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CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] 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 mobile communication system
transmits various signals through an uplink. Uplink signals

transmitted by the user equipment can be segmented into data
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signals and control signals. Also, examples of the control
signals transmitted to the wuplink include wuplink 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 3GPP 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 1s required for
downlink data. Hereinafter, in order that the ACK/NACK signals
are divided from control signals other than the ACK/NACK
gignals, 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 matched 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 all
the control signals to the reference signal as the control
signals generally require higher reliability than the data
gignals.

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 1is 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 wusing 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 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 symbeols 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. 2And, 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 (DFT) 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 1inverse fast fourier

transform (IFFT) for the DFT symbol unit signals and attaching

Huawei v. OPTIS Exhibit No. 1002 - 7/401



Attorney Docket No. 2101-3573

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 gignals, 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 i1s 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 1in 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. 1 is a block diagram illustrating a transmitter to
describe a method for transmitting signals in accordance with
a single carrier freqguency division multiplexing access (SC-

7
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FDMA) scheme;

FIG. 2 1s 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 wmapping
method

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 schene;

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 3GPP LTE system transmits uplink
signals in accordance with a single carrier frequency division
multiplexing access (SC-FDMA) scheme. In detail, direct-to-
parallel conversion 1s 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 1is 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 1s required that DFT 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 1s 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 (CB) in accordance with a
size of a transport block (TB) to be transmitted to the uplink
after CRC for TB 1s attached to the TB (8201 and S202).

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

11
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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 1s performed (S206). The CBs are then
multiplexed with control information (S230). 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 (S211). The
channel coded control information can later be multiplexed
with the data information by a data and control channel rate
mapping multiplexer (S230).

Channel coding can be performed for the ACK/NACK signals
separately from the data and control signals (S221). Some of
the uplink signals in which the data and control signals are
multiplexed (S8230) may be transmitted to the uplink through
puncturing (5240).

As described above, the control information that can be
transmitted together with the data information is segmented
into two types, i.e., wuplink (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
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two types of control information from each other and transmits
them to the wuplink 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, 1f 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 Dbe
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.
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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 1is 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 Dbecomes
12%12=144.

144 information sequence symbols can be transmitted
through 12 wvirtual 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 1is a diagram illustrating an example of wmapping
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 i1llustrating 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 Dbe transmitted to the

uplink can be arranged temporally in the time-frequency mapper
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as illustrated in FIG. 3. In other words, 12 information data
are mapped temporally in 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
streamg of the data information or symbols where data
information and control information are multiplexed. 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
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represented by puncturing.

Generally, the control information requires Thigher
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 vreceiver, 1f the general control
information is arranged near 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 Dbe
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
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are arranged to be transmitted through both symbols near a
symbol through which the reference signal is transmitted.

FIG. 6 1s 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 ACK/NACK signals
are arranged by puncturing the multiplexed data 1f the
ACK/NACK signals should be transmitted to the uplink. Also, a
reference numeral 603 illustrateg 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
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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-freguency 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
which the reference signal is transmitted.

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.

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
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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 time-
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 1is 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
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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 detall, a reference numeral 901 of FIG. 9 illustrates
that the data and control signals are multiplexed 1f 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 multiplexed if the ACK/NACK signals

(]

should be transmitted. Also, a reference numeral 903 of FIG. 9
illustrates that the multiplexed uplink signals are mapped in
the time-freguency 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, 1if 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 wvirtual

frequency axis. That is, 1f the number of virtual subcarriers
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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 multiplexing 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 wuplink 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 (S203),
performing channel coding for the data attached with the CRC

for CB (8204), performing rate matching for the channel coded
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data (S206), and performing CB concatenation (S207).

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 mapped 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 regquire 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 multiplexing the control signals and the data
signals;

sequentially mapping the multiplexed signals within a
specific resource region 1in 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 (DFT) 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-FDMA) symbols.

5. The method of any one of claims 1 to 4, further
comprising transmitting the signals mapped on the specific
resource vregion through a physical wuplink 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 wuplink 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 c¢laim 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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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 U.S. 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 U.S. 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 U.S. 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

page 2 of 3
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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. Asigned Declaration and Power of Attorney. And

2. Replacement drawings (7 sheets, FIGS. 3-8).

We confirm that the English translations of the prior-filed provisional applications Nos. 60/872,244,
60/988,433 and 60/987,427 and statements that the translations are accurate have been filed in the prior-filed

provisional applications.
X 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,

LEE, HONG, N, KANG & W

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

X ORIGINAL

[C] CONTINUATION-IN-PART

] DIVISIONAL
As a below named inventor, | declare that the information given herein is true, that | believe that | 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 following 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. | acknowledge my duty to
disclose information, which is material to the patentability of this application in accordance with Title 37, Code of Federal
Regulations § 1.56(a). | hereby state that | have reviewed and understand the contents of the above identified
specification, including the claims, as amended by any amendment referred to above. | 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 35U.8.C 119
Korea 10-2008-0068634 July 15, 2008 YES

| 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 of 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, | acknowledge the duty to disclose Li

=3, U 20 2a8i0s OOk D 0S =1

material information as defined in Title 37, Code of Federal Regulations, § 1.56(a) which occurred between the filing date
of the prior application and the national or PCT international filing date of this application.

60/972,244 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, | hereby appoint the following attorney(s) and/or Ageni(s) to prosecute
this application and transact all business in the Patent and Trademark Office connected therewith:

THE ATTORNEYS ASSOCIATED WITH CUSTOMER NO. 035884

113
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SEND
CORRESPONDENCE
TO:

Jonathan Y. Kang, Esq.

LEE, HONG, DEGERMAN, KANG & TELEPHONE NO.:
WAIMEY

At the address associated with
Customer No. 35884

FAX NO.:

(213) 623-2221

(213) 623-2211/8601

Name of Inventor

Residence: CITY

STATE or COUNTRY

Dae Won LEE

Gyeonggi-do

Republic of Korea

Mailing Address

CITIZENSHIP

L.G Institute, Hogye 1(il)-dong, Dongan-gu, Anyang-si
Gyeonggi-do, 431-749, Korea

Republic of Korea

Name of Inventor

Residence: CITY

STATE or COUNTRY

Bong Hoe KIM

Gyeonggi-do

Republic of Korea

Mailing Address

CITIZENSHIP

LG Institute, Hogye 1(il}-dong, Dongan-gu, Anyang-si
Gyeonggi-do, 431-749, Korea

Republic of Korea

Name of Inventor

Residence: CITY

STATE or COUNTRY

Young Woo YUN

Gyeonggi-do

Republic of Korea

Mailing Address

CITIZENSHIP

LG Institute, Hogye 1(il)-dong, Dongan-gu, Anyang-si
Gyeonggi-do, 431-749, Korea

Republic of Korea

Name of Inventor

Residence: CITY

STATE or COUNTRY

Ki Jun KIM

Gyeonggi-do

Republic of Korea

Mailing Address

CITIZENSHIP

LG institute, Hogye 1(il)-dong, Dongan-gu, Anyang-si
Gyeonggi-do, 431-748, Korea

Republic of Korea

Name of Inventor

Residence: CITY

STATE or COUNTRY

Dong Wook ROH

Gyeonggi-do

Republic of Korea

Mailing Address

CITIZENSHIP

LG Institute, Hogye 1(il)-dong, Dongan-gu, Anyang-si
Gyeonggi-do, 431-749, Korea

Republic of Korea

Name of Inventor

Residence: CITY

STATE or COUNTRY

Hak Seong KIM

Gyeonggi-do

Republic of Korea

Mailing Address

CITIZENSHIP

LG Institute, Hogye 1(il)-dong, Dongan-gu, Anyang-si
Gyeonggi-do, 431-749, Korea

Republic of Korea

213
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Name of Inventor Residence: CITY STATE or COUNTRY

Hyun Wook PARK Gysonggi-do Republic of Korea
7 | Mailing Address CITIZENSHIP
LG Institute, Hogye 1(il)-dong, Dongan-gu, Anyang-si Republic of Korea

Gyeonggi-do, 431-749, Korea

I

i further declare that all stalements 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 stalements were made with the knowledge 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 willful false statements may jeopardize the validity of the application or any patent
issuing thereon.

SIGNATURE OF INVENTOR 1 % /Z/ SIGNATURE OF INVENTOR 2 M
DATE DATE )
2008 . it 2! 2008 - (1. 2
SIGNATURE OF INVENTOR 3 /D T')Lx SIGNATURE OF INVENTOR 4
_— .l V12
DATE - DATE
lviél“ ]{@.} mwf‘ i
SIGNATURE OF INVENTOR 5 SIGNATURE OF INVENTOR 6 .57 \
20 4

T ' DATE
SIGNATURE OF INVENTOR 7 SIGNATURE OF INVENTOR 8
DATE DATE
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Name of Inventor

Residence: CITY

STATE or COUNTRY

Hyun Wook PARK

Gyeonggi-do

Republic of Korea

Mailing Address

CITIZENSHIP

LG Institute, Hogye 1(il)-dong, Dongan-gu, Anyang-si
Gyeonggi-do, 431-749, Korea

Republic of Korea

I 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 knowledge that wiliful
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 willful faise statements ma

issuing thereon.

y jeopardize the validity of the application or any patent

SIGNATURE OF INVENTOR 1

SIGNATURE OF INVENTOR 2

DATE

DATE

SIGNATURE OF INVENTOR 3

SIGNATURE OF INVENTOR 4

DATE

DATE

SIGNATURE OF INVENTOR 5

% wob o),

SIGNATURE OF INVENTOR 6

DATE /qole, 2008

DATE

SIGNATURE OF INVENTOR 7

SIGNATURE OF INVENTOR 8

DATE

DATE

3/3
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Name of Inventor

Residence: CITY STATE or COUNTRY

Gyeonggi-do, 431-749, Korea

Hyun Wook PARK Gyeonggi-do Republic of Korea
7 | Mailing Address CITIZENSHIP
LG Institute, Hogye 1(if}-dong, Dongan-gu, Anyang-si Republic of Korea

| further daclare 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 knowledge 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 willful false statements may Jeopardize the vallgity of the application or any patent

issuing thereon.

SIGNATURE OF INVENTOR 1

SIGNATURE OF INVENTOR 2

DATE

DATE

SIGNATURE OF INVENTOR 3

SIGNATURE OF INVENTOR 4

DATE

DATE

SIGNATURE OF INVENTOR 5

SIGNATURE OF INVENTCOR 6

DATE DATE
. >
SIGNATURE OF INVENTOR 7 M SIGNATURE OF INVENTOR 8
DATE /%ngé&f" 205, Joaf DATE
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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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REPLACEMENT SHEET

FIG. 9
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Electronic Patent Application Fee Transmittal

Application Number:

12209136

Filing Date:

11-Sep-2008

Title of Invention:

METHOD FOR TRANSMITTING UPLINK SIGNALS

First Named Inventor/Applicant Name:

Dae Won Lee

Filer:

Harry Sung Lee/Maggie Wen

Attorney Docket Number:

2101-3573

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description

Fee Code Quantity Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Late filing fee for oath or declaration

1051 1 130

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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. . Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension - 1 month with $0 paid 1251 1 130 130
Miscellaneous:
Total in USD ($) 260
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Electronic Acknowledgement Receipt

EFS ID: 4523959
Application Number: 12209136
International Application Number:
Confirmation Number: 3897

Title of Invention:

METHOD FOR TRANSMITTING UPLINK SIGNALS

First Named Inventor/Applicant Name:

Dae Won Lee

Customer Number:

35884

Filer:

Harry Sung Lee/Maggie Wen

Filer Authorized By:

Harry Sung Lee

Attorney Docket Number: 2101-3573
Receipt Date: 26-DEC-2008
Filing Date: 11-SEP-2008
Time Stamp: 20:44:40

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $260

RAM confirmation Number 5315

Deposit Account 502290

Authorized User

The Director of the 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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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
. - 58668
. . TransmittalofMissingParts_210
1 Miscellaneous Incoming Letter no 1
1-3573.pdf
fd2c85afb1e07104f0eb4c1c7f0432b6cfb25)
074
Warnings:
Information:
525162
2 Oath or Declaration filed 2101-3573_POA.pdf no 5
b791e047b442778cacch9ad351f606048eb]
84bff
Warnings:
Information:
. e . 453712
Drawings-only black and white line 2101-3573_ReplacementDrawi
3 R no 7
drawings ngstoPTO.pdf
5355d57768d86a5cf14febd 7b72749d 7105
33f75
Warnings:
Information:
32252
4 Fee Worksheet (PTO-06) fee-info.pdf no 2
327c89742b5342eee85ec9dada7 32476283
Warnings:
Information:
Total Files Size (in bytes):i 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

If a 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 of the application.

National Stage of an International Application under 35 U.S.C. 371
If a 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

If a 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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Payment Type Deposit Account
Payment was successfully received in RAM $260

RAM confirmation Number 5315

Deposit Account 502290

Authorized User

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

If a 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 of the application.

National Stage of an International Application under 35 U.S.C. 371
If a 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

If a 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

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY DOCKET.NO ITOT CLAIMSI IND CLAIMSl
12/209,136  09/11/2008 2617 1530 2101-3573 8 2
CONFIRMATION NO. 3897
35884 UPDATED FILING RECEIPT
LEE, HONG, DEGERMAN, KANG & WAIMEY
660 S. FIGUEROA STREET R A ACAGTAT
Suite 2300 000000033870979

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 U.S. 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 applIn 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
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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 U.S. 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 U.S. 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 U.S. 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 U.S. 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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/209,136 09/11/2008 Dae Won Lee 2101-3573
CONFIRMATION NO. 3897
35884 PUBLICATION NOTICE

LEE, HONG, DEGERMAN, KANG & WAIMEY

660 . FIGUEROA STREET N AT A NN A
Suite 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/patft/.

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 Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Doc code :IDS PTO/SBI08a (10-08)

e . . . Approved for use through 11/30/2008. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERGE
Under the Paperwork Reduction Act of 1995, no persons are required to respend to a collection of information unless it contains a valid OMB control number.

Application Number 12209136

Filing Date 2008-09-11

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Dae Won Lee
Art Unit | 2617

Examiner Name |

Attorney Docket Number | 2101-3573

U.S.PATENTS | Remove |
. . . . Pages,Columns,Lines where
E)_(:?\mlner Cite Patent Number Kind Issue Date Na”."e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code’ of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS |Remove|
Examiner| Cite Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
N Publication Number . PP Relevant Passages or Relevant
Initial No Code’| Date of cited Document )
Figures Appear
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.l Add |

FOREIGN PATENT DOCUMENTS |Remove|
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code? j Code#| Date PP Passages or Relevant
Document .
Figures Appear
1 10-2005-0114569 KR 2005-12-06 Samsung ]
2 10-2004-0056976 KR 2004-07-01 ETRI |:|
EFS Web 217
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Application Number 12209136
Filing Date 2008-09-11

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Dae Won Lee
Art Unit | 2617

Examiner Name |

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 item
Examiner| Cite S . . '
it (bcok, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s}, Ts
Initials No . - -
publisher, city and/or country where published.
1 [

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

EXAMINER SIGNATURE

Examiner Signature Date Considered |

*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 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
1 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ° Applicant is to place a check mark here if
English language translation is attached.
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Application Number 12209136
Filing Date 2008-09-11

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Dae Won Lee

Art Unit | 2617

Examiner Name |

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
[] 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) moare than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e}(2).

[] See attached certification statement.
[] Fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

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 USPTQ. 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, U.S. Department of Commerce, P.O. 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.

EFS Web 2.1.6
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 83-579) requires that you be given certain information in connectich 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 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 U.S. 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 Infermation 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 tc 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
hegotiations.

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 frem 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 coenducted 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 viclation or potential violation of law or regulation.
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KOREAN PATENT ABSTRACTS X

Pleaze Click here tn view the drawing b Korean FulDoc.  ER English Fulltest
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(19) G KOREAN INTELLECTUAL PROPERTY OFFICE

KOREAN PATENT ABSTRACTS

(11)Publication number: 1020050114569 A
(43)Date of publication of application: 06.12.2005

(21)Application number: 1020040039850 (71)Applicant: SAMSUNG ELECTRONICS

(22)Date of filing: 01.06.2004 (72) CO., LT;)Y'UNG WANG
L 72)Inventor: BYUN,

(30)Priority: . JEON, JAE HO

MAENG, SEUNG JOO
KIM, JEONG HEON
SEO, HEE SANG

OH, JEONG TAE

(51)Int. Cl HO4L 27/26
HO4J 11/00

(54) METHOD AND DEVICE FOR UPLINK FAST FEEDBACK INFORMATION TRANSMISSION IN OFDMA SYSTEMS BY USING
NON-COHERENT MODULATION METHOD
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PURPOSE: A method and a device for an uplink fast feedback !
information transmission in OFDMA systems are provided to | x ‘
transmit accurate information and to operate the systems stably by s Jolilelslalsls o feisfo s
increasing information data bit to transmit into 5 bits or 6 bits in w lofifeladelsledrfs syrfofile]als
case of transmitting the uplink fast feedback information by using | =sre |sj7|einla|alzis ulnle|zlaln w‘;a|
the given frequency—time base resources. CONSTITUTION: A | o jajslsplojiiejole Fﬁ slrfolile’s
method for an uplink fast feedback information transmission in Ao fide s lals e |

OFDMA systems includes the steps of: outputting code words %2 _l213 415(617.0 ‘j°"; 1

corresponding to data bit by receiving 5 bit information data bit of SRR slafslslr ol
the uplink fast feedback information; outputting transmission —H—tH2ieieiijelse riop 2lsle
symbols of a subcarrier by performing the orthogonal-modulation ——tHettzslasnrisiizislalsle
of the symbols for the corresponding code words of the inputted data bit; and reverse fast fourier transforming and

transmitting a transmitting signal composed of subcarrier bundles allocated with the modulated transmission symbols
and a pilot symbol.

copyright KIPO 2006

Legal Status
Date of request for an examination (20060530)

Notification date of refusal decision ()
Flmnl Al o~ [P S P SRR U S S O | v

Huawei v. OPTIS Exhibit No. 1002 - 77/401



&5 10-0651509

G (19 RN =53 HF(KR)

(51) , Int. ClL
HO4L 27/26 (2006.01)
H04J 11/00 (2006.01)

(12) 553 FEBD

(45) FYA 20061d114¥29¢
D FFHE 10-0651509
(24) T52L# 2006%1114922¢

21 &=9d s 10-2004-0039850 (65) FMAZ 10-2005-0114569
(22) 29244 2004106901¢ (43) FHL A 20051 12%¥06%¥
AAT A F A =} 2006105430Y
(73) B3 A=A} AHA3 7 2 A 3 AL
7= F9A T etE 416

(72) &3z

N

ox o
ed

R
W
A o

N oo
)
i3

oY o

(74) deid

>
o
N

(66) M7l =xAtEd
JPO7046219 A
JP2003264525 A
KR1020040056976 A
15264525 *

e AL YLl oldl o] Slau B
Al e

A AT %27 %

2
o2
>
rﬂ
¢

oo
ro
B
offl
9
e

A G T A AEHESARATE R 0} ET04F 1504 %

RETREF6E522-8 M A F A EHE15B01E

ABtTFAHE2EANHELI06F 7115

15400l E1045407%

JPO7226724 A *

KR1020020053229 A
07226724

(54) Ha F34 £ ¢F 3

& B4 A" %Y a 14 A=Y JE A Y R FA

Huawei v. OPTIS Exhibit No. 1002 - 78/401



v ouge, AR s BY O 44 LDl A 32 Aol Au Fel el nk = grg AES) A
b 9 Aol ek Aotk o £ el B WH e, AW Fs U OhF S AL AHFEE T4 A2, 1% ¥
S agg o] 8@ AR A 2E Wu AnE AEsE Pl Yol M, dSstu she 4gYa nk A= Ans
WA, 4] D& s=u Aro Agete] BE /b5 @ T REATE 2he) Yolof ol thd A4 sy Aelvt Aulv)
e REAEES el A4, AV £YW FEASSo) 43eE A% AUES AW WzsR, A7) AR azd
A WSS FuEs Fool wRehs A, A7) FNET FLOE o) Fol W A A5 g A Felol Wi
A7) 3% Felol WEd 44 A5E dFshe By e xgdch

£33 79 W9

AFetast shs 3P 0% Aoy YRS Y5, 47] 0% G2 Yuo) 4o BE PeH F HEAEE
zhel lele] ol e Ak W A s Holsk N FEA=ES Bk A w,

A7) Babgul g o2 o)Fojtl A MBS Aud Felol MBS, AV Gug Feol AT AF A5 E dgee
BAe PGS SPoR StE ng f=l Ay A% Y

Huawei v. OPTIS Exhibit No. 1002 - 79/401



offf

=53 10-0651509

A 2ol glolAl,

o) AR e el YRE sl gol Ao B FHOR s nk Ay AN AF P

B SOAT 0, REAT 1, . 0 o PHAT T
0 PO, P1, P2, P3, PO, P1, P2, P3

1 PO, P3, P2, P1, PO, P3, P2, P1

2 PO, PO, P1, P1, P2, P2, P3, P3
3 PO, PO, P3, P3, P2, P2, P1, P1
4 PO, PO, PO. PO, PO. PO, PO, PO
5 PO. P2, PO. P2, PO, P2, PO, P2
6 PO, P2, PO, P2, P2, PO, P2, PO
7

PO, P2, P2, PO, P2, PO, PO, P2

A7) A Wzel AT ARl Agete] A7) 4FPA 0% W YuE sHEe] Ju dole v EE ol 8FE K
oz s nd slm gr A P

3T% 5.
A1l o)A,

A7) A @ wzel Ag s AR eetel 47 4BYA ng A= YU oV Hu dolE MES o &G 5
Ho ste nk wew 4u A Py,
AT 6.

A1l QoA

A7) REHESL, 51719} 2ol HolW 5uE Rw vlolE] MES TPetE A& PO s uk A=y Pn g
.

Huawei v. OPTIS Exhibit No. 1002 - 80/401



5&535 10-0651509

— -
=s9c io ‘:1 |2 3 lals 16 |7 [ ‘o [0 |23 5]
i :

RO o 11 12 |3 lals ls 7)()!]‘2 3 4 |5 |6 |7

Al ‘012:3_456l712|34;53670
o |1 |2 s la s s 1y _g“‘s a |5 s |7 0 |1
a0 |1 l2 3 lals 6 1713 4[5 [s |7 jo |1 |2
A4 012345567_4:567‘10123

I i |
7 lo i 2 13 ia

i
AS o |1 |2 i3 ]a|5 |6 17 |5 6

FSHE 16 {17 |18 |19 120 |21 {22 |23 |24 2};126 27 |28 |29 |30 |31

AO 4 |5 16 |7 |0 |1 |2 |3 |4 i5 }6 7 10 {1 |2 |3
: T
Al 7 |0 |1 '2 i3 |4 |5 6 |6 |7 9 112 |3 14 |5
A2 2lslaisi6 7|0 1 c. '.2]|3]415'6 |7
A3 5|6 |7 10{1(2]3:4 21334 51617011
A4 1|2|3l4,5|6|7]0|5/6 7j0|1]2]|3]|4
AS 6l7]ol1]2l3]lais5]7 0777;1 213|4l51686
ATHT.

A1l 2loi A,

A7) REHEEL, 51719} ol AW 6 E . tolEl MES TP A& HEHOE she u% A= A AF
.

Huawei v. OPTIS Exhibit No. 1002 - 81/401



=253 10-0651509

Wl |lo|s|~jo|lalasglv|~lo|av]o|w|SF|lo|la|ow|wv| o] Qlo|lw|lo|s]~]|o
Tivla|lw|lo|~|o|glvlo| |~ |f -]~ |a|[w]|S|~]F|nj0|o ]|~
DI |lo]lo|lajoi@le|o]lajo|sr |~ @ |lvulo|s|~j—jo|lS {0 |
dlo|lo|rmlalo|~ [ In|ajo|~|w|o|I|o|~|jwlolo|~Z|w]|o|o|r~|x]x
clei~]|o|lw|c ol R |lolw|tloja |~ Qiv]|jo|n|— |~ [l ~|~]|o|w]|~=
Slo|lo|l~|v|lol~{G]|—|v|w|[~|o|eo|F|o|~]|m|cfe ]|~ Blow|o|lo|—|<jw
o|lo|lwlalnlo|st|Qla|~]lo|v|o|o|Floe|c|o|o|v|a|BF|eo|ojw|a|~|©
olalv|o]lo|~|w|[ZF|eolo|~]ow]~la|jQ~|w|~|v]js]eo| 8|~
N s~ sIs]~i~lQ]o|v|—jo|c|o]| 8| ~|olvujo]w o Sla|lolwvwin|[<]~—
olo|lo]lo|lo|lo|lo|[J|la|lv|lo|~|o|[~]|G|lo|~|o|~]sja|[F|o|~[~T|fjw]|e
wlulo|w|lw|lv]|w|g|-|o|jo|aujolv B |eo|a]|lo|s|~]|-1B |||~ |o}x
< |<|wls|s|~|<|8fo|~|a|o|l~|w|S|v|oj~jw]|o|o|J|[—|w|o]|o|r~|~
wlo|lo|lo]lolo]lo| 2| ~|lo|w|v|lo|la|B|lwjrt]|]Oo|af—I~|Hie|N|[—~|~lo|w
vla|lalala]la|la | R|lo|~jt |l ~|o]leo|o|B|~]mjo]e|—|+
el ===l ]loja|~n]lo|t o[B8 |~|o]jxlo|m|w Llw|o|o|w|a [~
oclo|lolo|lo|lololC|v|w|o|~|lv|[~|d]ol~|w|~|au|lx|R|jo]~|n]s]|om]|o
ul Ul Ul ul

Flo|l-lajo|ls|lo|Fla|l=lulaoalxs]le]Flo|-|lala|s|le]|F|lo|lz|lvg||I|w
w222 |2 || |<| << |< || |<j )< |[<|<|w || |<|<|< <

i

I+

=]
=

=)
-

A7 8.

)

o]
é‘t

P25

=}

it

A1l gloiA], 471 2

\=]
T

Z iRl Fg-atol 47

|49

4

Az

i Mo Agsto] 4~ Fr|e) R dlolE] MIEE FAIsH, vl e

o
HE

24 7,

s

"
4r
r
3
oy

9|
r
el

JJ
-

0

4o

S
&
E

1]

AT 0.

Huawei v. OPTIS Exhibit No. 1002 - 82/401



5553 10-0651509

%

EEE L

| A agel A, g Eu A de] AT 4R

4

s

Ay

o

o
u

!
I

alo
<©

il
o
7t
w..o

1

B dleo]E] v E 9]

JIO.—IYMIV
o
X< H
4+ BN
N o
B

Z

T 4
"
u
= B
<5 B
o T
T
w o
Ni A4r

H
— @_n

%o

37% 10.

A 97l oA,

o
ﬂo
W

e

AT 11

A 9ol glof A,

Sl ol] 445 5to]

=
L

7] W@ Wzl AL

]_

7% 12.

ol glof A,

93

!

‘wmo
£
Bl
T
4r
5|
i3
)

ol
ﬂo
i

ol

)
——

&, &7]9k o] Ao g SHIE A do]lH M ES £

Huawei v. OPTIS Exhibit No. 1002 - 83/401



5ZE3) 10-0651509

H i
12 013 |14 15 ]

R

10

24‘25126 27 128 {29 |30 |31

22 123

19 120 | 21

18

17

16

AO
Al
A2
A3
A4
AS
AO
Al
A3

A9l dolA, &7 Aw
7] 5HlEe] A1 dol¥ A

37 13.

o
ol
el
<o
o

2l

X
)
P

ol
<0

uy
i}

oF

il
sl

el

47 A

ey
4r
]
J
o

i

3 a4 ge=w Fro 6UE AW dio]E v

| e

7

A% 14.

™

vl

—

a
1
0
B
A
o
U

=0yl

o

oy

M
b

<0

)
\%0
£
J
o
7

Huawei v. OPTIS Exhibit No. 1002 - 84/401



SEE3] 10-0651509

AT% 15.

off gloiA,

~~
1o°

A 14

o

wir

o]
&

4

A%

=z
=

Y At Hort H=

1 & A

BEPREE

ol
p=}

el

o=
—a

9

o]

Foll 9loiA,

%

A 14

-
— Al

o] Qg0 2 o] Fojx|
J

HE
=

£ QPSK(Quadrature Phase Shift Keying) ¥

al
=
=

M4

ol gholA,

2

B,

A16

1719} 2ol

o =
= O

o A

=
=

SRR

Huawei v. OPTIS Exhibit No. 1002 - 85/401



TE53% 10-0651509

SEQC g PHsl #E
SEf QA
SUEOHO0, RHBI 1, ¢« « FHSDT7

0 PO. P1, P2, P3, PO, P1. P2, P3
1 PO, P3, P2, P1, PO, P3, P2, P1
2 PO, PO. P1. P1. P2, P2, P3, P3
3 PO, PO. P3, P3, P2, P2, P1, P1
4 PO, PO, PO, PO, PO. PO, PO, PO
5 PO, P2, PO. P2, PO, P2, PO, P2
6 PO, P2, PO, P2, P2, PO, P2, PO
7 PO, P2, P2, PO. P2, PO, PO, P2

3T 18.

Al 147l 3ol A

al

& vew Auz euEe] Au dold HES o] §3-&

=
= =
2 g A=
63 & e AR dg

Huawei v. OPTIS Exhibit No. 1002 - 86/401



1 10-0651509

Clo|low|s|~|lolalglitl-|ola|lo|lv|[Flo|a]jo|v]olx|B|lo]lwvw]|o|<|~]o
Slvjalvljo|~|o|@le|lel~lo|l~i<|[fl-]oo[~|[v]|o]|w!l ||| ]|w|o]|~
Din]-lo|o|la|lo[loe|lo|a|lols|~|[Rla]o|w[~l—|e| T |~~~ |©|m ]|«
Nlo|lo|m|lajlo|[ -8 |~|v|o|~|w|lo}l T ||~ |w|lo|lo|~|@|w|ojoj~ja|m
Tl ~lole|i~vlo|RJ|leoelwjv|ola|~[R|v]olal~|~lo| B |}~ |~]ojwis
Slolo|~|<|ol~{8l—-|cs]|o|~|o|lo[J|lw|~|{o|lec|lo]|~-|B |||+ |w
alo|lvlial~r]|lo|ls|[Qlau~r]lols|o|lo|Flojsjo|ao|lv]|alB|lo|mwjw]|a|~]o©
o|la|vlo|lol~m]lo|[F]leolo|~jo|l—lou|[RiIc]lo|~—|als]|e| B~ ]o|w]|~
~ s~~~ ic|In ] B leo|vsl~|eo|lalo|l~|lofv]o|lw]|o GQln|lwiw|o|< |~
ol|lojo|lo|lov]lo|lo|V|alw|lo|~|o|~|8|leo]~|ol~]v|a| R ||~ ]alw|o
wjivjvjlv] vl |g|[-jelje|a|lo|sv B |o|a|fe|rnl~| B~ ~jo|lo
< |w|wle|w|v || &le|lrja|ol—|wv|[S|lalo]l~[w]o]lo|F|[~]w|o|o|r~|n
o|lolo|lo|lo|lo]|leo | 22~|lo|lv|v]|lo|lao|[B|lwljs|lo|lwu]|—- |G|l ~[~[ofw
vlala|la]la|laja | QPloe|~|slo|~]o| Il |w|~]|olo|lol B~~~ |«
—_ === | |o|la|~lo|s|o|@|~]o|v]|o|lo|lv]|R|v]lo|lo|wv|ln]|~
clojo|lo|lojo|lo|@|t|o|lolm]lwl—|g|lol~n|lwv]|—~|a]|x|R|ov|—ja|v]|eo|o
ul uf Ul Ul

F |lo|l-jalo|lslwl [lcol-lu|ao[s|vlFlol=flajois|v|Flao]l=|io|[x|v
o [<|[< << << << ilof L j<C <L | L[| << oy < || ||| o <L | <€ | <C | <C|<C|<C

o+

bilg

37 20.

Foll 91014,

@

A 14

7] 6ulE 2] H . dolE H|

o

J
—_

w

o

v

il

=
Ho
o
o
=
ol
"
Ar
r
)
3

o

O

7% 21

_10-

Huawei v. OPTIS Exhibit No. 1002 - 87/401



T 22.

A 217kl lefA,

47 e Ferle, A7l A Hazd g "
102 3= & el Ay Ae A

HEE o] &3S &

T3 23.

A 217l oA,

271 Ad FEvE, 2] A Az Alg e el FSste] 47
she n& e Hr

MES L7 SO0 e

2T 24.

A 217l glel A,

o o

A

F7] Ad R3], ahrle o] HojE U E AR vlolE HEES X3

_11_

$5to]
4.

e
=4

SE2E3 10-0651509

| AgkEa ng V= gu e su=s] Fu oY

FHa 14 = JRa U E] HR HolH

o
At
oX
o
ku
Fl?
Ey
I
B
N:=)
oX
f
23
ofy

Huawei v. OPTIS Exhibit No. 1002 - 88/401



5553 10-0651509

| 2EC io i1 ]2 (3 |4 |5 6 |7 I8 T9 10 njm 13 | 14 |5é
A0 to |1 |2 |3 {4 |5 6 |7 j0 }1 2 [3 4 5 |6 |7
A1 0 |t 2 3 ]4i5 16 17 |1 2 |3 4 i5 ;6 7 10
| a2 o |1 ]2 13 |4 |5 |6 17 |2 is 4 |5 |6 |7 10 |1
A3 0 |t |2 3 ]a |5 6 |7 |3 s e l7 1o |1 12
M o |1 |2 13 |a |5 (7 ais |8 |7 i0o 1 2 i3
! i {
A5 o |1l s lals 6 7 Is 5 ot 2 s le
| 2s9cS >16 17 |18 19 120 |21 122 |23 |24 |25 l2s |27 |28 |20 |30 |31
| A0 4 |5 |6 |7 |o |1 123 47_*"5_16 7 lo |1 |2 |3
|
Y rlo v 23 lals 56 7 0|1 j2[s (4 ls
A2 '2345‘670110‘*;7234567
.M 516l7joj1l2i3la]e 314 5161701
l— A4 1 l2]3la. sls 7%0 5! 7|ol1]2]3]|4
| A5 6|l7]oj1]2l3]a:si7j0 1j2l3]4a|5]6
7% 25.
A 215l ol A,
A7) Ad HzrlE, ahr)e 2ol Aod 6uE AR volE HES X¥eE A e SH LR st nE A= R AS

_.12_

Huawei v. OPTIS Exhibit No. 1002 - 89/401



Z2E3 10-0651509

Olalo|s]l~|lo|la| gl |lo|la]o|v|S|lola]jo|v]|ol<s|Bjo|lw]|o|s|—|o
Tle|la|lwlo|~lo|Q|lw|lo|~lo|~]|s L)~ |~y |w]|o]|-
Dl |~lojojlalo|Qle|lo|ja|o|sin]|Q|v|o|lt |~ —|o |G|~ —|O©[m ]|
Nlo|lo|~|la]lo |~ ]|~ ~|w]|o]I|[of~lwvw]jolo|~]|@|lovjo|lo|~]|a|o
clejir~lolw|v]lo|Flolw|v]|lo|la |~ [@|v|o|lv|~|~]o| B |||~ |o|w]|~
Clo|lo|l~|t|ow|l~]|G|—-|v|wolirn]o|lo|Fle|l~|o|cjo |~ Blo|lolo|~|<|w
olo|lwlal~n|ols|Q|a|~rlo|s|olo|F|loe|c|cojo|lv|lajFlofo|[wvwia]|~|o
o|la|lv|o|loi~|wlF|eo|lo|~]lo|-jJu]@|~jwj—|a]|s]o Gl—|isw]|o|o |~
~ s~~~ ~[~]18 || —|ofla]|© Bl-]|o|lv|o|v]|o|B|vw]lo|w]|ol< |-
o|lo|lo|lo|o|lo|lo|Y|lajv|ol~jo|~]|Zjo|—|eo|(~]v |l FZ|of~]|~]a|w]|o
w iw|lw|lwlv|lv|lv | g|-|e|eo|la|o|s|BHle|afeo]ls~]|~|B|o|r|~]|—|©]|
s st |w|s|vwl=s]v|8|lo[r|la|a|~juol8|la|ol~|w]|ojo|F|~]w]e|o|~|~
o|lojo|lo|lo|o|o] @[ ~|lo|lv|v|lo|lv| B |lwit]|o|lw]|—[~|FTjoe|la|—|~]0 1w
Nl laja|la|la|la|lalRlo|~vloin]|o| I lv]|w|~|o]jo|loe]F|~|[o|o]e|~]|~
_—l= ===~ ]wla|~]o]|<s|o|@|~|o|r]|o|lo|w|R|v|o|m|w]|a |~
olo|lololo|lo|lo|@]|tlojo|~|ov|~]|Y|le|~|lv]|—|aj<s|[R|w]~|N|t|[o]|©
ul ul ul ul

Flol-|lalolxs|lv|lFdle|=le|a|lsjg]lFlol=]la|lo|zs|lvw]lF|lelz|a|(e|(ziw
o (2= |22 |2 |2 |<|L || |< | ||| |<[2|<]|w [S|<|<|<[<]|<

g

g

AT 26.

py

7
il

vl

boll QlofAl, &7] s

@

A21

w ol
B X

AT 27.

o 1ol A,

b

10°

A 21

WMz7)e, 44 7379 AR doly v Eo

il

T

)
Zo
4

X

el

X

=
i
)
4r
j
wm
T
i
o

wjr
el
=

_13...

Huawei v. OPTIS Exhibit No. 1002 - 90/401



5553 10-0651509

r

Aol B AozA, 53 AW T B OEF S ALY
=

& o]% F4l AlawlolA Aol Ax A = ,
EE 9 e g Adalr] 9@ w2 B el B Aol

o Aol FRF el nk

r.
2
°
off
ol
9
>
l>

Bo opdz oukale) 1A, gAY WAl 24, IMT-20009] g HE|v|t]o] A8 28 A &3t
3A ol o]o] 2xd HEjv|T]o] AU 2E Xﬂﬂ?ﬂ 44 0] ol FEA Al o R “‘ﬂﬁh— A& F Aot ole & 4
o) & dite vz AW, FAAWAN), AU D 5L 25 e 5 vk F &4, s, e
o], ?E 1”1'1‘110 ], %”‘3““%1, C’Jit‘:diﬂﬂ*]xl(ll\l) Zo RE ABAE olF v U |2 4= Ut olel g 44l o]
2 EA A2 24 dElnjro] AU 2E Y3 20Mbpse) AF £ E EX2 stn 9o, F2 An £ tF
(Orthogonal Frequency Division Multiplexing ©] 3}, OFDM) ¥4l 5 o] 2 Fab B vp5 Wl & AL gsta 9l

%47] OFDM w2l & tha=9] 2
2 o1ol el Ahel e ga

’ﬂJFJ

h sk 138 GRHGE ST WEYN 02, T dol] AEHldatasirean)
] vo ALgo oy Bur4a(subcarrier)E o] £3lo] F Ao AF3hct,

3+, A7) OFDM Hhalof 7)ukst o3 " & ubxlo] 2l Fa4= £ o F %(01 thogonal Frequency Division
Multiple Access, ©]3t ‘OFDMA'g} A 8t7] 2 grh)olth. 47] OFDMA W41 & 719 OFDM A8 Wo] Fitga s o
ol Mg AE. S chiesl JhYA D)ol Weato] HEeks Aol 4] OFDMA YA & /Lo st 4l A2
oA = *J?%k%‘ﬂ ANoAH B Fo 3 AFH A 1% ﬂEﬂH(FAST FEEDBACK) A B & A438l7] 4% Hxe] 24
AEEo) EA4stA Hr}. A7) ”‘ﬁok‘/‘ﬁ .LiT s=m AR s oA Asd F 24} (Signal to Noise ratio, ©]3F 'SNR'e] 2}
Hst712 goh), e 28 SNR, 124 5 A48 o5 %@.('\Iultl Input Multi Output, ©] 3} ‘MIMO'2} A &t7| 2 gtr}) 7
=, RS 49 S)=w ol Sirt Teld olsl A, B9Y e Bastol 471 OFDMA ¥4l Al 2Wold 393

3 & gdow JEE $5EA8E GubAl gnr)e $a17]) 4 7) 1511 FA17]9) Fzol ete] Aty ot

18 2 7led WeE An Fug 2 0FE A5 Alavo A Ay I Aol R AES At FA] F2E N
FHo T ZAG =Holr}

A7 & 12 #Axstd, A7) £A71(10)= oA g ¥57](Binary Channel Encoder)(11) ¢}, ¥ 7] (Modulator)(12)
o 72 gl W3 (Inverse Fast Fourier Transform, ©3} ‘IFFT'g Asl7 &2 dch71(13)E &3t}

ol A RE/(IDE AFatnat she 4P A Ao F R dolg nEst BYstH, o] & Lot o) &
=g, A7, (20,5 85 Z=E AMEdte] FEHE=E FHIh

o>

}7] W 27)(12)= 333 E ¥ Z7)(Coherent Modulator) & 2% ¥ % 7] (Differential Modulator) & X gttt &7]
WMZ7)(12)= A7) o)A Ald B3 71D A FEEE R3H=§ o}, o] sFsle A4 AHE LIYE £
25 Wz Al S ALE-Ele] 7 F Aby] IFFTZI(13)& £33tk of 714 7] ¥x7 & vlg) A= e 244 e
2] of Al QPSK(Quadrature Phase Shift Keying) %4 ¥ DQPSK(Differential Quadrature Phase Shift Keying)
A & AR F Ak

of o;'i

A7] IFFT71(13)= A7) MzE7|(12) 25 A5 Ad e ‘OP IFFTE #3138 & A&5gth 47 = 1o A e T 7
o ut2 $A17] W Fxd digte] Agslddon, oz & 28 3Fxdd S 715011 wE Fal7] Ui e o
slo] A3ty 2 g

£ 2= 2 710 W2 OFDMA B4 Al=slol A A8g 3 o] F R F418 A% 712 T FAl7] FxE MFHo=
A% =@ ot}

- 14 -

Huawei v. OPTIS Exhibit No. 1002 - 91/401



FEE3 10-0651509

A7) =28 @Azald, A7) £A71(200% 14 Feld ¥ E(Fast Fourier Transform, ©] &t ‘FFT'e} 3 817 & gt} 7]
(23)¢}, B z7)(Demodulator)(22) 2 o]z '@ 5% 7] (Binary Channel Decoden)(21)& _Yxf_ﬁé}ﬁi‘:}

ofr
>,
i
)

7l $A71(10 25 d5HE 4 157 49, 47 FFT7123)% 47 #4040 358 Aot FFTE 38t
F AEE c}7l BE27122)2 &3}

A7) B27)(22)2 A7) £417]1(10)00] A-g35to] 23] E B % 7)(Coherent Demodulator) I 5 & 27| (Differential
Demodulator) 508 TAET) A7) BF7](22)= 47] FFT7(23)0 A EH &&= 4l AE & J8ljtol, o] AdwA
(soft decision) @& A7] £4l7le) Wz wblo] ASalE B2 w4l oA, Z3)UNE B2 25 5 WS A8
Eakia=

A7) olZ AE BE7)(2DE 2] Bx71(22)dA] T3 AR (soft decision) gt P ol oWl R =7 AFH
=AE Bdln olo siFsl= vlolE] B EE &)

A&k vkl e FRE e $4171(10) 2 4712008 T3 54 "E A7) AR H e od e AR E AAHA
B4l A2 ) o] x| orr}, A% A7) A F 1& e ARE SA ALY g4 vl Fad A

Holm g A ¥ 18] 0] wAtg]ojof gt} 22} 218 d = (overhead) Bl &8 F0]7] "?’I?‘fﬂ A7) JEgHa ng v
o AR g "‘1#6}7] Ae B3 Aol = FukFE-AHE 2ol Bol &I HA g olt}, uptA EfH A
d(traffic channe) A& B2 z¢do] dwsu, & ARE Hulok gte AHEEae v

Aduta o & Arekal g Ao A BE ASs7] Y&l o)A Ad FZ(binary channel code) 9} Z3HE ¥ Z(coherent
modulation) ¥ 25 ¥ Z (differential modulation) & 2§ W & AL8-8l31 o,

Yy AL Fo5-AE YL ALEsle] Ay B o R WS A OF FEo| oA T Al &89 A
o] wrol Al Ak, Z, Y8 Beo] MErt 2EE g A A9 4y 2= A5y Feo g, AEL A A
oA E Ao AL sdd Eo] MErt RE2EA Bt weka] AYFA Heol oA H a1, olo whet ZI|UE
WMz uk ol Ay AA Woix| A @t olw, 4] A "Q?r“zé Aeuke Azbs] LR B ME4E FrHAE A ole
olB] o] frt YFE BE5A frh =3 oA Ad Rxol wixe] BuE My A5 %A £EHA e 9ol "
o} A7 QA L Eoly) Yl B FoF-Al7bE AU ASYT 14 v A8 Afo AR A, onfEH=
H) g-o| F7}3te] T2 Al2® 9] A2l &(throughput)o] ZH48HA At

T AubHd A g =y HR % —%‘—%17}14 A3 Bado] A4gHa, 48 EY HRE AEset 22yt
A7) 4n|Ee] AR A4 0 2= 9dd SNRe Aol FE8E A A (accuracy)o] B 7‘}5] Z g, M= 2HE SNR2 470
g METts AE 4 s 5 e §AS /AT ok B 4uE] AR AP U ot AR A5 S ) it
B 5o e (Codeword)E T3ate slE 23957 1670 Enetm gz &89 F-AA (flexibility)o] ¥&3}7 dch

s’s}x;\} 0‘; ol ol & R ,s P

v the BAL A% 93 1g fEu ARE Foid FRF-AILE A4S oot AEHOR Waly] A
W R A E ATl Aok

2oge) € ohe HHE B Aagel A Aol Ax ddel AR R 280 fANS FY S QA 5UE EE U=
AgEa ng oew ANE AeA0R 455 A9 Y 2 FANE AT ok

wouyol mrtE 2o M4 AY 250l dnaAE Wz 1A g Agelel, HAsE 45 A 5 U PP
D% e gy A% Py 2 FNE AT

H7\sh e BHSE SAsh] e B wRe] A dd wE e, AW Foks 8 BF A% WS AHshe B
Aol A, ng w=u AU o] & AFUIL 0 e RS WESHE Pl Yol A, AT us} sz YA
s FEw Aug A4en, A7) 1% HE Gre) 4tel RE b5d F a2 =E o] ool Aol dw Ha
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S Ae 7t Aot de Redege Sdat 43, 47 2Y@ REYS S 4ot de AUES AR Wz
34 AR WES D5 ALES FOET R0l YA AT, 4y BUER RO R o) Fof2 WF AEE A
% Felo] e, Al o ng Fo Wdd AF AT E ASse AP T

719 pe BHES GAE) e 2 2o Aol mE W e, AN Fohe 2 0F A P S A she B4
Aol A, 24 B Ade] ALST AP nE WS ARG AFeHs A Plel dolA, 47 AF 2 1
s=w ue) SuE An dolE MEE £A183L, 47 FAG AW volE v Ee] et RIA=EL EYete I
Q3h 7] S8 AR dolE] v Ee) fiF REslso] Agse AEES Au Axan, 47 AL Wxd us LS
2 Feohs g A7) MEE A5 ARE 2 U Aol U FuEH BB ool £ 4T E dns
Fojol MBel, 4y] Ang Felol Mad 45 AEe AFse L TPe

47)sh 2o BHEe SAsy] F 2w Axde] WE WP, AW Fos $T ohF S A S ALgEE B
Aewd A, g o= Aol ALST AR 14 = YU AFshs el YoM, 47 4¥Ya ns =
W Rl 6HlE Au Hold BIES £, 47) FA u dolE vEd) 43ahe FEA=ES st A,
7] Al Aw dlolE] MEe] Y B Y=ol Agets AMES An Wastn, 47) Am azd A5 JEEL F
dobis g A MZE A5 AUE 9 H9R Ao G E PuET RLER o Fold 4 AEE 0% Fa
of WEEla, 7] A ng Fejol MBE AF AEE dFEE HYE TPAoh

A7)0 ge BAES G4y e 2 odne) Aclol e AAE, AL FoAF LY BF S P4 ALEsHE B2
Azl A, g Sl AQg ol S8 AgEa ngk Wew Jug AFe PN dolM, Aesndt she 4w
& wEw gug AT, A7) g HEw Bl 4gste] BE sbs® T R ENSE el el 4ol diw Ha
A% A2zt Holrl He $EHEEe Ssts Ad $EoI9 AY) HYP FEA =S Fges de A¥E e Au
Mz, 4] AR MRS Ad AUES PNEs Bl YFste] Fdste ms|uE WwEs|eh 4] #iET %E
oz olgolr A% ATE A usk Feol Wdely, 4] An% Felol MW A% VEE AEE qugk Feld v

o] 4]
olst & um o] upgkA g AN olE R LY e Fastel AAF ARk el n ¥ Y 4l Qof, wAA F
A 7% e FAol et FAM Aol & ode) X E BYasA 5 ¢ Avkn BEHE FS 2 A 4P

A eksto,

Agtals B oubwo) A s Aaks 3 Ao AR Fo stu] AeYa ng vew JRo Ao i A4E gola, o
F= H8e Fo]7] Yl M-A(M-ary) Ag #3529 d 73] ¥ E(Noncoherent) 2 W4 & AlE-3Th F, £ 4H S 4
A M-2 A B} Aas|HE xS S APYa o4 el ARE a0z AT 5 e B 2 A
o B3t Zolth wE B Ao e W3 AE HEx g AlgFgo g, FoF-AI0F AU AMHES FY F U=
2 3t} ol £ U B9 o] FPT £ P AYYI v AW ARE aFHoR AFH F U

= o
wak B oabwo A= AMEFY 5 314 v = ¥(Fast Feedback) &
ehtomm, dgd Huof Jod o & 3 AEE o), 39, T4 Al 280X AL S = AP a 1E
37 Agea 14 JEW AR ol Fag Aol w
A g 14 Jew FEE A4slr] ) A Wz e A8
olalof A] A EEs B wgol npehal g AAd g Aw Fukg £ tF 3 £(OFDMA: Orthogonal Frequency
EAl A awo] A aste] A3ty R ok g & g ol A

i3 W sk7l & aho)) WA S o) Balo] AdkY g ud e
A4 A Amslr] 2 siul, WA B oabg o] AAldo W& OFDMA 41 Al Ao Ay ud g 8 A
8171 915 $217]) L FA e F2E IARE =9E X AP E ot

rir
T
™
£
ox
£
N
3
%
A
~
jon
o
n
[0}
%
=3
=
=
D
<.
=
']
[
011
g
w
~
®
5 o

>

% 38 B b o] Aalolo] W& OFDMA B4l Al&8ol A 4 a ud e Au A$e AP $417] 728 M
o8 TAIg EHolth

A7) & 32 Fzsd, A7) £471(100E, A8 3 Ao AR AW, 4P nd sow FRol dolE HEE F&
s}a}= g 23 7)(Channel Encoder)(110)2}, A4H7] A K. dlo]E] B E& W33 2 E(Noncoherent) B2 0.2 W2 &=
W33 E W =7)(Noncoherent Modulator)(120) 2 $41& 4158 A4 Felo ¥EIFFT!: Inverse Fast Fourier
Transform, ©| 3} ‘IFFT 2 A &}7] & stthslo] Agel= IFFT7]|(130)8 X33t

_16_

Huawei v. OPTIS Exhibit No. 1002 - 93/401



5553 10-0651509

A7) A REQI0E AFetna e 492 0% 9=y Ju o) doje) wjErh $ANY, 7] BR dolH ve
2 1ol ojol sldels ¥ E9 Elcodeword)E 7] WmsAE ME/(1202 28 @k o714 47] A4 5]
(110)= g8 == v Ed g o]z fd 37 £ M-3 B2 3= (M-ary Block Code) & AH&3tE M-3 AE
5718 AH8E % 9lrt

7] AR HE W2Y1(1200 27) A #2710 2 FH iHd Fageo sjdshe dF Aue dasdE iz
wale ALg-sle] E F o] 2 4] IFFTZI(130)& £33t of7|A A7) das|dE ¥zr)(1200F vlg AF e s
Az WMz Al oA 2 W2(Orthogonal Modulation) WA %8 A28 4= 9l 47 IFFT71(130) & A7) d 23]
HE ‘57*71(120)E Bl A7) A4 Alug deulto} [FFTE 8% 3 A5t 47 = 304 e 2 4o Al u

2 A7) Wi Fxo ate] sl on, ttgog & 48 FFee 2 3ol Ao wpa alr] iy Fazel o
&to] Mgl = ot

T 4% B oaw o] Ao W& OFDMA 41 Al&ddlA A g n& e g 5408 A& 407 25 Az
o2 TAF ot

2AFA]

A7) ¥ 42 Fzaa, A7) FAZ(200)E, Al g $4 AF5E 14 Fald W3k (Fast Fourier Transform, ©] 3}

‘FFT'g} A3l71 2 sehste] Fupse od o] 441 A% & WBsts FRTZI(230)9, 47 Fo4: 492 £ 2138 Hx38
= Jd3:3|dE BZ7)(Noncoherent Demodulator)(220) 2 2z 4l Aldol A Agkd g 114 w=wl B o] do]E
HEZ B35 3le MA@ B35 7)(Channel Decoder)(210)8 £ &3}

27] FFT7)(230)= A7) $4171(100) 256 4 21571 = =w, FFTE 38l £ 4G Ay da3|dE B2
71(220) &2 &4 i}
A7) A@s|EE 2272200 A7) FET71(230) 2R 4 A& glgwto}, A7) 418 AE o] ARA(soft
decision) & VA3 B E Ex 9 S Al &dto] T3 F A7) Ald HE271(21002 &gt
A7) A %17](210)” A7) Am3HE B27)(220)2 58 A7) ABA(soft decision) k& A & we}, 47] $417]
(100)2 %8 o' R-adert A% ?i%ﬂ% %ﬂs}ﬁ A7) B Aol sllgetE dole v EE it o] 7| A 4
Q

A SIS SR M= @ ol AW %o ECM-Q AL BEAE AED - ULk

ool A 47 3% 4% Fxate] £ uwgel Aol whE 5e FASI AT F5A71) TR dhatel U
Qoo olalol A ¥ we) Ao e A7) 54718 o §8 FBY A ng w = Ay S Wl st

21+
T 5% B 2ol Axdd W& OFDMA $4 AlAglo] A 1 sj=w ddo 493 nd s=w 48 J58 Al 3
x 3 /09 ¥utpa F& 67 €dHE A9 ?ﬂ#-*lﬂ%’?— AL TAE mHo|t) £ 62 B o] AAdo &
OFDMA 41 Al2~8lo]A] 3 x 3 /19 ¥ulga Bgo] @3y BIY=59 doE TAF Edo|t), = 72 ¥ Uy o
A Alefo] WE OFDMA $4 A]&"lolA 3x 3 /HA gyl Beo @9 E REYA=50 U E o F B4 mHolrt
o 71 A], A7 & 55 M-3 PSK &1 ¥ Zol| Algg ﬁﬂ‘m uwhe} A I 3 »lE.H—H AR AL Yol gFEHE FHd
-A1ZFE 2L S YERHE, o]lu] A X dolH HEQ s 4 v Eo|H, M=8 & 8-4 Ad F37|E AlEstE A9 A&
et Zdolh e, o]l A& 47 & 5 WA %7] T 78 #Zxdle] 1 v=Ew AR 4H]EQ HH YolE HEE
Agsts e Adstn, 28 oS A7 £ 59 $53E £ 8 U T 98 FRdle] B g Aoy % ey
AR =2 58 E 2 U ES A dolg HEE A4sts Wyl digte] dsiri= @t
A7) & 58 FxsA, 9 A5suz st 4¢P A 145 e AR dolg BEE AlY $3U1E Fstd dasd
Edzrz Jdgdn, oy, 4] X dolg BEY E H Eoly 8- A H 3578 AlEstes A& 7}23@4. a
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& 32 A ¥zx(Orthogonal Modulation) & A§3le ¥
A zE Wz AMEL [FRT7| S S8 IFFTS o A4Hct o]g}, 87 & 6%
5o W& AR diolg HIE A$ HAL B FAHes dgslr) 2 o

(=4

N b
1 ox 2
N
an
H
o
ah
m
%

N
N
i
ol
T

%68 BEFW, 47 £ 62 8-7 MY FEIoIA Y bsP 1671H 9 RIS BA w0tk 2
- AE FEE, 47l AR deld ¥ EE ==, ‘71 L 67 22 7k 167HA 9 F-2H =g F g d
HE \z7|2 st "o o714, A7) 8- AY RErs Folz RE=9 gt dojd s, 9= 3
3% A2l (minimum Hamming distance)”} & o7+ 5]1“1 AR ALY Y A g %owy HE 52 717
7l B35 Atolo] th-g-5 & v E gho] AXaA] ¢ Ao Mg JeEpdT olul, Arigh & Ad HHeA FEHd=
4% Oﬂ FR 05“*0 FE= QA 47 Ha Y Al 57t Bk F, 47 1671A] 7Hs UP “E—A‘:fﬂ A, 48
o Zgo ta 5= A0, Al, A2, A3, A4, A59] F®-& "000000"0]t}, 23] 1 K-
2ol g £ 3= A0, Al, A2, A3, A4, A59] F¥12 "012345" 71 Ho] 47 F F-3 ¢
9= 8" 2k} sl A= 57t Bk Av)A, A HA Y A st Fe RE VR R
7] ¥ 5-59= sy Azlrtk b ol & e

T foe qt fo rlr B | N o
T @ dn o B N

Ay I

foh
o

i ox

EA7 8- Ad RIviaiy dEde FEA s dstel A Az iys ALt & 4
i} 48 o] &5le) 7] 8- A FEUE B FaddE A

ook o714, 47 Aol AR Ao e U AR e 4ol 700 eba del el 4] 46 4
__4 zgto & o] Folx] Ay Rukdnt 220 A vl Ec) A7) A HERo ALEE AT 2Am A EL
o], A A PO, P1, P2 ¥ P33} o] "PH‘LHU%. A7) 2} A @ Wz AHE-L QPSK(Quadrature Phase Shift Keying) ¥
= AME2 A, 47 PO, P1, P2 2 P3& 37| £8H4] 13} o] & 4=t}

®n =~
4 (L
Rl
5 o
m
g M
e
AN
r X
> I
>
i
X
=
r}i
.
T
>

SAnghoal
HERE S I

3

PO= f —

CXD(J 4

Iz

Pl= exp( T

P2= cxp{ -—’5)
4

N—r NS

& Asach vy

=
A ek a4

Bl FAHoz, AEsluz = 4uEQ AR dio]El 7t FolXH, £Al7] & A7) B 6ol odlo] 5 =(A0, Al, A2,
A3, A4 A5E ARG 28 oh, 7] FAZ1E, A A 3 x 3 ) Fbgs R ool A0 alTahs 2w WHE, F
BMH 3 x 3 e BEukgal Fool Alel slFsts Au Nel & B Eta] AEFPr 19} o], uhAl gt o A WA Rk o)

Soll A5l slEFats A A g @Feted A7) =79 g oz Zhzh Al oA, A7) =78 s, 37 A
21 tﬂolﬁi o2 Sof Mg A s 0o siFete W4 A k2 PO, P1, P2, P3, PO, P1, P2, P3o] A o], W] Qe
7b 40 siRstE W4 ADH & PO, PO, PO, PO, PO, PO, PO, PO°] A4 3, WE Qg 7o sjdates AE Ad gk
PO, P2, P2, PO, P2, PO, PO, P27} A8 & & F th

3, FAl7lE A7 SV 2R A5d A5 A5 E FA8E, FRT7 8 53 4 428 FFTSth ojoj A, 7] 41
7le dams|eaE Bz 3 x 3 el Butsyl 28 670 7—¥7f°ﬂ el 871 7he gt A HE o g dagke] Auigk
AFe Axract oA e M- g BEr)olA 16714 ZE 7158 Ra g =ol d]Dsls A WEle gl tie
Aok A Fel & Zhz ALg 3 Ao AlRE g Sl -»JUH?JCC’ Zhe B e dgets A oy HEE A
7] #2717 AEd Aoz AA S

gt el AFgY g ud e AR A5, AET ulel o] 19 g a FAdo] ALEEE, 4uEY HRE AF
ok, e Ao 22 4uERE 9 SNRO A4l F8235 A 8 M (accuracy)o]l HAAHR el 3 We=d A
E SNRE 4772 M= gt A4e 4= Ak gk 72ha3e o & A E AS5L 93] e R 3Y=g dFaloste 4 o=
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A7 4 FEH I 1670 A2 2, EE f QY Mlexibility)o] #HAA DL Aol 7194 W LAY &
AR A FDO D, FETE & w0l K5t Dol HYI 14 9= . Aol 5UE EL oo AnE A
Fots BB A EPond, A2 Auel Ao 249 FAYS ¥Y F °'E% zhh,

Heoz 2wyl Aol uhe 43 92 uk = A% WA YR Bk o714 1 w=w A Aol
FoF-AHE Ao 3 x 3 NS HukE T RS 6707 4R HE A9, Y FRE-ALE ALL E bl £AE ks
2ok @l7]4 AR dole o] M S 5y Eol v, M=8 %, 8-% AY ¥ E71& AHgBck

=8 & yel Ao g 8- Ad F-27|oA FHELE 7HeE 327149 FEHEES BAF mdolth
S %
& =
ZHES F 3t

ojof thall, F-E =

2

W, 7] 8-70 Al $EIE 47] A dold Mt Y, 47] E 83 BE sbs @ 327kA 9 B
daslaE Wzs)2 2296 Aok o714, 47 8-7 AY $571E Foln REe Aset A
a Ay 743]7} At = Mrm olwl, 47] X 8ol EAIE uho} gol, H& 16749 F &

mlm o

At 42w vlo) Be 4uE A5 A% E 69 FASo A ak@, g 16709 REASI FEUS S L F 9
t}. ole} gol, 47) $E A= A r7} 22 Fohstiee Heas of g Aol F2 gL T A4 AW Ade
o/ 48] 57k Sich. %, 47) 3270 S5 @ RS AA, AR Eol IS 1672 A7) kot Hgel U $3

9= A0, Al, A2, A3, A4, A5 el ”472516 o], TzHCﬂ “24"01 g9 ¥ %»} EZol g FE 9= AQ,
Al, A2, A3, A4, A5 S & “460257" 0] Ho] A7) T RIY=E & BRI Y “1673 HI Y= “24" 7] sy A
57} doh 7)), A7) Ha sy At 5 G2 ZE SR F RE Y= e, 47 F REY= iy At b

o491 € tebaith.

AR HE AZ7|= A7) 8-2 xH‘é R3712RE dEEs Faysd diste] A gz i & A8y, olel g
2l Wzzol ALEE 2w WEEL 4] & 74 A" HM 2o} &, 4] = 79 Hu A, oz PO, P1, P2, P3&
K A7) 8 13 o] el = ek olw, 3 x 3 /Y] Butsul g0 sHRbate] 8709 ks
].

HEES AETt u+u11| Zheul 1S Rk stolt U A M S At o)
[e]

B} Fad oz, AR A48t 3 5H|E 9 245' tlelE) 7} Foxld, A7) $al7ls 47 =
(AO, AL, A2, A3, A4, AD)E ZAFc 23 ob-&, A WA 3 x 37/ Hutda &8 A0 dF3l= 2w HE]
A 3 x 379 Futgat HEol Alol sllFsls 2 n WEl g &Fste] A4 Aot o] F A vhA T A i 3
Fobgal ZgolE ASol Pt e An ANE S Gl ] = 7ol ZAE wye s Zhzt AP

g, ST M E A7 SANZRE A48 dF AFE $A8E, FRTZ7IE E8 41 A58 FRTFT) o]0 A], 4H7]
F271 e A3 HE H27)oA] 3 x 3 /e Futds 58 671 Zhzhol tal] 871A] 7153 2w WEjo] dig daake] A
gk AlFS AAgch 29 og M-2 g B35 7)o A4 327}2] EE 53 R sigste A e e gkl
et Aoigh AT &2 7z AAks 7, Av) AlAkgE FolA e 2= R slgdsie A E dolg v E
5 47 4717 A5 Aoz AA )

Ak vl 22 e Aw dolEl o HE 7} 5uEQ Ao e e ddE dle] Al thgog Bt
o] ofE AAEA, 47 AR HolE o HE 7t 6HEQ A $o AF uho) tfale] Ay e gt

WA, B g Ao uhg 51 FHuEm AR Afdo] Fa5-AZEE Y AU 7] = 50 ZAE ukel o), 3x 3
M| F-rbgd £ 6717 @ Ert. J7]A] dolg B ESfE 6o]H, M=8 & 8-% Ald ¥ 37| & AL&34.

E 98 £ e AAdo e 8- AE FavoA SEE T 75T 64714 RIEHEES BAIF EHolTh

A7] £ 98 FzA, A7 8- Qg BRI E A7) AE deo E% HEZL QE A, 47 = 99% d e el 647}11«1
FHEE F aUEs dR3UE AxI 2 £88 4 ") A, A7) 8-7 Al REv]= AR5 e A
olof tial], FE = T H W Ayt Azt HEE AA S o), *‘71 = 90 =AlE H}Q} Zol, 7] = 9% 44|
EAFS 3 47 =69 Fa=o &l 4uli7F F71800 S8 & 4 Tt AR, )9} Zo], =] et 4
Wz Frtstd et e %71 HEHzo o F/aE A5 2 °§ k% FE 47 Hi W Agle Ade] 57 "o &, A

647FA) 7h5 8t o EoA], d& Eo] RE eyl “32"¢ AL Bl B g 9= A0, Al, A2, A3, A4,
A59] Y1 “6751247 0], HEZ Y =7} “4179) 799 kgl FEo td A= A0, Al, A2, A3, A4, A5 )
1

B2 “64035270] Ho] A7) F RIEY= = Hzﬂc ‘3279 HE 9 “41” 7&4 sl Aele 571 "k o)A, Al
Ha sl A7t 58 §& ZE 7SS F REY =0 disl, 4y F REIZYE 2 E Agvh 5 ol g g vt
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£ ol WhE e AEd Y] & 81 o) 32708 RENE=RE A St SuER dFEteE AR THe 2 BEoh
A7l dF:sHE 27 A7) 8- Ad FE7128E dHE s ey gato] Ha Axs AMEse, oled A

o ALSE A M S 7] X 7 E*li‘fL ule} Zoh & Ay = 79 AW AE A, PO, P1, P2, P3& QPSK

Wz Az Ay 284 13 Z-o] VEld 4= gt o, 3 x 3 /&) BrbE F&-o sgaiEl 8aie] ksl e 4
7] & 70 ZAIF uie} 22 AMES "Eeich Uma] b 19 Futgalol s 9 AU Asgch 74, 949
0 AlWe golg g 4 o},

32 sHE 6H E] AR HolE 7t Foix W, ] $A171E 47] & 9ol =AF upet £
%%sﬂ A7) FukE s Hg 6ol Bl T AT F (A0 Al A2, A3, Ad, AB)S AR T
: , Rubg s F &0l AOd et A WES, & 7 UM 3 x 30 Rt Kol
Aldl siFals Aw Wel 2 Sdsto] dgatA Bk o) ZA vhxgt o A HA 3 x 3 MY BbE T FEolls Aol T
70 =A1H uh:nog 74-7_} A4 nh:]-

3, FA7 A E AY] 47| 2RE] AEE AE AT E FASE, FFT7E E8 4 Al3 5 FFTSth ool A, 471
A= Va3 HE BxyoA] 3 x 3 e Brtssl 28 67 Zdzbel thal 8711 75 g A wEld] uig gk A
ozt AT Asgith, 28 thg, M-3 Alg 2570 A 647FA] BE Jbsdt R s sl gEts A wE o) gkl
ol gt Holgh AT TS zhz Alakak I A7) A4S S Fol A HUiEs e RSl slgEts AR volE HE
E A7) A7 ASS Ao m A}
gy, Eoa o AbAl gk Aol Al AR QL A A dlol] #ete] Adyatg o), B ooyl WA Hojub] g e W
ol A o&) 7}=] Walo] 7t53e BEolr) ayEg EuEe Hs AuE AA de F3tEo] s G F
%3t W g T Hm ol o] Mg Yo W F 53 AE o) A2 of gt
W o] I v
g ko) go]l R ulwe A aAg u& ey JRE Fol FaF-AtE YL o] & AE e A, IF
= AR dolElo M EE SHE e GHER F71go s o A8 AR E Add £ i, BrptAHo s Al
e g3 5 e avst ot
Ee) Zhehgh Ay
T 18 Ze) 7 e e AW Fo5 B UE AE B A AN AP nd ol A A5S JF $A7
Z2E NFHog TAF =9
T 25 2 7)ed WE AW Fo5 B OE S FA A Ao A¥gya nd oy Fe FAE HE FA7]
ZE NFH B 2ATE =
T 32 Euwe Axde e HAu Fage B O HE A Ao AgH T n&k e Ju AFE A F
A7 FEENFHOE EAG =,
T 45 B 2o Axdo) utE A Folg B3 oF e Fal Alage M JEgR T nd = JB FAE A 5
A7) FRE MNFHo R TAIF =Y
Z 58 2 g AAdo)] utE Aa Fug B vF A A Al AP AR nd e AR HdGS Al
FE = FoOFE-AE AYE BEAGEW
6L Bongol AAldo wE A Fof B obF Hg A A 2HoA 167HR] 9] RIYEES EAT B
278 B agol AAde g A3 HE HEI|A F W ¥ AR WEES TAF =,
T 82 B kgo] Aaldo upE 8-4 A Rav|dA E8=E 3279 K- ZES BT Y.
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Bogmo] AAjdol] uE 8-4 A R FHEHE 64719 RIHEES AT =9,
USR]
10
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11 12 13
X2 GI0IE £ _
HE Ol& T HXJ| s
I CIE] . SRS IFFT) >
2359 (DBIYE L= X E)
Lol
20
yd
21 22 23
_ ESNINE=]
om e | 2% < IEFT) <=
« 257 (DEIYE F= XE) Fr
100
o
110 120 130
2 0l Z < < "
_8E 0 me URSIME BMED > IFFT =
23
ARG
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T EE3 10-0651509

n
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PO, P1, P2, P3, PO, P1, P2, P3

PO, P3, P2, P1, PO, P3, P2, P1

PO, PO, P1, P1, P2, P2, P3, P3

PO. PO, P3, P3, P2, P2, P1, P1

PO, PO, PO, PQ, PO, PO. PO, PO

P0. P2, PO. P2, PO, P2, PO, P2

PO. P2, PO, P2, P2, PO, P2, PO

PO, P2, P2, PO, P2, PO, PO, P2
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=2as |0 X 2o fals 5|7 |8 o 110 | 11 12%13‘[14 i5 |
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A2 o |1 12 ' lals 6|7 02 3 lals s |7 o |1
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a0 12 s lals |5 17 |s f4 5 |6 |7 10 1112
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<4>

<5>

<6>

HZE X @ 2008-07-15 1020080068634
fal Aol AE"E A7) ACK/NAK AEE A A AP AP,

ACK/NACK A&+ E=Z "ACK/NACK A &"2A4 X Ast= AL 7/HHI?.

&, 3GPP LTEo] dl& ofelv] 3 (#50)01E Aol FRr7}L dolejet 7
gFg5o] AEHAE A4S, dHole HFRE Ao AR A HolE ulA(Rate
Matching)¥ 32, 2E AHo] ARE F=ZF A S (Reference Signal)oll Z=H 3] AS3s}
t AoE AAH[G. ol dwtF o=z dolgo] HlE Ao A% FL A=
(Reliability)7} &F57] wW&dl, Ao} WIZE FX A5 23 HEFe=

A Ad F3 e FEA7I7] Aol

o med, RE Aol AEE F=x: Ase TyPstd AESHEA FeI3
ACK/NACK A& Aol Q3 749, ACK/NACK A& Iz A5 F I uixd A

o] A3E FAYst ALEIAY, == ACK/NACK AZE 2 A5 BRI A4S

(289 W&l
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<7>

<8>

<9>

<10>

<l1>

HME X : 2008-07-15 1020080068634
(NZ2stax st A

—

Zed bkt 22 ZAE AZs] AT 2 2o @ AAFHAAE B

H

P2 A% el Yol ACK/NACK A5k ek Ao} Frzbel $HENE melshed
Jge AU Agel HEHOET MG AHFHE WPe AT B,

T, AT utet 2 S wXE o] &3t A¥FI NI E AFse W

A3 viep e FHAE sZAF7] Hs B wwel A AAHEOAM=
ACK/NACK A13%., A7] ACK/NACK A& & A3k Aol A& 2 dolg AEE XT3

=

—

REE IR

il
=y

Fote WS AT, E AP A7) Ao A5 € A7) odH
ole] AT E FEH o= gFsste G A7) vdFsE ANSE B9 H4EE ¥
o] 7hA} BurnlE(virtual subcarriers)® FAHE E4 Y 99 oA
Ay F WS FAHH0E st £xF o R vsgsteE Al 2 A7) ACK/NACK 4l

SE A7 B AE F ZE NS (reference signal)?t AEE = A E(Symbol)

olwl, 4}7] ACK/NACK A1Z%& 47 O%sta Ao d%e PA 2947 5
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Transform)E& 3= ©A; A7) DFTH AlE 99 21359 IFFT(Inverse Fast

Furrier Transform)E F33tx1, TH/HAXNR(CPE RIFIste vA; 2 47 CP7h
2ag AE &9 A3 E bzt SC-FIMA AEZA A$stes dAS o 2838 = A
o}.

<12> olge, A7l EF A F9dd #wBR A3z E B FFLIA TH AE
(PUSCH) & &3 d$ste SAE o 28T 5 Ao

<13> dett vt Fe HAE HZAS7] Ad 2 e A AAPHAAE

ACK/NACK A%, 7] ACK/NACK AZE A3 Ao A5 4 Holgy ANEE X33

BHEI AT E AFste WHE AT, B PELS A7) dHolH, 37 Ao A

il

o
1

2 7] ACK/NACK A1z Z+zt Ad ZYE Fdst= G4, 4 Ad =44

oy

}olv

lo

271 dlole R 7] Ao AEE HAFBAHo= vFHes @Al 7] 93 A

38 559 AEE 9 H49 7P FukEatE(virtual subcarriers)® TFAE =
EQ AY 99 oA A F HFES fAFHo=Z 9 £y oz P I
G4, 2 A7) ACK/NACK AZE A7) B AE = IxX A3 (reference signa

<14> olml, &7} dlolg] Az A ZPLS FH= DA, 47] dHolH AE

€ Tyt A 47 AE 2P d dolg dHolE Wiy R Z= £5 ZES
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H&E «X © 2008-07-15 1020080068634
sq3e BAE THE 5 A
(&3]
ass e uigt ge B 39e] ANFHESME 43I A5 AFel glo]

ACK/NACK A5} 718} Ao} Auzbel $A&elol Het 29l Fool HEHoZ W)
Aste] WEE F Ach.

a6 =, $HEA7F S AK/NAK A5/ Y F4 &8 o AS}ES A

(239 ANE A% 7AHY WE)

~

<17> olsf, & Ll wWE utFAT A FHE FFE =HE Fxst A
A A, F5Fd =4 A olstel JHAE FAE 2L 2 28 4AF

A A

[¢]
>~

|dEE dPstna ste Aoln, E wwel 249 & Ut FYT AN

B2 YEZA she ol oflth. olate] AAE AWe B 2w $HF ol

AFstzl AslA FAHR AFAGS . 2y, A= B 2ol o

mlm

213k TAH AFAE gflol= AAE 5 USS U

as ¥R, 9% 49, £ 289 sldo] REAAE AL Asy] Astd FA

b
2
)
2
X
e
o
A
2

Noz =ANET. EW, B FAN AN 5P THL

<195 A& vish gol E wde) 9 AAEdE AFRA A5 AFo] o]
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HE Xt : 2008-07-15 1020080068634
ACK/NACK 1159} 718k Ao} Bmzbe] 45918 u2ste] 0|58 AQ o] &

2

gHog MAste WEshe WEL ATV ol 8] WA 3PP LT Al=ge

AE B0l 4FYI AE WS AG TAHA gl sl A e

<20> £ 12 SC-FDMA ®2lo 2 A3IE A$ses WHES Adsty] g3 $2d9
EExo|t).
21> 3GPP LTE Al ="l A= 4&3F vt} o] SC-FDMA(Single Carrier Frequency

Division Multiplexing Access) 2jol| mwe} AP 7 ANFTE AF3c}. FAHL
2 Wz HA$T AKX Al@X(information sequence)o DFT(Discrete Fourier
Transform)3}7] 938t Z-yHH WIS F£3h3c}(101). ojet Zo] ¥HEH AA2=E

Bzt Aso] DFT7F 3E9(102), 2 & 9 wsw)

Jm
oX
o

X =2 [FFT
(Inverse Fast Furrier Transform)< 3& % Qt}(103). olwf IFFT EE(103)°l
HddHEe HEY dole= IFFT 2E(103)9 F7|et 24 && % A2, DT
E2E5(102)° 9 DFTE ZFA7F d&5" IFFT 948 Ad92E 71Xz wBEE Aol

79,

A

22> IFFTE M #ES thA B¥-AE 9 TE104)9 &) Ad Jsz= A
gdEth. 2 ¥, &8AXF(Cyclic Prefix; ©]3t "CP")7} vl&iA OFDM A &9 Fx
=

M 0(105), DA AlEe R T3t dEHr).

29

23> AEd viel e SC-FMA el wadW, 9d  wEy dE

)

flo

FASIHAME, F& PAPR(Peak Power-to-Average Power Ratio) Z/%EE CM(Cubic

Metric)& 7FAE Fol Utk T, olst gol @ wEs YA FHFHAA,
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2 PAPR/CM ZAL £FA]717] 9JsiAl= OFDM d2lo 2 IFFT 2E(103)°] DFT =

229 (precoding)® AEBE dHE uwj, HRE ALEH Addxo Pl JHs}

T Aol o€, & OFDMe| dA&E Fukg

I

ol DFT Zelzdd ARE AYsts

rl

Aol 7€, 1B Z AIPIAZE ARE AFY dole AE bd& HFE& 7}

2

AR (dE 9], AAAEe} HolE AR)AE o] TBF3H(Multiplexing) Ho] 7

7ol DFT Ze]23S AA OFDM LA o2 HAEHE o] nidxsit,

24> olat vlojElet Ao] Aro tFat Aol da At

25> E 2 2¥¥A AE AEE A8 delH, Aol R R ACK/NACK AZ9
st AQe 29y A =Holt

<26> AP ret BFsEE Holg HrRE AFHAR AFdorss AE £F

(Transport Block; ©lsl "TB")°ll TB& CRCE F&k F (S201), TB 7] mz} o
2] 7je] = E=(Code block; ©]3t "CB")e 2 Y¥o|xA €t (5202). =1 &,
og}7/]e] (BEol= (BE CRCZF F2=m(S203), o] Agtell Ad =Zdo] FHHA
Hoh (5204). otg, AE = E HolHEL #HolE A (S205)& AZ F, tiA|
CBE 9] Aol +3E™(S206), ol¢t Zo] AdZdE (BE2 olF Ao Hre o
FoteA |@oh(S230). A, = uiet 2e FAHL AAF o= doly AF £
o g A2 ZF Al mE Ro =2 B F .
27> dH, Ao FrR B¢ dHolEeg ExZ Ay 2ol FIE F U

(S211). ol¢} Zo] Ad ZFE Ao HEE olF dHolg € Ao E #HolE vj
3 thFslel s dole 2 Al AR dFEHst £ F ATH(S230).
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<28> g9, ACK/NACK 2159 A% dlolg 2 Alo] A5er Mx2 Ad =gl F

P50 (S221), wlolel L Ao AE THFHIE o] FoiA(S230) 4FFA A% F o
2ol R FAY 59 AAS T 4FIA= 25D F ATHS240).

<29>

ox
o

g uhep o] AFF A dolg e A AErHed AAHEE 27MAE E

3. dEH A dolgo] dig 32 A5 AFHA(UL) ACK/NACK 2159} 1 9

Hu

o] AHRE TRl B 4 Yo, SFBA vlolEe] thT AK/NACK ABE 5

B3 dolE7t SAE Helxt AFHD, sFFA volHE wolof =R REES

o
o

G&d7]= Z4lo] UL ACK/NACK A5 E A$sjorddo s Bl 22 7 2
g g 7] "HiEel, ded F A AAZRE FEIIA HolE e A 4FLA
2 A$sA Ao, wEkA], o]lste] AdwoA= ACK/NACK AlZ ¢} ACK/NACK o] <]l

Bz d45HE doo] e Aol AxE WasA TR Astr] Asl Aol

N

AT "E 7] ACK/NACK 213 E AL 499 Alo] Aswkg A3k, ACK/NACK

Hg@da. Fo FAAHA HA

e
13
1
u
=
-~
=
B
=
2
ot
b
>
)
N
ﬂ—l
rr
Py
tllo

x=2
el A =g Alo] AZ+= ACK/NACKEERE olyel =3 X AlAH(Rank Indication)

7hA] Ad Ao Azd FE . F, X AAFHAA Ao AEE QI R

-

PUIE UEd & Tk ohw, olsle] MWe 4ed Aol 4%, doly
ACK/NACK 21E37ke] &84 wixlol tha Au}, 4ol Wele s Ao Az
ACK/NACKS} The 91oje) Alo] A5Ad TAH FujE AYsA 2712 s},

<0 dolel Aust 4PYa2 A4 o, dolg Fus AojAne dA A%

2 g or, dolHAR R AR et A ACK/NACK FR7F Zo] dFdE + 3
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HE 2LX @ 2008-07-15 1020080068634
o}, =3 dlo]lg AR} ACK/NACK B Tro] Zol AFHa=z A$d £ Y.

a1 dolel Aust AojWE T ACK/NACK BB thEstso] A5wr] 93td

)

2

=
=

A AES FE AP SC-FOMA 2oz AFE F Uk, ol AFHRE A

% 94 o3 (time-first mapping) WHol 25l =Y F Ao nF=

)
>

= Al

N

of %8 + 9.

<32> dE 59, AS$EE AY AFE27F 119 A9 E=(Resource Block) &,

|

1270] OFDM FWgstE AL83te dAEdon 7HAsin, FRE F ABZHde

Tt AP AR =7, & ABRIHILS 14719 SC-FDMA A E=Z 74

—

Hol 31, olE F 2709 SC-FDMA AES I3 235U FE S (reference
signa) 2 A}g3tE AL JHART. oln AFPIE AT 5 YE PR ¥z
AE9 & 12%12 = 144707} €},

<33> 144709] AR Af2= AEo] 12719 713 Futgs(virtual subcarrier)$}
12749} SC-FDMA A E& T3l AFEE + Uvh. olAL 12 F3}17] 129 FHF =2
UEeElH RS AH-F35 u]¥ (Time-Frequency Mapper)&} ¥-23, A=z AL
Hojok st AR AJFAXE SC-FDMA HE Fo2 WA 3 /14 wisg=Ho] Ao, SC-
FDMA AE& AlMge= FEo] Hol 7] wEel ol& Azt F 4 oF (Time-
First Mapping)olgt FE&o}.

<34> = 32 & 299 4 ZAFEH g AR ANF2E AR F 4 W3 W
2ol met oiPat= & AdFsle EWHoln, £ 4 € = 5¢ & 39 =AIE vk}

Zo] Al & £ ulsg w2l ule} uvisEE HEE SC-FDMA Woz2 AF

ok
rlr
ol
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<35>

<36>

<37>

HZ X : 2008-07-15 1020080068634

BEPAZ AFH ok = HE AlFEE AL FIF oiFHoA AT Fo

2 RA AFEE = 33 Zo] yEd £ Ao, =, 12709 FEVF AdA A F

T
—

Hah Gl Azt & WgoE WED, teor TusM Y Bues 99
oM F&se 12719 ARI A2 & Bgow WA At

@A AT Fo WA Ydsts PO AR-FuE wPo] ol F,
S 4% % 5o EAR ush go] FusFoz Uyd® Adzd DFT $3 & A
32, e o5 dedel AAHA "o 2 F, 2 Fus 9 Auol: IFFT

20 SHARR(CP) Aol olFolA, 2z Fs}

B
of
192

ARE SC-FDMA AE=2ZA A

$9 4 Atk £ 4 2 E 55 o9} o] SCIMA ABL WA WEse A

3 CP(extended CP)E ©]|&3t= ASE A

AP I E dHolErt AE4E w AR I ZAd HEE 5 ot
o] o AoJHFRe} "oy HRE #olE ulA(rate matching)E T3] tFsid.
a2y ACK/NACK AR = dHolE e} Ao HEIV gFad AE == G53] fHolg

Arol HE 2EH] HA XA (over write) L= F U}, A7) "HA &

ARtk gol9 ojuls Ad 9ol BB 54 e Wz, 1 HF 9L
WAlstel WBHE AL ousie, ol B 53 FRE FJYSVME HY F

2 x3dE = o
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HE X - 2008-07-15 1020080068634
<38> gutg oz AoHEE= deolHRY A Xr Folof 8, 237 HElAE

Fx LS (reference signal) Tl ©F3t & AY=oor AdE FH AHe
(channel estimation performance)e] AAE Yo} A% FFL 71dE F Aot.

<39> ik, Aol FR o]éloﬂ ACK/NACK AR HA] Aol 2 =7 87
Heuh, duk Ao ARE BT Fx AF B I wjAdE F-$ ACK/NACK 21359}
o] =7t e Eojof g},

<40> webx], olgte]l AHoAMe dHolE] HE BE AEYS FojHR BE 2E
¥ 28]al ACK/NACK AXB AR 29 tFs A, ZF AR EAA didA A= e &

£918 T3 O0FHss PESS B 099 B 2AFH=A Y,

<> £ oage g GAZHINE Aol ARE Hold Aus YPHoz tFs
stof, F&d bk 2 Ak & $A wF Aol wet F JGel WP B
Mg ARV 4714, Ao Hust dole FRE "HAYHoE I I I

v= ©F3 Aie] tgdt= Al Ao A

o
(12
ol
Lo
e
(4
>
o
ful
2
R
i)
o
oft
)
(W
©>
fol
it
L
ofy
o
fr
ok
i)
ttlo
e

<42> T 6L
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<> E ANFHANE AARe doly Axst BEsE o Ad¥oz A2

Hol, AIZF & 4 w3 2o 93] SC-FDMA A EE°l wiBdEo] AI¥HIE AF
£ & Aot =EeFo] ACK/NACK BR =3 HdFEHolof pd, FFHo=
tgZste dole FelA Fx AF HEId X ®zx AES FXIPsHA

% 6012 ACK/NACK 4Al=

0
[y
(@)}
2
>
bt
g
r

ACK/NACK A3 & Addles AL A|LsH

7} AEHA &v A vHols # Ao AEvt AHAHOE gFsd FHE =AY

o

Role, ZWRZ 6025 AFFIAZ ACK/NACK AZ7t AFHoloF e AL,
ACK/NACK 21 &7} tF3te vlolHE FAPstn Wi HE FHE =AIE =dolt.
EF, EUEZ 603 SURE 6029 22 AR AFATL AR F £ g 2
of we} AZ-Fo FG] viBE FHE ZAEL ATk T 69 ZHFE S 6039

g2 #33 $4 Ato]l F AE A9 #99F #10 AlelE F3l

rO

<44> 69 =R E 6039 =AlE g FHE T & 5 I =g Zol Ao
Azt HolE e HEHor AAHY gFsdE T, A F A4 ufsg B
2 AZ-Fa @Yol wisdEm, ACK/NACK A5+ #Fx 357 AFEHE SC-
FDMA A E & 9 278 AE(=E 6= AE #3, 4, 9 2 10 tFstd ©olH

Fo A 2R AFHES A4F 5 Ao

<455 279 =82 B wgo o AxAFe]o] wa} ACK/NACK AR E H4d A$
ZF AEsojol & ACK/NACK AR 7 2 ZA$9 g =HHe 29str] %

TdHolg.
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<46> FAHoZ, HEP ACK/NACK BB F71 =% Adz A= =Z dolgrt AF
HE (UM Fat 999) Fuksgnt sarE 22 u, ACK/NACK ARE FHx Al

2

S 7 Q3T F AEE olfel F7HHYU SC-FOMA HES 3 AFE =

. 279 X M Fx AE AFHT F AE oj9o I=x AHE AFT
Foz F713<A AES T3] ACK/NACK st A9E A8t Yo
<47> ol & 8o EAlE ule} o] Ar3FY 9] SC-FDMA A B Yo} FFo| u}

2 Az AN5E FHoRE EAStE SC-FIMA A& A7 ¥z FAEAHA &

< F Joh. dFell, ACK/NACK HEE BAY3td A4YT o ol& zeistd A3l

<48> 2 299 e AAFHA "t AARZRIT AT F AFoA vdddEnan
g w, Aol R Hloly AR £AFHoRE Il A dHo wWBE 5 U
o}, T3, ACK/NACK AR = 23 2o wix"ctz & 29, ACK/NACK Fx
7 doj2eE AR ZE dolg FRER o} Ao ABE 53ttt

<49> = 9% & 29 E & o dAFHe wa} ACK/NACK A&7t dlol gt
ofyzl Alo] A3 E FAY3tq AYHE FHE =S =Holo.

<s0> AF@HoT ACK/NACK AE E£F AojPmolr] wjiel, ¥ AAFeANE A

AR AYE FAM M ol 24 £AT Fol, ¥ SHEAE AT Yt

I~

AojAR Aol AE FH BIE tf Z 27 3t Fx AZ Ao wiA|
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H& 22X 2008-07-15 1020080068634
H3, $HEAZ MDA R AR Ade Aol eAHoz wPated A

FHE AL AAdIH. 53], B A FEHAX = AoIH R} ACK/NACK FE Foll A
ACK/NACK HB7} AARRET $4&97 5L Aoz 7R3, olnf AojARE
tlolejet ol AIF F A wlisg 2o st Al £AH o F YgEo] b
olele} thEFslE I, ACK/NACK HBRE Zx A3 ZXo| X3l dolel/AoAdn

B Fst] Adst= A

e
o

A et

i

51> TFAHeZE, = 99] =HRZ 9012 ACK/NACK A3 & AL Hart fle 7
5, diolElel Ao S5 E YFEHe FHE Yl don, E 99 EHES 902
T ACK/NACK 213 & HAFdol 3t A, dolg, Ao} Az L ACK/NACK 4139
033E FHE =AF Edoltt. olg, & 99 EHES 9032 =HHF S 9024
Ueld vle} Zo] tF3le AFHIF AFE AB-Fas5 g w3t F$E
t FHE =AUt

s> £ 99 SWRE 903014 mE whsh o] B AP ejelAE ACK/NACKe]

BN

Al

I-Oll

3ad] i e dole e ozt Ao AEAX FAYs 4YY F 9

g & & Qo). ol@A AHHBE Alole] $HEAE o] 2

2
oft
ftlo
o
2

o

ACK/NACK AR+ Fx AZ ZHo 7] 9o F2 HE F4 axE £ F
ATh. WHA, ACK/NACK ARl o5t FH Y=o
HEol At Z dFS UAA ¥ F Ao =T ARG HolE AR
o] 9587 ADEA ASHLR oM HEHE Fx2 2 F 7] "WEel °F

3} ES(Multiplexing Block) & %Al 7T = e E40] Ut
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<53>

<54>

<55>

<56>

ol 8ol 4=

olm], dlojg Az HE ZIE

Boll TB& CRCZ

¥ TBE (B 9= £&3}31(S202), #T&=

(S203), CB& CRC7I H-&d dHolE Qg =

Z9dd deolgd #HolE wH(S206) ¥ CB HZA(S207)S Fyst= AAHS

58 Aoz gFHss AL ALV

toleE wigg #F,

AL i@t @H, ole} To] HEFsW 2

A A9

33-20

Azpol i) dgct. d7

Fse AL

Fash= 33 (5201),

HiE 2X : 2008-07-15 1020080068634

AT viek 22 B 2o ZAPH S wet 4FgHa NEE

= 20 EAE vho} o] EYHoE FHY 5

T 20] =AlE ule} Zol
TB& CRC7} #3
(B& CRCE F-3stes #A
g2 Fyste FA(S204), 2 Ad

3g

do WA A F LFL SHHOE Fe] Mo BT F Yo},
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ot obgel, ¥ AAPelolA ACK/NACK ABE A7) Bfel A8 3 2z 457}
A5 E Aol QM ABE) WASE Ro] v s,

st B vhsh o] AAlE B 2@ wFAY AAFH e JAT 43

< FHEAE & 2HE 7EEHL LAY F JEF AFHUTG. BUdAM=E 2 F

.

<59 webd, B 2Ee oye] Uehd dAdEEe] AdsHes Aol ohlgl, o
7 AN dBE 2 AFE ERSH At HFe) WS oA o]
o
QERDER R

<50> e ANFHS e APe 3GPP LTE 4 Alage) Fo®wa opat
Ageas B dold, Aol A5 ¥ AK/NCK U5E HAgsts Aol 2TEE

e Az He” 5 U
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[S3137349]

(373 1]

ACK/NACK A%, Z&7] ACK/NACK 2135 thE 499 #lo] 45 E dlolg 4l

}7] Aol Az D A7) tolE A5E HPHoz tFaste wAl;

subcarriers)2 FAHE 53 Y 4G WelA Az F B $AHoE sol

cAFow wigsts @A R

271 ACK/NACK 213 & 7] B9 AE F IXx A& (reference signal)Z}

2
ofy

He AE(Symbol)dll A= F HEC vixIst= £ Xgete, B¥F¥A

—t—

Z

—

s Uy

>
}o{,

(373 2]
A1 Fell QoA

$7) ACK/NACK A2 47] BhE8d 259 A% AH 2, 493

A 2 gl oA,
271 ACK/NACK 21371 BA 292 47 g5dd 259 d5%& 47 A

, &

01(.)‘{:
o
H
23
}Oll
)
ofy
ok
ot

B

o
fr

o} A% B 47 wolE A% F s} ol4
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(373 4]

47 BR A 990l WBY A E A7) 59 A2 AL v 47

B0 71 Bukgnte] Qldl Ao wal DFT(Discrete Furrier Transform)E 333}

271 CP7F #2d AE o9 A5 E Z42ZF SC-FDMA HE=ZA AFsts dAE

o gste, 4¥I2 AE AS TH.
(373 5]
A1F HA A 47 F o= 3 Fell ojA,

271 54 Ad d9 B E A3 E B AFLI T ALPUSCHS F

(373 6]

ACK/NACK A%, 7] ACK/NACK 215 ¢t o8& dojof Ao A3 F doly 4l

52 TP AU A5 S A4 el goiA,
47) dolel, 47 Aol A% L 47] ACK/NACK Azol 22 AQ =IL &
Yot ©A;

Zzt Ad 29" 7] Holy 2 A7) Ao e AEHeE vgFEss
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: 2008-07-15
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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: 2617
Dae Won LEE et al.
Serial No:  12/209,136 Examiner: Bost, Dwayne D.
Filed: September 11, 2008
For: METHOD FOR TRANSMITTING UPLINK SIGNALS

TRANSMITTAL OF PRIORITY DOCUMENT

= Commissioner for Patents
P. O. Box 1450
~ Alexandria, VA 22313-1450

Dear Sir:

Enclosed herewith is certified copy of Korean Patent Application No. 10-2008-0068634 filed on July 15,
2008, and from which priority is claimed under 35 U.S.C. Section 119 and Rule 55. ‘

Acknowledgment of the priority document(s) is respectfully requested to ensure that the subject
Information appears on the printed patent.

Respectfully submitted,
Lee, HONG, DEGERMAN, KANG & WAIMEY .

Harry S. Lee
Customer No. 035884 Registration No. 56,814

Date: October 12, 2009 By:
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Attorney Docket No.: 2101-3573
Customer No. 035884

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Art Unit: 2617

Dae Won Lee
Examiner. Bost, Dwayne D.

Serial No:  12/209,136

Filed: September 11, 2008 Conf. No.: 3897
For: METHOD FOR TRANSMITTING UPLINK
SIGNALS

PRELIMINARY AMENDMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:
Prior to initial examination on the merits, please amend the above-identified

application as follows below.
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IN THE CLAIMS:

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 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 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.
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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 (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 IFFT-transformed signals mapped on
subcarriers corresponding to the same symbol on the time-frequency resource map;
and

transmitting each symbol having IFFT-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 CRC; 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:

precoding matrix index (PMI) signals; or
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channel quality indicator (CQI) 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 IFFT-transformed signals mapped on
subcarriers corresponding to the same symbol on the time-frequency resource map;
and

transmitting each symbol having IFFT-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 (PMI) 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 (IFFT) 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 IFFT-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).
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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 biock having the attached transport biock 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 (PMI) 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 (IFFT) on
the DF T-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
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the processor transmitting each symbol having IFFT-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 & Waimey

Date: November 25, 2009 By: __ /Harry S. Lee/ \/
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 communication system, and in particular, 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 basis, thereby lengthening the transmission
period of the channel quality information. Because of its resistance to ISI (Inter-Symbol Interference) and its ability to
implement difficult high-speed systems, OFDM has atiracted 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
subcarriers to the users through radio channel scheduling based on channel quality information from the users. In
addition, the highest-order modulation scheme that satisfies a predetermined error rate for each subcarrier is deter-
mined.

[0004] Since 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 dynamic channel allocation and adaptive modulation significantly improve the performance of the OFDM system.
[0005] FIG 1is adiagram 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 receives 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 for the dynamic channel allocation, inclusive of a transmis-
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 B 110 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 that the Node B 110 acquires the channel quality values of all subcarriers from every UE.

[0008] Oncethe Node B has all the channel quality values from the UEs, the Node B 110 schedules data transmission
forthe UEs 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 signaling and transmits data on a
downlink traffic 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 reporting 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 the total 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
subcarrier groups and efficiently transmitting channel quality information in a manner that minimizes uplink overhead
in transmission of the channel quality information in a mobile communication system supporting dynamic channel
allocation and adaptive modulation.

SUMMARY OF THE INVENTION

[0010] An object of the present invention is to substantially 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 using a time-division channel transmission scheme to perform the dynamic channel
allocation and adaptive modulation.
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[0011] Another object of the present invention is to provide a method of reducing uplink cverhead 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 (Ng) 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 subcatrier according to Ng and k, and channel quality values of the subcarrier groups are determined and
transmitted according to Ng and k so that the 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 of the subcarrier groups, and transmits the channel quality values according to No and k so that the CQI quality
values are not overlapped with CQI 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:

FIG. 1 is a diagram illustrating a signaling procedure for dynamic channel allocation and adaptive modulation
between a Node B and a UE in a typical mobile communication system;

FIG. 2 illustrates the structure of an HS-DPCCH (High Speed-Dedicated Physical Control Channel) frame for de-
livering a CQI (Channel Quality Indicator) in an asynchronous CDMA communication system;

FIG. 3 is a diagram illustrating the timing of transmitting channel quality information in a UE;

FIG 4 is a block diagram of a transmitter in an OFDM system according to a preferred embodiment of the present
invention;

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

FIG. 6 is a block diagram of a UE device for time-division CQI transmission according to a preferred embodiment
of the present invention;

FIG. 7 is a block diagram of a Node B device for time-division CQIl reception according to a preferred embodiment
of the present invention;

FIG 8 is a detailed block diagram of a CQl generator according to a preferred embodiment of the present invention;
FIG. 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
group;

FIG. 10 is a diagram illustrating the timing of time-division CQI transmission according to a preferred embodiment
of the present invention;

FIGs. 11A and 11B illustrate exemplary CQI transmissions according to a preferred embodiment of the present
invention;

FIG. 12 is a flowchart illustrating a CQI transmission operation in the UE according to a preferred embodiment of
the present invention;

FIG 13 is a flowchart illustrating a CQI reception operation in the Node B according to a preferred embodiment of
the present invention; and

FIG. 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 serves 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 CQl for the purpose of dynamic channel allocation
and adaptive modulation in an OFDM system. Specifically, the present invention is intended to efficiently transmit CQls
in an OFDM communication supporting dynamic channel allocation and adaptive modulation and to determine param-
eters to transmit CQls 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 of the 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 over the entire frequency band.
Therefore, only the CQI of the channel covering the full frequency range exists. To transmit the CQIl 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 CQl, 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 CQl 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 (Acknowledgement/Non-Acknowledgement) and a
5120-chip CQl.

[0024] FIG. 3 is a diagram illustrating the timing of transmitting the CQl 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] Referringto FIG. 8, the HS-DPCCH frame 210, which carries the CQI, starts an m multiple of 256 chips (mx256
chips) after the start of the associated uplink DPCH 206 frame. The value m is defined as set forth in Equation (1) to be:

m = (Tyx gy 1256)+101 1)

where T, g I8 the transmission timing offset between the uplink DPCH 206 and the HS-PDSCH 208, expressed in
units of chip. The transmission timing offset 1ygp 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 i time slots away
from the start of the uplink DPCH frame 206 (slot #0 in FIG 3). The value i satisfies Equation (2):

(5XCFN + ((n X 256 + i x 2560)/7680))mod k = 0 and i mod 3 = 0 @)

where CFN (Connection Frame Number) is the CFN of the uplink DPCH 206 and n s a timing offset equal to m defined
as Equation (1). The CQl is transmitted repeatedly as many times 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 CQl, it indicates that data transmission by a transport block (TB) size and
modulation scheme correspending to the CQl or less does not exceed a predetermined threshold for the PER (Packet
Error Rate) of single channel transmission. The CQl 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 CQls and UE types.

[0028] The mapping table lists TB sizes, numbers of codes used, and modulations that satisfy CQls and PERs
considering SNRs (Signal to Noise Ratio) of the HS-DPSCH according to simulated single transmission PER petform-
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):

Prs.ppscr = Popion + 1+ AldB] (3)

where T is a parameter determining the power offset between the CPICH and the HS-DPSCH, received by signaling
froma higherlayer, and A is a parameter representing an available channel power decrement. If a TB size corresponding
to the calculated HS-PDSCH power is larger than 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 larger than K.

[0031] Referring to FIG 4, K feedback CQls from K UEs are stored as the channel quality information of channels
between the KUEs and the Node B in user channel information memory 314 and then provided to a subcarrier allocator
316 and a bit allocator 318. The subcarrier allocator 316 allocates the whole subcarrier groups to the K UEs according
to the CQls. The subcarrier group allocation will be described later.

[0032] The bit allocator 318 allocates bits referring to the CQls 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 UE and the bit positions for modulation symbol mappings. The subcarrier group allocation information
fromthe subcarrier allocator 316 and bit allocation information from the bit allocator 318 are provided to a control signal
generator 302 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 of subcarriers to a corresponding 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 or as a postfix by inserting a copy of the first 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). A serial 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 FFT 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 for the k-th UE over a predetermined subcarrier group according to the
subcarrier group allocation information, the subcarrier Selector and Adaptive Demodulator 412 selects the subcarrier
group allocated to the k-th UE based on the subcarrier group and bit allocation information from the control signal
processor 410, demodulates the input signal by the demodulation method of the 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 CQls, buffer
them, and transmit them simultaneously, it creates substantial uplink overhead. In accordance with a preferred em-
bodiment of the present invention, the CQls of a plurality of subcarrier groups are transmitted over time, 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] T 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, Ng,,ing is the spacing between subframes
that deliver the CQIs of the subcarrier groups, and k is a CQI feedback cycle.

[0046] FIG. 6 is a block diagram of a UE device for time-division CQI transmission according to a preferred embod-
iment of the present invention. The UE device is configured to receive a CPICH signal, generate CQls using the CPICH
signal, and transmit the CQls on the HS-DPCCH.

[0047] Referring to FIG 6, a CQIl generator 502 generates CQls using an OFDM-CPICH signal received from Node
B. To that end, the CQI generator 502 utilizes the parameters of T, A, and a PER threshold and a CQI table obtained
by simulation. The CQI generator 502 calculates the CQls of the total subcarrier groups at one time and sequentially
stores them in a buffer 504. The number of the calculated CQls is equal to that of the subcarrier groups, Ng.

[0048] A CQI transmission time decider 506 turns on a switch 508 when it is time to transmit the CQls according to
transmission parameters that determine the CQl transmission time, Ng, N and k, that is, atransmission schedule
to transmit the buffered CQls.

[0049] The CQl transmission time decider 506 determines the transmission time points so that the buffered CQls of
the total subcarrier groups are transmitted within one feedback cycle, k(ms). One CQl transmission time point is spaced
from another by Nepacing: Thus, the CQI transmission time decider 506 receives the transmission parameters of the
time interval between subcartier group-specific CQls, N the number of the subcarrier groups Ng, and the feed-
back cycle k.

[0050] The value k is a time period for which all the CQls are completely transmitted for a new dynamic channel
allocation. Therefore, it may be assumedthat the entire channel information is transmitted for every period of k. Ngpacing
is the time interval between transmission time points at which the CQls of subcarrier groups are transmitted within k.
How the CQls are transmitted 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 achannel encoder 510. As described before with reference to 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 10-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 accerding to a preferred embodiment of the
present invention. The Node B device is configured to receive CQls 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
CAQll signal and an HARQ ACK/NACK signal. A CQlI reception time decider 604 determines the reception time of the
CQl signal received from the DEMUX 602 based on the CQl transmission parameters, Ng, Ngpacing and k. A switch
606 turns on at the reception time determined by the reception time decider 604. A channel decoder 608 decodes the
CQl signal and extracts a CQl value. The CQI value is stored in the user channel information memory 314 as user
channel information.

[0055] A channel decoder 610 repetition-decodes the HARQ ACK/NACK signal in cerrespondence with the channel
encoder 514 and extracts an ACK/NACK for HARQ. The ACK/NACK is used to determine whether to retransmit packet
data transmitted on the HS-PDSCH 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 power values into one group power value, 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 jth group

spacing’
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including N parallel subcarriers by geometric-average-modeling the channel power o the j-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 Py, Py, ..., Py. With respect to the N power values, one group representative power
value is obtained by Equation (4):

Hus-poscr; = Pepionj+ I + AldB

Pepicnj= 1]y (1+P)-1] )

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

[0060] An HS-PDSCH group power calculator 704 calculates HS-PDSCH power values Pyg.ppsonj (=1, -, No)
using the CPICH group representative values Pepigp,r and A by Equation (5):

Pus.poscrj= PepicntT+A (6)

where I' 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 CQls of the subcarrier groups, CQl; based on
Phs-poscHj- The CQls can translate into SNRs, TB sizes, and data rates. That is, the CQI decider 706 selects the
highest available CQI according to an input Pyg ppgcrj 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 the timing of time-division CQI transmission according to a preferred embod-
iment of the present invention.

[0063] Referring to FIG 10, the CQl feedback cycle 806 of the total subcarrier groups is kms . Since one subframe
is 2ms in duration, k2 subframes exist within one feedback cycle. For example, the k2 subframes be numbered 0,
1, .., ki2-1 and a set of the numbers of sub frames delivering Ng CQls 802 be denoted by Sygpacing: The number of
elements in Sngpacing S €qual to Ng because the CQls of the total subcarrier groups are to be transmitted. The timing
of the first subframe is illustrated in FIG 2.

[0064] CQls are transmitted at the same intervals Ngjaqing, @nd thus, Sygpacing IS given by Equation (6):

§={0,1XN Ng-1) XN,

spacing’***! ( spac[ng} (6)

[0065] Minimum spacing is 1 (Ngpacing_min=1[subframe]) in transmitting No CQls within kms. In this case, all channal
information is successively transmitted in the first Ng subframes. As indicated by reference numeral 804, a maximum
spacing is mod (K2Ng) (Ngpacing Max= K/2Ng [subframe]). With maximum spacing, the channel information is distrib-
uted as much as possible, thereby minimizing uplink overhead.

[0066] FIGs. 11A and 11B illustrate exemplary CQl transmissions according to a preferred embodiment of the present
invention. Reference numeral 902 denotes the CQls of No subcarrier groups CQl,, ..., CQlyg, reference numeral 904
denotes available Ngqcing Values, and reference numeral 906 denotes the feedback cycle of the total CQl values.
[0067] In FIG 11A, for k=40ms and Ng=6, available Ngpaeing Values are 1, 2, 3. As a result, the timing sets 908, 910
and 912 are §;={0, 1, 2, 3, 4, 5}, S,={0, 2, 4, 6, 8, 10}, and S3={0, 3, 6, 9, 12, 15}, respectively. In three sets, the first
transmission time is equal, butthe last transmission time is different, so CQl transmission is completed at different times.
[0068] FIG. 12is a flowchart illustrating a CQl transmission operation in the UE according to a preferred embodiment
of the present invention. Referring to FIG. 12, a subcarrier group index identifying a subcarrier group, nis setto 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
HS-PDSCH group power calculator 704 calculates the power values of the HS-PDSCH based on the equivalent group
power values.

[0069] Upon input of the CQI table 708 in step 1010, the CQI decider 706 obtains optimum CQls 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 CQls are stored in the buffer 504.

[0070] Instep 1014, the CQl transmission time decider 506 determines whether to transmit a CQl according to given
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parameters, Ng, Ngpacing @nd katthe current time. [fitis time to transmit, the procedure goes to step 1016 and transmits
the CQI. Otherwise, the process returns to step 1002.

[0071] When the CQlI of a subcarrier group, CQl, is transmitted in step 1016, it is determined whether the subcarrier
group is the last one by comparing n with Ng in step 1018. If the CQI of the last subcarrier group has been transmitted,
the procedure is terminated. If a CQlto be transmitted still remains, nis incremented by 1 in step 1020 and the procedure
returns to step 1014. Steps 1014 to 1020 are repeated until the all CQls 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 demultiplexes the HS-DPCCH signalinto a CQl signal and an HARQ ACK/NACK signal. The CQl reception
time decider 604 determines whether it is time to receive a CQI according to given parameters, Ng, Ngpacing @nd Kin
step 1106. If it is, the procedure proceeds to step 1108 and otherwise, 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 CQl. The
channel decoder 608 extracts the CQI by the appropriate decoding process in step 1110 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 Ng,a¢ing- These parameters depend on channel condition, specifically a coherence bandwidth
f.and a coherence time £, The following operation is performed in a Node B or in an RNC (Radio Network Controller).
[0076] Referring to FIG 14, No is calculated in step 1202. According to the above-described CQI transmission
scheme, a CQl representative of the subcarriers of one subcarrier group 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 B, therefore, the frequency band that one subcarrier group
occupies, BfNg should be less than f,. Therefore, Ng is a positive integer satisfying Equation (7):

BI’
Ng>7 @)
=

[0077] Instep 1204, kis selected. Since an HS-DPCCH transmission unit, subframe is 2ms in duration, kis a multiple
of 2, and a minimum value of k for transmitting the CQls 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, k should be less than
te. 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% Ng<kst, (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 Ngyacing is @ positive

k/2
1s N—'Fﬂﬂ"l sm N—G)’

thereby deciding an appropriate Ny, j,g Value in step 1210.

[0080] In step 1212, the determined parameters, k, Ng, and Ngaqing are transmitted to the UE by RRC (Radio Re-
source Control) signaling.

[0081] In accordance with the present invention as described above, each of UEs determines the CQls 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 CQls 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 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.

Claims

1. A method of reporting channel quality information from a plurality of user equipments (UEs) 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 (Ng) 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 Ng and k so 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 10 Ngpacing-

Spacing) between the channel quality values of the subcarrier groups

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

4. The method of claim 1, wherein kis an integer between 2Ng and coherence time (t.) and a multiple of the minimum
data unit.

5. The method of claim 1, wherein Ng is an integer larger than the value of dividing a total frequency bandwidth (B,)
by a coherence bandwidth (f,).

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

measuring power values of an OFDM-CPICH (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 power values, 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) or transport block sizes.
8. The method of claim 1, further comprising:

receiving the channel quality values; and

dynamically allocating the subcarriers to the UEs and determining modulation schemes for the 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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aNode B for determining the number of subcarrier groups (Ng) and a feedback 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 &, 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 for the 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 Ng and kso thatthe CQI quality values 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 (Nspac]ng)
between the channel quality values of the subcarrier groups without overlap between the UEs, and the UEs transmit
the channel quality values according to Nspacing.

The OFDM communication system of claim 10, wherein Ngp,ing is @ positive integer between 1 and mod(k/(axNg))
where ais a minimum data unit for transmitting a channel quality value.

The OFDM communication system of claim 11, wherein k is an integer between 2Ng and a coherence time (t)
and a multiple of the minimum data unit.

The OFDM communication system of claim 9, wherein Ng is an integer larger than the value of dividing a total
frequency bandwidth (B,) by a coherence bandwidth (f;).

The 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 (SNRs)
or transport block sizes.

10
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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 researchis being conductedin 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 a special type of a Multiple 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] FIG. 1 is a block diagram illustrating a structure of a transmitter of a typical OFDM system.

[0005] Referringto FIG. 1, the OFDM transmitter includes a channel encoder 101, a modulator 102, a serial-to-parallel
converter 103, an Inverse Fast Fourier Transform (IFFT) block or a Digital Fourier Transform (DFT) block 104, a parallel-
to-serial converter 105, and a Cyclic Prefix (CP) inserter 106.

[0006] The channel encoder 101 receives and channel-encodes an input information bit sequence. In general, a
convolutional encoder, a turbo 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, 16-ary Quadrature Amplitude Modulation (16QAM)
scheme, 64QAM, 256QAM, 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 IFFT 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 (UE) 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) block 204, 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 256QAM 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 serial-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 FFT 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-

Huawei v. OPTIS Exhibit No. 1002 - 198/401



20

25

30

35

40

50

55

EP 1 806 867 A2

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 IFFT 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 IFFT block 304.

[0016] The sub-carrier mapper 303 maps the information symbols of the frequency domain data converted by the FFT
block 302 to corresponding input points or input taps of the IFFT 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 of the IFFT 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 of the IFFT block 304 having
a predetermined 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-FDMA technology 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 of sub-carriers used for the 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 a frequency diversity gain as transmission symbols have various
channel gains by using a large number of sub-carriers disttibuted 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 IFFT block such that they can always satisfy the LFDMA or DFDMA after
passing through a single FFT block (or DFT block).

[0024] Inan 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 of the 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 only when 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 CQl 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 order to 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 CQl 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] Inorderto accomplish this object, there is provided a method for transmitting multiple types of uplink information
ina Single Carrier Frequency Division Multiple Access (SC-FDMA) wireless communication system, the methodincluding,
when there is uplink data to be transmitted, determining if there is uplink signaling information to be transmitted; when
thereis 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 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 for the 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 multiplexer to a frequency 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
demultiplexer for time-demultiplexing the radio signal into uplink data related signal, a first pilot, uplink signaling related
signal, and a second pilot; a first channel estimator/compensator for channel-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/compensator for channel-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:

FIG. 1 is a block diagram illustrating a structure of a transmitter of a typical 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;

FIG. 3 is a block diagram illustrating in more detail the structure for resource mapping shown in FIG. 2;

FIG. 4is a diagram for comparing the positions of sub-carriers used for the DFDMA and the LFDMA in the frequency
domain;

FIG. 5 illustrates structures of an uplink transmission frame and its sub-frame of an LTE system;

FIG. 6 illustrates frequency-time resources of an uplink transmission unit in an LTE system;

FIG. 7 is a signal flow diagram illustrating a process of signal transmissicn/reception between a node B and a UE;
FIG. 8 illustrates use of frequency-time resources according to the present invention;

FIG. 9 illustrate allocation of an additional pilot for uplink signaling information according to the present invention;
FIG. 10 is a block diagram illustrating a structure of a transmitter according to the present invention;

FIG. 11 is a block diagram illustrating a structure of a receiver according to the present invention;

FIG. 12 is a flow diagram of an operation of a transmitter according to the present invention;

FIG. 13 is a flow diagram of an operation of a receiver according to the present invention;

FIG 14 illustrates a structure of a sub-frame including a pilot additionally used for the CQl according to the present
invention;
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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 receiver for 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, inthe 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 satisfy the 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
uplink transmission of uplink data, control information, ACK/NACK, CQl, etc. in an SC-FDMA wireless communication
system. As used herein, the other information except forthe uplink data and controlinformation thereof, that is, information
including ACK/NACK and CQl, is referred to as "uplink signaling information.”

[0036] First, a Long Term Evolution (LTE) system, which is being standardized by the 3 Generation Partnership
Project (3GPP), is discussed in order to more clearly describe the present invention. The LTE system employs the SC-
FDMA for uplink transmission. 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 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 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 SBs 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 LBs 607 and 608 carry other information
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, CQl 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
together with the uplink data is also transmitted according to the resources allocated by the node B. In contrast, since
the ACK/NACK is generated based on downlink data, the ACK/NACK s transmitted 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 petiodically transmitted, the CQl is
transmitted using a resource determined in advance through setup by higher level signaling.

[0041] A process for transmitting 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 of the downlink data 704 from the node B 701,
ete. to the node B 701. Although not shown, the UE 705 may further transmit 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 if the decoding of the
downlink data 709 was successful. Specifically, in step 715, the UE 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-cartier(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 by the node B 701, the UE 705 recognizes,
by using the uplink grant 702, the uplink radic resource to be used for the 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 receivingthe NACK 713, the node B 701 retransmits downlink data 717 substantially equal to the downlink
data 709 according to the HARQ operation in step 719. In step 719, control information of the retransmitted downlink
data 717 is transmitted. In step 721, the UE 705 transmits ACK 720 in response to the retransmitted downlink data 717.
Then, the HARQ operation for the 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 difficulty 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 uplink transmits 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 or the downlink control information 730 and the radio resource for the 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 738, 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 order to 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 or the 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 for the uplink data and it is impossible to
perform the channel estimation for the 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 for the ACK/NACK having been time-multiplexed
with the uplink data within the same sub-frame is used in addition to the first pilot for the 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
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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 carty 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 and the 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 1003 for the uplink data 1002 and/or the control information 1001 is input to the time multiplexer 1010.
[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 areceiverblock 1101 has received a signal of one sub-frame transmitted by the UE, the received signal
is time demultiplexed by a time demultiplexer 1102 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 demultiplexer 1102 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/compensator 1105 performs channel estimation for the data resource by means of the
first pilot 1104, 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 1115, 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 whether to transmit data in step 1202. Specifically, the UE determines
if the 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 for the 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 for the 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
interval different from the first time interval, and transmits in step 1208 the second pilot for the ACK/NACK after mapping
the second pilot to a time resource (909 in FIG. 9) adjacent to the second time interval. If the determination in step 1206
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concludes that there is no ACK/NACK to be transmitted, no information is transmitted in the second time interval at all.
[0068] When the determination in step 1202 concludes that there is no data to be transmitted, the UE determines in
step 1204 if there is ACK/NACK to be transmitted. When there is ACK/NACK to 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 of the control information for the uplink data is omitted because it is the same as that of the 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 that there 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 if the 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 of the ACK/NACK resource (that is, the second time 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/NACK to receive. When there is ACK/NACK to 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 for the CQI may be used when
the node B additionally determines the uplink channel status and performs uplink scheduling. 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 CQl.

[0075] FIG. 14 illustrates a structure of a sub-frame including the second pilot additionally used for the CQl according
to an embodiment of the 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 correspeonds 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 CQlis transmitted through a separate rescurce (CQIl resource) 1408 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 CQl is
transmitted to a time resource 1409 just adjacent to the CQI resource 1408, thereby reflecting the channel status of the
CQl. Due to the use of the CQl 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
(s). 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 of the present invention.

[0080] Referring to FIG. 15, when the UE has uplink data to transmit, the uplink data 1502 and the 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 1503 for the uplink data 1502 and/or the control information 1501 is input to the time multiplexer 1510.
[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 CQl 1504
and the second pilot 1505 are mapped to the same sub-carrier (or sub-carrier group). At this time, the CQIl 1504 and
the second pilot 1505 are mapped to a sub-cartier (or sub-cartier 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 inform 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) ...... )]

[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, symbol_num
denotes a symbol number within the sub-frame, and Seed denotes a predetermined reference value. Further, 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 IFFT
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 areceiver 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 demultiplexer 1602 performs an operation inverse to the operation of the resource
mapper 1511 of the transmitter. The outputs of the time demultiplexer 1602 include data-related signal 1603, a first pilot
1604 for uplink data, CQl-related signal 1606, and a second pilot 1607 for the CQI.

[0087] The time demultiplexer 1602 performs frequency hopping for the CQIl 1606 and the second pilot 1607, and the
hopping controller 1617 controls the time demultiplexer 1602. That is, the time demultiplexer 1602 detects a sub-carrier
group determined at each transmission time point by the hopping controller 1617, and detects the CQl-related signal
1606 and the second pilot 1607 from the detected sub-carrier group.

[0088] The channel estimator/compensator 1605 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 for the CQl resource and then performs
channel compensation of the CQl-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 CQl 1616.

[0090] FIG. 17 is a flow diagram illustrating the operation of a transmitter according to an embodiment of the present
invention. In the following description, description of the contral information for the uplink data is omitted because it is
the same as that of the uplink data.

[0091] Referringto FIG. 17, the UE determines whether to transmit data in step 1702. Specifically, the UE determines
if the UE has data to be transmitted and if there is a data resource allocated to the UE through 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 a first pilot for the data after mapping the first pilot to a time resource (1405
and 1406 in FIG. 14) adjacent to the first time interval.
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[0092] After transmitting the first pilot, the UE determines in step 1706 if it will transmit CQI for downlink data, based
on a predetermined CQl period. If the determination in step 1706 concludes that there is CQl 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 CQl after
mapping the second pilot to a time resource (1409 in FIG 14) adjacent to the second time interval. If the determination
instep 1706 concludes that there is no CQl 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 be transmitted. When there is CQl to be transmitted, the UE transmits the CQl
in the second time interval and in step 1710 transmits the second pilot for the 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
CQlI 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 (1405 and 1408 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 CQl, 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 CQl and the second pilot through frequency hopping of the CQl 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 of the CQl based
on the channel quality of the CQI resource, can determine the uplink channel quality from the reception reliability of the
CQl, and can use the uplink channel quality in uplink scheduling.

[0098] Then, in step 1807, the node B extracts CQl-related signal from the second time interval of the received signal,
and channel-compensates the extracted CQl-related signal by using the CQl-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 CQl to receive, the node B in step 1813 determines
the position of the frequency resource for reading the CQI and the second pilot through frequency hopping of the CQI
andthe second pilot, and extracts the second pilot from a predetermined time resource block of the 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 CQl-related signal from the second
time interval of the received signal, and channel-compensates the extracted CQl-related signal by using the CQl-related
signal obtained from the second pilet, thereby obtaining the CQl.

[0100] The present invention presents schemes for multiplexing and resource mapping of uplink data and uplink
signaling information, in order to satisfy the single sub-carrier characteristic in transmission of the uplink data and uplink
signaling information in a Single Carrier Frequency Division Multiple 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 carrier transmission requirement and prevent PAPR increase, which may occur when 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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1. A method for transmitting multiple types of uplink information in a Single Carrier Frequency Division Multiple Access
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(SC-FDMA) wireless communication system, the method comprising the steps of:

when there is uplink data to be transmitted, determining if there 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 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.

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

The method as claimed in claim 1, further comprising performing frequency hopping in order to determine a position
of a sub-carrier set within the frequency resource, wherein the sub-carrier set is used to carry both the uplink signaling
information and the second pilot.

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.

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

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 for
the 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 multiplexer to a
frequency resource.

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

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 set within the frequency resource, wherein the sub-carrier set is used
to carry both the uplink signaling information and the second pilot.

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.

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,
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.

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

information.

1

Huawei v. OPTIS Exhibit No. 1002 - 207/401



20

25

30

35

40

50

55

11.

12.

13.

14.

15.

16.

EP 1 806 867 A2

The method as claimed in claim 9, further comprising performing frequency hopping in order to 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;

afirst channel decoder for decoding the channel-compensated uplink data-related signal and outputting uplink
data;

a second channel estimator/compensator for channel-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.

The apparatus as claimedin claim 13, wherein the second pilot is received temporally adjacent to 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 order to 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.
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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] AnOrthogonal Frequency Division Multiplexing
(OFDM) scheme or a Single Carrier-Frequency Division
Multiple Access (SC-FDMA) scheme similartothe OFDM
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] FIG. 1 shows a transmitter of a typical OFDM
system The OFDM transmitter includes a channel en-
coder 101, amodulator 102, 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 (P/S) 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, or a Low Density
Parity Check (LDPC) encoder are 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, a 8PSK scheme, a 16-ary Quadrature
Amplitude Modulation (16QAM) scheme, a 84QAM
scheme, a 266QAM 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 S/P 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 output fromthe S/P converter 103 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-
essedinthefrequency 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 PAPR in-
creases, the cell coverage decreases, so signal power
required by a terminal increases. Therefore, it is neces-
sary to first reduce the PAPR, and it is thus possible to
use an SC-FDMA scheme, which is a scheme modified
fromthe typical OFDM scheme, for the OFDM-based up-
linktransmission. Thatis to say, itis possible to effectively
reduce the PAPR 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 a transmitter in a system employ-
ing an SC-FDMA scheme, which is a typical uplink trans-
mission scheme. The SC-FDMA transmitter includes a
channel encoder 201, a modulator 202, a serial-to-par-
allel (S/P) converter 203, a Fast Fourier Transform (FFT)
block 204, a sub-carrier mapper 205, an IFFT block 206,
a parallel-to-serial (P/S) converter 207, 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 8PSK scheme, a 16QAM scheme, a 64QAM
scheme, a 256QAM scheme, etc. A rate matching block
may be omitted between the channel encoder 201 and
the modulator 202.

[0011] The S/P 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 S/P 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 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 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] Duringthe mapping procedure, whenthe 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 iscalled a Localized Frequency Division Multiple
Access (LFDMA) scheme.

[0015] Further, when the output symbols of the FFT
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-FDMA technology 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.

[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 over the 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 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 oc-
curs. In contrast, according to the DFDMA scheme, it is
possible to obtain a frequency diversity gain as transmis-
sion symbols have various channel gainsby using a large
number of sub-carriers distributed over a wide frequency
band.

[0019] In order to maintain a characteristic of a single
carrier as described above, simultaneously transmitted
information symbols should be mappedto 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 SC-FDMA based on a Universal Mobile Telecommu-
nications System (UMTS), uplink data, control informa-
tion 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), an ACKnowledgement/Negative
ACKnowledgment (ACK/NACK) for a HARQ operation
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for downlink data, a Channel Quality Indication (CQl) in-
dicatingthe channel status reportedto be usedfor sched-
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 of them may be trans-
mitted. Further, the CQlI, 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-FDMA system. Under
the restriction of use of a single FFT block, which is a
characteristic of a single sub-carrier, it is necessary to
effectively control transmission of information in order to
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 CQl is transmitted, and when
both uplink data and uplink signaling information (ACK/
NACK or CQl) 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 CQlI, 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 information, such as ACK/NACK or CQl, 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 be transmitted when uplink
data exists to be transmitted; multiplexing the 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 SC-
FDMA wireless communication system, the apparatus
including 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-
formation is to be transmitted, and multiplexing uplink
data, control information for the uplink data, and the up-
link signalinginformation when both the uplink data exists
to be transmitted and the uplink signaling information ex-
ists to be transmitted; a data resource mapper for trans-
mitting information multiplexed by the multiplexer
through afirst frequency resource allocated forthe 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 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 afirst frequency resource allocated forthe 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 received through the first fre-
quency resource into the uplink data and control infor-
mation forthe uplink data, when the information received
through the first frequency resource does not include up-
link signaling information; demuitiplexing the information
received through the first frequency resource into the up-
link data, control information for the 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 uplink signaling information, when the
information has been received through a first frequency
resource allocated for uplink data; a demultiplexer for
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demultiplexing the information received through the first
frequency resource into the 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 first frequency 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-
ond frequency resource allocated for the uplink signaling
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. 1 is a block diagram illustrating a structure of a
transmitter of a typical 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;

FIG. 3 is a block diagram illustrating in more detail
the structure for resource mapping shown in FIG. 2;
FIG. 4 are views for comparison between the posi-
tions of sub-carriers used for the DFDMA and the
LFDMA in the frequency domain;

FIG. 5illustrates structures of an uplink transmission
frame and its sub-frame of an LTE system according
to the present invention;

FIG. 6 illustrates the sub-frame 502 of FIG. 5 on the
time domain and the frequency domain according to
the present invention;

FIG. 7 illustrates the resources allocated to uplink
data and ACK/NACK according to the presentinven-
tion;

FIG. 8 illustrates use of frequency-time resources
according to the first embodiment of the present in-
vention;

FIG. 9 is a flow diagram of an operation of a trans-
mitter according to the first embodiment of the
present invention;

FIG. 10 is a block diagram illustrating the structure
of the transmitter according to the first embodiment
of the present invention;

FIG. 11 is aflow diagram of an operation of a receiver
according to the first embodiment of the present in-
vention;

FIG. 12 is a block diagram illustrating the structure
of the receiver according to the first embodiment of
the present invention;

FIG. 13 is a flow diagram of an operation of a trans-
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mitter according to the second embodiment of the
present invention;

FIG. 14 is a block diagram illustrating the structure
of the transmitter according to the second embodi-
ment of the present invention;

FIG. 15is a flow diagram of an operation of a receiver
according to the second embodiment of the present
invention;

FIG. 16 is a block diagram illustrating the structure
of the receiver according to the second embodiment
of the present invention;

FIG. 17 illustrates a sub-frame according to the third
embodiment of the present invention in which the
ACK/NACK andthe CQl are multiplexed at the same
time;

FIG. 18 illustrates use of frequency-time resources
according to the third embodiment of the present in-
vention;

FIG. 19 illustrates a structure of CQl information ac-
cording to the third embodiment of the present in-
vention;

FIG. 20 is a flow diagram of an operation of a trans-
mitter according to the third embodiment of the
present invention; and

FIG. 21 isa flow diagram of an operation of a receiver
according to the third embodiment of the present in-
vention.

DETAILED DESCRIPTION OF THE 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 of the
uplink information, which can satisfy a single carrier (SC)
characteristic in a wireless communication system using
a Single Carrier Frequency Division Multiple Access (SC-
FDMA) scheme. The following description discusses
multiplexing for uplink transmission of uplink data, control
information, Acknowledgement/Negative ACKnowl-
edgement (ACK/NACK), Channel Quality Indication
(CQl), etc. inan 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 CQl, is referred to as
"uplink signaling information."

[0033] A Long Term Evolution (LTE) system, which is
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being standardized by the 3'd Generation Partnership
Project (3GPP), is discussed in order to describe the
presentinvention. 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 510, two Short
Blocks (SBs) 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
for coherent modulation, and SBs 504 and 509 are used
to carry 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 SBs 605 and 607 carry
pilots, and the LBs 607 and 608 carry other information
except for the pilots.

[0036] Asdescribed above, uplink data transmitted 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 of downlink data,
CQl 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 together with the uplink data 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 whether 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 CQl is periodically transmitted, the CQl 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 or DFDMA. For example, when uplink data and ACK/
NACK are transmitted simultaneously, that is, during one
Transmission Time Interval (TTI), 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 of the uplink data. Fur-
ther, the discussion below may also be applied to other
uplink signaling information, such as the CQl 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 of the 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 uplink 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 ACK/NACK 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-cartiers 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 desctibed 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 uplink data
and the base station misunderstands that the terminal
has transmitted 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 acommunication errormay occur when 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 for the base
station to exactly understand the type and quantity of
information transmitted by the terminal. For example, 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
repott the type of uplink information to the base station.

First Embodiment

[0045] Accordingtothe firstembodiment of the present
invention, the terminal may inform the base station
whether the uplink signaling information (specifically, the
ACK/NACK) will be transmitted. Hereinafter, use of fre-
quency-time resources according to the firstembodiment
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 for transmission of data. In the frequency band 808,
reference numeral 802 denotes a first 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 setallocated 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. For example, 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 a transmitter (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
pilotsignal for the data and multiplexes the data, the ACK/
NACK, and control information for the 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] Incontrast, 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 apilot signal for the data and multiplexes the data and
control information for the data in step 906. Then, in step
909, the terminal maps the multiplexed information to the
data resource allocated by the base station as described
above and then transmits the mapped information. At this
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 of the 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-
coder 1006, and is then input to ademultiplexer (DEMUX)
1016. The output path from the DEMUX 1016 depends
on a signal 104 indicating whether uplink data 1002 ex-
ists. Specifically, the DEMUX 1016 is connected to output
to path 1009 when uplink data 1002 exists. Otherwise,
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 indicating the transport
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) allocated forthe uplink data 1002 isinput through
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 information 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 FFT (or DFT) block, a sub-
carrier mapper, and an IFFT block as described above
with reference to FIG 2. That is, when both the uplink
data 1002 and the ACK/NACK 1001 exist, the uplink data
1002 and the ACK/NACK 1001 are multiplexed before
the FFT operation. In contrast, when no uplink data ex-
ists, the encoded ACK/NACK output through 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 11, 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 datafromthe terminal based on whetherthe base
station has allocated a data resource for uplink to the
terminal. When the determination in step 1102 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 that the
data resource does notinclude 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 detemmines that the data resource includes ACK/
NACK, and acquires the uplink data, control information,
and ACK/NACK through 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, according to 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] Whenthe determinationin step 1102 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 for the downlink data. When ACK/
NACK exists to be received, the base station receives
information through the resource (ACK/NACK resource)
allocatedfor ACK/NACK in step 1106, and acquires ACK/
NACK by decoding the received information in step 1109.
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 DEMUX 1202 operates by using a control
signal of ascheduler 1215. That is, when a data resource
hasbeen allocated to the terminal by the scheduler 1215,
the DEMUX 1202 outputs only the data resource infor-
mation 1204 in the extracted signal. In contrast, when
receiving the ACK/NACK without data, the DEMUX 1202
outputs only the ACK/NACK resource information 1212
inthe extracted signal. A channel decoder 1213 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 1216 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 12283. The outputs 1221, 1222, and 1223 of the
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DEMUX 1205 are decoded by the channel decoders
1208, 1207, and 1208 and are then output as uplink data
1210, control information 1209, and ACK/NACK 1211.
[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 of the DEMUX
1205 are decoded by the channel decoders 1206 and
1207 and are then output as uplink data 1210 and control
information 1209. At this time, the channel decoder 1208
for the ACK/NACK 1211 does not operate.

Second Embodiment

[0062] According to the second embodiment of the
present invention, an ACK/NACK field 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 controlinformation are multiplexed be-
fore resource mapping. The ACK/NACK field is set to
have a value indicating ACK or NACK according to suc-
cess or failure in reception of downlink data when ACK/
NACK exists. Otherwise, the ACK/NACK field is set to
have a value indicating or the 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 for transmission 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 whether the
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/NACK field 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, the terminal sets NACK inthe 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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the terminal determines whether ACK/NACK exists to be
transmitted in step 1304. When ACK/NACK exists to be
transmitted, the terminal transmits 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/
NACK 1402 when the ACK/NACK 1402 exists in output
path 1417, and selects the NACK 1404 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 achannel 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 1407, and the multiplexed
information is then transmitted using the data resource
by a data resource mapper 1412.

[0069] Inthetransmitteras 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-
perior decoding performance than the control information
that does not include the ACK/NACK. This is because
an error requirement of the control information is usually
lowerthan an error requirement of the ACK/NACK. Inthe
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] Whenthe channelencoding 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 their positions. Therefore, by locating
the ACK/NACK field 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 of the ACK/
NACK and the error requirement of the control informa-
tion. For example, section 4.7.1.2 of 3GPP 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, itis possible to lowerthe error probability
of the ACK/NACK and to properly maintain the error prob-
ability of the control information by setting the ACK/NACK
field as the MSB 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 temminal is based
onwhetherthebase station has allocated a data resource
for uplink to the terminal. 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, whenthe determinationinstep 1502
concludes that no data is to 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 a control
signal of a base station scheduler 1603. That is, when a
data resource has been allocated to the terminal by the
scheduler 1603, the DEMUX 1602 outputs only the data
resource information 1604 in the extracted signal. In con-
trast, when receiving the ACK/NACK without data, the
DEMUX 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 of the present
invention will be described for a case where the ACK/
NACK and the CQI, which are uplink signaling informa-
tion of uplink data to 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] FIG 17 shows asub-frame accordingto the third
embodiment of the present invention in which the ACK/
NACK and the CQIl 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#2 1700 and 1702 in the sub-frame shown in FIG 17.
[0077] For example, SB#1 1700 carries ACK/NACK
and CQl, and SB#2 1702 carries a pilot used in order to
demodulate the ACK/NACK and CQl. 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 CQl in the frequency domain, which
are carried by SB#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 number of ACK/NACK channels (ACKCHSs)
1804 and K number of CQl 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-cartiers as shown in (b) of FIG 4 in the
physical frequency domain. In order to transmit the ACK/
NACK and/or the CQI, a corresponding terminal muiti-
plexes the ACK/NACK and/or the CQI by using an ACK/
NACK channel and/or a CQl channel allocated within a
corresponding sub-frame (that is, at the same time).
[0079] Therefore, when a terminal simultaneously
transmits the ACK/NACK and the CQl, the CQl informa-
tion transmitted through the CQI channel may have a
structure as shownin FIG. 19, in orderto enable the ACK/
NACK and the CQI to be transmitted by a single sub-
carrier.

[0080] FIG. 19 shows a structure of CQI information
according to the third embodiment of the present inven-
tion. Reference numeral 1900 denotes a CQl field, and
reference numeral 1902 denotes an ACK/NACK field.
Although the ACK/NACK field is expressed to have asize
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10

of 1 bitin FIG. 19, the ACK/NACK field may have a size
of multiple bits according to a method of expressing the
ACK/NACK and the HARQ 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 time to transmit
CQlis determined, for example, by a specific short block
allocated for a CQIl channel within a periodically deter-
mined specific sub-frame. When it is the time to transmit
CQl, the terminal proceeds to step 2003 in which the
terminal determines whether ACK/NACK exists to be
transmitted.

[0082] Whenthe determinationinstep 2003 concludes
that it is necessary to simultaneously transmit both the
CQI and the ACK/NACK, the teminal sets a value of
ACK/NACK in the ACK/NACK field within the CQl infor-
mation and sets a CQl value in the CQl 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-
ferredto as "CQlresource") allocated to the CQl channel.
[0083] When the determination in step 2003 concludes
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 CQl value in the CQlI field in step 2012. Then, the
terminal proceeds to step 2014, in which the terminal
channel-encodes the CQl information including both the
CQlfield and the ACK/NACK field and performs the sin-
gle-carrier transmission.

[0084] Meanwhile, when the determination in step
2002 concludes that it is not the time to transmit CQl, 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 a value of ACK/NACK in 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 of the 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 setas 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 CQIl information
from the terminal in step 2102. When it is the time to
receive CQl information from the terminal, the base sta-
tion proceeds to step 2103 in which the base station re-
ceives the CQIl information 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 CQl field and the
ACK/NACK field included in the CQIl information. Then,
instep 2109, the base station determines the ACK/NACK
and the CQl.

[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 CQl field includ-
ed in the CQl 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 determination 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 2120. 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-carrier characteristic 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 CQl 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 departing from the spirit and scope of the
invention as defined by the appended claims.
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Claims

1.

A method for transmitting multiple types of uplink in-
formationin 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 for the uplink data when no uplink sig-
naling information 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
for the uplink signaling information when no up-
link data is to be transmitted and uplink signaling
information exists to be transmitted.

The method as claimed in claim 1, further comprising
transmitting a pilot having a predetermined first pilot
pattern, which indicates that no uplink signaling in-
formation 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-
termined 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 or failure in recep-
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 for the CQl within a predetermined time
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resource when the uplink signaling information to be
transmitted includes both the ACK/NACK and the
cal.

The method as claimed in claim 7, wherein one of
the ACK/NACK and the CQl is transmitted using one
of a first sub-carrier set allocated for the CQl 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 CQl.

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 for the 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 multiplexer through 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
multiplexer transmits a pilot having a predetermined
first pilot pattern, which indicates that no uplink sig-
naling information is to be transmitted, through a pre-
determined time resource of the first frequency re-
source.

The apparatus as claimed in claim 12, wherein the
multiplexer transmits 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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14.

15.

16.

17.

18.

19.

20.

21.

22
resource.

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
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 16, wherein the
ACK/NACK and the CQl are transmitted using sub-
carriers allocated for the CQIl 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 CQl is transmitted using
one of a first sub-carrier set allocated for the CQI
and a second sub-cartier 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 CQlI.

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 intervals 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 the first frequency resource includes up-
link signaling information, when the uplink data
has been received;

(3) demultiplexing the information received
through the first frequency resource into the up-
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link data and control information for the 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 for the 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 signalinginformation, 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
for the 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 signaling information exists.

The method as claimed in claim 21, wherein the up-
link signaling information is included in an uplink sig-
naling field within the control information.

The method as claimed in claim 24, wherein the up-
link signaling field within the control information is
set to have a predetermined value when no uplink
signaling information exists.

The method as claimed in claim 21, wherein the up-
link signaling information includes atleast one of AC-
Knowledgement/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 method as claimedin 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 CQl.

The method as claimed in claim 27, wherein one of
the ACK/NACK and the CQI is received using one
of a first sub-carrier set allocated for the CQl 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
caQl.
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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 comptrising:

a determination unit for determining whether in-
formation includes uplink signaling information,
whentheinformation hasbeen 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 the firstfrequency resource does
not include uplink signaling information, and de-
multiplexing the information received through
the first frequency resource into the uplink data,
controlinformation 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 information is received through
the first frequency resource.

The apparatus as claimed in claim 31, wherein de-
temination 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 no uplink signaling information
exists, and a predetermined second pilot pattern,
which indicates that the uplink signaling information
exists.

The apparatus as claimed in claim 31, wherein the
uplink signaling information is included in an uplink
signaling field within the control information.

The 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 CQl 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
of the ACK/NACK and the CQl is received using one
of a first sub-carrier set allocated for the CQl 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
cal.

The apparatus as claimed in claim 38, wherein each
ofthe first sub-carrier set 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.

Priority
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 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.

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
signhals comprising control signals and data signals in a wireless communication
system, the method comprising:” as [(fig. 10)] “serially multiplexing first control
signals and data signals in a mobile station;” [(fig. 10), CQl 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
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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 (CQl) 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), RS 1030].

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 ACK/NACK 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 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), 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 27, [see rejection of claim 9].

As per claim 28, [see rejection of claim 10].
As per claim 29, [see rejection of claim 11].
As per claim 30, [see rejection of claim 12].
As per claim 31, [see rejection of claim 13].
As per claim 32, [see rejection of claim 14].
As per claim 34, [see rejection of claim 16].

As per claim 35, [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 — 26, 33, 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 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
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 (CQl)

signals” [(fig. 10), CQl and DATA].

Huawei v. OPTIS Exhibit No. 1002 - 272/401



Application/Control Number: 12/209,136 Page 10
Art Unit: 2463

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), RS 1030].

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 1010].
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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),

Huawei v. OPTIS Exhibit No. 1002 - 274/401



Application/Control Number: 12/209,136 Page 12
Art Unit: 2463

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 33, [see rejection of claim 15].
As per claim 36, [see rejection of claim 18].
As per claim 38, [see rejection of claim 20].
As per claim 39, [see rejection of claim 21].
As per claim 40, [see rejection of claim 22].
As per claim 41, [see rejection of claim 23].
As per claim 42, [see rejection of claim 24].
As per claim 43, [see rejection of claim 25].

As per claim 44, [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 Seo
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
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” 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 37, [see rejection of claim 19].
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Conclusion

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.: 3897

For: METHOD FOR TRANSMITTING UPLINK
SIGNALS

AMENDMENT

Mail Stop Amendment
Commissioner for Patents
P.O. 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:
(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) sequentialy=mapping the multiplexed signals to a 2-dimensional resource matrix

comprising-t
time-frequency-resourcemap-comprises a plurality of columns symbels-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 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 subearriersfor-each symbelandareferencesignal

(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
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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. s4
okl : als L

10.  (Previously presented) The method of claim 9, wherein the first control signals
comprise at least one of:
precoding matrix index (PMI) signals; or

channel quality indicator (CQI) signals.

11.  (Cancelled)

12.  (Currently amended) The method of claim 9, wherein one subframe comprises

two slots, wherein the_specific SC-FDMA symbols correspond to reference-signal-is-mapped-to

atleast-one-subearrier-corresponding-to-a fourth SC-FDMA-symbel symbols out of seven_SC-

FDMA symbols in_each [[a]] slot.

13.  (Cancelled)

14.  (Currently amended) The method of claim 9, wherein the ACK/NACK control

signals are_transmitted via mapped-te-subcarriers corresponding to [[a]] third SC-FDMA symbols

symbel and [[a]] fifth SC-FDMA symbols sybel out of seven SC-FDMA symbols in_cach [[a]]

slot.
3 Attorney Docket No.: 2101-3573
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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 (d) comprises

further comprising:
respectively performing

signals-or-mapped ACKANACK—<controlsignals; a discrete Fourier transform (DFT)_for the

signals mapped to each column of the 2-dimensional resource matrix signals-en-stgnals-mapped

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

signals_corresponding to the signals mapped to ecach column of the 2-dimensional resource

matrix signals; mapp
resotreefrp:
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-further-comprisingtransmitting-the-signals
mapped-to-the-time-frequeneyresouree-map through a physical uplink shared channel (PUSCH).
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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 sequentiath-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

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-dimensional resource matrixtime-

efsymbels; 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
5 Attorney Docket No.: 2101-3573
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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 sH

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 reference-stgnalds

mapped-to-atieastonesubearriercorrespendingto-a fourth SC-FDMA symbolssymbet out of

seven SC-FDMA symbols in_each [[a]] slot.

31.  (Cancelled)

32.  (Currently amended) The mobile station of claim 27, wherein the ACK/NACK
control signals are transmitted via mapped-te-subcarriers corresponding to [[a]] third SC-FDMA

symbols symbetand [[a]] fifth SC-FDMA sybmols symbel-out of seven SC-FDMA symbols in

cach [[a]] slot.
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33.  (Previously presented) 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, (Currently amended) The mobile station of claim 27, wherein the processor

further adapted for-eomprising:
the-preecesserrespectively performing fereach-ofthepluralityefsymbelshavingmapped
multiplexed-signals-er mapped ACK/NACK—eentrelsignals, a discrete Fourier transform (DFT)

the signals mapped to each column of the 2-dimensional resource matrix signals en-sigrals

the-precesserrespectively performing an inverse fast Fourier transform (IFFT) on the

DFT-transformed signals_corresponding to the signals mapped to each column of the 2-

dimentional resource matrix signals-+rappe
the-time ﬁeq&eﬁey‘lseseﬂfee'm&?;

the-preeesserrespectively attaching a cyclic prefix to the IFFT-transformed signals

corresponding to the signals mapped to each column of the 2-dimensional resource matrix

signals-mappe
map; and

the-proeesser-transmitting_the cyclic prefix attached signals to a base station each-symbel

35.  (Currently amended) The mobile station of claim 27, wherein the signals mapped

to the 2-dimensional resource matrix are transmitted-further-comprisingtheprocessor
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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
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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

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’.

FIGs. 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. 103(a) as being
unpatentable over Papasakellariou et al (US Pub No. 2008/0304467 A1) in view of Seo et al (US
Pub No. 2003/0185159 A1). Claims 19 and 37 were rejected under 35 U.S.C. 103(a) as being
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unpatentable over Papasakellariou et al (US Pub No. 2008/0304467 A1) in view of Seo et al (US
Pub No. 2003/0185159 A1) and further in view of Oh et al (US Pub. No. 2006/0098568 A1).
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.

Respectfully submitted,

Lee, Hong, Degerman, Kang & Waimey

Date: September 6, 2011 By: __ /Jeffrey Lotspeich/
Jeffrey J. Lotspeich
Registration No. 45,737
Attorney for Applicant

Customer No. 035884
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PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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.

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 FORM
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 (f required). If you are charging the fee(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.

II. 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 on 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.

Page 1 of 3
PTOL-85 (Rev. 02/11)
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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.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (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

apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

35884 7590 11/15/2011
LEE, HONG, DEGERMAN, KANG & WAIMEY Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
660 S. FIGUEROA STREET States Postal Service with sufficient postage for first class mail in an envelope
Suite 2300 addressed to the Mail Stop ISSUE FEE address above, or being facsimile

LOS ANGELES. CA 90017 transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/209,136 09/11/2008 Dae Won Lee 2101-3573 3897
TITLE OF INVENTION: METHOD FOR TRANSMITTING UPLINK SIGNALS
I APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1740 $300 $0 $2040 02/15/2012
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
YEUNG, MANG HANG 2463 370-344000
1. ChangGe ())f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CER 1.363). 1

(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached.

(2) the name of a single firm (having as a member a 2

[ "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE 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) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies [ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. e 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 assignee 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 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 12 minutes to complete, including gathering, preparing, and
submutting 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 toage Cﬁief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, AIexand%'ia, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS 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 of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
12/209,136 09/11/2008 Dae Won Lee 2101-3573 3897
35884 7590 11152011 I DXAMINER |
LEE, HONG, DEGERMAN, KANG & WAIMEY YEUNG, MANG HANG
660 S. FIGUEROA STREET
Suite 2300 I ART UNIT PAPERNUMBER |
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.

Page 3of 3
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Huawei v. OPTIS Exhibit No. 1002 - 310/401



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 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 U.S. 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(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 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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Application No. Applicant(s)

. . 12/209,136 LEE ET AL
Notice of Allowability Examiner Art Unit
MANG YEUNG 2463

-- The MAILING DATE 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. [X] This communication is responsive to 9/6/2011.

2. [[] 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. X The allowed claim(s) is/are 9, 10, 12, 14 - 17, 27, 28, 30 and 32 — 35 (renumbered as claims 1 — 14).

4. [X] Acknowledgment is made of a claim for foreign priotity under 35 U.S.C. § 119(a)-(d) or (f).

a)X] Al b)[J Some* c¢)[JNone ofthe:
1. [X] Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ 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 resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J 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. [ ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date .

(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail 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. ] 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. [J Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application
2. [] Notice of Draftperson’s Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date .

3. [ Information Disclosure Statements (PTO/SB/08), 7. [ Examiner's Amendment/Comment

Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [Xl Examiner's Statement of Reasons for Allowance

of Biological Material

9. [ 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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Application/Control Number: 12/209,136 Page 2
Art Unit: 2463

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 Subject 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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Application/Control Number: 12/209,136 Page 3
Art Unit: 2463

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 (¢) 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 “[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

Huawei v. OPTIS Exhibit No. 1002 - 314/401



Application/Control Number: 12/209,136 Page 4
Art Unit: 2463

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 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-dimensional 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-dimensional 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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Application/Control Number: 12/209,136 Page 5
Art Unit: 2463

fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”

Conclusion

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 §00-786-9199 (IN USA OR CANADA) or 571-272-1000.

/M.Y./
/Derrick W Ferris/

Supervisory Patent Examiner, Art Unit 2463

Huawei v. OPTIS Exhibit No. 1002 - 316/401



EAST Search History

EAST Search History

EAST Search History (Prior Art)

{Ref# Hits iSearch Query DBs Default §PIuraIs Time Stamp
Operator
(25 1384 {(SCHFDMA (single adj carrier ad frequency adj divisional ad] multiple adj access§3)) \USPGPUB;  1OR %ON 2011/10/26
? and ({ack nack ack§1nack$1 nack§1ack$1 acknowledg$s) same (subcarrier$t sub {USPAT; EPO, 14:59
$1carrier carrier frequenc$3 sub$1band$1 subband) same ((channel ad) quality adf  JRO; 5
indicator) (precod$3 adj matrix adj index) CQI PMI reference control$4 "RS' pilot$3)) :DERWENT
: same (frame sub$frame subframe slot subslot sub$1slot symbol$1) |
(22 1229 L5 and (370/208,252,294,295,315,319,328,329,330,335,336,338,344.ccls, USPGPUB,  iOR §ON 2011/10/26
: 455/450,509.ccls,) USPAT: EPO: 14:36
JFO; 3
; DERWENT ;
[21 267 {L19.and (370/208,252,294,295,315,319,328,329,330,335,336,338,344.cdls. US-PGPUB; OR %ON 2011/10/26
5 455/450,509.ccls.) USPAT; EFO: 14:35
JFO; 3
: DERWENT ;
19 420 }(SC$1FDMA (single adj carrier ad frequency adj divisional adj multiple adj access$3)) \US-PGRUB; OR §ON 2011/10/26
| and (symbol$1 with frame subSframe subframe slot subslot sub$1slot) with (ack nack {USPAT; EPO; 14:33
ack§tnack$1 nack§1ack$1 acknowledg$s) JFO; |
‘ DERWENT ;
L15 3375 §{SCHIFDMA (single ad] carrier ad frequency adj divisional ad] multiple adj access$3)) \US-PGPUB; OR §ON 2011/10/26
3 and ({ack nack ack§1nack§1 nack§1ack$1 acknowledg$s) with (CQI PMI reference - {USPAT; EPO, 1429
control$4 "RS" pilot$3)) with (frame subSframe subframe ot subslot sub$1slot JFO; i
: symbol$1) DERWENT |
13 1690 §{SCH1FDMA (single adj carrier ad frequency adj divisional adj multiple adj access§3)) \US-PGRUB; OR iON 2011/10/26
3 and (symbol$1 with frame sub§frame subframe slot subslot sub$1slot) same (ack USPAT: EPO: 14:26
nack ack$1nack$1 nack$1ack§t acknowledg$s) JO: ;
: DERWENT ;
8 12 {(SCHIFDMA (single adj carrier adj frequency adj divisional ad multiple adj access$3)) \US-PGRUB; OR ON 2011/10/26
3 and ({ack nack ack§1nack nack$1ack acknowledg$s) same (tile$1)) USPAT; EPO; 14:23
JFO; 3
: DERWENT |
7 113 §{SCH1FDMA (single adj carrier ad] frequency adj divisional adj multiple adj access$3)) {US-PGPUB; OR EON 2011/10/26
: and ({ack nack ack§1nack nack$tack acknowledg85) same (row same (col column))) {USPAT; EFO 14:22
JFO: 3
DERWENT

file:/#CVDocuments %20and%20ettings/myeung/My %20Documents/e-Red%20Folder/ 122091 36/EAST SearchHistory. 12209136_Accessible Version.btm (1 of 9)10/26/2011 3:01:42 PM
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EAST Search History

1S78 1316 {(SCH1FDMA (single adj carrer ad] frequency adj divisional adj multiple adj access$3)) \USPGPUB;  (OR EON 2011/10/25
5 and ({ack acknowledg$5) same (subcarrier§1 sub§1carrier carrier frequenc$3 sub USPAT: EPO: 12:45
$1band$t subband) same (CQI PMI reference control$4 "RS” pilot$3)) same (frame  -JRO; ‘
: sub§frame subframe slot subslot sub$1slot) DERWENT i
577286 §(SCH1FDMA (single ad] carier ad] frequency ad] divisional adj multiple ad access$3)) \USPGPUB,  OR §ON 2011/10/25
5 and ({ack acknowledg$5) same (subcarrier§t sub$1carrier carrier frequenc3 sub USPAT: EPO: 12:44
$1band§1 subband) same (OQI PMI reference control§4 "RS')) same (frame sub JFO; f
: $rame subframe) DERWENT :
S76 1286 {SCHIFDMA and {{ack acknowledgS5) same (subcarrier$1 sub$icarrier carrier frequenc {USPGPUB,  0R N 2011/10/25
3 $3 sub$1band$1 subband) same (OQI PV reference control$4 "RS')) same (frame  {USPAT; EPO; 1214
subframe subframe) JFO: ;
: DERWENT |
S75 586 1SCHIFDMA and {{ack acknowledg$5) same (subcarrier§t sub$tcarrier carrier frequenc {USPGPUB;  1OR ON 2011/10/25
3 $3 sub$1band§1 subband) same (OQI PMI reference control$4 "RS')) USPAT: EPO; 12:13
JFO; 3
; DERWENT |
574 (586 {SCHIFDMA and (ack acknowledg$5) same (subcarrier$1 sub$icarrier carrier frequenc \US-PGPUB; OR %ON 2011710125
5 $3 sub$1band$1 subband) same (CQI PMI reference control§4 "RS') USPAT; EPO; 12:10
JFO: 3
| DERWENT ;
S73 575 {SCHFDMA and {ack acknowledg$5) same (subcarrier$1 sub$icarrier carrier frequenc {USPGRUB;  {OR EON 2011/10/25
5 $3 subB1band§t subband) same (CQI PMI reference control$4] USPAT: EPO: 12:09
JFO; 3
: DERWENT |
) o SCHFOMA and {ack acknowledg$5) same (subcarrier$1 sub$1carrier carrier frequenc {USPGRUB;,  {OR §ON 2011/10/25
5 $3 sub§1band§t subband) same reference USPAT: EPO: 11:02
JFO; 3
: DERWENT :
S7T1 708 1SC$1FDMA and (ack acknowledg$3) same (subcarrier$1 sub$icarrier carrier frequenc \US-PGPUB; OR §ON 2011/10/25
3 $3 subB1band§t subband) USPAT: EPO; 10:15
JFO: :
; : DERWENT z
S0 M2 iSCHFDMA and (tile) same (ack acknowledg$s) USPGPUB; \OR ON 2011/10/25
3 USPAT: EPO: 10:03
JFO; ;
; DERWENT |
%69 1506 ISCH1FDMA and (ack acknowledg$s) same (symbol$2) USPGRB,  OR N {2011/10/2
% USPAT: EPO; 09:49
JFO; §
DERWENT
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EAST Search History

1568 11877 iSCHFDMA and (ack acknowledg$s) USPGRUB,  1OR EON 2011/10/25
5 USPAT: EPO: 3 09:49

JO;
: DERWENT |
S67 138 1SCHIFDMA and {col columns tile) same {ack acknowledg$5) USPGPUB; OR N 2011/10/25
| USPAT; EPO; i 09:48

JFO;
1 DERWENT |
1566 1538 {SCH1FDMA and (col columns tie) USPGRLB,  1OR N 2011/10/25
% USPAT: EPO; 3 09:47

JO;
; DERWENT ,
%5 114 1%4 and (370/206,278,344.ccls.) US-PGFUB; OR iON 2011/06/15
% USPAT; EPO; § 15:20

JFO;
; DERWENT |
%64 1280 i{ack acknowledg$5 nack) same (CQI PMI) same reference same (carrier$1 sub USPGPUB,  OR §ON 2011/06/15
5 $1channel subchannel channel sub§tcarrier$t subcarrier tone$1) USPAT: EPO; § 15:20

JFO;
‘ DERWENT ,
%3 3 "20060098568" USPGPUB; OR %ON 2011/06/15
5 USPAT; EFO; 3 15:08

JO;
| DERWENT ;
862 167 1561 and ("370" clas. "455" dlas.) US-PGPUB; OR EON 2011/06/15
f USPAT; EPO; 14:01

JFO; 3
1 DERWENT |
361 1268 i{ encod$3 ) same (OQI PMI) same (ack acknowledg$5 nack) USPGPB; DR N 2011/06/15
| USPAT; EPO; § 14:00

JO;
: DERWENT |
%60 1126 1559 and ("370" clas. "455" clas.) US-PGFUB; OR iON 2011/06/15
% USPAT; EPO; § 13:28

JO;
; DERWENT |
%9 1158 {{CRC (cydlic adj2 checkS3]) same {OQI PMI) same (ack acknowledg$5 nack) USPGPUB, OR ON 2011/06/15
% USPAT; EPO; i 13.28

JFO;

DERWENT
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B8 1313 1557 and ("370" clas. "455" clas.) US-PGPUE; OR %ON 2011/06/15
5 USPAT; EFO; 13.27

JFO: 3
3 DERWENT ;
%7 W54 {{(channel near codS$3) encodS3 CRC (cyclic adj2 check$3)) same (CQI PMI) same (ack {USPGPUB;  1OR EON 2011/06/15
5 acknowledg$5 nack) USPAT: EPO: 13:27

JFO; 3
‘ DERWENT ;
i85 217 1565 and ("370" las, "455" clas) USPPUB. (R N oiiioss
3 USPAT: EPO; 13:03

JFO: i
: DERWENT :
iS55 1334 {((channel near cod$3) encod$3) same (CQI PMI) same (ack acknowledg$5 nack) USPGRUB,  1OR ON - 12011/08/15
| USPAT; EFO; 13:03

JFO; |
; ‘ DERWENT z
%4 194 i{channel near cod$3) same (OQI PMI) same (ack acknowledg$b nack) USPGPUB, OR iON  12011/06/15
3 USPAT: EPO: 12:59

JO; ;
: DERWENT ,
A3 1207 1552 and (370" clas. "455".das.) US-PGPUE; OR %ON 2011/06/15
3 USPAT: EPO; 10:24

JFO; §
: DERWENT :
%52 1280 {{ack acknowledgs nack) same (CQI PVI) same reference same (carrier$1 sub USPGPUB,  -OR EON 2011/06/15
5 $1channel subchannel channel sub§1carrier§! subcarrier tone$1) USPAT; EFO, 10:24

JFO; 3
1 DERWENT ;
151 470 SCHFDMA and (ack acknowledg$5 nack) same (COI PMI) same reference USPGPUB,  -OR §ON 2011/06/15
3 USPAT; EPO; 09:20

JFO: i
: DERWENT :
160 {15 lenhanced ad] data same "326' USPGPUB, (R N 12011106115
| USPAT; EFO; 09:16

JFO: 3
; DERWENT :
49 {0 enhanced adj data adj "326" USPGPUB,  OR iON - 12011/06/15
3 USPAT: EFO: 09:16

JO; ;

DERWENT
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48 81 {(PVI OI) same (ack acknowledg$5 nack) same (carrier$t sub$ichannel subchannel {USPGPUB;  (OR EON 2011/06/15
5 channel sub$1carrier§t subcarrier tone$1) same (symbol$t data) same mobileand {USPAT; EPO; 3 09:15
MIMO JFO;

1 DERWENT :
o o SCH1FDMA same (ack acknowledg$5 nack) same (CQI PMI) same reference USPGPUB,  OR ON - 2011/06/14
| USPAT; EPO; i 15:15

JO;
: DERWENT :
46 18 {SCHIFDMA same (ack acknowledg$5 nack) same (CQI PMI) same reference same  {USPGPUB,  {0R N 2011/06/14
3 (carrier§t sub$1channel subchannel channel sub1carrier$t subcarrier tone§1) USPAT, EPO; 3 15:14

JO;
: DERWENT |
S5 145 {SCHFDMA and (ack acknowledgS5 nack) same (COI PMI) same reference same USPGPUB,  OR §ON 2011/06/14
| (carrier§! sub$1channel subchannel channel sub$1carrier$t subcarrier tone§1) USPAT: EPO: § 14:52

JO;
: DERWENT ;
44 120 \SCHIFDMA and (ack acknowledg$5 nack) same (OQI PMI) same symbol§t same USPGRUB,  OR %ON 2011/06/14
5 (carrier§t sub$1channel subchannel channel sub$1carrier$t subcarrier tone$1) USPAT; EPO; 3 14:35

JO;
| DERWENT ;
3 M7 1S42.and ("370" clas. "455" dlas.) USPGPUB; OR %ON 2011/06/14
5 USPAT; EPO; 3 14:35

JFO;
: DERWENT :
iS4 1557 SCHFDMA and (ack acknowledg85 nack) same (CQI PMI) same (carrierSt sub USPGPUB,  OR §ON 2011/06/14
5 $1channel subchannel channel sub§tcarrier$t subcarrier tone$t) USPAT: EPO: | 1434

JO;
: DERWENT :
S 494 1940 and ("370" clas. "455".clas.) US-PGFUE; OR N 2011/06/14
: USPAT; EPO; 3 14:34

JO;
: ‘ DERWENT ;
1340 1595 {SCH1FDMA and (ack acknowledg$5 nack) same (CQI PMI) USPGPUB,  OR ON - 12011/06/14
3 USPAT: EPO: § 14:34

JO;
; DERWENT |
39 165 ISCHIFDMA same (ack acknowledgS5 nack) same (OQI PMI) USPGPUB,  OR %ON 2011/06/14
: USPAT; EPO; i 14:34

JO;

DERWENT
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38 1153 {SCHFDMA same (ack acknowledgS5 nack) USPGRUB,  1OR EON 2011/06/14
5 USPAT: EPO: 3 14:33

JFO;
: DERWENT |
7 4531 {SCHHPDMA USPPE,  (OR N oiiiosid
| USPAT: EPO: | 14:32

JO;
: DERWENT :
16 1224 {535 and ('370" cas. "455 dlas) USFGRUB;  OR N {2011/06/14
: USPAT: EPO; 3 13:51

JO;
; : DERWENT :
1S5 1263 {(PMI OQI) same (ack acknowledg$5 nack) same (carrier$t sub§tchannel subchannel {USPGPUB,  OR ON - 12011/06/14
3 channel sub§ fcarrier$1 subcarrier tone$1) same (symbol$1 data) same mobile USPAT: EPO: § 13:51

JFO;
; DERWENT |
33 81 100l same (ack acknowledg®5 nack) same (carrier$1 sub$ichannel subchannel USPGPUB,  OR §ON 2011/06/14
| channel sub$1carrier$t subcarrier tone$t) same (symbol$! data) same mobileand  -{USPAT; EFO; § 12:38

MIMO JFO:

3 DERWENT ;
3832 329 {31 and ("370" dlas. "455" clas.) US-PGPUB; OR %ON 2011/06/14
5 USPAT; EFO; 3 12:38

JO;
: DERWENT |
131 407 {00l same (ack acknowledg85 nack) same (carrier$1 sub$tchannel subchannel USPGRUB, 1OR §ON 2011/06/14
| channel sub§ fcarrier§t subcarrier tone§t) same (symbol$t data) and MIMO USPAT: EPO: | 12:38

JO;
: DERWENT |
iS00 550 {29 and (‘370" dlas, 455" s, USPGPUB, (R N boiiosd
% USPAT; EFO; § 12:26

JO;
; DERWENT z
S29 637 1CQl same (ack acknowledg$5 nack) same (carrier$1 sub$ichannel subchannel USPGRUB;  1OR iON 2011/06/14
| channel sub$1carrier§t subcarrier tone$1) same (symbol$t data) same (mobile UE  USPAT; EPO; § 12:26

(user adj equipment)) JFO;

; DERWENT |
528 1263 10O same (ack acknowledg®5 nack) same (carrier$1 sub$ichannel subchannel USPGPUB,  OR §ON 2011/06/14
3 channel sub§ fcarrier$1 subcarrier tone$1) same (symbol$1 data) same mobile USPAT: EPO: 3 12:25

JO;

DERWENT
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S27 11222 (Ol same (ack acknowledg$5 nack) same (carrier$t sub$ichannel subchannel USPGRUB,  1OR EON 2011/06/14
: channel sub$1carrier$t subcarrier tone$t) same (symbol$t data) USPAT; EPO; 12:24

JFO; 3
3 DERWENT ;
196 11851 {00l same (ack acknowledg85 nack) same (carrier$1 sub$tchannel subchannel USPGRUB, 1OR §ON 2011/06/14
| channel sub$1carrier$1 subcarrier tone$1) USPAT: EPO: 12:23

JFO; 3
‘ DERWENT |
195 12088 {(COI same (ack acknowledg$h nack)) USPGPLB;  1OR §ON 2011/06/14
3 USPAT: EPO; 123

JFO; i
: DERWENT |
S24 1120 {MIMO and ({ARQHARQ) same (ack acknowledg$5 nack) same (carrier$1 sub USPGPUB,  OR iON 2011/06/14
| $1channel subchannel channel sub1carrier$1 subcarrier tone$1)) same symbol$1  USPAT; EPO; 10:45

JFO; 3
| ‘ DERWENT z
523 754 iMIMO and ({ARQ HARQ) same (ack acknowledg$5 nack) same (carrier$1 sub USPGPUB, OR ON 2011/06/14
3 $1channel subchannel channel sub$1carrier§! subcarrier tone$1)) USPAT: EPO: 10:45

JO; 3
; DERWENT ,
192 1754 IMIMO and (ARQ HARQ) same (ack acknowledg$5 nack) same (carrier$1 sub USPGPUB,  OR EON 2011/06/14
5 $1channel subchannel channel sub$tcarrier$t subcarrier tone$1) USPAT: EPO; 10:44

JFO; §
3 DERWENT ;
1 4171 MIMO and (ARQ HARQ) and (ack acknowledg$s nack) same (carier$1 sub§ichannel {USPGPUB;  OR EON 2011/06/14
5 subchannel channel subtcarrier$t subcarrier tone§1) USPAT: EPO: 10:44

JFO; 3
: DERWENT ¢
I518 1106 (tmeSiiirst (fime ad] frst) near2 map$4 USPPUB. (R N orniosie
3 USPAT; EPO; 10:22

JFO: i
: DERWENT :
SI7 1106 i({time§1first (time ad| first)) near2 map$4) USPGRUB;,  OR ON 2011/06/14
| USPAT; EFO; 10:21

JFO; 3
; ‘ DERWENT z
S16 10 i{{time$tfirst (time adj first)) near2 map84) same (ack nack acknowledg$s) USPGRUB, OR ON - 12011/06/14
| USPAT: EFO: 10:16

JO; ;

DERWENT
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55 105 |(timeStfirst (ime ad] firt) near2 mapSd) USPOPUB,  [OR N potioeia
5 USPAT: EPO: 10:16

JFO; 3
: DERWENT :
S14 3675 }({cyclic near2 check) CRC) same (ack acknowledg$5 nack) same (subcarrier$t sub  {USPGPUB;  {OR EON 2011/06/14
| $1carrier§1 channel$1 subchannel$t sub$1channel$1 tone$1) same (cod$3) USPAT: EPO; 09:42

JFO; i
: : DERWENT :
S13 M7 H{{cyclic near2 check) CRC) same (ack acknowledg$s nack) same (subcarrier$t sub  {USPGPUB;  {OR iON 2011/06/14
3 $1carrierd! channel$1 subchannel§t sub$1channel$1 tonet) same (ofdm fdma) USPAT, EPO; 09:40

JO; ;
; DERWENT ,
S12 33 M{cyolic near2 check) CRC) same (ack acknowledg$h nack) same (subcarrer$t b {USPGRUB;  10R §ON 2011/06/14
| $carrier§1 channel$1 subchannel$t sub$1channel$1 tone$1) same ofdm USPAT: EPO: 09:40

JFO: 5
: DERWENT ;
Si1 {1585 {{{cyclic near? check) CRC) same (ack acknowledg$5 nack) same (subcarrier$ sub  -{USPGPUB;  {OR %ON 2011/06/14
? $1carrier$1 channel$1 subchannel$t sub$1channel$1 tonedt) USPAT: EPO; 09:40

JFO; 3
| DERWENT ;
S10 15559 i{{cyclic near2 check) CRC) same (ack acknowledg$s nack) USPGPUB; \OR EON 2011/06/14
? USPAT: EPO; 09:36

JFO; 3
‘ DERWENT :
9 109 symbol§! same (ack nack acknowledg8B) same (subcarrier$1 sub$icarrier$t carrier 1 {US-PGRUB; OR EON 2011/06/13
3 tons) same (frame subframe sub$1frame§1) and ofdm USPAT; EPO; 1117

JFO; f
: DERWENT :
B 152 {symbol$1 same (ack nack acknowledg$5) same (subcarrier§! subficarrier$t carrier {USPGPUB,  OR N 2011/06/13
: tons) same ofdm USPAT; EPO 11:16

JO; ;
: DERWENT |
ST 38 isymbolSt same (ack nack acknowledg$5) same (subcarier$1 sub$tcarrier$t carrer  {USPGRUB;  \OR §ON 2011/06/13
| tons) same reference same ofdm UUSPAT: EPO: 116

JO; \
: DERWENT ,
B 1163 isymbol§1 same (ack nack acknowledg$5 respon§5) same (subcarrier§t sub§icarier \US-PGRUB; OR %ON 2011/06/13
5 $1 carrier tons) same reference same ofdm USPAT; EFO; 111

JFO; ‘

DERWENT
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% 11524 isymbol§t same (ack nack acknowledg$5 respong5) same (subcarrier$t sub§tcanier {USPGRUB,  {OR EON 2011/06/13
5 $1 carrier tong) same ofdm USPAT: EPO: 1:10

JFO; 3
| DERWENT :
S 6 {US1569403-9.DID. OR EP-20050831-8.DID. OR US-1806867-3.DID. OREP-20070711-\USFGRUB,  10R §ON 2011/06/13
$.0D. OR US-1811701-§.DID. OR EP-20070725-$.DID. USPAT: USOCR 10:54
] 2 US-20050232138-$.DID. OR US-20050286402-3.DID. OR KR-20051206-5.DID. ORKR- {US-PGPUB: OR §ON 2011/06/13
20040701-8.DID. USPAT: USOCR 10:54
2 2 "20090097466" US-PGPUB; OR %ON 2011/06/13
: USPAT: EPO; 10:52

JFO: |
| DERWENT (
St 1 "12200136" US-PGPUB; OR %ON 2011/06/13
5 USPAT: EPO: 10:52

JFO: |

DERWENT

EAST Search History (I nterference)

Ref # ‘I:i\i‘i‘;“§8earch Query iDBs Default §Plurals Time Stamp
Operator
L7 3 |98 and 370/208,262,094.295 315,31,208,209,330, 206,036,338 34d o, 465450509, LPAT, O ON 0t/
icdls) :UPAD 15:01
1126 4 §((SC‘£1 FDMA {single adj carrier adj frequency adj divisional ad] multiple aj accessS3])  {USPAT;  {OR ON- 12011/10/26
5 tand ({ack nack ack$inack$t nack$tack$t aoknowledg$5) and {(channel adj quality adj {UPAD 15:00
§|nd|ca or) (precod$3 adj matrix adj index) QQI PMI reference control$4 "RS" pilot$3)) and E
(frame aubSframe subframe slot subslot sub$1slot symbol$1)).clm. i

10/26/2011 3:01:40 PM
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1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). 1 LEE, HONG, DEGERMAN,

(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively, KANG & WAIMEY
Address form PTO/SB/122) attached.

(2) the name of a single firm (having as a member a 2

[ "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no nameis 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE 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)
LG ELECTRONICS INC. SEOUL, REPUBLIC OF KOREA

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Corporation or other private group entity [ Government
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

Issue Fee [ A check is enclosed.

Publication Fee (No small entity discount permitted) (| Payment by credit card. Form PTO-2038 is attached.

[ Advance Order - # of Copies The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number _50-2290 (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. e 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 assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

/Puya Partow-Navid/ pae D€CEMbeEr 16, 2011
Puya Partow-Navid Registration No. 99,657

Authorized Signature

Typed or printed name

This collection of information is required by 37 CFR 1.311. 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 12 minutes to complete, including gathering, preparing, and
submutting 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 toage Cﬁief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, AIexand%ia, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS 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 of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Huawei v. OPTIS Exhibit No. 1002 - 330/401



Electronic Patent Application Fee Transmittal

Application Number: 12209136

Filing Date: 11-Sep-2008

Title of Invention: METHOD FOR TRANSMITTING UPLINK SIGNALS
First Named Inventor/Applicant Name: Dae Won Lee

Filer: Puya Partow-Navid/Nicolette Silva

Attorney Docket Number: 2101-3573

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz-;'g(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl issue fee 1501 1 1740 1740
Publ. Fee- early, voluntary, or normal 1504 1 300 300
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Description Fee Code Quantity Amount Sut—;l's(tsa)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2040
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Electronic Acknowledgement Receipt

EFS ID: 11644113
Application Number: 12209136
International Application Number:
Confirmation Number: 3897

Title of Invention:

METHOD FOR TRANSMITTING UPLINK SIGNALS

First Named Inventor/Applicant Name:

Dae Won Lee

Customer Number:

35884

Filer:

Puya Partow-Navid/Nicolette Silva

Filer Authorized By:

Puya Partow-Navid

Attorney Docket Number: 2101-3573
Receipt Date: 16-DEC-2011
Filing Date: 11-SEP-2008
Time Stamp: 18:03:28

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$2040

RAM confirmation Number

5370

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/

File Name Message Digest

Multi
Part /.zip

Pages
(if appl.)
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1_2101-3573-T ittal 455792
1 Miscellaneous Incoming Letter - ransmitta no 1
IssueFee.pdf
7a1db3724d6c61cef209d387bch6337067¢)
dafad
Warnings:
Information:
2160694
2 Issue Fee Payment (PTO-85B) 2_2101-3573_PartB.pdf no 1
9585563 1baad0fa28279784e9e4101bf2e0
bd625
Warnings:
Information:
32029
3 Fee Worksheet (SB06) fee-info.pdf no 2
9e280fec4f87697d6abf11d62eaaBe5ec2dal
a68e
Warnings:
Information:
Total Files Size (in bytes):i 2648515

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

If a 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 of the application.

National Stage of an International Application under 35 U.S.C. 371

If a 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

If a 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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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.: 3897
For:  METHOD FOR TRANSMITTING UPLINK
SIGNALS

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:

X Form Part B - Issue Fee Transmittal.
X Inventor(s) or Assignee(s) is entitled to LARGE entity.
X Issue Fee payment in the amount of $2,040 via credit card.
X The Commissioner is hereby authorized to charge any deficiency in payment or credit
any overpayment to Deposit Account No. 502290.
Respectfully submitted,

Lee, Hong, Degerman, Kang & Waimey

Date: December 16, 2011 By: _ /Puya Partow-Navid/
Puya Partow-Navid
Registration No. 59,657
Attorney for Applicant(s)
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/209,136 01/24/2012 8102833 2101-3573 3897
35884 7590 01/04/2012

LEE, HONG, DEGERMAN, KANG & WAIMEY
660 S. FIGUEROA STREET

Suite 2300

LOS ANGELES, CA 90017

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 725 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

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 Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):

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;

IR103 (Rev. 10/09)
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PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1

Stylesheet Version v1.2 EPAS ID: PAT2716420

SUBMISSION TYPE: NEW ASSIGNMENT

NATURE OF CONVEYANCE: SECURITY AGREEMENT

CONVEYING PARTY DATA

| Name H Execution Date |
|OPTIS CELLULAR TECHNOLOGY, LLC 1211912013 |
RECEIVING PARTY DATA

[Name: |WILMINGTON TRUST, NATIONAL ASSOCIATION (AS COLLATERAL AGENT) |
|street Address: |50 SOUTH SIXTH STREET, SUITE 1290 |
[city: |IMINNEAPOLIS |
|state/Country: IMINNESOTA |
[Postal Code: ||55402 |
PROPERTY NUMBERS Total: 392

| Property Type ” Number |
| Application Number: | 08623507 |
|App|ication Number: ” 08994956 |
|Application Number: ” 08921321 |
| Application Number: |09251018 |
|App|ication Number: ” 09471603 |
|Application Number: ” 09196127 |
| Application Number: | 10780783 |
|App|ication Number: ” 09140470 |
|App|ication Number: ” 09340254 |
|App|icati0n Number: ” 09713505 |
| Application Number. | 09572846 |
|App|icati0n Number: ” 09703037 |
|App|ication Number: ” 09746823 |
|App|ication Number: ” 115651937 |
|App|ication Number: ” 09894297 |
[ ] 1
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|App|ication Number:

” 09859237

|

|App|ication Number: ” 10259435 |
|App|ication Number: ” 13874809 |
|App|icati0n Number: ” 12664962 |
| Application Number. [ 12866534 |
|App|icati0n Number: ” 08668815 |
|App|ication Number: ” 08697742 |
|Application Number: ” 08708034 |
| Application Number: |08709251 |
|App|ication Number: ” 08717462 |
|App|ication Number: ” 08746339 |
|App|ication Number: ” 08749236 |
|App|ication Number: ” 08941241 |
|App|ication Number: ” 08722680 |
|App|icati0n Number: ” 08759182 |
|App|ication Number: ” 08990371 |
| Application Number: |08747463 |
| Application Number: |08747846 |
|App|ication Number: ” 08752020 |
| Application Number: 108781940 |
|App|icati0n Number: ” 08766181 |
|App|ication Number: ” 08777625 |
|Application Number: ” 08797404 |
| Application Number: |08798137 |
|App|ication Number: ” 08804107 |
|App|ication Number: ” 08808845 |
|App|icati0n Number: ” 08802047 |
|App|ication Number: ” 08823027 |
|App|icati0n Number: ” 08834287 |
|App|ication Number: ” 08902051 |
|App|ication Number: ” 08920596 |
| Application Number: |08917578 |
|App|ication Number: ” 08928195 |
|App|ication Number: ” 08923675 |
|08933111 |

|App|ication Number:
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” 08936507

|

|App|ication Number: ” 09163820 |
|App|ication Number: ” 08888215 |
|App|icati0n Number: ” 08986329 |
|App|ication Number: ” 09220264 |
|App|icati0n Number: ” 13292738 |
|App|ication Number: ” 11538535 |
| Application Number. | 12447396 |
| Application Number: | 12663459 |
|App|ication Number: ” 12187553 |
|App|ication Number: ” 12893383 |
|App|ication Number: ” 08764991 |
|App|ication Number: ” 08773661 |
|App|ication Number: ” 08773438 |
|App|icati0n Number: ” 09005367 |
|App|ication Number: ” 09023428 |
| Application Number: |09057367 |
| Application Number: |09066953 |
|App|ication Number: ” 09073267 |
|App|ication Number: ” 09072332 |
|App|icati0n Number: ” 09443362 |
|App|ication Number: ” 09089517 |
|Application Number: ” 09073438 |
|App|icati0n Number: ” 09099323 |
|App|ication Number: ” 09104328 |
|App|ication Number: ” 09161231 |
|App|icati0n Number: ” 08957244 |
|App|ication Number: ” 09196166 |
|App|icati0n Number: ” 09686637 |
|App|ication Number: ” 08958842 |
|App|ication Number: ” 09001870 |
|App|icati0n Number: ” 09217226 |
|App|ication Number: ” 09383915 |
|App|ication Number: ” 09333882 |
109044357 |

|App|ication Number:
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” 09045753

|

|App|ication Number: ” 09383732 |
|App|ication Number: ” 09300127 |
|App|icati0n Number: ” 09306144 |
|App|ication Number: ” 09080074 |
|App|icati0n Number: ” 09120203 |
|App|ication Number: ” 09094140 |
| Application Number. 109310171 |
| Application Number: /09083012 |
|App|ication Number: ” 09411986 |
|App|ication Number: ” 09131336 |
| Application Number: |09128755 |
|App|ication Number: ” 09167758 |
|App|ication Number: ” 09862848 |
|App|icati0n Number: ” 09305956 |
| Application Number. |09224344 |
| Application Number: |09217048 |
| Application Number: |09217049 |
|App|ication Number: ” 09548161 |
|App|ication Number: ” 09248887 |
|App|icati0n Number: ” 09240409 |
|App|ication Number: ” 09778494 |
|Application Number: ” 09283684 |
| Application Number: |09248434 |
|App|ication Number: ” 09309017 |
|App|ication Number: ” 09313044 |
|App|icati0n Number: ” 09372015 |
| Application Number. |09337448 |
|App|icati0n Number: ” 09359729 |
|App|ication Number: ” 09359250 |
| Application Number: |09500517 |
| Application Number: | 10359974 |
|App|ication Number: ” 09405372 |
|App|ication Number: ” 09387088 |
109408069 |

|App|ication Number:
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” 09228878

|

|App|ication Number: ” 09444831 |
|App|ication Number: ” 09594769 |
|App|icati0n Number: ” 09283652 |
|App|ication Number: ” 09588599 |
|App|icati0n Number: ” 09252028 |
|App|ication Number: ” 09461029 |
| Application Number. |09454224 |
| Application Number: 109522399 |
|App|ication Number: ” 09885520 |
|App|ication Number: ” 10019692 |
|App|ication Number: ” 09736321 |
|App|ication Number: ” 09621392 |
|App|ication Number: ” 09499976 |
|App|icati0n Number: ” 09512493 |
| Application Number. | 09474950 |
| Application Number: |09631474 |
| Application Number: |09401573 |
|App|ication Number: ” 09658103 |
| Application Number: |09472881 |
|App|icati0n Number: ” 09374265 |
|App|ication Number: ” 09717001 |
|Application Number: ” 09657999 |
| Application Number: |09887144 |
|App|ication Number: ” 09748185 |
|App|ication Number: ” 09749920 |
|App|icati0n Number: ” 09585514 |
|App|ication Number: ” 09698600 |
|App|icati0n Number: ” 09866241 |
|App|ication Number: ” 09931546 |
|App|ication Number: ” 10000803 |
| Application Number: | 09835479 |
|App|ication Number: ” 09985634 |
|App|ication Number: ” 10311588 |
109609635 |

|App|ication Number:
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” 10036665

|

|App|ication Number: ” 09708526 |
|App|ication Number: ” 09998921 |
|App|icati0n Number: ” 09973805 |
| Application Number. | 10479202 |
| Application Number: | 10750000 |
|App|ication Number: ” 10112046 |
| Application Number. 110112035 |
| Application Number: 111229622 |
|App|ication Number: ” 10704146 |
|App|ication Number: ” 10471825 |
| Application Number: [10475137 |
|App|ication Number: ” 10947409 |
|App|ication Number: ” 09999651 |
|App|icati0n Number: ” 10011669 |
|App|ication Number: ” 09970369 |
| Application Number: [10077318 |
| Application Number: [10185746 |
|App|ication Number: ” 10661883 |
| Application Number: |10157221 |
|App|icati0n Number: ” 10012348 |
|App|ication Number: ” 10536253 |
|Application Number: ” 10509828 |
| Application Number: 110506035 |
|App|ication Number: ” 11225851 |
|App|ication Number: ” 11298748 |
|App|icati0n Number: ” 10595426 |
| Application Number. [ 10597811 |
|App|icati0n Number: ” 11662386 |
|App|ication Number: ” 10581786 |
| Application Number: | 10584907 |
| Application Number: | 10580611 |
|App|ication Number: ” 10581788 |
|App|ication Number: ” 10596615 |
110586139 |

|App|ication Number:
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” 11673312

|

|App|ication Number: ” 10857359 |
|App|ication Number: ” 11576230 |
|App|icati0n Number: ” 11720497 |
| Application Number. [ 11915072 |
| Application Number: 11813127 |
|App|ication Number: ” 11916583 |
| Application Number. | 11914657 |
| Application Number: 111995396 |
|App|ication Number: ” 12090710 |
|App|ication Number: ” 11915706 |
|App|ication Number: ” 12088972 |
|App|ication Number: ” 11921179 |
|App|ication Number: ” 12097863 |
|App|icati0n Number: ” 12090129 |
| Application Number. | 12064965 |
| Application Number: |12278379 |
| Application Number: [12004310 |
|App|ication Number: ” 12373541 |
| Application Number: |12447804 |
|App|icati0n Number: ” 12527535 |
|App|ication Number: ” 12520709 |
|Application Number: ” 11733333 |
| Application Number: 113158936 |
|App|ication Number: ” 12447844 |
| Application Number: 12441484 |
|App|icati0n Number: ” 11684692 |
| Application Number. [ 12508817 |
| Application Number: | 12665183 |
|App|ication Number: ” 12522624 |
|App|ication Number: ” 12666203 |
| Application Number: [12522794 |
|App|ication Number: ” 12522785 |
|App|ication Number: ” 12665627 |
12679932 |

|App|ication Number:
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” 12674335

|

|App|ication Number: ” 12739012 |
|App|ication Number: ” 12676005 |
|App|icati0n Number: ” 12992692 |
|App|ication Number: ” 12667829 |
| Application Number: 12674020 |
|App|ication Number: ” 12991479 |
| Application Number. 112105650 |
| Application Number: 112920890 |
|App|ication Number: ” 13956136 |
|App|ication Number: ” 12234067 |
|App|ication Number: ” 13281291 |
|App|ication Number: ” 12993153 |
|App|ication Number: ” 13062743 |
|App|icati0n Number: ” 12997957 |
|App|ication Number: ” 13061969 |
| Application Number: |13128776 |
| Application Number: [12342439 |
|App|ication Number: ” 13126027 |
| Application Number: 113130445 |
|App|icati0n Number: ” 13061218 |
|App|ication Number: ” 13127188 |
|Application Number: ” 12993555 |
|App|icati0n Number: ” 12990880 |
|App|ication Number: ” 14056512 |
|App|ication Number: ” 12507376 |
|App|icati0n Number: ” 13130854 |
| Application Number. | 13263255 |
| Application Number: |13140691 |
|App|ication Number: ” 13142509 |
| Application Number: 13144047 |
| Application Number: 13120149 |
|App|ication Number: ” 13319171 |
|App|ication Number: ” 13264573 |
113320802 |

|App|ication Number:
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” 13144327

|

|App|ication Number: ” 13145232 |
|App|ication Number: ” 13148433 |
|App|icati0n Number: ” 13393704 |
|App|ication Number: ” 13391863 |
|App|icati0n Number: ” 13378263 |
|App|ication Number: ” 12758744 |
|Application Number: ” 13509826 |
| Application Number: |13516504 |
|App|ication Number: ” 13394219 |
|App|ication Number: ” 12639032 |
|App|ication Number: ” 12650201 |
|App|ication Number: ” 13580840 |
|App|ication Number: ” 13505160 |
|App|icati0n Number: ” 13580999 |
| Application Number. | 13699105 |
| Application Number: |12972460 |
| Application Number: [13124747 |
|App|ication Number: ” 13575168 |
| Application Number: 113049186 |
|App|icati0n Number: ” 13075254 |
|App|ication Number: ” 13824746 |
|Application Number: ” 13144784 |
| Application Number: 13144766 |
|App|ication Number: ” 13050210 |
|App|ication Number: ” 13981700 |
|App|icati0n Number: ” 14005210 |
| Application Number. | 13099518 |
| Application Number: 13043027 |
|App|ication Number: ” 13992348 |
| Application Number: |14000371 |
| Application Number: | 14004403 |
|App|ication Number: ” 14113959 |
|App|ication Number: ” 13257605 |
14122645 |

|App|ication Number:
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” 131565527

|

|App|ication Number: ” 13155631 |
|App|ication Number: ” 13178048 |
|App|icati0n Number: ” 13271515 |
|App|ication Number: ” 13228926 |
|App|icati0n Number: ” 13381606 |
|App|ication Number: ” 13765046 |
|Application Number: ” 13816039 |
| Application Number: 161705679 |
|App|ication Number: ” 14035213 |
|App|ication Number: ” 13722298 |
|App|ication Number: ” 61707366 |
|App|ication Number: ” 14039554 |
|App|ication Number: ” 10451588 |
|App|icati0n Number: ” 10502312 |
| Application Number. | 10597212 |
| Application Number: 112090175 |
| Application Number: [ 12349465 |
|App|ication Number: ” 12759645 |
|App|ication Number: ” 12868642 |
|App|icati0n Number: ” 13409057 |
|App|ication Number: ” 12457653 |
|Application Number: ” 13071280 |
| Application Number: | 13894048 |
|App|ication Number: ” 12678200 |
|App|ication Number: ” 12724318 |
|App|icati0n Number: ” 13109962 |
|App|ication Number: ” 13109963 |
| Application Number: [12205530 |
|App|ication Number: ” 12913654 |
|App|ication Number: ” 13312809 |
| Application Number: 13312804 |
|App|ication Number: ” 12523090 |
|App|ication Number: ” 13051803 |
112200136 |

|App|ication Number:
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” 13316315

|

|App|ication Number: ” 13590048 |
|App|ication Number: ” 12252270 |
|App|icati0n Number: ” 12963570 |
|App|ication Number: ” 12963588 |
| Application Number: 13185343 |
|App|ication Number: ” 13185362 |
| Application Number. |12392654 |
| Application Number: 112909780 |
|App|ication Number: ” 12363522 |
|App|ication Number: ” 12404873 |
|App|ication Number: ” 12836403 |
|App|ication Number: ” 13563472 |
|App|ication Number: ” 13345532 |
|App|icati0n Number: ” 13802066 |
| Application Number. | 10341356 |
| Application Number: 110036377 |
| Application Number: [11147350 |
|App|ication Number: ” 12247567 |
| Application Number: | 11828978 |
|App|icati0n Number: ” 10465724 |
|App|ication Number: ” 11896419 |
|Application Number: ” 12648248 |
| Application Number: |11729807 |
|App|ication Number: ” 12673262 |
| Application Number: 12705215 |
|App|icati0n Number: ” 10607551 |
|App|ication Number: ” 10438032 |
| Application Number: [11016308 |
|App|ication Number: ” 10737212 |
| Application Number: |11325934 |
| Application Number: | 11445825 |
|App|ication Number: ” 11469063 |
|App|ication Number: ” 09671115 |
| 10078674 |

|App|ication Number:
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| | 10125531 |
|App|ication Number: ” 10192895 |
|App|icati0n Number: ” 10630721 |
|App|ication Number: ” 10775240 |
| Application Number: | 09974845 |
|App|icati0n Number: ” 11735377 |
|App|ication Number: ” 09078578 |
|App|ication Number: ” 09273765 |
|App|ication Number: ” 09224053 |
|App|ication Number: ” 09671208 |
|App|icati0n Number: ” 11459223 |
|App|ication Number: ” 11538424 |
|App|ication Number: ” 10659386 |
|App|icati0n Number: ” 11322280 |
|App|ication Number: ” 11364410 |
| Application Number: 11441139 |
| Application Number: |11864752 |
|App|ication Number: ” 12176314 |
|App|ication Number: ” 12111004 |
| Application Number: I|12506486 |
|App|ication Number: ” 12423769 |
|Application Number: ” 10902801 |
| Application Number: |09737283 |
| Application Number. | 11682057 |
|App|ication Number: ” 11549629 |
|App|icati0n Number: ” 13353270 |
|PCT Number. |EP2012060245 |
CORRESPONDENCE DATA
Fax Number:
Email: smckinney@paulweiss.com, dewilliams@paulweiss.com
Correspondence will be sent via US Mail when the email affempt is unsuccessful.
Correspondent Name: SCOTT A. MCKINNEY
Address Line 1: 1285 AVENUE OF THE AMERICAS
Address Line 4: NEW YORK, NEW YORK 10019-6064
ATTORNEY DOCKET NUMBER: 18693-027

I I
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SCOTT MCKINNEY

Signature: /Scott McKinney/

Date: 02/06/2014

This document serves as an Oath/Declaration (37 CFR 1.63).

Total Attachments: 34
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SHORT-FORM PATENTS SECURITY AGREEMENT

WHEREAS, Optis Cellular Technology, LLC, a Delaware limited liability company (the
“Grantor™) 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 of the 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 of which 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 of Patents 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 from 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 Follow]

Patent Security Agreement
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OPTIS CELLULAR TECHNOLOGY, LLC

et T

. - e
By [T Sl

/
Namea:‘“'““fes/“ D. Ware
Tifle:  Presrdent

Signature Page to Patent Security Agreement
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SCHEDULE OF
PATENTS AND PATENT APPLICATIONS

Patents of Grantor

P06500 us GRANTED | Remotely 08/623507 | 1996-03-28 | 5915225 1999-

FAM Retrieving SIM 06-22

Stored Data Over a

Connection-less

Communications

Link
P07649 Us GRANTED | A mobile 08/994956 | 1997-12-19 | 6128381 2000-
FAM communication unit 10-03
P08444 uUs GRANTED | A method for 08/921321 | 1997-08-29 | 6167031 2000-
FAM selecting a 12-26

combination of
modulation and
channel coding
schemes in a digital
communication

. i system .
P09693 uUs GRANTED | Power control in a 09/251018 | 1999-02-16 | 6463296 2002-
FAM CDMA mobile 10-08
communications
system
P10039 Us GRANTED | Method for 09/471603 | 1999-12-23 | 6236214 2001-
FAM Determining Initial 05-22
Charge on Battery
P10059 us GRANTED | Thermal 09/196127 | 1998-11-20 6760311 2004-
FAM Transmission 07-06
Control of Wireless
Data Modem
P10059 Us GRANTED | Thermal 10/780783 | 1998-11-20 | 7860018 2010-
FAM Transmission 12-28
Control of Wircless
Data Modem

Schedule to Patent Security Agreement
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P10830 Us GRANTED | Control of power 09/140470 | 1998-08-26 | 6337876 2002-
FAM ratios for in-phase 01-08
) and quadrature
channels in a
communications

system
P10932 uUs GRANTED | Synchronization and | 09/340254 | 1999-07-01 6463107 2002-
FAM detection of . 10-08

modulation type

P11745 us GRANTED | Battery Savings for | 09/713505 | 2000-11-15 | 6697953 2004-

FAM Advanced Features ) 02-24
Pr11919 us GRANTED | Method and 09/ 5l72846 2000-05-18 6628946 2003-
FAM apparatus for 09-30

broadcasting system
information in a
cellular
communications
network

P12470 Uus GRANTED | 1Q Modulation 09/703037 { 2000-10-31 | 6975686 2005-
FAM Systems and 12-13
Methods That Use
Separate Phase and
Amplitude Signal
Paths

P12470 us GRANTED - | IQ Modulation 09/746823 | 2000-12-22 | 7072421 2006-
FAM Systems and 07-04
. Methods That Use

Separate Phase and
Amplitude Signat
Paths

P13611 Us FILED Method and device 11/551937 | 2001-06-28
FAM for improving the
' transmission
efficiencyina
communication
system with a
layered protocol
stack :

P13611 Us GRANTED | Method and device | 09/894297 | 2001-06-28 | 7145897 2006-
FAM for improving the 12-05
' transmission
efficiency in a
communication
system with a
layered protocol
stack

Schedule to Patent Securiﬁf Agreement
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6630814 2003-
10-07

P13953 us GRANTED | Battery capacity 09/859237

2001-05-16
FAM calibration '

P16070 us GRANTED | SECURITY 10/259435 | 2002-09-3¢ | 7020433 2006-
FAM RECONFIGURATI 03-28
ONINA
UNIVERSAL
MOBILE
TELECOMMUNIC
ATIONS SYSTEM

P24251 us FILED METHODS AND 13/874809 | 2013-05-01
FAM SYSTEMS FOR
SCHEDULING
RESOURCES IN A
TELECOMMUNIC
ATTON SYSTEM

P24251 uUs GRANTED | METHODS AND 12/664962 | 2007-12-19 | 8437293 | 2013-
FAM SYSTEMS FOR 05-07
SCHEDULING '
RESOURCES INA
TELECOMMUNIC
ATION SYSTEM

P25674 US FiLED METHOD AND 127866534 | 2008-G9-18
FAM ARRANGEMENT
INA
TELECOMMUNIC
ATION SYSTEM

PO7121 Us GRANTED | ARelaxation 08/668815 | 1996-06-24 | 5654677 1997~
FAM Oscillator of 08-05
Reduced
Complexity Using
CMOS Equivalent
of a Four-Layer
Diode .
P07293 uUs GRANTED | Up Converted 08/697742 | 1996-08-29 | 5930728 1999-
FAM Home Base Station 07-27

P07298 us GRANTED | Mobile-Assisted 08/708034 | 1996-08-30 | 6112088 2000-
FAM Handover Between 08-29
a Private Radio
Cemm's. Network
and Public Mobile
Network

Schedule to Patent Security Agreement
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PO7304 GRANTED | Telephone Having | 08/709251 | 1996-09-10
FAM Sealed Acoustical 09-10
Passageway through
Flip Cover Hinge
PO7315 us GRANTED | Antenna Matching 08/717462 | 1996-09-20 | 3874921 1999-
FAM -| Network Switching 02-23
Requiring No
Switch Contacts
P07426 us GRANTED | System connector 08/746339 | 1996-11-08 | 6212402 2001-
FAM . 04-03
P07448 Us GRANTED | Method for 08/749236 | 1996-11-15 | 5933418 1999-
FAM ' Increasing Control } 08-03
Channel Capacity in
a Communication
System
P07453 uUs GRANTED | Receive Only Watch | 08/941241 | 1997-09-30 | 6108534 2000-
FAM 08-22
PO7462 Us GRANTED | Flip On/Off 08/722680 | 1996-09-30 | 5918188 1999-
FAM Petector 06-29
P07501 us GRANTED | Local time manager | 08/759182 | 1996-12-04 | 5818920 1998-
FAM 10-06
PO7510 us GRANTED | Arrangement, 1 08/990371 | 1997-12-15 | 6049712 2000-
FAM system and method 04-11
relating to
telecommunications
acces and control

Schedule to Patent Security Agreement
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PO7533 uUs GRANTED | Multi-Layered 08/747463 | 1996-11-12 | 6651104 2003-
FAM Interface for 11-18

Interconnecting

Application

Programs to System

Bus Lines for

Electronic Devices
P07534 Us GRANTED | FElectroluminescent | 08/747846 | 1996-11-13 5971557 1999-
FAM Backlit Devices 10-26
P07540 uUs GRANTED | Time-Multiplexed 08/752020 | 1996-11-19 | 6606309 2003-
FAM short message 08-12

Acknowledgement E

systems and

Methods
PO7558 us GRANTED | Method forcina 08/781940 | 1996-12-03 | 5956646 1999-
TFAM Mobile Satellite 09-21

Communication

System
07604 Us GRANTED | Method and 08/766181 | 1996-12-12 | 6229737 2001-
FAM Apparatus for 05-08

Initializing

Semiconductor

Memory
P07645 us GRANTED | SIM Card 08/777625 | 1996-12-31 | 5883786 1999-
FAM Containment - 03-16

Assembly.
PO7774 Us GRANTED | Adaptive Frequency | 08/797404 | 1997-02-10 | 5974324 1999-
FAM Reuse Plan 10-26
PO7776 uUs GRANTED i Mobile Satellite 08/798137 | 1997-02-12 | 6650868 2003-
FAM Phone System 11-18

: Incorporating
Svmmetrical and
| Non-Symmetrical wla
Waveform Modes

Schedule to Patent Security Agreement
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P07832 uUs | GRANTED | Support of multiple i 08/804107 | 1997-02-20 | 6061549 2000-

FAM modulation levels 05-09
for a cellular traffic
channel

PO7836 uUs GRANTED | Method and 08/808845 | 1997-02-28 | 6002930 1999-
FAM Apparatus for 12-14
Assigning
Personality
Information to
Roaming Mobile
Radios

P0O7834 uUs GRANTED | Apparatus and 08/802047 | 1997-02-18 | 6038308 2000-
FAM associated method 05-02
: for adaptively
selecting a paging

area in which to
page a mobile
terminal

P0O7898 us GRANTED | Satellite 08/823027 | 1997-03-21 3937332 1999-
FAM Telecommunication 08-10
s Repeaters and
Retransmission
Methods

P0O8018 Us GRANTED | Latch Mechanism 08/834287 | 1997-04-15 | 5831579 1998~
FAM for Mobile 11-03
Communication
Devices

P08347 uUs GRANTED | Method for 08/902051 | 1997-07-29 6032590 2000-
FAM Reducing Scan (04-18
Time

P08399 | US GRANTED | Fixed and Mobile 08/920596 | 1997-08-29 | 6052586 2000-
FAM Satellite 04-13
Radiotelephone
Systems and
Methods with
Capacity Sharing

P08408 Us GRANTED | Method and 08/917578 | 1997-08-22 1 6163694 2000-
FAM apparatus for 12-19
standby state cell
selection in a
celiular telephone
system

Schedule to Patent Security Agreement
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P08458 GRANTED | Frame Structure for | 08/928195 | 1997-09-12 | 6058293 2000~
FAM Cellular Telephone 05-02
P08470 Us . GRANTED | System and Method | 08/923675 | 1997-09-04 | 6134277 2000-
FAM for Self-Adaptive 10-17

Maximum

Likelihood

Sequence Detection
P08476 Us GRANTED | Circuit and Method | 08/933111 | 1997-09-18 | 6078192 2000-
FAM for Using the 12C ’ 06-20

Serial Protocol with

Muliiple Voltages
PO8477 us GRANTED [ Methods and 08/936507 | 1997-09-24 6078626 2000-
FAM Systems for 06-20

Communicating

Information Using

Separable

Modulation

Congstellations
P08482 uUs GRANTED | Integrated means for | 09/163820 | 1998-09-30 | 6470174 2002~
FAM communication 10-22
P08594 uUs GRANTED | Methods and 08/888215 | 1997-07-03 | 6208877 2001-
FAM Apparatus for 03-27

Selectively

Displaying

Tnformation Entered

froma

Radiotelephone

Keypad
PO8774 us GRANTED | Improved Audioin | 08/986329 | 1997-12-08 | 6317613 2001-
FAM a Mobile Receiver , 11-13
P088R51 us | GRANTED | Ahand-held display | 09/220264 | 1998-12-23 | 6411275 2002-
FAM _ device and a method 06-25

of displaying screen '

images

Schedule to Patent Security Agreement
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FAM

P21295

us

FILED

Signaling Support

for Antenna
Selection Using
Subset Lists and
Subset Masks

13/292738

2011-11-09

P21295
FAM

us

GRANTED

Signaling Support
for Antenna
Selection Using
Subset Lists and
Subset Masks

11/538335

2006-10-04

8068872

2011-
11-29

P22506
FAM

us

FILED

LENGTH
INDICATOR
OPTIMIZATION

12/447396

2007-06-2¢

P24242
FAM

us

GRANTED

DATA BLOCK
SIZE
MANAGEMENT
INA
COMMUNICATIO
N SYSTEM
UTILIZING
HYBRID
AUTOMATIC
REPEAT
REQUESTS WITH
SOFT
COMBINING

12/663459

2008-05-09

8341484

2012-
12-25

P26464
FAM

us

GRANTED

SYNCHRONIZATI
ON DETECTION
USING

"BANDWIDTH

AND ANTENNA
CONFIGURATION

12/187553

2008-08-07

7986758

2011-
07-26

P30100
FAM

us

GRANTED

Methods and
arrangements in a
mobile
telecommunication
network

12/893383

2010-09-29

8447343

2013-
05-21

| ountry | Statu \pr |App Date
PO7611 Us GRANTED | Multi-Sector Antennae 08/764991 1996-12-16 | 5936580 1999-08-10
FAM Configuration
P07630 us GRANTED | Antenna System for Dual 08/773661 1996-12-24 | 6025816 2000-02-15
FAM Mode Satellite/Cellular

Portable

Schedule to Patent Security Agreement
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Schedule to Patent Security Agreement

Huawei v. OPTIS Exhibit No.

Ref ) e 0. AppT  {Patent Dato
PO7635 - | Apparatus for Enabling a 08/773438 - 1996-12-27 | 5987311 1999-11-16
FAM Keypad in Response to ‘

Antenna Extension
P07651 |US GRANTED | Device for antenpas 09/005367 1998-01-09 | 6133877 2000-10-17
FAM
PO7819 |US GRANTED | Compact dual pelarized 09/023428 1998-02-13 | 6061032 2000-05-09
FAM o antenna element
P07930 | US GRANTED | An anterna unit 09/037367 1998-04-08 | 5990839 1999-11-23
FAM
P07974 | US GRANTED | An apparatus and a method 09/066953 1998-04-28 | 6018320 2000-01-25
FAM relating to antenna systems
PO8009 us GRANTED | Radio-antenna arrangement 09/073267 1998-05-06 { 6218987 2001-04-17
FAM with variable lobe width
PO8012 | US GRANTED |Method and device for 09/072332 1998-05-04 | 6081233 2000-06-27
FAM beamport combining
PO8012  |(US GRANTED | Method and device for 09/443362 1998-05-04 | 6225947 2001-05-01
FAM beamport combining
PO8117 us GRANTED | Device in antenna system 09/089517 1998-06-03 | 6100856 2000-08-08
FAM
PO8121 |US GRANTED | Antenna device 09/073438 1998-05-06 | 6104347 2000-08-15
FAM
PO8168 | US GRANTED | Balanced diversity 09/099323 1998-06-18 | 6574461 2003-06-03
FAM '
PO8208 | US GRANTED | Microstrip structure 09/104328 1998-06-25 | 5977915 1999-11-02
FAM
P08522 | US GRANTED | Zero-bias detector 09/161231 1998-09-28 | 6097247 2000-08-01
FAM _
P08610 us GRANTED | Terminal antenna for 08/957244 1997-10-24 | 6034634 2000-03-07
FAM communications systems
PO8719 |US GRANTED | Suspended Double Microstrip | 09/196166 1998-11-20 [6150982 2000-11-21
FAM
P08720 | US GRANTED | Suspended Double Microstrip | 09/686637 2000-10-11 | 6266016 2001-07-24
FAM in PCB
PO891l | US GRANTED | Multiple band telescope type | 08/958842 1997-10-28 | 6310578 2001-10-30
FAM antenna for mobile phone
P08973 us GRANTED | Retractable Radiotelephone | 09/001870 1997-12-31 | 6097934 2000-08-01
FAM . Antennas with Extended

Feeds
P09014 Us GRANTED | Low voltage transistor biasing | 09/217226 1998-12-21 | 6253885 2001-07-03
FAM -
P0OS039 | US GRANTED 09/383913 1999-08-26 | 6369677 2002-04-09
FAM
P09227 us GRANTED | Anordning och forfarande for | 09/333882 1999-06-15 | 6389777 2002-05-21
FAM skyddande av ett foremél
P09230  |US GRANTED | Link-efficiency based 09/044357 1998-03-19 | 6236656 2001-03-22
FAM scheduling in radio data

communications systems
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P09274 | US GRANTED (Radio Frequency Antenna 09/045753 1998-03-20 | 6204816 2001-03-20
FAM ]
P09291 us GRANTED | Antenna arrangement 09/383732 1999-08-26 | 6239750 2001-05-29
FAM
PO9357 |US GRANTED | Skapande av avsiktlig sidlob | 09/300127 1995-04-27 |6542519 2003-04-01
FAM
P09451 UsS GRANTED | Iimpedance-matching device | 09/306144 1999-05-06 | 62223500 2001-04-24
FAM
P09504 Us GRANTED | Flip Open Antenna for a 09/080074 1598-05-15 | 5995052 1999-11-30
FAM Communication Device
PO9320 | US GRANTED 09/120203 1998-07-22 16334202 2001-12-25
FAM
P09532 | US GRANTED | Mobile Unit for Pilot Symbol | 09/094140 1998-06-09 | 6381290 2002-04-30
FAM Assisted Wireless System and

Method of Improving

Performance Thereof
P09538 | US GRANTED | Metod for framstillning av en | 09/310171 1999-05-12 | 6285335 - 2001-09-04
FAM antennstruktur och

antennstruktur framstalld

medelst ndmnda metod _
P09618 (| US GRANTED | Apparatus and Method of 09/083012 1998-05-21 | 6157379 2000-12-05
FAM Formatting a List for Display '

i on a Touchscreen

POS703 | US GRANTED |lmprovement of polarization | 05/411986 1999-11-17 6225950 2001-05-01
FAM isolation in antennas ‘
P0O9749 | US GRANTED 09/131336 1998-08-07 | 6202074 2001-03-13 .
FAM
P099s2  |US GRANTED | Antenna for Hand-Held 09/128755 1998-08-04 | 6107968 2000-08-22
FAM Communication User

Terminal
P10029 us GRANTED | Integral Antenna Assembly 09/167758 1998-10-07 | 6107970 2000-08-22
FAM and Housing for Electronic

Device
P10094 |US GRANTED | Paging Antenna and 09/862848 2001-05-21 | 6430419 2002-08-06
FAM Radiotelephones

Incorporating Same
P100%4 | US GRANTED | Paging Antenna and 09/305956 1999-05-06 | 6259897 2001-07-10
FAM Radiotelephones

Incorporating Same
P10102 | US GRANTED | Integrated Transmitter and 09/224344 1998-12-31 | 6522895 2003-02-18
FAM Receiver Components for a

Dual-Band Transceiver
P10122 | US GRANTED | Flat Blade Antenna and Flip | 09/217048 1998-12-21 | 6232924 2061-05-15
FAM Mounting Structures

|P10134 | US GRANTED | Antenna Elcctrical Coupling | 09/21704% 1998-12-21 | 6249688 2001-06-19

FAM Configurations
P10224 uUs GRANTED | Tunable microwave devices | 09/548161 2000-04-13 | 6433375 2002-08-13
FAM

Schedule to Patent Security Agreement
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1 i L App AppDate  Patent No . |PatentDate
P10361 uUs GRANTED | Systems & Methods for 09/248887 1999-02-11 | 6215449 2001-04-10
FAM Coaxially Coupling an

Antenna Through an Insulator
P10390 | US GRANTED |Method Of Conformal 09/240409 1999-01-29 [6219258 2001-04-17
FAM ; Coating Internal Circuitry Of

Assembled Equipment
P103%0 us GRANTED | Method Of Conformal 09/778494 2001-02-07 | 6629365 2(03-10-07
FAM Coating Internal Circuitry Of :

Assembled Equipment
P103%94 | US GRANTED | An Adaptive Rate Channel 09/283684 1999-04-01 | 6807163 2004-10-19
FAM Scanning Method For TDMA

Wireless Communication

Systems
P103% |US GRANTED | S&M for Coaxially Coupling | 09/248434 1999-02-11 | 6069588 2000-05-30
FAM an Antenna to a :

Radiotelephone through a

Window & Amplifying

Signals Adjacent and Inside

the Window
P10402 us GRANTED |Mechanical Spring Antenna | 09/309017 1999-05-10 | 6272356 ' 2001-08-07
I'AM and Radiotelephones

Incorporating Same
P10429 | US GRANTED | Parasitic Dualband Matching | 09/313044 1999-05-17 | 6198943 2001-03-06
FAM Of An Internal Looped Dipole

Antenna
P10466 |US GRANTED | Apparatus and Methods for | 09/372015 1999-08-11 | 6633559 2003-10-14
FAM Extended Base Station Range

Using Staggered Uplink

Frame Structures
P10474 us GRANTED | Systems and Methods for 09/337448 1999-06-21 | 6628676 2003-09-30
FAM Communicating Messages

Among Cascaded Devices by

Bit Shifting
P10477 us GRANTED | Methods for Forming Charge | 09/359729 1999-07-22 | 6204826 2001-03-20
FAM Coupled Devices Including

Buried Transmissions Gates
P10530 uUs GRANTED | Multiple Frequency-band 09/339250 1999-07-22 | 6198442 2001-03-06
FAM . branch antenna _
P10548 | US "’ GRANTED | Antenna Push Button 09/500517 2000-02-09 | 6545642 " 2003-04-08
FAM Assembiy and Portable i

Radiotelephone Including

Same
P10548 | US GRANTED | Antenna Push Button 10/359974 2003-02-07 | 6812898 2004-11-02
FAM Assembly and Portable

Radiotelephone Including

Same
PI10656 |US GRANTED | External Driving Circuit for | 09/405372 1999-09-24 | 6111765 2000-08-29
FAM Bridge Type Synchronous

Rectification

Schedule to Patent Security Agreement
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P10792  |US GRANTED | Mobile telephone apparatus [ 09/387088 1999-08-31 | 6611682 2003-08-26
FAM and method for call divert '

service
P10823 us GRANTED | Method and arrangement for | 09/408069 1999-09-29 16236364 2001-05-22
FAM improving null depths
P10850 uUs GRANTED | Communications network and | 09/228878 1999-01-12 | 6693894 2004-02-17
FAM method for directly routing

calls to mobile subscribers

using an internet protocol

network
P10912 us GRANTED 09/444831 1999-11-22 | 6215369 2001-04-10
FAM
P10972 us GRANTED | Tuneable spiral antenna 09/594769 2000-06-16 |6335710 2002-01-01
FAM
P11019 uUs GRANTED | Base station subsystem and 09/283652 1999-04-01 | 6687226 2004-02-03
FAM method for handling an

increase in traffic volume that

overloads a terrestrial link in

an internet protocel network
P11065 Us GRANTED | A method and an arrangement | 09/588599 - 2000-06-07 | 6778620 2004-08-17
FAM for preventing metastability
P11181 Us GRANTED |METHOD AND SYSTEM 09/252028 1999-02-18 | 6343368 2002-01-29
FAM FOR FAST MAXIMUM A )

POSTERIORI DECODING
P11188 Us GRANTED | Method and systems for 09/461029 1999-12-15 | 6754493 2004-06-22
FAM dynamic threshold adjustment

for handoffs in radio

communication system
Pl11244 Us GRANTED | Scanning lens antenna 09/454224 1999-12-02 | 6195059 . 2001-02-27
FAM
P11317 us GRANTED" | Resonator med variabel 09/522399 2000-03-09 | 6466114 2002-10-15
FAM resonansirekvens
P11415 Us GRANTED | Electrically tunable device 09/885520 2001-06-20 | 6563153 2003-05-13
FAM and a method relating thereto
P11514 uUs GRANTED | Automatic Implementation of | 10/019692 2000-07-04 | 6985738 2006-01-10
FAM Channel Plan Change in

) Cellular Network

P11586 uUs GRANTED ‘ (09/736321 2000-12-15 |6433423 2002-08-13
FAM
P11624 us GRANTED | System for Increasing 09/621392 2000-07-21 | 6266019 2001-07-24
FAM Antenna Efficiency
P11631 Us GRANTED | A Dual Band Compact 09/499976 2000-02-08 | 6184836 2001-02-06
FAM . Internal Antenna )
P116356 Us GRANTED | Compact, Broadband 09/512493 2000-02-24 | 6218992 2001-04-17
FAM Inverted-F Antennas with

Conductive Elements and

Wireless Communicators

Incorporating Same
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Pile6d us GRANTED | MS Supported Private System | 09/474930 1999-12-30 ;6829480 2004-12-07
FAM Roaming
P11712  [US GRANTED 09/631474 2000-08-03 | 6925072 2005-08-02
FAM :
P11787 |US GRANTED | Split Inductor with Fractienal | 09/401573 1999-09-22 | 6307458 2001-10-23
FAM Turn of Each Winding and

PCR Including Same
P11969 us GRANTED | An arrangement relating to 09/638103 2000-09-08 | 6606006 2003-08-12
FAM oscillators
P12119  |US GRANTED |Methods and apparatus for 09/472881 1999-12-28 | 6600758 2003-07-29
FAM measuring control carrier

signal strength in wireless

communications systems

employing discontinuous

control carrier transmissions
P12170  |US GRANTED | METHOD OF AND 09/374263 1999-08-16 | 6470192 2002-10-22
FAM APPARATUS FOR BEAM

REDUCTION AND

COMBINING IN A RADIO

COMMUNICATIONS

SYSTEM
P12197 |US GRANTED | Scanning continuous antenna | 09/717001 2000-11-22 | 6326931 2001-12-04
FAM reflector device
P12202 |US GRANTED | Sparse array antenna 09/657999 2000-09-08 | 6351243 2002-02-26
FAM
P12215 |US GRANTED | An Antenna for a Portable 09/887144 2001-06-22 | 7053839 2006-05-30
FAM " | Communication Apparatus,

and a Portable

Communication Apparatus

Comprising such an Antenna
P12231 us GRANTED | Anordning vid reflektorantenn | 09/748185 2000-12-27 | 6429826 2002-08-06
FAM '
P12267 |US GRANTED | Method and apparatus relating | 09/749920 2000-12-29 | 6826410 2004-11-30
FAM to radio communication
p12433 |US GRANTED | Antenna Systems Having 09/585514 2000-06-01 | 6225951 2001-05-01
FAM Capacitively Coupled Internal

Retractable Antennas and

Wireless Communicators

Incorporating Same
Pi2441 US GRANTED | Notch antennas and wireless | 09/698600 2000-10-27 | 6424300 2002-07-23
FAM communicators incorporating

same
P12603 |US GRANTED | Time Interval Based Channel | 09/866241 2001-05-25 |6711124 2004-03-23
FAM Estimation With Transmit

Diversity
P12631 us GRANTED | Transmitter Apparatus and 09/931546 2001-08-16 | 6480046 2002-11-12
FAM Methods Using Frequency

Doubling Modulation:
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. AppDa

P12897 |US GRANTED | PHYSICAL CHANNEL 10/000803 2001-12-04 | 7239621 2007-07-03

FAM RELATION

SYSTEM/METHOD FOR

USE IN CELLULAR

TELECOMMUNICATIONS

NETWORK
P13087 |US GRANTED | Communications system 15/835479 2001-04-16 | 6711405 2004-03-23
FAM
P13098 | US GRANTED | Gruppantenn med smalare 09/985634 2001-11-05 | 6611239 2003-08-26
FAM sidolober i horisontalplanet
P13130 {US GRANTED 10/311588 2001-07-17 | 7245921 2007-07-17
FAM .
P13270 Us GRANTED | System and method for testing | 09/609635 2000-07-03 | 6662008 2003-12-09
FAM a comimunication system
P13619 US GRANTED | A multilayer balun 10/0366635 2001-12-21 . | 6603383 2003-08-05
FAM transformer structure
P13667 us GRANTED | Method and apparatus for 09/708526 2000-11-09 |6735451 2004-05-11
FAM providing downlink power

control in radio
communication systems
employing virtual cells

P13816 |US GRANTED | Using statistically ascertained | 09/998921 2001-12-03 | 6980803 2005-12-27
FAM positien for starting ’
synchronization scarcher

during diversity handover

P13941 us - GRANTED 09/973805 2001-10-11 | 6549153 2003-04-15

FAM
P13984 | US GRANTED | Connection procedure 107479292 2002-03-29 | 7620007 2009-11-17
FAM :
P14029 US GRANTED |Micro Electromechanical 10/750900 2004-01-05 | 6930873 ' 2005-08-16
FAM Switches
P14029 [US GRANTED | Micro Electromechanical 10/112046 2002-04-01 | 6720851 2004-04-13
FAM Switches
P14031 us GRANTED | Micro Electromechanical 10/112035 2002-04-01 | 6798321 2004-09-28
FAM Switches )
P14043 uUs GRANTED | Ferroelectric devices and 11/229622 2005-09-20 | 7274277 2007-09-25
FAM method relating thereto. ‘
P14043  |US GRANTED | Ferroelectric devices and 110/704146 2002-05-08 | 6985054 2006-01-10
FAM method relating thereto. )
P14249 {US GRANTED | Multiplexing methed in a 10/471825 2002-03-01 | 7477697 2009-01-13
FAM multi carrier transmit

diversity system
P14252  |US GRANTED | Printed circuit board 10/475137 2001-04-17 |7102480 2006-09-05
FAM integrated switch
P14438 Us GRANTED | An arrangement and a method | 10/947409 2003-03-27 | 6946916 2005-09-20
FAM relating to phase locking
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P14830 us GRANTED | APPARATUS AND 09/959651 2001-10-30 | 7457263 2008-11-25
FAM METHOD FOR CHANNEL :

REQUEST IN A WIRELESS

COMMUNICATION

SYSTEM
P14832 | US GRANTED 10/011669 2001-10-29 |7061884 2006-06-13
FAM ‘ :
P14879 us GRANTED | Speech Recognition Using 09/970369 2001-10-02 | 6937980 2005-08-30
FAM Microphone Antenna Array
P15055 Uus GRANTED | Assembly for mounting 10/077318 2002-02-15 | 6545352 2003-04-08
FAM power semiconducive

modules to heat dissipators
P15146 | US GRANTED | Downlink Lead Sharing by 10/185746 2002-06-28 | 6667712 2003-12-23
FAM Nulling, Beam Steering and

Beam Selection
Pis146 | US GRANTED | Downlink Load Sharing by 10/661883 2003-09-12 | 6853333 2005-02-08
‘FAM Nulling, Beam Steering and

Beam Selection
P15146 |US GRANTED | Downlink Load Sharing by 10/661883 2003-09-12 | 6853333 2005-02-08
FAM Nulling, Beam Steering and

Beam Selection
P15152 jUS GRANTED | METHODAND 10/157221 2002-05-29 | 7187664 2007-03-06
FAM ARRANGEMENT IN A

COMMUNICATION

SYSTEM
P15278 |US GRANTED | Methed and Apparatus for 10/012348 2001-12-12 | 7224703 2007-05-29
FAM Segmenting a Data Packet
P16015 Us FILED ASSIGNING TIME SLOTS | 10/536253 2002-12-19
FAM DURING TRANSMISSION

GAPS PF A FIRST

PROTOCOL

COMMUNICATION TO A

SECOND PROTOCOL

COMMUNICATION
P16245 us GRANTED | COMPARATOR OFFSET 10/509828 2003-02-24 | 7075465 2006-07-11
FAM CALIBRATION FOR A/D

CONVERTERS
P16501 us GRANTED | Signal receiver devices and 107506035 2002-05-31 | 7602866 2009-10-13
FAM methods ’
P16509 us GRANTED | A Substrate Structure, a 11/225851 2003-03-14 | 7535004 2009-05-19
FAM Method and an Arrangement

for Producing Such Substrate

Structure
P16974 Us GRANTED |TRANSMISSION LINE 11/298748 2003-06-13 | 71024536 2006-09-05
FAM
P17559 us GRANTED | A multiband PLL arrangement | 10/595426 2003-10-23 | 7738018 2010-06-15
FAM and a method of controlling

such arrangement »
P18071 Us GRANTED | Tunable arrangements 10/597811 2004-02-10 | 7903040 2011-03-08
FAM
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RefNo. | Country |Stato e AppDate [ Pat Patent Date |
P18403 GRANTED |RADIO QUALITY BASED | 11/662386 2004-10-25 | 8107425 2012-01-31
FAM CHANNEL RESOURCE

MANAGEMENT
P18415 | US GRANTED | A delay locked loop with 10/581786 2003-12-10 | 7456664 2008-11-25
FAM . | precision controlled delay .
P18796 uUs GRANTED | Antenna device, and array | 10/584907 2004-12-27 7403169 2008-07-22
FAM antenna, with planar notch

element feed
P18833 1US GRANTED | Scanable sparse antenna array | 10/580611 2003-11-27 7696945 2010-04-13
FAM
P18882 US GRANTED | An oscillator circuit with 10/581788 2003-12-1¢ | 7352253 2008-04-01
FAM tuneable signal delay means
Pigo1s | Us GRANTED |RESQURCE RESERVATION | 10/596615 2003-12-19 | 7881196 2011-02-01
FAM IN A PACKET SWITCHED

" | TELECOMMUNICATIONS

NETWORK _
P19183 us GRANTED | An improved tuneable delay | 10/586139 2004-03-09 | 7642883 2010-01-05
FAM ‘ line
P19309 |US . GRANTED | A Tuneable resonator 11/573312 2004-07-06 | 7548142 2009-06-16
FAM
P19419 | US GRANTED | SAIC-compensated 10/857359 2004-06-01 | 7471928 2008-12-30
FAM modulation scheme

management
P19469 us GRANTED | Pre-alignment outside an 11/57623¢ 2004-09-30 | 7667656 2010-02-23
FAM anteana measurcment range
PI19727 | US GRANTED | Coupling net and MMIC ' 11/720497 2004-12-03 | 7489197 2009-02-10
FAM amplifier
P15834 us GRANTED | A phase shifter device 11/915072 2003-06-10 | 7714681 2010-03-11
FAM
P20076 us GRANTED | An improved system for 11/813127 2004-12-30 | 8065878 2011-11-29
FAM cellular telephony, and an

antenna for such a system
P20140 Us GRANTED | A tunable circuit arrangement | 11/916583 2003-06-09 | 7936235 2011-05-03
FAM and a methed for providing .

such an arrangement )
P20215 |US GRANTED {ISR Title: A 11/914657 2005-06-20 | 8023424 2011-09-20
FAM COMMUNICATION NODE

AND AMETHOD FOR

ROUTING TRAFFIC IN A

COMMUNICATION

NETWORK BY

CALCULATING AT LEAST

ONE METRIC FOR AT

LEAST ONE LINK AND A

SENSITIVITY

PARAMETER FOR SAID

METRIC.
P20336 |US GRANTED | AN ARRANGEMENT FOR. | 11/995396 2005-07-15 | 8218283 2012-07-10
FAM PEAK-FIELD

SUPPRESSION
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P20419 ATRANSCONDUCTANCE | 12/090710 2005-10-20 | 7626461 2009-12-01
FAM STAGE ARRANGEMENT
P20640 {1 US GRANTED | Technique for Controlling 11/915706 2005-05-30 | 8213382 2012-07-03
FAM Handovers within a Multi-

Radio Wireless

Communication System
P20774 us GRANTED |OSCILLATING CIRCUIT 12/088972 2005-10-05 | 7688153 2010-03-30
FAM ARRANGEMENT AND

METHOD RELATING

THERETO
P20846 us GRANTED 11/921179 2006-04-18 18031673 2011-10-04
FAM
P20848 us” GRANTED | ARRAY ANTENNA WITH | 12/097863 2005-12-23 | 7855690 2010-12-21
FAM ENHANCED SCANNING )
P21027 us FILED METHOD FOR POWER 12/090129 2005-10-14
FAM CONTROL IN A WIRELESS

STATION
P21193 uUs FILED Method and arrangement 12/064965 2005-08-29
FAM relating to distribution of

control for wireless

communications
P21221 us GRANTED | Channel Estimator and 12/278379 2007-02-08 | 8121231 2012-02-21
FAM Method for Channel

Estimation
P21314 Us GRANTED | A SUBHARMONICALLY 12/094310 ' 20035-11-23 | 8249541 2012-08-21.
FAM PUMPED MIXER
P21879 |US GRANTED |TRIMMING OF 12/373541 2006-07-13 | 8183960 2012-05-22
FAM WAVEGUIDE FILTERS )
P21880 Us GRANTED | Method and Arrangement for | 12/447804 2006-10-30 | 7952445 2011-05-31
FAM a Voltage Controlled

. Oscillator Circuit

P22004 Us GRANTED | METHOD FOR 12/527535 2007-02-16 {8195238 2012-06-05
FAM REPETITIVE

TRANSMISSIONS IN

DIFFERENT DIRECTIONS
P22025 uUs GRANTED | A Dual Polarized Waveguide | 12/520709 2006-12-21 | 8113563 2012-02-14
FAM Feed Arrangement
P22241 us GRANTED | Method and Apparatus for 11/733333 2007-04-10 ;8000419 2011-08-16
FAM Cancellation of Partially

Known Interference Using

Transmit Diversity Based

Interference Cancellation
P22241 USs GRANTED | Method and Apparatus for 13/158936 2011-06-13 | 8265213 2012-09-11
FAM : Cancellation of Partially

Known Interference Using

Transmit Diversity Based

Interference Cancellation
P22425 us GRANTED | Method for reducing Delay in | 12/447844 2006-11-01 | 8325650 2012-12-04
FAM a Communication System

Employing HARQ
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P22432 |US GRANTED | Distributing signals for load | 12/441484 2007-09-06 | 8503402 2013-08-06
FAM balancing of power amplifiers |
P22998 |US GRANTED . 11/684692 2007-03-12 | 8515377 o 2013-08-20
FAM
P23082 | US GRANTED | A dual polarized antenna with | 12/598817 2007-05-04 | 8212732 2012-07-03
FAM nufl-fifl
P23146 | US GRANTED | An Oscillator Arrangement 12/665183 2007-06-20 | 8525604 2013-09-03
FAM
P23264 [US GRANTED | AMETHOD OF 12/522624 2007-01-10 |8200210 - 2012-06-12
FAM DETERMINING RADIO

CHANNEL ‘

CHARACTERISTICS
P23328  |US GRANTED | Continued telecommunication | 12/666203 2007-06-25 | 8380525 2013-02-19
FAM with weak links
P23574 us GRANTED | CALIBRATION METHOD 12/522794 2008-02-06 | 8401485 2013-03-19
FAM AND DEVICE IN

’ TELECOMMUNICATION

SYSTEM
P23383 [US GRANTED |METHOD AND 12/522785 2007-02-26 | 8369461 2013-02-05
FAM ARRANGEMENT

RELATING TO

TELECOMMUNICATIONS
P23791 uUs GRANTED | A Method for compensating a | 12/665627 2007-06-21 | 8260336 2012-09-04
FAM radiation beam to beam

steering
P23830 uUs GRANTED | AN IMPROVED HARTLEY |12/679932 2007-09-25 | 8169269 2(112-05-01
FAM VOLTAGE CONTROLLED

- OSCILLATOR

P23986 |US FILED SCHEDULING IN 12/674335 2007-08-21
FAM WIRELESS NETWORKS
P24045 Us GRANTED | ADUAL-BAND COUPLED |12/739012 2007-10-23 | 8125282 2012-02-28
FAM VCO ,
P24069 |US GRANTED | SIGNAL MODULATION 12/676005 2007-09-04 | 8072283 2011-12-06
FAM FOR SWITCHED MODE

POWER AMPLIFIERS
P24214 us FILED AGC low threshold sigﬂal 12/992692 2008-05-15
FAM level detection :
P24390 | US GRANTED |METHOD AND 12/667829 2008-04-23 | 8553667 2013-10-08
FAM ARRANGEMENT IN A

TELECOMMUNICATION

SYSTEM
P24503 us FILED 12/674020 2008-08-22
FAM : _
P24506 |US GRANTED | WCDMA AGC receiver SNR | 12/991479 2008-05-15 | 8320865 2012-11-27
FAM adjustment and signalling
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P24905 |US GRANTED | Handover optimization: 12/105650 2008-04-18 | 8126462 2012-02-28
FAM reduction in handever HO
interruption latency in wimax
PCT title: REDUCTION IN
HANDOVER
INTERRUPTION IN
WIMAX
P25207 us GRANTED | A combined mixer and balun | 12/920890 2008-03-25 | 8299838 2012-10-30
FAM design
P25251 us FILED 13/936136 2013-07-31
FAM '
P25251 |US FILED 12/234067 2008-09-19
FAM »
pP252351 us GRANTED 13/281291 2011-10-25 | 8527843 2013-09-03
FAM .
P25323 us GRANTED | Dual-band Voltage-Controfled | 12/993153 2008-05-30 | 8344811 2013-01-01
FAM Oscillator Arrangement
P25790 |US FILED A RECONFIGURABLE 13/062743 2008-09-08
FAM FILTER APPARATUS
P25805 Uus GRANTED | Frequency Multiplier 12/997957 2008-06-16 | 8040166 2011-10-18
FAM .
P26024 US FILED COORDINATED 13/061969 2008-09-05
FAM ' TRANSMISSION FOR
SECONDARY USAGE
P26267 |US FILED An improved large area photo | 13/128776 © {2008-11-12
FAM detector
P26273 us GRANTED 12/342439 2008-12-23 | 8068952 2611-11-29
FAM
P26424 | US FILED User and traffic data retention | 13/126027 2008-10-28
FAM (ALL) in lawful interception. _
P26470 Us FILED AMETHOD AND AN 13/130445 2008-12-23
FAM {ALL) ARRANGEMENT FOR
DETERMINING AN
ADMISSION CONTROL
THRESHOLD
P26554 | US FILED Antenna Arrangement, With | 13/061218 . | 2008-08-28
FAM Improved Isolation between
Adjacent Cell Areas
P26595 |US FILED ASYSTEMIN A 13/127188 ' 2008-11-03
FAM NETWORK NODE FOR
REGULATING
TEMPERATURE OF
ELECTRONIC
EQUIPMENT
P26719 US, GRANTED | METHOD AND 12/993555 2009-06-04 | 8270906 2012-09-13
FAM APPARATUS RELATING
TO SPECTRUM SENSING
P26720 |US GRANTED |METHOD AND 12/990880 2009-06-01 | 8509701 2013-08-13
FAM APPARATUS RELATING :
TO SPECTRUM SENSING
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: Country. AppNo. \pp D Patent Date
P26960 | US FILED REPORTING OF MULTIPLE | 14/056512 2009-07-22
FAM TF/RAT FREQUENCY

LAYER RESTRICTIONS
P26960 us GRANTED | REPORTING CF MULTIPLE | 12/507376 2009-07-22 | 8588846 2013-11-19
FAM IF/RAT FREQUENCY

LAYER RESTRICTIONS
P26963 | US FILED METHODS AND 13/130854 2008-11-27
FAM ARRANGEMENT IN A

COMMUNICATION

SYSTEM
P27031 Us FILED METHOD AND 13/263255 2009-04-07
FAM APPARATUS FOR

ALLOCATING

RESOURCES TO USER

EQUIPMENTS IN A

TELECOMMUNICATIONS

SYSTEM
P27157 Us FILED METHODS AND ENTITY 13/140691 2008-12-19
FAM ‘ FOR CONVEYING DATA

UNITS
P27372 us FILED AMETHOD AND 13/14250% 2008-12-25
FAM (ALL) APPARATUS FOR

DYNAMIC TRANSMITTER

TO MULTI-CARRIER

POWER AMPLIFIER

MAPPING
P27465 uUs FILED MOBILITY SOLUTION 13/144947 2010-01-22 .
FAM (ALL) SELECTION INDICATOR

FOR VOICE OVER EPS
P27651 |US FILED AMETHOD OF SENSING | 13/129149 2009-03-23
FAM
P27929 |US FILED A transition from a chiptoa | 13/319171 2009-05-08
FAM waveguide port
P27961 us FILED AN IMPROVED 13/264573 2009-04-20
FAM OSCILLATOR CIRUCIT
P27974 | US FILED An Improved Antenna 13/320802 2009-05-27
FAM (ALL) Arrangement
P28123 Us FILED UE behaviour for GANC 13/144327 2010-01-12
FAM discovery in roaming

scenarios in CS-over-LTE-

via-GAN solutions 7
P28148 |US GRANTED | Automatic mapping between | 13/145232 2010-01-22 | 8412230 2013-04-02
FAM E-UTRAN and

GERAN/UTRAN/GAN cells

in CS-over-LTE-via-GAN

solutions.
128242 us FILED METHOD AND 13/148433 2009-06-23
FAM ARRANGEMENT IN A

WIRELESS

COMMUNICATION

SYSTEM
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Ref No, -~ |Aep |App Date
P28293 PROCESSING NODES AND | 13/393704 2009-11-06
FAM ) METHODS OF
: ESTIMATING

INTERFERENCE IN A

RADIO

TELECOMMUNICATION

NETWORK
P28571 uUs FILED AN IMPROVED 13/391863 2009-08-27
FAM TRANSFORMER
P28640 us FILED AMETHOD FOR 13/378263 2009-06-17
FAM ANTENNA CALTBRATION :

IN AWIDEBAND

COMMUNICATION

SYSTEM
P29237 | US GRANTED |LOCATING A SOURCE OF | 12/758744 - 2010-04-12 | 8526574 2013-09-03
FAM WIRELESS

TRANSMISSIONS FROM A

LICENSED USER OF A

LICENSED SPECTRAL

RESOURCE
P29565 | US FILED METHOD AND 13/509826 2009-12-30
FAM APPARATUS RELATING :

' TO SIGNAL CONTROL

P297M1 Us FILED Methods and Arrangements | 13/516504 2009-12-16
FAM for handling a setup of an S1

Application Protocol

signalling connection
P29836 [US FILED METHOD AND 137394219 2009-09-25
FAM ARRANGEMENT IN A

WIRELESS

COMMUNICATION

SYSTEM
P30207 {US FILED POWER LOOP CONTROL | 12/635032 2009-12-16
FAM (ALL) METHOD AND

APPARATUS
P3029% | US GRANTED 12/650201 2009-12-30 | 8401487 2013-03-19
FAM
P30338 Us FILED AMETHOD AND 13/580840 2010-03-08
FAM APPARATUS FOR GRANT-

BASED UPLINK

TRANSMISSION

SCHEDULING
P30367 | US FILED COMPONENT CARRIER 13/505160 2010-03-11
FAM SELECTION METHOD

AND APPARATUS FOR

RANDOM ACCESS

ATTEMPTS INA

COMMUNICATIONS

NETWORK
P30627 Us FILED Partial relaying of message 13/580999 2010-03-23
FAM based on interference in

wireless network
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R"' 1 le cEE B PN :
P30848 US METHOD, APPARATUS 13/699105 2010-05-28
FAM AND SYSTEM FOR
) ANTENNA CALIBRATION
P30888 Us FILED 12/972460 2010-12-18
FAM
P31087 Us FILED Improved Surge Protection 13/124747 2011-04-18
FAM
P31147 Us FILED ISR Title: METHODS AND | 13/575168 2010-09-24
FAM ' APPARATUSES FOR
POSITIONING ANODE IN
A WIRELESS
COMMUNICATIONS
SYSTEM USING
DIFFERENT RAN/RATS
P31709 | US GRANTED |METHODS AND DEVICES | 13/049186 2011-03-16 | 8483302 2013-07-09
FAM FOR CARRIER
ACTIVATION/
DEACTIVATION IN A
MULTI-CARRIER
COMMUNICATION
SYSTEM
|P31759 | UGS FILED DYNAMIC ADAPTATION  §13/075254 "12011-03-30
FAM OF DOWNLINK RLC PDU
SIZE
P31785 us FILED ANTENNA DEVICE AND 13/824746 2010-09-23
FAM ‘ METHOD IN A MIMO
SYSTEM ’
P32235 us GRANTED | APPARATUS AND 13/144784 2011-06-14 | 8594000 2013-11-26
FAM METHOD FOR :
CONTROLLING SELF-
INTERFERENCE IN A
CELLULAR
COMMUNICATIONS
SYSTEM
P32267 |US FILED 13/144766 2010-08-11
FAM (ALL)
P32371 Us FILED Frequency-Domain Subblock {13/050210 2011-03-17
FAM Equalization for Uplink LTE .
to Alleviate Inter-Symbol
Interference
P32454 |US FILED METHODS AND 13/981700 2011-01-26
FAM ARRANGEMENTS FOR
TRANSMIT MODE
ADAPTATION
pP32484 | US FILED METHOD AND DEVICE 14/005210 2011-03-14
FAM RELATING TO RELAY
TECHNIQUE
P32591 Us FILED ADAPTIVE MULI'T- 13/099518 2011-05-03
FAM CHANNEL TRANSMITTER
LINEARIZATION SYSTEM
USING A SHARED
FEEDBACK RECEIVER
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P32789 METHODS PROVIDING 13/043027 2011-03-08
FAM AIDED SIGNAL

SYNCHRONIZATION AND

RELATED NETWOQORKS

AND DEVICES
P32071 1US FILED Radio base station, radio 13/992348 2010-12-21
FAM network controller and

methods therein
P33057 |US FILED METHODS AND DEVICES | 14/000371 2011-02-18
FAM FOR PROVIDING

GUARANTEED QUALITY

OF SERVICE )
P33457 us FILED HYBRID CONGESTION 14/004403 2011-03-10
FAM CONTROL
P33594 Us .FLLED METHOD, APPARATUS 14/113959 2011-04-29
FAM AND SYSTEM FOR

DETERMINING VOLTAGE

STANDING WAWE RATIO

IN DOWNLINK PERIOD OF

RADIO COMMUNICATION
P33637 1US FILED COMPENSATING TIMING | 13/257605 2011-08-02
FAM MEASUREMENTS DUE TO

FREQUENCY

DIFFERENCE
P33844 |US FILED Approved by ISA: 14/122645 2011-06-01
FAM METHOD, NODE AND

SYSTEM FOR

MANAGEMENT OF A

MOBILE NETWORK
P33937 |US GRANTED 13/155527 2011-06-08 | 8428525 2013-04-23
FAM
P33963 us GRANTED 13/155631 2011-06-08 | 8457642 2013-06-04
FAM
P34022 us FILED DEVICE AND METHOD PCT/EP2012/060245 |2012-05-31
FAM FOR CONTROLLING -

INTERFERENCE
P34099 Us FILED RLC DATA 13/178048 2011-07-07
FAM TRANSMISSION

CONTROL BASED ON UE

MEMORY CAPACITY
P34100 {US FILED DIGITAL DOWN 13/271515 2011-10-12
FAM CONVERSICN AND

DEMODULATION
P34428 Us GRANTED |LINEARIZATION FOR A 13/228926 2011-09-09 | 8576943 2013-11-65
FAM SINGLE POWER

AMPLIFIER IN A MULTI-

BAND TRANSMITTER
P34737 |US FILED USER EQUIPMENT, 13/381606 2011-08-15
FAM NETWORK NODE AND )

METHODS THEREIN
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P34737 USER EQUIPMENT, 13/381606 2011-08-15
FAM NETWORK NODE AND
METHODS THEREIN
P36245 us FILED 13/765046 2013-02-12
FAM
P36444 Us FILED METHGD AND 13/816039 2013-01-22
FAM APPARATUS FOR PILOT
POWER ALLOCATION IN A
MULTI ANTENNA
COMMUNICATION
SYSTEM
P38411 Us FILED 61/705679 2012-09-26
FAM
P38411 us FILED 14/035213 2013-09-24
FAM
P38625 Uus FILED US1 TITLE: 13/722298 2012-12-20
FAM COMMUNICATION
PROTOCOL FOR SHORT
DATA TRANSMISSIONS
P38748 us FILED 61/707366 2012-09-28
FAM
P38748 us FILED 14/039554 2013-09-27
FAM
P63070 us GRANTED 10/451588 2001-12-05 | 7023394 2006-04-04
FAM _
P63549 Us GRANTED 10/502312 2003-01-24 | 6999672 2006-02-14
FAM
P63967 us GRANTED 10/597212 2005-01-07 7633457 2009-12-13
FAM
P64058 us GRANTED 12/090175 2006-08-22 | 7924234 2011-04-12
FAM

7129377

us GRANTED | Method for 12/349465 | 2009-01-06 2010~
scheduling 06-01
distributed virtual
resource blocks
1A Us GRANTED | Method for 12/759645 | 2010-04-13 | 8472466 2013-
scheduting 06-25
distributed virtual
resource blocks
1A us GRANTED | Method for 12/868642 | 2010-08-25 | 8018966 2011-
scheduling 09-13

distributed virtual
resource blocks
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1A | US  |FILED | Mothod for 13/409057 | 2012:02.29 | NOA
scheduling
distributed virtual

resource blocks

2A us GRANTED | Method for 12/457653 | 2009-06-17 7933243 2011-
performing random 04-26
access procedures

and terminal thereof

2A us GRANTED | Methed for 13/071280 | 2011-03-24 | 8467343 2013-
performing random 06-18
access procedures
and terminal thereof
2A us FILED Method for 13/894948 | 2013-03-15
performing random
access procedures
and terminal thereof

3A us GRANTED | Data transmitting 12/678200 | 2010-03-15 | 7970074 2011-
and receiving 06-28
method using phase
shift based
precoding and
transceiver
supporling the same

3A us GRANTED | Data transmitting 12/724318 | 2010-03-15 | 7961808 2011-
and receiving 06-14
method using phase
shift based
precoding and
transceiver

) supporting the same
3A Us GRANTED | Data transmitting 13/109962 | 2011-05-17 | 8208576 2012-
and receiving 06-26
method using phase
shift based
precoding and
transceiver
supporting the same
3A Us FILED Data transmitting 13/109963 | 2011-03-17
and receiving
method using phase
shift based
precoding and
transceiver
supporting the same
4A us GRANTED | Method of 12/203530 | 2008-09-03 | 78484438 2010-
generating reference 12-07
signal in wireless
communication
system
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4A Us GRANTED | Method of 12/913654 | 2010-10-27 | 8098760
' generating reference 01-17
signal in wireless
communication
system

4A us FILED Method of 13/312809 | 2011-12-06
generating reference
signal in wireless
communication
system

4A us FILED Method of 13/312804 | 2011-12-06
generating reference
signal in wireless
communication
system

SA uUs GRANTED | Method for 12/523000 | 2009-07-14 | 7936723 2011-
transmitting status 05-03
report of PDCP
layer in mabile
telecommunications
system and receiver
of mobile

: telecommunications
S5A Us FILED Method for 13/051803 | 2011-03-18 | NOA
transmitling status
report of PDCP
layer in mobile
telecommunications
system and receiver
of mobile
telecommunications
GA us GRANTED | Methed for 12/209136 | 2008-09-11 8102833 2012-
transmitting uplink 01-24
signals

6A Us FILED Method for 13/316315 | 2011-12-09
transmitting uplink
signals

7A us FILED Method for 13/590048 | 2012-08-20
transmitting and
receiving control
information through
PDCCH

TA Us GRANTED | Method for 12/252270 | 2008-10-15 | 7873004 2011-
transmitting and 01-18
receiving control
information through
PDCCH
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Method for 12/963570 | 2010-12-08 | 8019332
transmitting and 09-13
receiving control
information through

TA ' GRANTED

PDCCH .
7A us GRANTED | Method for 12/963588 | 2010-12-08 | 801476% 2011-
‘ transmitting and 09-06

receiving control
information through

PDCCH
TA Us GRANTED | Method for 13/185343 | 2011-07-18 8213377 2012-

transmitting and 07-03
receiving control
information through
PDCCH

TA Us GRANTED | Method for 13/185362 | 2011-07-18 | 8270363 2012-
transmitting and 09-18

receiving control
information through
PDCCH

8A us GRANTED | Method of 12/392654 | 2009-02-25 | 7843895 2010-
performing uplink 11-30
synchronization in
random access
procedure

8A us FILED Method of 12/909780 | 2010-10-21
' performing uplink
synchronization in
random access

procedure
9A Us GRANTED | Method for 12/363522 | 2009-01-3¢ | 7835337 2010-
transmitting 11-16
downlink control
| information
10A Us GRANTED | Method for 12/404873 | 2009-03-16 | 7774686 2010-
effectively 08-10

transmitting control
signal in wireless

communication
system

10A uUs GRANTED | Method for 12/836403 | 2010-07-14 | 8108757 2012-
effectively 01-31

transmitting control
signal in wireless

communication
system

10A us GRANTED | Method for . 13/563472 | 2012-07-31 8423858 2013-
effectively 04-16

transmitting control
signal in wireless
communication
systern
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10A Us GRANTED | Method for 13/345532 | 2012-01-06 | 8250443 2012-
cffectively 08-21
transmitting control
signal in wireless
comimunication
system
10A us FILED Method for 13/802066 | 2013-03-13 | NOA
) effectively
fransmitting control
signal in wireless
communication
system

11A us GRANTED | Side button switch 10/341356 | 2003-01-14 7383066 2008-
in mobile ' 06-03
communication
terminal and
vibration-preventing
device thereof

12A US GRANTED | Apparatus and 10/036377 | 2002-01-07 7423647 2008-
methods of selecting 09-09
special characters in
a mobile
communication
terminal '
12A us GRANTED | Apparatus and 11/147350 | 2005-06-08 | 7453462 2008-
methods of selecting 11-18
special characters in
amobile
communication
termiinal

12A us GRANTED | Apparatus and 12/247567 | 2008-10-08 | 7714868 . 2010-
methods of selecting 05-11
special characters in
a mobile
communication
terminal

134A Us GRANTED | Portable terminal 11/828978 | 2007-07-26 7525535 2009-
04-28

14A us GRANTED | File downloading 10/465724 | 2003-06-20 | 7289817 2007-
apparatus and . 10-30
method for mobile
communication
system

14A us GRANTED | File downloading 11/896419 | 2007-08-31 7634260 2009-
apparatus and 12-15
method for mobile
communication
system
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12/648248 | 2009-12-28 | 8174506
displaying object 05-08
and terminal
capable of .
implementing the
same
13A Us GRANTED | Method of 11/729807 | 2007-03-30 | 7663610 2010-
displaying object ‘ 02-16
and terminal
capable of
implementing the
same
16A uUs GRANTED | Method for 12/673262 | 2010-02-12 | 8391311 2013-
transmitting VolP 03-05
packet

16A us GRANTED | Method for 12/705215 | 2010-02-12 | 8396070 2013-
transmitting VoIP 03-12
packet

1B US GRANTED | Mobile terminal 10/607551 | 2003-06-27 | 7418280 - 2008-
having retractable . 08-26
camera :

2B uUs GRANTED | Data transmission 10/438032 | 2003-03-15 7443795 2008-
control method for 10-28
GPRS

3B us | GRANTED | Signal connecting 11/016308 | 2004-12-17 | 7229289 2007-
apparatus for a 06-12

folder type mobile :

terminal

4B us GRANTED | Method for 10/737212 | 2003-12-15 | 7349694 2008-
operating data ‘ 03-25
commtunication
service in mobile
communication
system

5B us GRANTED | System, apparatus, 11/325934 | 2005-12-30 | 7684814 2010-
and method for 03-23
enhancing mobile
communication
terminal push to tatk
service
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Card ejecting 117445825 | 2006-06-02 | 7494353
mechanism and 02-24
mobile
communication
terminal having the

same
8B us GRANTED | Mobile 11/469063 | 2006-08-31 7787914 2010-
- communication 08-31

terminal having
opening mechanism
9B us GRANTED | Methed for 09/671115 | 2000-09-28 | 7113764 2006-
transmitting 09-26
emergency call of
mobile phone

108 Us GRANTED | Method of 10/078674 | 2002-02-21 | 7190691 2007-
controlling timing 03-13
for uplink
synchronous
transmission
scheme
118 uUs GRANTED | Apparatus and 10/125531 | 2002-04-19 | 7057557 2006-
method for 06-06
estimating position
of mobile
communication
terminal
1213 us GRANTED | Datareceiving and | 10/192895 | 2002-07-11 7366119 2008-
transmitting method 04-29
with coding type
. determination
138 us GRANTED | Apparatus and 10/630721 | 2003-07-31 | 7369486 2008-
method for 05-06
increasing channel
capacity of a mobile
communication
system
14B uUs GRANTED | Method for 10/775240 | 2004-02-11 7321579 2008-
analyzing data 01-22
transmission
throughput in a
. wireless LAN
15B Us GRANTED | Methed for 09/974845 | 2001-10-12 7116648 2006-
implementing 10-03
system information
broadcasting
function in
asynchronous
mobile
communication
system
16B Us GRANTED | Mobile 11/735377 1 2007-04-13 | 7881523 2011-
communication 02-01
terminal and method
for displaying an
image
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D

Wireless
Communication

Reduction method of successive
hard handoffs between base
stations in code division muitiple
access (CDMA) mobile
communication system

09/078578

1998/05/14

6301234

2001/10/29

‘Wireless
Communication

Method of canceling interference
components included in received
signals of base station in mobile
communication system

09/273765

1999/03/22

6374204

2003/06/03

U.S.A.

Wireless
Communication

Radio packet data terminal and
method of determining internet
interworking protocol address

09/224053

1998/12/31

6404754

2002/06/11

US.A.

Wireless
Communication

Method for controlling power for
forward common channel

09/671208

2000/09/28

6615053

2003/09/02

US.A

Mobile terminal and multimedia
contents service providing system
and method for call connection
waiting using the same

11/459223

2006/07/21

7738645

2010/06/15

USA

Ul

Method and apparatus for
reproducing muitimedia files

11/538424

2006/10/03

8086962 -

2011/12/27

U.S.A.

Wireless
Communication

Fine granularity scalability
encoding/decoding apparatus and
method

10/659386

2003/09/11 -

7003034

2006/02/21

US.A.

ul

Apparatus and method for
providing pause function of
broadeasting streaming in
terminal

117322280

2005/12/29

8046483

2011/10/25

US.A.

Method of applying for
communication service and
commurication terminal thereof

11/364410

2006/03/01

7720494

2010/05/18

U.S.A

Character input apparatus and
method for mobile
communications terminal

11/441139

2006/05/26

7705752

2010/04/27

US.A.

Method for downloading a
message in a mobile terminal,
method for forwarding message,
and mobile terminal for
performing the same

11/864752

2007/09/28

8160550

2012/04/17

USA

MOBILE TERMINAL AND
METHOD OF DISPLAYING
MENU ICON THEREOF

12/176314

2008/07118

NOA

U.S.A.

Mobile communication terminal
for controlling display
information

12/111004

2008/04/28

8111255

2082/02/G7

U.S.A.

Ul

Mobile terminal providing web
page-merge function and
operating method of the mobile
terminal

12/506486

2009/07/20

8532712

2013/09/10

US.A.
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ul Adjusting the display oricntation
+ | ofan image on a mobile terminal | 127423769 2009/04/14 | 8564618 | 2013/10/22 | USA.
Method for automatically 10/902801 2004/08/02 7409394 2008/08/05 | U.S.A.
ui managing information using
hyperlink features of a mobile
terminal
09/737283 2000/12/15 7137073 2006/11/14 | US.A.
u Moethod for managing menu 11/682957 2007/03/07 | 8127250 2012/02/28 | US.A.
function in mobile station 11/549629 2006/10/13 | 7861184 2010/12/28 | US.A.
13/353270 2012/01/18 US.A.
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PTOSB/BO (11-08)
Approved for use through 11/30/2011, OMB 0851-0036
U.8, Patent and Trademark Office; U.S. DEFARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1996, no parsens are required to respond 1o & collestion of Information untess it displays a valid OMB control number.
7" '

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

\, w,

I hereby revoke all previous powers of attorney given in the application identified in the attached statement under
37 GFR 3.73(h).

| hereby appoint:
Practitioners associated with the Customer Number; 287
OR
D Practitionar(s) named below (if more than ten patent practitionars are to he named, then & customer number must be usag):
Name Reglstration Name Ragistration
Number Number

§
as altornay(s) or agent(s) to represent the underaipned bafora the United States Patent and Trademark Ofce (USPTO) N eonnecton wih
any and all patant applications assigned gnly to the undersigned according to tha LSPTO assignment records or assignment documants
attached to this forn in secordance with 37 CFR 3.73(b).

Please change the correspondence address for the application identified in the attached statement under 37 GFR 3.73(b) to:

, 23117
The address assotiatad with Customer Number:
QR
Fimn or
Indlvidual Name
Address

Gty ‘ State Zlp

Country !

Telaphone { Emall

Asslgnes Nama and Addrase;

Optis Cellular Technology, LLG
F.O, Box 250649

Plano, Texas 75025

A copy of this form, together with a statement under 37 CFR 3,73(b) (Form PTO/SB/E6 or equivalent} is required to be
filed in each application in which this form ls used. The statement under 37 GFR 3.73(b) may be comploted by one of
the practitioners appointed In this form If the appointed practitioner Is authorized to act on bohalf of the assignee,
and must identify the application In which this Power of Attorney ls to be flled,

SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is authorized to act on behalf of the assignoe

Signature W Date
Name é{}amg ¢ A ﬁ,kmﬁh Telephone
Title Fvesideanr

This caflaction of information is required by 37 CFR 1,31, 1.92 and 1.8, The Informatian Je required to obtaln or retaln a banefil by the public which g to file (and
by the UBPTO to process) an application, Confidentiglity Is governad by 35 U.B.C. 122 and 37 CFR 1,11 and 1,14, This collaation I estimated to teke 3 minules
1o complets, Including gathering, praparing, and submitting the compiatsd application form o the USPTO, Tive will vary depanding upon the individuel case, Any
commants on tha amount of time you require to complete this form and/or suggestions for reducing this burden, sheuld tie sent 1o the Chief Information Officer,
U.8. Patent and Tradamark Office, U.8, Depariment of Gommercs, P.0O. Box 1430, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. 8END TO: Gotmmissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450,

If you heed assistance in compfating the form, call 1-800-FTO-9199 and select option 2,
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PTO/SB/96 (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: LEE et al.
Application No./Patent No.: 8102833 Filed/Issue Date: 20120124
Titled:

Method for transmitting uplink signals

OPTIS CELLULAR TECHNOLOGY, LLC _a corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.

states that it is:

1. the assignee of the entire right, title, and interest in;

2. |:| an assignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %); or
3. |:| the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)

the patent application/patent identified above, by virtue of either:

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a
copy therefore is attached.

OR
B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:
1. From: LEEetal. To: LG ELECTRONICS INC
The document was recorded in the United States Patent and Trademark Office at
Reel 022044 ,  Frame 0988 , or for which a copy thereof is attached.
2. From: LG ELECTRONICS INC To: OPTIS CELLULAR TECHNOLOGY, LLC
The document was recorded in the United States Patent and Trademark Office at
Reel 032326 , Frame 0618 or for which a copy thereof is attached.
3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , orfor which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the assignee was,
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/John R. Lastova/ May 13, 2014
Signature Date

John R. Lastova Attorney
Printed or Typed Name Title

This collection of information is required by 37 CFR 3.73(b). 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 1.11 and 1.14. This collection is estimated to take 12 minutes 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, U.S.
Department of Commerce, P.O. 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.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

Huawei v. OPTIS Exhibit No. 1002 - 385/401



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 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 U.S. 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. Arecord 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 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.

Huawei v. OPTIS Exhibit No. 1002 - 386/401



Change Of Patent Number 8102833
CORRESPONDENCE ADDRESS | 'ssue Date 20120124
Patent Application No. 12/209136
Address to: Filing Date 2008/09/11
gg*?ntigps)isr?ess ;ifuPeatents First Named Inventor Dae Won LEE
P.O. Box_ 1450 Attorney Docket Number - -
Alexandria, VA 22313-1450
Please change the Correspondence Address for the above-identified patent to:
X The address associated with Customer Number: 23117
OR
|:| Firm or Individual Name
Address
City State Zip
Country
Telephone Email

This form cannot be used to change the data association with a Customer Number. To change the data associated with an existing
Customer Number use "Request for Customer Number Data Change) (PTO/SB/124).

This form will not affect any "fee address" provided for the above-identified patent. To change a "fee address" use the "Fee Address
Indication Form" (PTO/SB/47).

| am the:

D Patentee

|:| Assignee of record of the entire interest. See 37 C.F.R. § 3.71.
Statement under 37 C.F.R. § 3.73(b) is enclosed. (Form PTO/SB/96)/

|Z| Attorney or agent of record. Registration Number 33,149

Signature

/John R. Lastova/

Typed or
Printed Name

John R. Lastova

Telephone 703-816-4000

Date May 13, 2014

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more
than one signature is required, see below.*

X *Total of 1 forms are submitted.

This collection of information is required by 37 C.F.R. § 1.33. 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 C.F.R. § 1.11 and 1.14. This collection is estimated to
take 3 minutes 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, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS: SEND TO: Mail Stop Post Issue, Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313-1450.

If you need assistance in completing this form, call 1-800-PTO-9199 and select option 2.
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Electronic Acknowledgement Receipt
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Title of Invention: METHOD FOR TRANSMITTING UPLINK SIGNALS
First Named Inventor/Applicant Name: Dae Won Lee
Customer Number: 35884
Filer: John R. Lastova/Margaret Grey
Filer Authorized By: John R. Lastova
Attorney Docket Number: 2101-3573
Receipt Date: 13-MAY-2014
Filing Date: 11-SEP-2008
Time Stamp: 09:46:53
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)

128381
1 Power of Attorney OPPOA.pdf no 1

fbad5ea75b7eflbedd30169e4c8f5c858837]

Warnings:

Information:
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) . ) 426833
5 Assignee showing of ownership per 37 833-550096,pdf o 5
CFR 3.73.
c4f0affc09b791e83a56cded 7 1e9e964d273|
9ea’7
Warnings:
Information:
21796
3 Change of Address 833-CHG.pdf no 1
<df08b450d7ca08ebf0c3f09645176d32ed3)
80e9
Warnings:
Information:
Total Files Size (in bytes):i 577010

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

If a 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 of the application.

National Stage of an International Application under 35 U.S.C. 371
If a 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

If a 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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PTO/SB/47 (03-09)

Approved for use through 05/31/2015. OMB 0651-0016

U.S. Patent and Trademark Office; U. S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

“FEE ADDRESS” INDICATION FORM

Address to: Fax to:

Mail Stop M Correspondence 571-273-6500
Commissioner for Patents -OR -

P.O. Box 1450

Alexandria, VA 22313-1450

INSTRUCTIONS: The issue fee must have been paid for application(s) listed on this form. In addition,

only an address represented by a Customer Number can be established as the fee address for maintenance
fee purposes (hereafter, fee address). A fee address should be established when correspondence related to
maintenance fees should be mailed to a different address than the correspondence address for the application.

When to check the first box below: If you have a Customer Number to represent the fee address. When
to check the second box below: If you have no Customer Number representing the desired fee address,
in which case a completed Request for Customer Number (PTO/SB/125) must be attached to this form. For
more information on Customer Numbers, see the Manual of Patent Examining Procedure (MPEP) § 403.

For the following listed application(s), please recognize as the “Fee Address” under the provisions of 37 CFR
1.363 the address associated with:

[ ] customer Number: O 002 04

OR

The attached Request for Customer Number (PTO/SB/125) form.

PATENT NUMBER APPLICATION NUMBER

(if known)

8102833 12/209136

Completed by (check one):

D Applicant/Inventor John R. Lastova/
Signature
Attorney or Agent of record _33.149 John R. Lastova
(Reg. No.) Typed or printed name
|:| Assignee of record of the entire interest. See 37 CFR 3.71. 703-816-4000
Statement under 37 CFR 3.73(b) is enclosed. Requester’s telephone number
(Form PTO/SB/96)
I:‘ Assignee recorded at Reel Frame May 19, 2014
Date

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more that one
signature is required, see below*.

|:| * Total of forms are submitted.

This collection of information is required by 37 CFR 1.363. 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. 11 and 1.14. This colle ction is estimated to take 5 minutes 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, U.S. Depar tment of Commerce, P.O. Box 1450, Alex andria, VA 22313- 1450. DO NOT SEND COMPLETE D FORMS TO THIS A DDRESS.
SEND TO: Mail Stop M Correspondence, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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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 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 U.S. 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. Arecord 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. Arecord 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. Arecord 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. Arecord 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. Arecord 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. Arecord 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. Arecord 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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Electronic Acknowledgement Receipt

EFS ID: 19073488
Application Number: 12209136
International Application Number:
Confirmation Number: 3897
Title of Invention: METHOD FOR TRANSMITTING UPLINK SIGNALS
First Named Inventor/Applicant Name: Dae Won Lee
Customer Number: 23117
Filer: John R. Lastova/Margaret Grey
Filer Authorized By: John R. Lastova
Attorney Docket Number: 2101-3573
Receipt Date: 20-MAY-2014
Filing Date: 11-SEP-2008
Time Stamp: 09:53:14
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)

203891
1 Maintenance Fee Address Change 833-5b0047.pdf no 2

b2e6207eb23af2deedada5e02dabad24eed|

Warnings:

Information:
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Total Files Size (in bytes):‘ 203891

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

If a 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 of the application.

National Stage of an International Application under 35 U.S.C. 371

If a 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
If a 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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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATIONNUMBER | FILING OR 371(C) DATE | FIRSTNAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/209,136 09/11/2008 Dae Won Lee 2101-3573
CONFIRMATION NO. 3897
23117 POA ACCEPTANCE LETTER
NIXON & VANDERHYE, PC

901 NORTH GLEBE ROAD, 11TH FLOOR

IR AT EATA 0 AR
ARLINGTON, VA 22203 000000068537365

Date Mailed: 05/27/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 05/13/2014.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/sleutchit/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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Case 2:16-cv-00060 Document 4 Filed 01/18/16 Page 1 of 1 PagelD #: 117

AQ 126 (Rev. 08/10)

TO:

Mail Stop 8

Birector of the U.S. Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.8.C. § 290 aud/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court

] Trademarks or

Eastern District of Texas, Marshall Division

on the following

i Patents.

{ 1 the patent action involves 35 U.S.C. §292.):

] Amendment

DOCKET NG, DATE FILED 1.8, DISTRICT COURT
2:16-cv-60 1/17/2018 Eastern District of Texas, Marshali Division
PLAINTIFF DEFENDANT
OPTIS CELLULAR TECHNCLOGY, LLC and PANOPTIS | BLACKBERRY LIMITED and BLACKBERRY
PATENT MANAGEMENT, LLC CORPORATION
PATENT OR DATE OF PATENT . T VD AT o ATV
TRADEMARK NQ, OR TRADEMARK HOLDER OF PATENT OR TRADEMARK.
1 8,019,332 8/13/2011 OPTIS CELLULAR TECHNOLOGY, LLC
2 8,102,833 1/24/2012 OPTIS CELLULAR TECHNOLOGY, LLC
3 8,437,283 5/7/2013 OPTIS CELLULAR TECHNOLOGY, LLC
4 8,174,506 51812012 OPTIS CELLULAR TECHNOLOGY, LLC
5
In the above—entitled case, the following patent(s) trademark(s) have been included:
DATE INCLUDED INCLUDED BY

0 answer [ Cross Biil ] Other Pleading

PATENT OR
TRADEMARK N{O.

DATE OF PATENT
O TRADEMARK

HOLDER OF PATENT OR TRADEMARK

[353

In the above-—cutitied case, the following decision hias been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy I—Upon initiation of action, mail this copy to Birector
Copy 2—Upon filing document adding patent(s), mail thic copy to Birector

Copy 3—Upon termeinativn of action, mail this copy to Birector
Copy 4-—Case file copy
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Case 2:16-cv-00058-JRG-RSP Document 4 Filed 01/18/16 Page 1 of 1 PagelD #: 118

AQ 126 (Rev. 08/10)

TO:

Mail Stop 8

Birector of the U.S. Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.8.C. § 290 aud/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court

] Trademarks or

for the Eastern District of Texas, Marshall Division

on the following

i Patents.

{ 1 the patent action involves 35 U.S.C. §292.):

OPTIS CELLULAR TECHNOLOGY, LLC and PANOFTIS
PATENT MANAGEMENT, LLC

DOCKET NO. DATE FILED U.8. DISTRICT COURT
2:16-cv-58 1/17/2018 Eastern District of Texas, Marshali Division
PLAINTIFF DEFENDANT

ZTE CORPORATION and ZTE (USA) INC.

] Amendment

1 8,019,332 8/13/2011 OPTIS CELLULAR TECHNOLOGY, LLC
2 8,102,833 1/24/2012 OPTIS CELLULAR TECHNOLOGY, LLC
3 08,437,203 5/7/2013 OPTIS CELLULAR TECHNOLOGY, LLC
4 8,174,506 5/8/2012 OPTIS CELLULAR TECHNOLOGY, LLC
5

In the above—entitled case, the following patent(s) trademark(s) have been included:
DATE INCLUDED INCLUDED BY

0 answer [ Cross Biil ] Other Pleading

PATENT OR
TRADEMARK N{O.

DATE OF PATENT
O TRADEMARK

HOLDER OF PATENT OR TRADEMARK

[353

In the above-—cutitied case, the following decision hias been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy I—Upon initiation of action, mail this copy to Birector
Copy 2—Upon filing document adding patent(s), mail thic copy to Birector

Copy 3—Upon termeinativn of action, mail this copy to Birector
Copy 4-—Case file copy
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Case 2:16-cv-00059 Document 4 Filed 01/18/16 Page 1 of 1 PagelD #: 118

AQ 126 (Rev. 08/10)

Mail Stop 8
Birector of the U.S. Patent and Trademark Office
P.O. Box 1450
Alexandria, VA 22313-1450

TO:

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.8.C. § 290 aud/or 15 U.S.C. §
filed in the U.S. District Court

Eastern District of Texas, Marshall Division

1116 vou are hereby advised that a court action has been
on the following

] Trademarks or W Patents.  ( [ the patent action involves 33 U.S.C. § 292
DOCKET NG, DATE FILED 1.8, DISTRICT COURT
2:16-cv-59 1/17/2018 Eastern District of Texas, Marshali Division
PLAINTIFF DEFENDANT

OPTIS CELLULAR TECHNOLOGY, LLC and PANOFTIS
PATENT MANAGEMENT, LLC

KYOCERA COMMUNICATIONS, INC., KYOCERA
INTERNATIONAL, INC. and KYOCERA CORPORATION

] Amendment

1 8,019,332 8/13/2011 OPTIS CELLULAR TECHNOLOGY, LLC
2 8,102,833 1/24/2012 OPTIS CELLULAR TECHNOLOGY, LLC
3 08,437,203 5/7/2013 OPTIS CELLULAR TECHNOLOGY, LLC
4 8,174,506 5/8/2012 OPTIS CELLULAR TECHNOLOGY, LLC
5

In the above—entitled case, the following patent(s) trademark(s) have been included:
DATE INCLUDED INCLUDED BY

0 answer [ Cross Biil ] Other Pleading

PATENT OR DATE OF PATENT . T VD A TR - ARK
TRADEMARK N, OR TRADEMARK HOLDER OF PATENT OR TRADEM:!
1
)
3
4
S

In the above-—cutitied case, the following decision hias been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 3—Upon termeinativn of action, mail this copy to Birector

Copy I—Upon initiation of action, mail this copy to Birector
Copy 4-—Case file copy

Copy 2—Upon filing document adding patent(s), mail thic copy to Birector

Huawei v. OPTIS Exhibit No. 1002 - 397/401



AO 120 (Rev. 08/10)

TO-: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the Eastern District of Texas, Marshall Division on the following
[ Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:16-cv-58 1/17/2016 Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT

OPTIS CELLULAR TECHNOLOGY, LLC and PANOPTIS
PATENT MANAGEMENT, LLC

ZTE CORPORATION and ZTE (USA) INC.

TRX%E&TR%RN o %f?r{(fo};zﬁfgg HOLDER OF PATENT OR TRADEMARK
1 8,019,332 9/13/2011 OPTIS CELLULAR TECHNOLOGY, LLC
2 8,102,833 1/24/2012 OPTIS CELLULAR TECHNOLOGY, LLC
3 8,437,293 5/7/2013 OPTIS CELLULAR TECHNOLOGY, LLC
4 8,174,506 5/8/2012 OPTIS CELLULAR TECHNOLOGY, LLC
5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
O Amendment [ Answer [J CrossBill [ Other Pleading
TR o, R A DIAMARE HOLDER OF PATENT OR TRADEMARK

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy 1—Upon initiation ef action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy
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AO 120 (Rev. 08/10)

TO:

Mail Stop 8

Director of the U.S. Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court

(O Trademarks or

Eastern District of Texas, Marshall Division

on the following

[ Patents. ( O the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:16-cv-59 1/17/2016 Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT

OPTIS CELLULAR TECHNOLOGY, LLC and PANOPTIS
PATENT MANAGEMENT, LLC

KYOCERA COMMUNICATIONS, INC., KYOCERA
INTERNATIONAL, INC. and KYOCERA CORPORATION

TRAKII;EIIEABXE{%%O %/?{TER?AFD};[;ATEEE HOLDER OF PATENT OR TRADEMARK
1 8,019,332 9/13/2011 OPTIS CELLULAR TECHNOLOGY, LLC
2 8,102,833 1/24/2012 OPTIS CELLULAR TECHNOLOGY, LLC
3 8,437,293 5/7/2013 OPTIS CELLULAR TECHNOLOGY, LLC
4 8,174,506 5/8/2012 OPTIS CELLULAR TECHNOLOGY, LLC
5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED

INCLUDED BY

[J Amendment [0 Answer [T Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy
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AO 120 (Rev. 08/10)

Mail Stop 8
Director of the U.S. Patent and Trademark Office
P.O. Box 1450
Alexandria, VA 22313-1450

TO:

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court

Eastern District of Texas, Marshall Division

on the following

[ Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:16-cv-60 1/17/12016 Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT

OPTIS CELLULAR TECHNOLOGY, LLC and PANOPTIS
PATENT MANAGEMENT, LLC

BLACKBERRY LIMITED and BLACKBERRY
CORPORATION

TRX%EEAI\/I\TR]%];O. %?QTER?\FDP;EA[\/F{/EE; HOLDER OF PATENT OR TRADEMARK
1 8,019,332 9/13/2011 OPTIS CELLULAR TECHNOLOGY, LLC
2 8,102,833 1/24/2012 OPTIS CELLULAR TECHNOLOGY, LLC
3 8,437,293 5/7/2013 OPTIS CELLULAR TECHNOLOGY, LLC
4 8,174,506 5/8/2012 OPTIS CELLULAR TECHNOLOGY, LLC
5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer O Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director

Copy 4—Case file copy
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AO 120 (Rev. 08/10)

TO:

Mail Stop 8

Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450
Alexandria, VA 22313-1450

REPORT ON THE

ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court

for the Eastern District of Texas, Marshal! Division on the following

7] Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):

DOCKET NO.
2:16-cv-58

DATE FILED

1/17/2016

U.S. DISTRICT COURT
Eastern District of Texas, Marshall Division

PLAINTIFF

OPTIS CELLULAR TECHNOLOGY, LLC and PANOPTIS | ZTE CORPORATION and ZTE (USA) INC.
PATENT MANAGEMENT, LLC

DEFENDANT

N, A O AARK HOLDER OF PATENT OR TRADEMARK
1 8,019,332 9/13/2011 OPTIS CELLULAR TECHNOLOGY, LLC
2 8,102,833 1/24/2012 OPTIS CELLULAR TECHNOLOGY, LLC
3 8,437,293 5/7/2013 OPTIS CELLULAR TECHNOLOGY, LLC
4 8,174,506 5/8/2012 OPTIS CELLULAR TECHNOLOGY, LLC
5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
] Amendment [J Answer [ Cross Bill [ Other Pleading

TRX?)E&’E:&RNO. %/\RT%I{(X:DIZ;}EEE HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

In the above—entitled case, the following decision has been rendered or judgement issucd:

DECISION/JUDGEMENT
ORDERED that all claims brought by PanOptis in this action are dismissed without prejudice.

CLERK

DD A, 0 sl

(BY gEPU'fY CLERK DATE
arlene Hinton 5/13/16

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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