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[SPECIFICATION]

PUSCH CONTROL CHANNEL MULTIPLEXING

1. Technical Field of the Invention and the Related Art

thereof

[FIG. 1]

1mm
Sequence 

FIG. 1 shows a single carrier division multiplexing

access (SC—FDMA) block diagram.

An uplink system based on a single carrier frequency

division multiplexing access (SC—FDMA) technology generally

transmits information using the following processes. The

uplink system converts an information sequence to be

transmitted into a serial—to-parallel sequence in such a way

that a Discrete Fourier Transform (DFT) process is carried

out. If the DFT is carried out, then an IFFT process is

performed. In this case, the length of information inserted

into the IFE‘T may be different from the IFFT size, the DFT
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result associated with successive IFFT input indexes is

mapped, and then the mapped result is then transferred. The

IFFT resultant values are converted into parallel—to—serial

data. A cyclic prefix (CP) is added to the parallel-to—

serial data, such that the CP-added result is converted into

an OFDM symbol format, and this OFDM symbol is transmitted

via a real space—time. FIG. 1 is an exemplary block diagram

for transmission of SC-FDMA information.

In order to maintain a single carrier format

simultaneously while satisfying either a low peak power—to-

average power ratio (PAPR) or‘ a cubic metric (CM),

information must be inserted ~into successive indexes when

DFT—precoded information is inserted into an OFDM—formatted

IFFT. In other words, the DPT—preceded information is

inserted into OFDM—successive subcarriers. Therefore, in

case of transmitting uplink information, information of

different characters (i.e., control information and data

information) is multiplexed, the multiplexed information is

DFT—precoded, and the DFT-precoded result is transmitted

according to an OFDM scheme.

[FIG. 2]
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The data information multiplexed with the control

information is divided into several code blocks on the basis

of the size of a transport block to be transmitted to the

uplink, and these code blocks are encoded. The encoded code

blocks are concatenated to construct one data information

sequence, and this data information sequence is multiplexed

with the control information.

The control information capable of being transmitted

along with data in the uplink is classified into two kinds of

control information. This control information may be

classified into an UL ACK/NACK signal used as a confirmation

signal for uplink data and other control information. The UL

ACK/NACK signal for downlink data is transmitted only when

Huawei v. OPTIS Exhibit No. 1012 - 13/87



downlink data exists. A mobile station which does not

recognize an obligation of receiving downlink data may don’t

know this obligation although it must transmit the UL

ACK/NACK signal, such that two kinds of control information

is discriminated, and the discriminated control information

is transmitted to the uplink. All kinds of control

information described in the present invention is indicative

of control information except for the UL ACK/NACK signal, and

the UL ACK/NACK signal will hereinafter be described in

detail.

When data information is transmitted to the uplink,

this data information may be transmitted along with the

control information, or the data information and the control

information can be transmitted along with ACK/NACK

information. Otherwise, only the data information and the

ACK/NACK information can be transmitted at the same time.

Transmission information sequence is transferred

according to the SC—FDMA scheme. In this case, this

transmission information sequence may be constructed when the

data information is multiplexed with the control information

or the ACK/NACK information. In this case, transmission

information sequences are arranged by a time—first mapping

method, such that these transmission information sequences

are transmitted according to the SC-FDMA scheme. For example,

it is assumed that the transmission information sequences are

Huawei v. OPTIS Exhibit No. 1012 - 14/87



transmitted using only one resource block (i.e., 12 OFDM

subcarriers), information is transmitted via -a single

subframe, the single subframe is composed of 14 SC—FDMA

symbols, and two SC—FDMA symbols are used as a reference

signal acting as a pilot. In this case, the number of

modulated symbols of information capable of being transmitted

to the uplink is 144 (i.e., 12 x 12 = 144). 144 information

sequence symbols are transmitted via 12 virtual subcarriers

and 12 SC—FDMA symbols. These 144 sequence symbols are

configured in the form of a (12x12) matrix, such that the

(12x12) matrix is called a time—frequency mapper.

Information sequences to be transmitted to the uplink are

mapped in the direction of an SC—FDMA symbol axis one by one.

The SC—FDMA symbol is divided into several sections in a time

domain, such that this mapping method is called a time—first

mapping method. Sequences are arranged in the direction of a

time axis of the time—frequency mapper as shown in FIGS. 4

and 5. According to'a method for firstly arranging sequences

on a time axis, after the time—frequency mapping occurs, a

DFT process is performed on sequences arranged on a frequency

axis, the DFT result is inserted into a desired frequency

band, and the IFFT and the cyclic prefix (CP) are added to

the inserted result, such that the SC—FDMA symbol is made and

transferred.

[FIG. 3]
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FIG. 4 shows an SC-FDMA subframe mapping method of

transmission information sequences in case of a normal cyclic

prefix (CP).

[FIG. 5]
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FIG. 5 shows an SC-FDMA subframe mapping method of

transmission information sequences in case of an extended

cyclic prefix (CP).

Data and the control information can be simultaneously

transmitted in the uplink. In this case, the data

information and the control information are multiplexed by a

rate multiplexing process. However, ACK/NACK information is

constructed when either a symbol in which data and the

control information are multiplexed or a bitstreanl of data

information is punctured, such that the ACK/NACK information
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is inserted. In this case, this puncturing process subtracts

specific bit information from the bitstream, and inserts new

bit information into the deducted result, such that the

length of inserted resultant information is equal to the

length of bitstreams of overall information.

Generally, reliability of the control information must

be higher than that of data. For this purpose, the control

information must be multiplexed or inserted in the vicinity

of a reference signal so as to implement the channel

estimation performance effect, resulting in the improvement

of a performance.

2. Constructions and Operations of the Invention

The present invention assigns different priorities to

individual information segments when data information, a

bitstream, a control—information bitstream, and eni ACK/NACK

information sequence are multiplexed, in such a way that the

individual information segments having different priorities

are multiplexed. In this case, multiplexing methods and

orders of 'the individual methods are decided according to

some rules.

Method 1-a-1 

This l—a—l method is based on a first principle which

maximally arranges control information on a time axis, and a
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second principle which maximally arranges ACK/NACK

information on the time axis, such that it provides the

multipleXing method based on the first and second principles.

The ACK/NACK information provides the multiplexing

method without puncturing control information.
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According to the above—mentioned l—a—l method, control

information and data information are sequentially

concatenated simultaneously while being multiplexed, and the

concatenated resultant information is mapped to SC—FDMA

symbols according to the time—first mapping method, such that

the mapped result is transmitted to the uplink. If ACK/NACK

information must also be transmitted, modulated symbols of

this ACK/NACK information assign equal distribution to data

information, and the data information is punctured and

inserted. In this case, according to this equal distribution,

the modulated symbols are equally distributed to an overall

10
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length of a data-information sequence, and the distributed

result is punctured. The above—mentioned puncturing process

removes the modulated symbols of the data information, and

the modulated symbols are inserted into the removed locations.

For example, provided that a total number of modulated

symbols of the data-information sequence is 100 and~ the

number of modulated symbols of the ACK/NACK information is 8,

the modulated symbols of the ACK/NACK information will be

inserted by the puncturing of data—information modulated

symbols at intervals of 12 modulated symbols. In this way,

provided that the data-information sequences are equally

punctured and this data information is composed of several

code blocks, the ACK/NACK information is equally punctured

from each code block, such that it prevents a performance of

only a specific code block from being greatly deteriorated.

More specifically, the ACK/NACK information may be

compulsorily inserted by the puncturing of modulated symbols

corresponding to the number of individual code blocks.

Information sections as many as the modulated symbols in all

the code blocks are punctured, such that the punctured result

can always prevent the performance of a specific code block

from being deteriorated.

Method 1—a—2

ll
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This l—a—Z method is based on a first principle which

maximally arranges control information on a time axis, and a

second principle which maximally arranges ACK/NACK

information on the time axis, such that it provides the

multiplexing method based on the first and second principles.

The ACK/NACK information provides another multiplexing

method. This multiplexing method does not maximally perform

the puncturing of the control information, Vand can also

puncture the control information if the number of bits of the

control information is higher than the number of bits of data

information.

[FIG. 7]
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In this case, the punctured ACK/NACK information

assigns the same modulated symbol interval to the information

sequence where control information and data information are

multiplexed, the puncturing process is executed on the

resultant ACK/NACK information, and then the punctured result

is inserted.

[FIG. 8]
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Specifically, if the interval between the modulated

symbols where the punctured ACK/NACK information is inserted

is equal to the number of SC-OFDM symbols via which data- or

control information of the uplink subframe is transmitted,

ACK/NACK modulated symbols can be transmitted to the same SC-

FDMA, such that the SC-FDMA offset value is assigned to each

ACK/NACK modulated symbol, such that all the ACK/NACK

information sequences are not located at the same SC—FDMA

symbol.

Method 1-b

This l—b method is based on a first principle which

maximally arranges control information on the time axis, and

a second. principle which transmits ACK/NACK information in

the vicinity of a reference signal used as a pilot, such that

it provides the multiplexing method based on the first and

second principles.

[FIG. 9]
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According to the above—mentioned l—b method, control

information and data information are sequentially

concatenated simultaneously while being multiplexed, and the

concatenated resultant information is mapped to SC-FDMA

symbols according to the time—first mapping method, such that

the mapped result is transmitted to the uplink. If ACK/NACK

information must also be transmitted, this l—b method
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punctures the modulated symbols located in the vicinity of

the reference signal in the data—information sequence without

puncturing the control information, and‘ then performs

insertion of the ACK/NACK signal. In this case, in order to

perform the insertion of the ACK/NACK signal, the l-b method

firstly calculates how many subcarriers (i.e., subcarriers of

a virtual frequency domain) are occupied by the control

information, and calculates the number of subcarriers Via

‘which the data information is transmitted to the front and

rear parts of the reference symbol. As a result, the l—a

method calculates how many SC—FDMA symbols are needed for

data transmission according to the amount of ACK/NACK

information, and assigns the equal distribution to the front

and rear parts of the reference signal symbol contained in

each slot, such that the data information is punctured and

inserted.

In this case, if the amount of ACK/NACK information is

higher than the number of subcarriers (of the virtual

frequency domain) via which data information is transmitted

to the front and rear parts of the reference symbol

transmitting the data information, the ACK/NACK information

can be transmitted via many more SC—FDMA symbols other than

the front and rear symbols of the reference symbol. In this

case, the number of SC—FDMA symbols centering around the

reference signal may be asymmetrical according to the SC-FDMA
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subframe structure of'the uplink, such that this situation

must be considered when the ACK/NACK information is punctured

and inserted.

[FIG. 10]
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When the control information is arranged in a time

domain, this control information and the data information are

sequentially arranged and inserted. In this case, the

ACK/NACK information is arranged in the vicinity of the

_reference signal, such that the control information and the

data information are punctured and then the punctured result

can be inserted. The above-mentioned operation is shown in

FIG. 12. Substantially, the ACK/NACK information acts as the

control information, priorities are assigned to control

information channels, high-priority control information

channels are arranged in the vicinity of the reference signal

such that they more greatly protect channel estimation, and
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low—priority control information channels are spread out on

the time domain, and are then transmitted. For example, it

is assumed that the ACK/NACK information has high priority

higher than that of the ACK/NACK information in the present

invention. In this case, the control information and the

data information are sequentially arranged on the time domain

according to the time—format mapping scheme. The arranged

result is multiplexed with the data information, and the

ACK/NACK information is inserted after the data— or control—

information is punctured in the vicinity of the reference

signal. In this way, if priorities are assigned to the

control information parts, and then a resource mapping

process is executed on the assigned result, the ACK/NACK

information is located in the vicinity of the reference

signal, such that it may acquire good channel estimation.

Since the amount of ACK/NACK information removed by the

puncturing process becomes lower, the ACK/NACK information

may affect almost no influence on the performance of control

information. Also, the multiplexing of Ithe control

information and the data information may be successively

concatenated and transmitted, such that this multiplexing can

be easily implemented by the multiplexing block.

[FIG. 12]
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Method 2-a

This 2-a method transmits control information in the

vicinity of the reference signal used as a pilot, and

arranges ACK/NACK information on the time axis in such a way

that it provides a multiplexing method.
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Method 2-b-1 

This 2—b-l method provides a multiplexing method using

a predetermined principle in which the control information

and the ACK/NACK information are arranged in the Vicinity of

the reference signal used as a pilot. The 2—b—1 method does

not consider whether the information punctured by the

ACK/NACK information is the control information or the data
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information, and performs the puncturing on information

located in the vicinity of the reference signal in suCh a way

that it performs a multiplexing process.

Method 2-b—2

This 2—b—2 method provides a multiplexing method using

a predetermined principle in which the control information

and the ACK/NACK information are arranged in the vicinity of

the reference signal used as a pilot. In more detail, the 2—

b-2 method does not maximally puncture the control

information, and controls the control -information to be

punctured if the number of bits of the control information is

higher than that of bits of the data information, in such a

way that it performs a multiplexing process.

[FIG. 14]
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Basic principles of this method can be shown in FIG. 11.,

A multiplexing process is executed in a block formed by the

multiplexing of data and control information, such that the

control information is always arranged in the vicinity of the

reference signal in the SC—FDMA subframe structure. In other

words, considering a total number of available SC-FDMA

symbols (which-allow the data— and control- information can

be available for the SC—FDMA. symbol index and its

corresponding subframe) at the front and rear parts'of the

reference signal, the control information is rate—matching—

processed to the SC-FDMA symbols corresponding to the front

and rear parts of the reference signal, and then the rate—
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 matched result is inserted in the front and rear parts of the

reference signal.

Assuming that the above—mentioned multiplexing block is

used, the ACK/NACK information must be punctured and inserted

in the vicinity of the reference signal. In order to prevent

the control information from being punctured, this ACK/NACK

information takes some parts capable of being punctured by

the ACK/NACK information off the data information part, and

these taken parts are virtually considered to be control

information, such that one data partially used as virtual

control information, a bundle of the data used as the virtual

control information and the control information is

multiplexed. ‘

If the ACK/NACK information is transmitted, the size of

this virtual control information part is set to be equal to

the amount of the transmitted ACK/NACK information. Provided

that the ACK/NACK information is transmitted, this ACK/NACK

information is separated from an original data information

sequence and is combined with control information, and the

combined result is punctured and inserted into the virtual

control information part multiplexed with the data, the

control information is never punctured and no punctured

control information is inserted in the vicinity of the

reference signal.
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If there is no data to be transmitted, or if the number

of modulated symbols of the ACK/NACK information is higher

than that of modulated symbols of transmission (TX) data, it

is assumed that some parts of the control information are

virtual control information, and the ACK/NACK information is

punctured and inserted.

[FIG. 16]
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Specifically, although there is no transmission (TX)

control information in an uplink subframe to which data must

be applied, it is assumed that some parts of data are Virtual

control information, and this virtual control information and

the data part are multiplexed with each other. So, if the

ACK/NACK information must be transmitted, this data part

assumed as this virtual control information is punctured and

inserted, and then the last result can be transmitted to the

uplink..

[FIG. 17]
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In a detailed example, there is proposed a method for

separating a specific part to be treated as virtual control

information from the data information. In this case, this

specific part will be separately multiplexed. .
[FIG. 18]
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In the simplest method, the last successive parts or

the first successive parts may be treated as virtual control

information.

[FIG. 19]

 
Data information may be composed of one or more code

blocks. In this case, in order to prevent a specific code

block from being punctured by the ACK/NACK information, the

virtual control information may be equally constructed in the

entire data information amount, such that it prevents much

ACK/NACK information from being punctured in a specific code

block, resulting in the improvement of a system performance.

[FIG. 20]
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In order to guarantee a higher performance, the end

part of each code block of the data information may be

treated as the Virtual control information, because a first

part of each code block includes systematic .information

segments of the turbo—encoded data information in a first

transmission of a specific transport block in the uplink.

Some parts of the last part of each code block are always

treated as the virtual control' information, and systematic

information is punctured by the ACK/NACK information, such

that a performance of the first transmission of a specific

transport block is not greatly decreased.

For another method, the ACK/NACK information and the

control information are distinguished from each other by the

SC—FDMA symbol, and this method prevents the control
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information and the ACK/NACK

into the same SC-FDMA symbol.

[FIG. 21]
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The multiplexing or puncturing process is executed on

different SC—E‘DMA symbol. Each control information or each

ACK/NACK information is changed according to a situation of a

channel at which the mobile station is located, such that the

information may be multiplexed or punctured to be gradually

far from the reference signal.

[FIG. 22]
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A150,. the ACK/NACK information and the control

Vinformation are distinguished from each other in a preceding

end of the DFT preceding, such that they are not multiplexed

or punctured at the same subcarrier on the Virtual frequency

domain.
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[FIG. 23]
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If required, the ACK/NACK information and the control

information are punctured, such that the punctured result may

be inserted. In this case, the control information is

multiplexed to prevent a minimum of control information from

being punctured, and the ACK/NACK information is punctured at

a specific part where the control information is not mapped

to the time—frequency mapper. The above—mentioned figures 23

and 24 show an exemplary scheme which firstly allocates the

control information and then fills the remaining part other

than this allocated part with the ACK/NACK information.

The control information and Ithe ACK/NACK information

can be coded according to channel environments of the mobile

station. In other words, the finally—coded control

33

Huawei v. OPTIS Exhibit No. 1012 - 43/87



information and the finally—coded ACK/NACK information can be

variable. Therefore, when the control information is

multiplexed, the multiplexing process must be carried out in

the vicinity of the reference signal, such that a specific

position filled with data by the first multiplexing process

may occur. This position is filled with data according to

the last information amount on the basis of a start point in

the direction of any arrow shown in the above figures. This

start point is not a position denoted by the arrow, but

another position at which the arrow mark begins. Needless to

say, data exists in another position at which the control

information is not multiplexed. Therefore, the position at

which all control information can be multiplexed is

indicative of a space in which the control information and

the data information can be interleaving—multiplexed or be

successively multiplexed. The above—mentioned arrow

indicates a specific direction along which much more control

information is multiplexed, such that this arrow indicates

the filling direction of the multiplexed information. When

the multiplexing process is carried out in the arrow

direction, the above space need not always be full of all the

OFDM symbols and there is no need for the multiplexing

process to be executed on the next OFDM symbol. In the same

manner as in the control information, the ACK/NACK

information is punctured in the arrow direction, such that
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the resultant information is inserted. In this case, the

filling direction of data is set to the arrow direction

according to the final ACK/NACK information amount. It

should be noted that the next OFDM symbol need not be filled

with data after one OFDM symbol or area has been filled with

the data.

In this way, the area in which the control information

and the ACK/NACK information are finally inserted is

orthogonally established in a frequency-time area, and the

ACK/NACK information is formed by the puncturing of control

information, such that the reliability of the control

information is not deteriorated.

Also, the filling direction of the multiplexed— or

punctured— control information (including ACK/NACK

information) corresponds to a direction being gradually far

from the reference signal (according to the final control

information amount).

In the above-mentioned figures, a position where the

punctured ACK/NACK information. can be inserted may be

replaced with another position where the multiplexed control

information can be inserted.

Generally, the ACK/NACK information may be more

important than other control information, the ACK/NACK

information can be punctured at OFDM symbols located before

and after the reference signal, and the control information
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can be multiplexed with data from the next OFDM symbol close

to these OFDM symbols, such that the multiplexed result is

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

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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PTOISBI14 (06-07)
Approved for use through 06130/2010. OMB 0651-0032

US Patent and Trademark Office; US DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. .

Application Data Sheet 37 CFR 1.76
Application Number 

Title of Invention PUSCH CONTROL CHANNEL MULTIPLEXING   
The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

 

  
A- o licant Information:

A- - licant 1 _emove

Applicant Authority @Inventor OLegal Representative under 35 U.S. C. 117 OParty of Interest under 35 U. S.C. 118
Prefix Given Name Middle Name Family Name

Won LEE

Residence Information (Select One) 0 US Residency (0 Non USRResidency 0 Active US Military ServiceCity Suwon Country Of Residencei

Mailing Address of Applicant:

Address 1 LG ELECTRONICS INC. IP GROUP

 

 

 

 

Address 2 533 Hogye—1dong, Dongan-gu, Anyang-si, Gyeonggi-do

A- - licant 2 _emove

Applicant Authority @Inventor OLegal Representative under 35 U.S. C. 117 OParty of Interest under 35 U. S.C. 118

 

Residence Information (Select One) OHUS Residency (9 Non USRResidency 0 Active US Military Service 
Country Of Residencei

Mailing Address of Applicant:

Address 1 LG ELECTRONICS INC. IP GROUP

Address 2 533 Hogye—1dong, Dongan-gu, Anyang-si, Gyeonggi-do

A- - licant 3 _em°"'e

Applicant Authority @lnventor OLegal Representative under 35 U.S.C. 117 OParty of Interest under 35 U.S.C. 118
 

Prefix Given Name Middle Name Family Name

Hak Seong KIM

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service
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Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number UTO7—O149—USPO 

Application Data Sheet 37 CFR 1.76 _ _
Application Number 

Title Of Invention PUSCH CONTROL CHANNEL MULTIPLEXING

Mailing Address of Applicant:

Address 1 LG ELECTRONICS INC. IP GROUP

Address 2 533 Hogye—1dong, Dongan-gu, Anyang-si, Gyeonggi-do

 

 

StatelProvince

A- - licant 4 _emove

Applicant Authority @lnventor OLegal Representative under 35 U.S.C. 117 OParty of Interest under 35 U.S.C. 118

Hyun Wook PARK

Residence Information (Select One) 0 US Residency (9 Non US Residency 0 Active US Military Service

Mailing Address of Applicant:

533 Hogye—1dong, Dongan-gu, Anyang-si, Gyeonggi-do

_——
_A- - licant 5 _move

Applicant Authority @Inventor OLegal Representative under 35 U.S.C. 117 OParty of Interest under 35 U.S.C. 118

 

 

Prefix Given Name Middle Name Family Name

Ki Jun KIM

Residence Information (Select One) 0 US Residency (0 Non US Residency 0 Active US Military Service

Citizenship under 37 CFR 1.41(b) i

Mailing Address of Applicant:

Address 1 LG ELECTRONICS INC. IP GROUP

Address 2 533 Hogye—1dong, Dongan-gu, Anyang-si, Gyeonggi-do

City Anyang StatelProvince

Postal Code I 431—080 Countryi l KR

 

 

 
 

  

All Inventors Must Be Listed — Additional Inventor Information blocks may be
generated within this form by selecting the Add button. Add 

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.

For further information see 37 CFR 1.33(a).

 

 
 

  An Address is being provided for the correspondence Information of this application.
 
 

Customer Number 67487 

EFS Web 2.2.0
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US Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number UTO7—0149—USPO 

Application Data Sheet 37 CFR 1.76
Application Number 

Title Of Invention PUSCH CONTROL CHANNEL MULTIPLEXING

Email Address info@kpatent.com

Email Address sjpark@kpatent.com

Application Information:

 
 

Title of the Invention PUSCH CONTROL CHANNEL MULTIPLEXING

Attorney Docket Number UT07—0149—USPO Small Entity Status Claimed |:|

Application Type Provisional

Subject Matter Utility

 

  
Suggested Class (if any) I Sub Class (if any)| 

Suggested Technology Center (if any)
 

Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any)

Publication Information:

 

 

D Request Early Publication (Fee required at time of Request 37 CFR 1 .219)
 

Request Not to Publish. I hereby request that the attached application not be published under 35 US.

Cl C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the subject of
an application filed in another country, or under a multilateral international agreement, that requires publication at
eighteen months after filing.
 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).
Enter either Customer Number or complete the Representative Name section below. If both sections
are completed the Customer Number will be used for the Representative Information during processing. 

Please Select One: 6) Customer Number I 0 US Patent Practitioner 0 Limited Recongnition (37 CFR 11.9) 
 

Customer Number 67487 

Domestic Benefit Information:

This section allows for the applicant to claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(0). Providing this information in the
application data sheet constitutes the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78(a)(2) or CFR 1.78(a)
(4), and need not otherwise be made part of the specification.

Prior Application Status

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

 

 

  
Additional Domestic Priority Data may be generated within this form by selecting
the Add button.
 
Foreign Priority Information:
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US Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number UTO7—0149—USPO
Application Data Sheet 37 CFR 1.76

 

Application Number 

Title Of Invention PUSCH CONTROL CHANNEL MULTIPLEXING

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b)
and 37 CFR 1.55(a).

Application Number Parent Filing Date (YYYY-MM-DD) Priority Claimed

@ Yes O No

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Assignee Information:
Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37
of the CFR to have an assignment recorded in the Office.

Assignee1

If the Assignee is an Organization check here.

organization Name LG Electronics Inc.

Mailing Address Information:

  
 

 

Address 1 20 Yeouido—dong, Yeongdeungpo-gu

Address 2

 

 

City StateIProvince 

Country i Postal Code 150-721

Phone Number Fax Number  
Email Address

Additional Assignee Data may be generated within this form by selecting the Add
button.

 
Signature:

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37
CFR 1.4(d) for the form of the signature.

WlAndrew S. Park! Date (YYYY-MM-DD) 2007—11—16

 

 

This collection of information is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount oftime you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and
Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process andlor examine your submission related to a patent application or patent. If you do not
furnish the requested information, the US Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

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

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

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 ofthe 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 hislher 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 pursuan
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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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
II 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
II 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/R0/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international tiling date of the application.
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