter (terminal) according to
the third embodiment of the present invention. Upon
starting to operate, the terminal determines whether it is
the time to transmit CQI (step 2002). The timeto transmit
CQI is determined, for example, by a specific short block
allocated for a CQI channel within a periodically deter-
mined specific sub-frame. When it is the time to transmit
CQI, the terminal proceeds to step 2003 in which the
terminal determines whether ACK/NACK exists to be
transmitted.

[0082] Whenthedeterminationinstep2003concludes
that it is necessary to simultaneously transmit both the
CQI and the ACK/NACK, the terminal sets a value of
ACK/NACK in the ACK/NACK field within the CQI infor-

mation and sets a CQI value in the CQI field in step 2010.
Then, the terminal proceeds to step 2014, in which the
terminal channel-encodes both the CQI field and the

ACK/NACK field and performs single—carrier transmis—
sion through a frequency-time resource (hereinafter, re-
ferred to as "CQI resource") allocatedtothe CQI channel.
[0083] Whenthedeterminationinstep2003concludes
that no ACK/NACK is to be transmitted or it is not the

time to transmit the ACK/NACK, the terminal sets NACK
in the ACK/NACK field within the CQI information and

sets a CQI value in the CQI field in step 2012. Then, the
terminal proceeds to step 2014, in which the terminal
channel-encodes the CQI information including both the
CQI field and the ACK/NACK field and performs the sin-
gle-carrier transmission.
[0084] Meanwhile, when the determination in step
2002 concludes that it is notthe time to transmit CQI, the
terminal determines whether ACK/NACK exists to be

transmitted in step 2004. When ACK/NACK exists to be
transmitted and it is the time to transmit the ACK/NACK,
the terminal sets avalue of ACK/NACKin the ACK/NACK

information to be transmitted through the ACK/NACK
channel in step 2018. Then, in step 2020, the terminal
encodes the ACK/NACK information and then performs
single-carrier transmission through a frequency—time re—
source (hereinafter, referred to as "ACK/NACK re—
source") allocated to the ACK channel. When the deter—
mination in step 2004 concludes that no ACK/NACK is
to be transmitted, the process is terminated.
[0085] FIG. 21 shows an operation of a receiver (base
station) according to the third embodiment ofthe present
invention.

[0086] According to the third embodiment of the
present invention, when only the CQI without the ACK/
NACK is transmitted, the ACK/NACK field within the CQI

information is set as NACK. Therefore, the receiver (base
station) can improve the decoding performance of the
CQI decoding by setting the NACK value with a value
which the receiver has already known. This method can
be also applied when decoding the control information
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according to the second embodiment of the present in-
vention.

[0087] Upon starting to operate, the terminal deter-
mines whether it is the time to receive CQI information

from the terminal in step 2102. When it is the time to
receive CQI information from the terminal, the base sta-
tion proceeds to step 2103 in which the base station re-
ceives the CQI infomation through a CQI resource.
Then, in step 2105, the base station determines whether
ACK/NACK exists to be received. Then, when ACK/
NACK exists to be received and it is the time to receive

the ACK/NACK, the base station proceeds to step 2107
in which the base station decodes the CQI field and the

ACK/NACK field included in the CQI information. Then,
in step 21 09, the base station determines the ACK/NACK
and the CQI.

[0088] In contrast, when no ACK/NACK is to be re-
ceived or it is not the time to receive the ACK/NACK, the
base station sets afield value of NACK in the ACK/NACK

field within the CQI information in step 2112. Then, in
step 2114, the base station decodes the CQI field includ-
ed in the CQI information, thereby determining the CQI.
In step 2112, the base station may forcibly set the field
value of NACK in the ACK/NACK field.

[0089] Meanwhile, when the detenhination in step
2102 concludes that it is not the time to receive the CQI
information, the base station determines whether ACK/

NACK exists to be received in step 2104. When ACK/
NACK exists to be received and it is the time to receive

the ACK/NACK, the base station receives the ACK/
NACK information through a resource allocated for the
ACK/NACK channel, that is, through the ACK/NACK re-
source in step 21 20. Then, in step 2122, the base station
decodes the received ACK/NACK, thereby acquiring the
ACK/NACK. When the determination in step 2104 con-
cludes that no ACK/NACK is to be received, the process
is terminated.

[0090] The present invention presents a scheme for
multiplexing and resource mapping of uplink data and
uplink signaling information, in order to satisfy the single
sub-carriercharacteristic in the transmission ofthe uplink
data and uplink signaling information in an SC-FDMA
wireless communication system. The present invention
can eliminate factors disturbing the single carrier trans-
mission and prevent PAPR increase, which may occur
when uplink data occurring according to determination
of a scheduler, ACK/NACK occurring according to trans-
mission of downlink data, and uplink signaling informa-
tion such as CQI indicating the channel status are trans-
mitted without relation to each other.

[0091] While the invention has been shown and de-
scribed with reference to certain preferred embodiments
thereof, it will be understood by those skilled in the art
that various changes in form and details may be made
therein without depalting from the spirit and scope ofthe
invention as defined by the appended claims.
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Claims

1. A method fortransmitting multiple types of uplink in-
formation in aSingle Carrier Frequency Division Mul-
tiple Access (SC-FDMA) wireless communication
system, the method comprising the steps of:

determining whether uplink signaling informa-
tion exists to be transmitted when uplink data
exists to be transmitted;
multiplexing the uplink data and control informa—
tion for the uplink data and transmitting multi-
plexed data through a first frequency resource
allocated forthe uplink data when no uplink sig—
naling infomation exists;
multiplexing the uplink data, control information
for the uplink data, and the uplink signaling in-
formation, and transmitting multiplexed data
through a first frequency resource allocated for
the uplink data when uplink signaling informa—
tion exists; and
transmitting the uplink signaling information
through a second frequency resource allocated
forthe uplink signaling information when no up-
linkdata is to be transmitted and uplinksignaling
information exists to be transmitted.

The method as claimed in claim 1,furthercomprising
transmitting a pilot having a predetermined first pilot
pattern, which indicates that no uplink signaling in—
fon'nation is to be transmitted, through a predeter-
mined time resource of the first frequency resource.

The method as claimed in claim 2, further comprising
transmitting a pilot having a predetermined second
pilot pattern, which indicates that uplink signaling in—
formation exists to be transmitted, through a prede—
ten’nined time resource of the first frequency re-
source.

The method as claimed in claim 1 ,wherein the uplink
signaling information is included in an uplink signal-
ing field within the control information.

The method as claimed in claim 4, wherein the uplink
signaling field within the control information is set to
have a predetermined value when no uplink signal-
ing information is to transmit.

The method as claimed in claim 1 , wherein the uplink
signaling information includes at least one of ACK/
NACK, which indicates success orfailure in recepe
tion of downlink data, and a Channel Quality Indica-
tor (CQI), which indicates a status of a channel.

The method as claimed in claim 6, wherein the ACK/
NACK and the CQI are transmitted using sub-carri-
ers allocated forthe CQI within a predeterminedtime
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resource when the uplinksignaling information to be
transmitted includes both the ACK/NACK and the
CQI.

The method as claimed in claim 7, wherein one of

the ACK/NACK and the CQI istransmitted using one
of a first sub-carrier set allocated for the CQI and a
second sub-carrier set allocated for the ACK/NACK

within the time resource when the uplink signaling
information to be transmitted includes one of the
ACK/NACK and the CQI.

The method as claimed in claim 8, wherein each of
the first sub—carrier set and the second sub—carrier

set includes sub-carriers having equal intervals be-
tween them.

The method as claimed in claim 1, wherein the first
sub-carrier set and the second sub-carrier set in-

clude sub-carriers having equal intervals or between
them or sub—carriers adjacent to each other.

An apparatus fortransmitting multiple types of uplink
information in a Single Carrier Frequency Division
Multiple Access (SC-FDMA) wireless communica-
tion system, the apparatus comprising:

a multiplexer for multiplexing uplink data and
control information forthe uplink data when up-
link data exists to be transmitted and no uplink
signaling information is to be transmitted, and
multiplexing uplink data, control information for
the uplink data, and the uplink signaling infor-
mation when both the uplink data exists to be
transmitted and the uplink signaling information
exists to be transmitted;

a data resource mapper for transmitting infor-
mation multiplexed by the multiplexerthrough a
first frequency resource allocated for the uplink
data; and
an uplink signaling resource mapper for trans-
mitting the uplink signaling information through
a second frequency resource allocated for the
uplink signaling information, when no uplink da-
ta is to be transmitted.

The apparatus as claimed in claim 11, wherein the
multiplexertransmits a pilot having a predetermined
first pilot pattern, which indicates that no uplink sig-
naling information isto betransmitted, through a pre-
determined time resource of the first frequency re-
source.

The apparatus as claimed in claim 12, wherein the
multiplexertransmits a pilot having a predetermined
second pilot pattern, which indicates that the uplink
signaling information is to be transmitted, through a
predetermined time resource of the first frequency
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reso urce.

The apparatus as claimed in claim 11, wherein the
uplink signaling information is included in an uplink
signaling field within the control information.

The apparatus as claimed in claim 14, wherein the
uplink signaling field within the control information is
set to have a predetermined value when no uplink
signaling information is to transmit.

The apparatus as claimed in claim 11. wherein the
uplink signaling information includes at least one of
ACKnowIedgement/Negative ACKnowIedgement
(ACK/NACK), which indicates success or failure in
reception of downlink data, and a Channel Quality
indicator (CQI), which indicates a status of a chan-
nel.

The apparatus as claimed in claim 16, wherein the
ACK/NACK and the CQI are transmitted using sub—
carriers allocated forthe CQI within a predetermined
time resource when the uplink signaling information
to be transmitted includes both the ACK/NACK and

the CQI.

The apparatus as claimed in claim 17, wherein one
of the ACK/NACK and the CQI is transmitted using
one of a first sub—carrier set allocated for the CQI
and a second sub—carrier set allocated for the ACK/

NACK within the time resource, when the uplink sig-
naling information to be transmitted includes one of
the ACK/NACK and the CQI.

The apparatus as claimed in claim 18, wherein each
of the first sub-carrier set and the second sub-carrier

set includes sub—carriers having equal inten/als be—
tween them.

The apparatus as claimed in claim 11, wherein the
first sub-carrier set and the second sub-carrier set

include sub-carriers having equal intervals or be-
tween them or sub-carriers adjacent to each other.

A method for receiving multiple types of uplink infor—
mation in a Single Carrier Frequency Division Multi-
ple Access (SC-FDMA) wireless communication
system, the method comprising the steps of:

(1) determining whether uplink data has been
received through a first frequency resource al—
located for the uplink data;
(2) determining whether information received
through thefirstfrequency resource includes up-
link signaling information, when the uplink data
has been received;
(3) demultiplexing the information received
through the firstfreq uency resource into the up-
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link data and control information forthe uplink
data, when the information received through the
first frequency resource does not include uplink
signaling information;
(4) demultiplexing the information received
through the first frequency resource into the up-
link data, control information forthe uplink data,
and uplink signaling information, when the infor-
mation received through the first frequency re-
source includes the uplink signaling information;
and

(5) receiving the uplink signaling information
through a second frequency resource allocated
forthe uplink signaling information, whenthe up-
link data has not been received.

The method as claimed in claim 21, wherein deter-
mining in step (2) is based on a pilot pattern of a pilot
forthe uplink data, which is received through a pre-
determined time resource of the first frequency re-
source.

The method as claimed in claim 22, wherein the pilot
has one of a predetermined first pilot pattern, which
indicates that no uplink signaling information exists,
and a predetermined second pilot pattern, which in-
dicates that the uplink s'gnaling information exists.

"he method as claimed 'n claim 21 , wherein the up-
'nk signaling information is included in an uplink sig-
naling field within the control information.

"he method as claimed 'n claim 24, wherein the up-
nk signaling field within the control information is

set to have a predetermined value when no uplink
signaling information ex'sts.

  
"he method as claimed 'n claim 21 , wherein the up-
linksignaling information includes atleastone ofAC-
Knowledgement/Negative ACKnowIedgement
(ACK/NACK), which ind'cates success or failure in
reception of downlink data, and a Channel Quality
Indicator (CQI), which indicates a status of a chan-
nel.

 
The method as claimed in claim 26, wherein the ACK/
NACK and the CQI are received using sub-carriers
allocated for the CQI within a predetermined time
resource when the uplink signaling information in-
cludes both the ACK/NACK and the CQI.

The method as claimed in claim 27, wherein one of

the ACK/NACK and the COI is received using one
of a first sub-carrier set allocated for the CQI and a
second sub-carrier set allocated for the ACK/NACK

within the time resource when the uplink signaling
information includes one of the ACK/NACK and the
CQI.
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The method as claimed in claim 28, wherein each of
the first sub-carrier set and the second sub-carrier

set includes sub-carriers having equal intervals be-
tween them.

The method as claimed in claim 21 , wherein the first
sub-carrier set and the second sub-carrier set in—

clude sub-carriers having equal intervals between
them or sub-carriers adjacent to each other.

An apparatus for receiving multiple types of uplink
information in a Single Carrier Frequency Division
Multiple Access (SC-FDMA) wireless communica—
tion system, the apparatus comprising:

a determination unit for determining whether in-
formation includes uplink signaling information,
when the information has been received through
a first frequency resource allocated for uplink
data;
a demultiplexer for demultiplexing the informa—
tion received through the first frequency re—
source into the uplink data and control informa-
tion for the uplink data when the information re-
ceivedthrough thefirstfrequency resource does
not include uplink signaling information, and de—
multiplexing the information received through
the first frequency resource into the uplink data,
control information forthe uplink data, and uplink
signaling information, when the information re—
ceived through the first frequency resource in-
cludes the uplink signaling information; and
a receiver unit for receiving the uplink signaling
information through a second frequency re-
source allocated for the uplink signaling infor-
mation, when no infom’iation is received through
the first frequency resource.

The apparatus as claimed in claim 31, wherein de-
temfination by the determination unit is based on a
pilot pattern of a pilot for the uplink data, which is
received through a predetermined time resource of
the first frequency resource.

The apparatus as claimed in claim 32. wherein the
pilot has one of a predetermined first pilot pattern,
which indicates that ho uplink signaling information
exists, and a predetermined second pilot pattern,
which indicates that the uplink signaling information
exists.

"he apparatus as claimed in claim 31 . wherein the
uplink signaling information is included in an uplink
signaling field within the control information. 
"he apparatus as claimed in claim 34, wherein the
uplink signaling field within the control information is
set to have a predetermined value when there is no
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uplink signaling information.

The apparatus as claimed in claim 31, wherein the
uplink signaling information includes at least one of
ACKnowledgement/Negative ACKnowledgement
(ACK/NACK), which indicates success or failure in
reception of downlink data, and a Channel Quality
Indicator (CQI), which indicates a status of a chan-
nel.

The apparatus as claimed in claim 36, wherein the
ACK/NACK and the CQI are received using sub-car-
riers allocated for the CQI within a predetermined
time resource when the uplink signaling information
includes both the ACK/NACK and the CQI.

The apparatus as claimed in claim 37, wherein one
ofthe ACK/NACK and the CQI is received using one
of a first sub-carrier set allocated for the CQI and a
second sub-carrier set allocated forthe ACK/NACK

within the time resource when the uplink signaling
information includes one of the ACK/NACK and the
CQI.

The apparatus as claimed in claim 38, wherein each
ofthe first sub-carrierset and the second sub-carrier

set includes sub-carriers having equal intervals be-
tween them.

The apparatus as claimed in claim 31, wherein the
first sub-carrier set and the second sub-carrier set

include sub-carriers having equal intervals between
them or sub-carriers adjacent to each other.
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DETAILED ACTION

1. This Office Action is in response to the application 12/209136 filed on

09/11/2008.

2. Claims 1 - 8 have been cancelled. New claims 9 - 44 have been added.

Pending claims include claims 9 — 44.

My

3. As required by M.P.E.P. 201 .14(c), acknowledgement is made of applicant's

claim for priority based on an application filed on 07/15/2008 (KOREA 10-2008-

0068634). Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d),

which papers have been placed of record in the file.

Claim Rejections - 35 USC § 112

4. The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 9I 18I 21I 27 and 36 are rejected under 35 U.S.C. 112, second

paragraph, as being indefinite for failing to particularly point out and distinctly claim the

subject matter which applicant regards as the invention.

The term "near" in claim 9 (line 10) is a relative term which renders the claim

indefinite. The term "near" is not defined by the claim, the specification does not
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provide a standard for ascertaining the requisite degree, and one of ordinary skill in the 

art would not be reasonably apprised of the scope of the invention. 

Regarding claims 18, 21, 27 and 36 (see rejection of claim 9). 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United 
States only if the international application designated the United States and was published under 
Article 21 (2) of such treaty in the English language. 

6. Claims 9 -14, 16, 17, 27 -32, 34, and 35 are rejected under 35 U.S.C. 102(e) 

as being anticipated by Papasakellariou et al. (US Patent Publication# 2008/0304467 

A1). 

As per claim 9, Papasakellariou discloses "A method for transmitting uplink 

signals comprising control signals and data signals in a wireless communication 

system, the method comprising:" as [(fig. 1 O)] "serially multiplexing first control 

signals and data signals in a mobile station;" [(fig. 10), CQI and DATA. (fig. 2), 

MULTIPLEX DATA BITS AND CQI BITS 220] "sequentially mapping the multiplexed 

signals to a time-frequency resource map according to a time-first mapping 

method," [(fig. 1 O)] "wherein the time-frequency resource map comprises a 
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plurality of symbols and a plurality of subcarriers for each symbol," [(fig. 1 and 

par. 0007 - 0008), each resource block contains 12 sub-carriers] "and a reference 

signal is mapped to at least one subcarrier corresponding to one of the plurality 

of symbols;" [(fig. 1 and par. 0007 - 0008), An exemplary embodiment assumes that 

each reference signal includes 12 sub-carriers] "and mapping ACK/NACK control 

signals to subcarriers corresponding to symbols near the symbol on which the 

reference signal is mapped" [(fig. 10 and par. 0049), the location of the ACK/NAK bits 

1010 remains in symbols next to the RS 1030]. 

As per claim 10, Papasakellariou discloses "The method of claim 9," as [see 

rejection of claim 9] "wherein the first control signals comprise at least one of: 

precoding matrix index (PMI) signals; or channel quality indicator (CQI) signals" 

[(fig. 10), CQI and DATA]. 

As per claim 11, Papasakellariou discloses "The method of claim 9," as [see 

rejection of claim 9] "wherein the ACK/NACK control signals are mapped to the 

subcarriers by overwriting the first control signals or data signals mapped to the 

subcarriers corresponding to symbols near the symbol on which the reference 

signal is mapped" [(fig. 10 and par. 0049), the location of the ACK/NAK bits 1010 

remains in symbols next to the RS 1030]. 
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As per claim 12, Papasakellariou discloses “The method of claim 9,” as [see

rejection of claim 9] “wherein the reference signal is mapped to at least one

subcarrier corresponding to a fourth symbol out of seven symbols in a slot” as

[(fig. 10), RS1030].

As per claim 13, Cheng discloses “The method of claim 9,” as [see rejection of

claim 9] “wherein the ACK/NACK control signals are mapped to subcarriers

corresponding to symbols on either side of the symbol on which the reference

signal is mapped” [(fig. 10), RS 1030 and ACK/NAK bits 1010].

As per claim 14, Papasakellariou discloses “The method of claim 9,” as [see

rejection of claim 9] “wherein the ACWNACK control signals are mapped to

subcarriers corresponding to a third symbol and a fifth symbol out of seven

symbols in a slot” [(fig. 10), RS 1030 and ACK/NAK bits 1010].

As per claim 16, Papasakellariou discloses “The method of claim 9,” as [see

rejection of claim 9] “further comprising: respectively performing for each of the

plurality of symbols having mapped multiplexed signals or mapped ACK/NACK

control signals, a discrete Fourier transform (DFT) on signals mapped on

subcarriers corresponding to the same symbol on the time-frequency resource

map;” [(fig. 2 and par. 0009), DFT 240] “respectively performing an inverse fast

Fourier transform (IFFT) on the DFT- transformed signals mapped on subcarriers
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corresponding to the same symbol on the time-frequency resource map;” [(fig. 2

and par. 0009), DFT 240 and |FFT 270] “respectively attaching a cyclic prefix to the

|FFT-transformed signals mapped on subcarriers corresponding to the same

symbol on the time-frequency resource map;” [(fig. 2 and par. 0009), DFT 240 and

|FFT 270 and CP INSECTION 270] “and transmitting each symbol having |FFT-

transformed signals with an attached cyclic prefix as a single carrier frequency

division multiple access (SC-FDMA) symbol” [(fig. 2 and par. 0009), TRANSMITTED

SIGNAL 290].

As per claim 17, Papasakellariou discloses “The method of claim 9,” as [see

rejection of claim 9] “further comprising transmitting the signals mapped to the

time-frequency resource map through a physical uplink shared channel (PUSCH)”

[(fig. 2 and par. 0009), TRANSMITTED SIGNAL 290].

As per claim 2_7, [see rejection of claim 9].

As per claim E, [see rejection of claim 10].

As per claim Q, [see rejection of claim 11].

As per claim 3_0, [see rejection of claim 12].

As per claim fl, [see rejection of claim 13].

As per claim 2, [see rejection of claim 14].

As per claim 3_4, [see rejection of claim 16].

As per claim 3_5, [see rejection of claim 17].
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Claim Rejections - 35 USC § 103

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art
are such that the subject matter as a whole would have been obvious at the time the invention was made to
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be
negatived by the manner in which the invention was made.

8. Claims 15.18.20 — 26I 33I 36, and 38 — 44 are rejected under 35 U.S.C. 103(a)

as being unpatentable over Papasakellariou et al. (US Patent Publication #

2008/0304467 A1) in view of Seo et al. (US Patent Publication # 2003/0185159 A1).

As per claim 15, Papasakellariou discloses “The method of claim 9,” as [see

rejection of claim 9].

Papasakellariou does not explicitly disclose “wherein the ACK/NACK control

signals are channel coded independently of the data signals or first control signals”.

However, Seo discloses “wherein the ACK/NACK control signals are channel

coded independently of the data signals or first control signals” as [(Fig. 15 and

pars. 0122 — 0123), encoder 1532, encoder 1525 and encoder 1524].

Papasakellariou et al. (US Patent Publication # 2008/0304467 A1) and Seo et al.

(US Patent Publication # 2003/0185159 A1) are analogous art because they are the

same field of endeavor of network communication.

It would have been obvious to one of ordinary skill in the art at the time of the

invention to incorporate Seo’s teaching into Papasakellariou’s teaching. The motivation
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for making the above modification would be to increase the likelihood for a mobile

station to correctly perform channel estimation. (Seo, par. 0033)

As per claim 18, Papasakellariou discloses “A method for transmitting uplink

signals comprising first control signals, ACK/NACK control signals and data

signals in a wireless communication system, the method comprising:” as [(fig. 10)]

“serially multiplexing the channel coded first control signals and the channel

coded data signals;” [(fig. 10), CQI and DATA. (fig. 2), MULTIPLEX DATA BITS AND

CQI BITS 220] “sequentially mapping the multiplexed signals to a time-frequency

resource map according to a time-first mapping method," [(fig. 10)] “wherein the

time-frequency resource map comprises a plurality of symbols and a plurality of

subcarriers for each symbol," [(fig. 1 and par. 0007 — 0008), each resource block

contains 12 sub-carriers] “and a reference signal is mapped to at least one

subcarrier corresponding to one of the plurality of symbols;” [(fig. 1 and par. 0007

— 0008), An exemplary embodiment assumes that each reference signal includes 12

sub-carriers] “and mapping the channel coded ACK/NACK control signals to

subcarriers corresponding to symbols near the symbol on which the reference

signal is mapped” [(fig. 10 and par. 0049), the location of the ACK/NAK bits 1010

remains in symbols next to the RS 1030].

Papasakellariou does not explicitly disclose “channel coding in a mobile station

each of the first control signals, the ACK/NACK control signals, and the data signals,
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wherein the first control signals, the ACK/NACK control signals and the data signals are

independently channel coded from each other".

However, Seo discloses “channel coding in a mobile station each of the first

control signals, the ACK/NACK control signals, and the data signals, wherein the

first control signals, the ACK/NACK control signals and the data signals are

independently channel coded from each other" as [(Fig. 15 and pars. 0122 — 0123),

encoder 1532, encoder 1525 and encoder 1524].

Papasakellariou et al. (US Patent Publication # 2008/0304467 A1) and Sec et al.

(US Patent Publication # 2003/0185159 A1) are analogous art because they are the

same field of endeavor of network communication.

It would have been obvious to one of ordinary skill in the art at the time of the

invention to incorporate Seo’s teaching into Papasakellariou’s teaching. The motivation

for making the above modification would be to increase the likelihood for a mobile

station to correctly perform channel estimation. (Seo, par. 0033)

As per claim 20, Papasakellariou in view of Seo discloses “The method of

claim 18,” as [see rejection of claim 18].

Papasakellariou discloses “wherein the first control signals comprise at least

one of: precoding matrix index (PMI) signals; or channel quality indicator (CQI)

signals” [(fig. 10), CQI and DATA].
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As per claim 21, Papasakellariou in view of Seo discloses “The method of

claim 18,” as [see rejection of claim 18].

Papasakellariou discloses “wherein the channel coded ACK/NACK control

signals are mapped to the subcarriers by overwriting the channel coded first

control signals or channel coded data signals mapped to the subcarriers

corresponding to symbols near the symbol on which the reference signal is

mapped” [(fig. 10 and par. 0049), the location of the ACK/NAK bits 1010 remains in

symbols next to the RS 1030].

As per claim 22, Papasakellariou in view of Seo discloses “The method of

claim 18,” as [see rejection of claim 18].

Papasakellariou discloses “wherein the reference signal is mapped to at least

one subcarrier corresponding to a fourth symbol out of seven symbols in a slot”

as [(fig. 10), RS1030].

As per claim 23, Papasakellariou in view of Seo discloses “The method of

claim 18,” as [see rejection of claim 18].

Papasakellariou discloses “wherein the channel coded ACK/NACK control

signals are mapped to subcarriers corresponding to symbols on either side of the

symbol on which the reference signal is mapped” as [(fig. 10), RS 1030 and

ACK/NAK bits 101 O].

Huawei v. OPTIS Exhibit No. 1002 - 273/401



Application/Control Number: 12/209,136 Page 11

Art Unit: 2463

As per claim 24, Papasakellariou in view of Seo discloses “The method of

claim 18,” as [see rejection of claim 18].

Papasakellariou discloses “wherein the ACK/NACK control signals are

mapped to subcarriers corresponding to a third symbol and a fifth symbol out of

seven symbols in a slot" as [(fig. 10), RS 1030 and ACK/NAK bits 1010].

As per claim 25, Papasakellariou in view of Seo discloses “The method of

claim 18,” as [see rejection of claim 18].

Papasakellariou discloses “further comprising: respectively performing for

each of the plurality of symbols having mapped multiplexed signals or mapped

ACK/NACK control signals, a discrete Fourier transform (DFT) on signals mapped

on subcarriers corresponding to the same symbol on the time-frequency

resource map;” as [(fig. 2 and par. 0009), DFT 240] “respectively performing an

inverse fast Fourier transform (IFFT) on the DFT- transformed signals mapped on

subcarriers corresponding to the same symbol on the time-frequency resource

map;” [(fig. 2 and par. 0009), DFT 240 and IFFT 270] “respectively attaching a cyclic

prefix to the IFFT-transformed signals mapped on subcarriers corresponding to

the same symbol on the time-frequency resource map;" [(fig. 2 and par. 0009), DFT

240 and IFFT 270 and CP INSECTION 270] “and transmitting each symbol having

IFFT-transformed signals with an attached cyclic prefix as a single carrier

frequency division multiple access (SC-FDMA) symbol” [(fig. 2 and par. 0009),
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TRANSMITTED SIGNAL 290].

As per claim 26, Papasakellariou in view of Seo discloses “The method of

claim 18,” as [see rejection of claim 18].

Papasakellariou discloses “further comprising transmitting the signals

mapped to the time-frequency resource map through a physical uplink shared

channel (PUSCH)” as [(fig. 2 and par. 0009), TRANSMITTED SIGNAL 290].

As per claim Q, [see rejection of claim 15].

As per claim fl, [see rejection of claim 18].

As per claim Q, [see rejection of claim 20].

As per claim fl, [see rejection of claim 21].

As per claim fl, [see rejection of claim 22].

As per claim fl, [see rejection of claim 23].

As per claim fl, [see rejection of claim 24].

As per claim fl, [see rejection of claim 25].

As per claim fl, [see rejection of claim 26].

9. Claims 19 and 37 are rejected under 35 U.S.C. 103(a) as being unpatentable

over Papasakellariou et al. (US Patent Publication # 2003/0304467 A1) in view of Sec

et al. (US Patent Publication # 2003/0185159 A1) and further in view of Oh et al. (US

Patent Publication # 2006/0098568 A1 ).
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As per claim 19, Papasakellariou in view of Seo discloses “The method of

claim 18,” as [see rejection of claim 18].

Oh discloses “wherein channel coding the data signals comprises: attaching

a transport block cyclic redundancy check (CRC) to a transport block for

transmitting the data signals; segmenting the transport block having the attached

transport block CRC into at least one code block unit; attaching a code block

CEO to the at least one segmented code block; performing channel coding on the

data attached with the code block CBC; and performing rate matching and code

block concatenation one the channel coded data" as [(fig. 1), Data with CRC 101

and Encoder 102].

Papasakellariou et al. (US Patent Publication # 2008/0304467 A1) and Oh et al.

(US Patent Publication # 2006/0098568 A1) are analogous art because they are the

same field of endeavor of network communication.

It would have been obvious to one of ordinary skill in the art at the time of the

invention to incorporate Oh’s teaching into Papasakellariou’s teaching. The motivation

for making the above modification would be to reduce fading and distortion of the

amplitude and phase of the received signals in a high speed wireless data

communication environments. (Oh, par. 0001 to par. 0010)

As per claim 3_7, [see rejection of claim 19].
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W

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to MANG YEUNG whose telephone number is (571 )270-

7319. The examiner can normally be reached on Mon to Th (9:00am to 5:00pm EST).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Derrick W. Ferris can be reached on 571 272 3123. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/M.Y./

/Derrick W Ferris/

Supervisory Patent Examiner, Art Unit 2463
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Customer No. 035884 Attorney Docket No.: 2101-3573

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Art Unit: 2463
Dae Won Lee

Examiner: Mang Hang Yeung
Serial No: 12/209,136

Filed: September 11, 2008 Conf. No.2 3897
For: METHOD FOR TRANSMITTING UPLINK

SIGNALS 

AMENDMENT

Mail Stop Amendment
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir:

This paper is in response to the Office Action dated June 24, 2011, in connection with the

above-identified application, the response to Which is due September 24, 2011. Please charge

any fees and credit any overpayment to our deposit account No. 502290. Please enter and

consider the following amendments and remarks:
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Amendment to the Claims:

Please amend the claims as follows:

1-8. (Canceled)

9. (Currently amended) A method for transmitting uplink signals comprising control

signals and data signals in a wireless communication system, the method comprising:

(alserially multiplexing first control signals and data signals in a mobile station, wherein

the first control si nals are laced at a front art of the multi lexed si als and the data si nals
 

are placed at a rear part of the multiplexed signals;
 

@sequentia-l-l-yhmapping the multiplexed signals to a 2—dimensional resource matrix

 comprising '

time—frequeneyereseareema-p—eemprises a plurality of columns symbols—and a plurality of rows,

wherein the columns and the rows of the 2—dimensional resource matrix correspond to single

carrier freguency divisional multiple access gSC-FDMA) symbols and subcarriers for each SC-

FDMA symbol, respectively, wherein a number of columns of the 2—dimenstional resource

matrix corresponds to a number of SC-FDMA symbols within one subframe except specific SC-
 

FDMA symbols used for a reference signal, and wherein the multiplexed sigpals are mapped

from the first column of the first row to the last column of the first row, the first column of the
 

second row to the last column of the second row, and so on, until all the multiplexed signals are

mapped to the 2-dimensional resource matrix subearriers—fer—eeeh—syrnbelrand—a—referenee—signal
 

 

(plmapping ACK/NACK control signals to specific columns of the 2-dimentional

resource matrix, wherein the specific columns correspond to SC-FDMA symbols right adjacent

to the specific SC—FDMA symbols, wherein the ACK/NACK control signals overwrite some of
2 Attorney Docket No.: 2101—3573
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the multiplexed signals mapped to the 2-dimensional resource matrix at step (b) from the last

row of the specific columns; and

(d) transmitting the signals mapped to the 2-dimensional resource matrix at steps (b) and
 

(c) by column by column to a base station. subeafriers—eefiefide-ing—te-symbelfiiear—the-symbel

l . l l E . l . |.

10. (Previously presented) The method of claim 9, wherein the first control signals

comprise at least one of:

precoding matrix index (PMT) signals; or

channel quality indicator (CQI) signals.

1 l. (Cancelled)

12. (Currently amended) The method of claim 9, wherein one subframe comprises
 

two slots, wherein the specific SC-FDMA symbols correspond to referenee—signal—is—Hiapped—te

at—least—enwrbearrier—eeirespending—te—a fourth SC-FDMAsymbel symbols out of seven SC-

FDMA symbols in each [[a]] slot.
 

l3. (Cancelled)

14. (Currently amended) The method of claim 9, wherein the ACK/NACK control

signals are transmitted via mapped49—subcarriers corresponding to [[a]] third SC—FDMA symbols

5341411304 and [[a]] fifth SC-FDMA symbols swabs} out of seven SC-FDMA symbols in each [[a]]
 

slot.

3 Attorney Docket No.: 2101—3 5 73
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15. (Previously presented) The method of Claim 9, wherein the ACK/NACK control

signals are channel coded independently of the data signals or first control signals.

16. (Currently amended) The method of claim 9, wherein the step ((1) comprises

 
signals—eHnappedAGIéMGKreentrel—signals; a discrete Fourier transform (DFT) for the

,ed to each column of the 2—dimensional resource matrix si nalson—si—gnals—mapped

 

 

 

respectively performing an inverse fast Fourier transform (1FFT) on the DPT—transformed

signals corresponding to the signals mapped to each column of the 2-dimensional resource

 matrix signals; -- - .

respectively attaching a cyclic prefix to the IFFT-transformed signals corresponding to

the signals mapped to each column of the 2-dimensional resource matrix signals; and mapped—en

 
17. (Currently Amended) The method of claim 9, wherein the signals mapped to the

2-dimensional resource matrix are transmitted—fiafiher—eemprisfirg—transmitting—the—signflls

mapped—te—the—time—frequenerreseuree—ma-p through a physical uplink shared channel (PUSCH).

4 Attorney Docket No.: 2101—3 5 73
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18—26. (Cancelled)

27. (Currently amended) A mobile station for transmitting uplink signals comprising

control signals and data signals in a wireless communication system, the mobile station

comprising:

a processor serially multiplexing first control signals and data signals wherein the first
 

control signals are placed at a front part of the multiplexed signals and the data signals are placed

at a rear part of the multiplexed signals;

the processor sequentially—mapping the multiplexed signals to a 2-dimentional resource

matrix comprising a plurality of columns and a plurality of rows, wherein the columns and the

rows of the 2-dimensional resource matrix correspond to single carrier frequency divisional

multi le access SC—FDMA and subcarriers for each SC—FDMA s mbol res ectivel wherein a

number of columns of the 2-dimensional resource matrix corresponds to a number of SC-FDMA

symbols within one subframe except specific SC_FDMA symbols used for a reference signal:

and wherein the multiplexed signals are mapped from the first column of the first row to the last

column of the first row the first column of the second row to the last column of the second row 

and so on until all the multi ,lexed si nals are ma, ,ed to the 2—dimensional resource matrixti—me—

  
the processor mapping ACK/NACK control signals to specific columns of the 2-

dimensional resource matrix, wherein the specific columns correspond to SC-FDMA symbols

5 Attorney Docket No.: 2101—3 573
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right adjacent to the specific SC-FDMA symbols, wherein the ACK/NACK control signals

overwrite some of the multiplexed signals mapped to the 2—dimensional resource matrix from the

last row of the specific columns . 
 

28. (Previously presented) The mobile station of claim 27, wherein the first control

signals comprise at least one of:

precoding matrix index (PMI) signals; or

channel quality indicator (CQI) signals.

29. (Cancelled)

30. (Currently amended) The mobile station of claim 27 wherein one subframe
 

comprises two slots, wherein the specific SC-FDMA symbols correspond to rel-‘erenee—signa—l—i—s

mapped—te—at—least—ene—subeafiieieeefiespending—te—a fourth SC-FDMA symbolssymbel out of

seven SC-FDMA symbols in each [[a]] slot.
 

3l. (Cancelled)

32. (Currently amended) The mobile station of claim 27, wherein the ACK’NACK

control signals are transmitted via mapped—to—subcarriers corresponding to [[a]] third SC-FDMA

symbols symbol—and [[a]] fifth SC-FDMA sybmols symbol—out of seven SC—FDMA symbols in

m [[3]] Slot-

6 Attorney Docket No.: 2101—3 5 73
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33. (Previously presented) The mobile station of claim 27, wherein the ACKNACK

control signals are channel coded independently of the data signals or first control signals.

34. (Currently amended) The mobile station of claim 27, wherein the processor

further adapted for—comprising:

the—proeessor—respectively performing for—eaeh—oflthe—pltwalit-yuof—symbols—lming—mapped

multiplexed—Sigrials—or mapped ACKNACK control signals, a discrete Fourier transform (DFT)

 

the signals mapped to each column of the 2-dimensional resource matrix signals era—signals

thepreeesseitrespectively performing an inverse fast Fourier transform (IFFT) on the

 

DPT—transformed signals corresponding to the signals mapped to each column of the 2—

 dimentional resource matrix signals -- . - . -

the Rifle fieqfiWe'ma'P;

the-preeesseaercspcctivcly attaching a cyclic prefix to thc IFFT-transformcd signals

 

corresponding to the signals mapped to each column of the 2-dimensional resource matrix

 signals -- . - -

map; and

theproeessoFtransmitting the cyclic prefix attached signals to a base station each—symbol

 
 

35. (Currently amended) The mobile station of claim 27, wherein the signals mapped

to thc 2-dimcnsional rcsourcc matrix are transmitted—fiartheneempri—sing—the—preeesser
 

7 Attorney Docket No.: 2101—3 5 73
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transmitting the signals mapped to the time frequency resource map through a physical uplink 

shared channel (PUSCH). 

36-44. (Cancelled) 
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REMARKS 

Claims 9, 10, 12, 14-17, 27, 28, 30, 32-35 are currently pending in the application, claims 

1-8 having previously been canceled, and claims 11, 13, 18-26, 29, 31, and 36-44 being currently 

cancelled without prejudice or disclaimer. Claims 1 and 27 are the only independent claims. 

No new matter has been added as the foregoing amendments have support in the specification as 

originally filed. For example, support for various amendments may be found at least in, for 

example, Figs. 3-9 and accompanying portions of the specification. 

Claims 9, 18, 21, 27 and 36 are rejected under 35 U.S.C. 112, second paragraph, as being 

indefinite for failing to particularly point out and distinctly claim the subject matter which 

applicant regards as the invention. Claims 9-14, 16-17, 27-32, 34, and 35 are rejected under 35 

U.S.C. 102( e) as being anticipated by Papasakellariou et al. (U.S. Publication No. 

2008/0304467). Claims 15, 18, 20-26, 33, 36, and 38-44 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over Papasakellariou, in view of Seo et al. (U.S. Publication No. 

2003/0185159). Claims 19 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Papasakellariou, in view of Seo and further in view of Oh et al. (U.S. Publication No. 

2006/0098568). Applicant respectfully traverses these rejections, and requests reconsideration 

and allowance of the pending claims in view of the following arguments. 

Rejection - 35 U.S.C. § 112 

Claims 9, 18, 21, 27 and 36 were rejected under 35 U.S.C. 112, second paragraph, as being 

indefinite for failing to particularly point out and distinctively claim the subject matter which 

applicant regards as the invention. Particularly, the Examiner rejected the term "near" in claims 

9, 18, 21, 27 and 36. By this amendment, claims 18, 21 and 36 are cancelled, and the term 

"near'' is replaced by the term "right adjacent to" in claims 9 and 27. 

Therefore, withdrawal of this rejection is respectfully requested. 

Rejection - 35 U.S.C. § 102 

Claims 9-14, 16, 17, 27-32, 34 and 35 were rejected under 35 U.S.C. 102(e) as being 

anticipated by Papasakellariou et al (US Pub No. 2008/0304467 Al). 

Claim 9, as amended, recites "serially multiplexing first control signals and data signals in a 

mobile station, wherein the first control signals are placed at a front part of the multiplexed 

9 Attorney Docket No.: 2101-3573 



signals and the data signals are placed at a rear part of the multiplexed signals" And claim 9 

recites "wherein the multiplexed signals are mapped from the first column of the first row to the 

last column of the first row, the first column of the second row to the last column of the second 

row, and so on, until all the multiplexed signals are mapped to the 2-dimensional resource 

matrix" 

It is respectfully submitted that Papasakellariou fails to teach or suggest about 'this 

sequence of first control signals and data signals within the multiplexed signals' and 'sequence of 

mapping the multiplexed signals to the 2-dimensional resource matrix'. 

FI Gs. 2 and 3 of show Papasakellariou "multiplex data bits and CQI bits". However, 

Papasakellariou does not teach anything about the sequence of data bit and CQI bits within the 

multiplexed signals, and neither 'sequence of mapping the multiplexed signals to the 2-

dimensional resource matrix'. Even though Papasakellariou simply mentions that the resource 

for transmitting multiplexed signals is 2-dimentional, Papasakellariou does not teach the 

mapping scheme in view of this 2-dimensional resource matrix. 

Further, claim 9, as amended, recites "wherein the ACK/NACK control signals overwrite 

some of the multiplexed signals mapped to the 2-dimensional resource matrix at step (b) from 

the last row of the specific columns". By making the ACK/NACK control signals overwrite 

some of the multiplexed signals from the last row of the specific column while the multiplexed 

signals has the sequence of the first control signals and data signals, and mapped to the 2-

dimensional resource matrix as stated above, claim 9 can reduce the probability that the first 

control signals are overwritten by the ACK/NACK signals. 

It is respectfully submitted that Papasakellariou fails to teach this feature. As stated above, 

Papasakellariou does not teach the mapping scheme in view of 2-dimensional resource matrix, 

and also Papasakellariou fails to suggest any evidence for the overwriting feature. Therefore, 

Papasakellariou fails to teach at least the identified features of claim 9 and this claim is believed 

to be patentable. Claim 27 includes similar features and is believed to be patentable as well. 

Rejection - 35 U.S.C. § 103 

Claims 15, 18, 20-26, 33, 36 and 38-44 were rejected under 35 U.S.C. I03(a) as being 

unpatentable over Papasakellariou et al (US Pub No. 2008/0304467 Al) in view of Seo et al (US 

Pub No. 2003/0185159 Al). Claims 19 and 37 were rejected under 35 U.S.C. I03(a) as being 
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unpatentable over Papasakellariou et al (US Pub No. 2008/0304467 Al) in view of Seo et al (US 

Pub No. 2003/0185159 Al) and further in view of Oh et al (US Pub. No. 2006/0098568 Al). 

However, since neither Seo nor Oh cure the above deficiencies of Papasakellariou, dependent 

claims depending from claims 9 or 27 are also patentable over the cited references. 

CONCLUSION 

In view of the above remarks, Applicant submits that the currently pending claims of the 

present application are in condition for allowance. Reexamination and reconsideration of the 

application is requested. 

No amendment made was related to the statutory requirements of patentability unless 

expressly stated herein; and no amendment made was for the purpose of narrowing the scope of 

any claim, unless Applicant has argued herein that such amendment was made to distinguish 

over a particular reference or combination of references. 

If for any reason the Examiner finds the application other than in condition for allowance, 

the Examiner is requested to call the undersigned attorney at the Los Angeles, California 

telephone number (213) 623-2221 to discuss the steps necessary for placing the application in 

condition for allowance. 

Date: September 6, 2011 

Customer No. 035884 

Respectfully submitted, 

Lee, Hong, Degerman, Kang & Waimey 

By: -~/J~e=ffi=re-'-y,_L~ot=s-pe=i=ch/~---
Jeffrey J. Lotspeich 
Registration No. 45,737 
Attorney for Applicant 
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In re application of: Art Unit: 2463
Dae Won Lee

Examiner: Mang Hang Yeung
Serial No: 12/209,136
Filed: September 11, 2008 Conf. No.: 3897
For: METHOD FOR TRANSMITTING UPLINK
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Mail Stop Amendment
Commissioner for Patents
PO. Box 1450

Alexandria, VA 22313-1450

Sir:

Transmitted herewith is an AMENDMENT in the above-identified application.

D A petition for extension of time for _ month(s) is enclosed.
IZI No additional fee is required.

The fee has been calculated as shown below:    

 

 
  

  
 

 

(Col. 1) (Col. 2) (Col. 3)
CLAIMS REMAINING HIGHEST NUMBER PRESENT LG/SM ADD’L
AFTER AMENDMENT PREVIOUSLY PAID FOR EXTRA* Is ENTITY FEE FEE DUE 
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Terminal Disclaimerfee in the amount Of$
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Any patent application processing fees under 37 CFR 1.17.

 

 

 ZIEIEIEIEIEIEI
Respectfully submitted,
Lee, Hong, Degerman, Kang & Waimey

Date: September 6, 2011 By: /Jeffrey Lotspeich/
Jeffrey J. Lotspeich
Registration No. 45,737
Attorney for Applicant(s)
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NOTICE OF ALLOWANCE AND FEE(S) DUE

EXAIVIINER

YEUNG, MANG HANG
35884 7590 11/15/2011

LEE, HONG, DEGERMAN, KANG & WAIMEY
660 S. FIGUEROA STREET
memo

LOS ANGELES, CA 90017 2463

DATE MAILED: 11/15/2011

12/209,136 09/11/2008 Dae Won Lee 2101-3573 3897
TITLE OF INVENTION: METHOD FOR TRANSMITTING UPLINK SIGNALS 

APPLN TYPE SMAII ENTITY ISSIIE FEE DUE PIIEI IC ATION FEE DIIE PREV. PAID ISSITE FEE TOTAL FEE(S) DIIE DATE DIIE
 

nonprovisional $ 1740 $300 $2040 02/15/2012

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAIWINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON TIIE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGIITS.
THIS APPLICATION IS SUBJECT TO WITHDRAVVAL FRONT ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORIVI
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:

A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2
the ISSUE FEE shown above.

II. PART B — FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fcc(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing an applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.0. Box 1450
Alexandria, Virginia 22313-1450

or m (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ap ropriate. All further correspondence including the Patent. advance orders and notification of maintenance fees will be mailed to the current correspondence address as
in icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.

CURRENT CORRESPONDENCEADDRESS (Note: Use Block lfor any change ofmidress} Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

papers. Each additional paper, such as an assignment or formal drawing, mustiave its own certificate of mailing or transmission.35884 7590 11/15/2011
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APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLIC ATION FEE DUE PREV. PATD ISSITE FEE TOTAL FEE(_'S) DUE DATE DUE

N0 $0nonprovisional $1740 $300 $2040 02/15/2012

YEUNG, MANG HANG 2463 370-344000

1. Change of correspondence address or indication of "Fee Address" (37
CF { 1.363).

3 Change of correspondence address (or Change of CorrespondenceAddress orm PTO/SB/122) attached.

3 ”Fee Address" indication (or ”Fee Address" Indication form)TO/SB/47; Rev 0302 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page. list
(I) the names of up to 3 registered patent attorneys
or agents OR, alternatively.

(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 1
listed, no name will be printed. 

3. ASSIGNEE NAVIE AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

)LEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.
(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

 
 

Please check the appropriate assignee category or categories (will not be printed on the patent) : D Individual D Corporation or other private group entity D Government

  
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

3 Issue Fee 3 A check is enclosed.

3 Publication Fee (No small entity discount permitted) 3 Payment by credit card. Form PTO—2038 is attached.
3 Advance Order — # of Copies :IThe Director is hereby authorized to charge the required fee(s), any deficiency, or credit any \overpayment, to Depos1t Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

3 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. :l b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignec or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date
  

Typed or printed name Registration No.
  

This collection of information is required by 37 CFR 1.311. The information is re uired to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. T is collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary de endin upon the individual case. Any comments on the amount of time you require to complete
this form and/or su gestions for reducing this burden, should be sent to the C ief In ormation Officer, US. Patent and Trademark Office, US. Department of Commerce. 13.0.
Box 1450, Alexan ria, Virginia 22313—1450. DO NOT SEND FEES OR COMPLETED FORVIS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313—1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection ofinformation unless it displays a valid OMB control number. 
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTNIENT OF CONEVIERCE
United States Patent and Trademark Office
Addicss: COIVINIISSION'ER FOR PATENTS

P.O. Box 1450
Alexandria Virginia 2231371430www.uspto.gov

APPLICATION NO. FILENG DATE FIRST NAIVIED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
 

12/209,136 09/11/2008 Dae Won Lee 2101-3573 3897

—
35884 7590 11/13/2011

LEE, HONG, DEGERMAN, KANG & WAIMEY YEUNG, MANG HANG
660 S. FIGUEROA STREET
Suite 2300 ART UNIT PAPER NUMBER

LOS ANGELES, CA 90017 2463

DATE MAILED: 11/15/2011

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 590 day(s). If the issue fee is paid on the date that is three months after the

mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half

months) after the mailing date of this notice, the Patent Term Adjustment will be 590 day (s).

If a Continued Prosecution Application (CPA) was filed in the above—identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval

(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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Privacy Act Statement

The Privacy Act of 1974 (PL. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (l) the general authority for the collection of this

information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the US. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or

expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting

evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be

required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(0)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her dcsigncc, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance

with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35

U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in

which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a Violation or potential Violation of law or
regulation.
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Notice of Allowability Examiner Art Unit

MANG YEUNG 2463 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed). a Notice of Allowance (PTOL—85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. This communication is responsive to 9/6/2011.

2. [I An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 9, 10, 12, 14 - 17, 27, 28, 30 and 32— 35 (renumbered as claims 1— 14).

4. Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)—(d) or (f).

a) All b) [I Some* 0) El None of the:

1. IX Certified copies of the priority documents have been received.

2. El Certified copies of the priority documents have been received in Application No.

3. El Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [I A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

6. El CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

(a) El including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) El hereto or 2) [I to Paper N0./Mai| Date _.

(b) [I including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mai| Date _.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. El DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. I] Notice of References Cited (PTO-892) 5. I] Notice of Informal Patent Application

2. El Notice of Draftperson‘s Patent Drawing Review (PTO-948) 6. El Interview Summary (PTO-413),
Paper No./Mai| Date .

3. El Information Disclosure Statements (PTO/SB/OS), 7. El Examiner‘s Amendment/Comment
Paper No./Mail Date

4. El Examiner‘s Comment Regarding Requirement for Deposit 8. IX! Examiner‘s Statement of Reasons for Allowance
of Biological Material

9. El Other . 

/Derrick W Ferris/

Supervisory Patent Examiner, Art Unit 2463

  
 

U.S. Patent and Trademark Office

PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20111026
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DETAILED ACTION

1. This Office Action is in response to the application 12/209136 filed on 09/06/20011

2. Claims 1 — 8, 11, 13, 18 — 26, 29, 31 and 36 - 44 were cancelled. Claims 9, 12, 14, 16,

17, 27, 30, 32, 34 and 35 were amended. Pending claims include claims 9, 10, 12, 14 - 17, 27,

28, 30 and 32 — 35.

Allowable Subiect Matter

1. Claims 9, 10, 12, 14 - 17, 27, 28, 30 and 32 — 35 (renumbered as claims 1 — 14) are

allowed. The following is an examiner’s statement of reasons for allowance:

2. Claim 9 is allowed over the prior art of record because the Examiner found neither prior
 

art cited in its entirety, nor based on the prior art found any motivation to combine any of the

said prior art reference which teach the limitations “[a] method for transmitting uplink signals

comprising control signals and data signals in a wireless communication system, the

method comprising: (a) serially multiplexing first control signals and data signals in a

mobile station, wherein the first control signals are placed at a front part of the multiplexed

signals and the data signals are placed at a rear part of the multiplexed signals; (b)

mapping the multiplexed signals to a 2-dimensional resource matrix comprising a plurality

of columns and a plurality of rows wherein the columns and the rows of the 2-dimensional

resource matrix correspond to single carrier frequency divisional multiple access (SC-

FDMA) symbols and subcarriers for each SC- FDMA symbol, respectively, wherein a
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number of columns of the 2-dimenstional resource matrix corresponds to a number of SC-

FDMA symbols within one subframe except specific SC- FDMA symbols used for a

reference signal, and wherein the multiplexed signals are mapped from the first column of

the first row to the last column of the first row, the first column of the second row to the

last column of the second row, and so on, until all the multiplexed signals are mapped to

the 2-dimensional resource matrix (c) mapping ACK/NACK control signals to specific

columns of the 2-dimentional resource matrix, wherein the specific columns correspond to

SC-FDMA symbols right adjacent to the specific SC-FDMA symbols, wherein the

ACK/NACK control signals overwrite some of the multiplexed signals mapped to the 2-

dimensional resource matrix at step (b) from the last row of the specific columns; and

(d) transmitting the signals mapped to the 2-dimensional resource matrix at steps (b) and

(c) by column by column to a base station, subcarriers corresponding to symbols near the

symbol on which the reference signal is mapped” with respect to the additional claimed

subject matter and in particular the specific boundaries as recited in the claim. Claims 10, 12, 14

— 17 are also allowed since they depend on claim 1.

3. Claim 27 is allowed over the prior art of record because the Examiner found neither prior

art cited in its entirety, nor based on the prior art found any motivation to combine any of the

said prior art reference which teach the limitations “[3] mobile station for transmitting uplink

signals comprising control signals and data signals in a wireless communication system, the

mobile station comprising: a processor serially multiplexing first control signals and data

signals, wherein the first control signals are placed at a front part of the multiplexed signals
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and the data signals are placed at a rear part of the multiplexed signals; the processor

sequentially mapping the multiplexed signals to a 2-dimentional resource matrix

comprising a plurality of columns and a plurality of rows, wherein the columns and the

rows of the 2-dimensi0nal resource matrix correspond to single carrier frequency

divisional multiple access (SC-FDMA) and subcarriers for each SC-FDMA symbol,

respectively, wherein a number of columns of the 2-dimensional resource matrix

corresponds to a number of SC-FDMA symbols within one subframe except specific SC-

FDMA symbols used for a reference signal, and wherein the multiplexed signals are

mapped from the first column of the first row to the last column of the first row, the first

column of the second row to the last column of the second row, and so on, until all the

multiplexed signals are mapped to the 2-dimensi0nal resource matrix; and the processor

mapping ACK/NACK control signals to specific columns of the 2-dimensional resource

matrix, wherein the specific columns correspond to SC-FDMA symbols right adjacent to

the specific SC-FDMA symbols, wherein the ACK/NACK control signals overwrite some of

the multiplexed signals mapped to the 2-dimensi0nal resource matrix from the last row of

the specific columns subcarriers corresponding to symbols near the symbol on which the

reference signal is mapped” with respect to the additional claimed subject matter and in

particular the specific boundaries as recited in the claim. Claims 28, 30: 32 — 35 are also allowed

since they depend on claim 27.

4. Any comments considered necessary by applicant must be submitted no later than the

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
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fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”

M

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to MANG YEUNG whose telephone number is (571) 270-7319.

The examiner can normally be reached on Mon to Th (9:00am to 5:00pm EST).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Derrick W. Ferris can be reached on 571-272-3123. The fax phone number for the

organization where this application or proceeding is assigned is 571—273—8300.

Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-2l7-9l97 (toll-free). If you would

like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/M.Y./

/Derrick W Ferris/

Supervisory Patent Examiner, Art Unit 2463
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In re application of: Art Unit: 2463
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Examiner: Mang Hang Yeung
Serial No: 12/209,136

Filed: September 11, 2008 Conf. No.: 3897
For: METHOD FOR TRANSMITTING UPLINK
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TRANSMITTAL OF ISSUE FEE

Mail Stop ISSUE FEE
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the Notice of Allowance dated November 15, 2011, enclosed are the

following:

IX Form Part B — Issue Fee Transmittal.

IZI Inventor(s) or Assignee(s) is entitled to LARGE entity.
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Respectfully submitted,

Lee, Hong, Degerman, Kang & Waimey

Date: December 16, 2011 By: /Puya Partow—Navid/

Puya Partow—Navid
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Attorney for Applicant(s)
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09045753

Application Number: 09383732

Application Number: 09306144

Application Number: 09080074

Application Number: 09094140

 

 

 

 

 

IApplication Number: II 09310171 I
Application Number: 09083012

IApplication Number: II 0941 1986 I 

Application Number: 09167758

Application Number: 09862848

Application Number: 09224344

IApplication Number: II 09548161 I

Application Number: 09778494

Application Number: 09248434

Application Number: 09309017

Application Number: 09372015

Application Number: 09337448

Application Number: 09359250

Application Number: 09500517

Application Number: 09405372

Application Number: 09387088

.—.
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09228878

Application Number: 09444831

Application Number: 09283652

Application Number: 09588599

Application Number: 09461029

 

 

 

 

 

IApplication Number: II 09454224 I
Application Number: 09522399

IApplication Number: II 09885520 I 

Application Number: 09621392

Application Number: 09499976

Application Number: 09474950

IApplication Number: II 09658103 I

Application Number: 09717001

Application Number: 09887144

Application Number: 09748185

Application Number: 09585514

Application Number: 09698600

Application Number: 09931546

Application Number: 10000803

Application Number: 09985634

Application Number: 10311588

.—.
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10036665

Application Number: 09708526

Application Number: 09973805

Application Number: 10479292

Application Number: 10112046

 

 

 

 

 

IApplication Number: II 10112035 I
Application Number: 11229622

IApplication Number: II 10704146 I 

Application Number: 10947409

Application Number: 09999651

Application Number: 09970369

IApplication Number: II 10661883 I

Application Number: 10536253

Application Number: 10506035

Application Number: 11225851

Application Number: 10595426

Application Number: 10597811

Application Number: 10581786

Application Number: 10584907

Application Number: 10581788

Application Number: 10596615

.—.
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11573312

Application Number: 10857359

Application Number: 11720497

Application Number: 11915072

Application Number: 11916583

 

 

 

 

 

IApplication Number: II 11914657 I
Application Number: 11995396

IApplication Number: II 12090710 I 

Application Number: 11921179

Application Number: 12097863

Application Number: 12064965

IApplication Number: II 12373541 I

Application Number: 12520709

Application Number: 13158936

Application Number: 12447844

Application Number: 11684692

Application Number: 12598817

Application Number: 12522624

Application Number: 12666203

Application Number: 12522785

Application Number: 12665627

.—.
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12674335

Application Number: 12739012

Application Number: 12992692

Application Number: 12667829

Application Number: 12991479

 

 

 

 

 

IApplication Number: II 12105650 I
Application Number: 12920890

IApplication Number: II 13956136 I 

Application Number: 12993153

Application Number: 13062743

Application Number: 13061969

IApplication Number: II 13126027 I

Application Number: 13127188

Application Number: 12990880

Application Number: 14056512

Application Number: 13130854

Application Number: 13263255

Application Number: 13142509

Application Number: 13144947

Application Number: 13319171

Application Number: 13264573

.—.
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13144327

Application Number: 13145232

Application Number: 13393704

Application Number: 13391863

Application Number: 12758744

 

 

 

 

 

IApplication Number: II 13509826 I
Application Number: 13516504

IApplication Number: II 13394219 I 

Application Number: 13580840

Application Number: 13505160

Application Number: 13699105

IApplication Number: II 13575168 I

Application Number: 13824746

Application Number: 13144766

Application Number: 13050210

Application Number: 14005210

Application Number: 13099518

Application Number: 13992348

Application Number: 14000371

Application Number: 14113959

Application Number: 13257605

.—.
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13155527

Application Number: 13155631

Application Number: 13271515

Application Number: 13228926

Application Number: 13765046

 

 

 

 

 

IApplication Number: II 13816039 I
Application Number: 61705679

IApplication Number: II 14035213 I 

Application Number: 14039554

Application Number: 10451588

Application Number: 10597212

IApplication Number: II 12759645 I

Application Number: 12457653

Application Number: 13894948

Application Number: 12678200

Application Number: 13109962

Application Number: 13109963

Application Number: 12913654

Application Number: 13312809

Application Number: 12523090

Application Number: 13051803

.—.
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13316315

Application Number: 13590048

Application Number: 12963570

Application Number: 12963588

Application Number: 13185362

 

 

 

 

 

IApplication Number: II 12392654 I
Application Number: 12909780

IApplication Number: II 12363522 I 

Application Number: 13563472

Application Number: 13345532

Application Number: 10341356

IApplication Number: II 12247567 I

Application Number: 11896419

Application Number: 11729807

Application Number: 12673262

Application Number: 10607551

Application Number: 10438032

Application Number: 10737212

Application Number: 11325934

Application Number: 11469063

Application Number: 09671115

.—.
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| “10125531 |

Application Number: 10630721

Application Number: 10775240

Application Number: 11735377

Application Number: 09224053

Application Number: 09671208

Application Number: 11538424

Application Number: 10659386

Application Number: 11364410

Application Number: 11441139

Application Number: 12176314

Application Number: 12423769

Application Number: 11682957

Application Number: 13353270

PCT Number: EP2012060245
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Fax Number:

Email: smckinney@paulweiss.com, dewilliams@paulweiss.com

Conespondence m7]be sent via US M817 when the ema/7 attempt Is unsuccessful.

Correspondent Name: SCOTT A. MCKINNEY
Address Line 1: 1285 AVENUE OF THE AMERICAS

Address Line 4: NEW YORK, N EW YORK 10019-6064 

ATI'ORNEY DOCKET NUMBER: 18693-027
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SCOTT MCKI N N EY

Signature: /Scott McKinney/  

Date: 02/06/2014

This document serves as an Oath/Declaration (37 CFR 1.63).
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SHORT-FORM PATENTS SECURITY AGREEMENT

WHEREAS, Optis Cellular Technology, LLC, a Delaware limited liability company (the
“‘Granter’?) has applied for letters patent and has been granted letters patents in the United States Patent
and Trademark Office, and is the owner of the patent applications and patents listed in the attached

Schedule of Patents and Patent Applications associated therewith;

WHEREAS, the Grantor has contemporaneously with the execution of this Short-Form

Patents Security Agreement entered into the Pledge, Security and Guaranty Agreement dated as of

December 19, 2013 (as modified from time to time, the “Security Agreement”), in which the Grantor has

granted certain interests in favor of Wilmington Trust, National Association, as collateral agent (the

“Collateral Agent”) for the benefit ofthe Secured Parties (as defined therein);

WHEREAS, pursuant to the Security Agreement, the Grantor has agreed with the

Collateral Agent and the Secured Parties to execute this Short-Form Patents Security Agreement;

NOW, THEREFORE, for good and valuable consideration, the receipt and sufficiency of

which are hereby acknowledged, the Grantor hereby grants to the Collateral Agent for the benefit of the

Secured Parties, to the extent provided in the Security Agreement (the terms and conditions ofwhich are
hereby incorporated herein), a second lien security interest in all of its right, title and interest in, to and

under all the patents and patent applications whether now owned or at any time hereafter acquired, of the

Grantor issued by, or for which applications have been filed with, the United States Patent and Trademark

Office, including the patents and applications on the attached Schedule ofPatents and Patent

Applications, and all related patents and applications thereto, including all reissuances, continuations,
continuations—in-part, revisions, extensions, re-examinations thereof, any patents and patent applications
claiming priority to said patents and patent applications or fiom which said patents and patent

applications claim priority, and pending applications associated therewith, as collateral security for the

prompt and complete payment and performance when due of all the Secured Obligations (as defined in

the Security Agreement). Notwithstanding the foregoing, in the event of any conflict between this Short-

Form Patents Security Agreement and the Security Agreement, the Security Agreement shall control.

Dated: December 19, 2013

{Signature Page to Followj

Patent Securitv Agreement
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OPTIS CELLULAR TECHNOLOGY, LLC

 

Signature Page to Patent Security Aggeernent
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