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I. INTRODUCTION

HuaweiDevice Co., Ltd. (“Petitioner”) filed a Petition requesting an

inter partes review of claims 1-14 of U.S. Patent No. 8,102,833 B2

(Ex. 1001, “the ’833 patent”). Paper 3 (“Pet.”). Optis Cellular Technology,

LLC (“Patent Owner’) filed a Preliminary Response. Paper7 (“Prelim.
Resp.”). Institution of an inter partes review is authorized by statute when

“the information presented in the petition .. . and any response . . . shows

that there is a reasonable likelihood that the petitioner would prevail with

respectto at least 1 of the claims challengedin the petition.” 35 U.S.C.

§ 314(a). For the reasons discussed below, we denyinstitution of inter

partes review of claims 1-14 of the 833 patent.

A. Related Proceedings

Patent Ownerhas asserted the ’833 patent against Petitioner in Optis

Wireless Tech., LLC, v. Huawei Techs. Co., No. 2:17-cv-00123-JRG-RSP

(E.D. Tex.) (the “Litigation”). Pet. 3; Paper5, 2.

B. The ’833 Patent

The ’833 patent, entitled “Method for Transmitting Uplink Signals,”

issued on January 24, 2012, and claims priority to Korean application 10-

2008-0068634,filed on July 15, 2008, and U.S. Provisional Applications,

Nos. (1) 60/972,244,filed on September 13, 2007; (2) 60/987,427, filed on

November13, 2007; and (3) 60/988,433, filed on November 16, 2007. Ex.

1001, [30], [60], 1:7-15.

The °833 patentrelates generally to user cquipment (UE) of a mobile

communication system transmitting uplink signals, including ACK/NACK

signals, control signals other than ACK/NACKsignals, and data signals.
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Ex. 1001, [57], 1:21-24. The patent describes that control signals

transmitted to the uplink “include uplink ACK/NACK'! signals for HARQ

communication, channel quality indicator (CQID), and preceding matrix index

(PMI).” Jd. at. 1:29-32. The ’833 patent specifically distinguishes

ACK/NACKsignals from control signals other than ACK/NACKsignals

and states ‘“control signals’ will mean those other than the ACK/NACK

signals.” Id. at 5:15-16; see also id. at 1:43-45 (stating “the controlsignals

will mean those except for ACK/NACKsignals”).

The ’833 patent explains that the 3GPP LTE system usesa single

carrier frequency division multiplexing access (SC-FDMA)schemefor

uplink signal transmission. Jd. at 1:33-35. According to the ’833 patent, the

3GPP LTEsystem prescribes that data signals and control signals amongthe

uplink signals are first multiplexed and ACK/NACKsignals are transmitted

to the multiplexed signals by puncturing the data or control signals when

uplink ACK/NACKsignal transmission is required for downlink data. Jd. at

1:35-40. As the ’833 patent also describes, it was determined that, in 3GPP

LTEsystems, whenthe control information is multiplexed with the data

information, “the control information is transmitted near a reference signal.”

Id. at 1:45-49. The 833 patent explains that “control signals generally

' Petitioner’s expert, Dr. Jonathan Wells, opines that an example of an
uplink control signal would be an acknowledgementsent by the UE to the
base station to confirm it has rcccived a transmitted data signal. Ex. 1008
4 38. According to Dr. Wells, a positive acknowledgementthat the data
signal was properly received by the UE is known as an ACK,and a negative
acknowledgementif there was some problem receiving the datasignalis
known as a NACK. Id.
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require higherreliability than the data signals,” and “the ACK/NACK

signals require higherreliability than other types of control signals.” Jd. at

1:51-57. Accordingly, the ’833 patent describes that, when uplink

ACK/NACKsignal transmission is required whileall the control signals are

transmitted by approximatingto the reference signal, “problems occur in that

the ACK/NACKsignals can neither be transmitted by puncturing the control

signals arranged nearthe reference signal nor be transmitted nearthe

reference signal.” Jd. at 1:54-62. Thus, the ’833 patent describes a method

for transmitting uplink signals by efficiently arranging ACK/NACKsignals

and other control signals in a resource region considering priority among

them. Jd. at 2:7-10; see also id. at 2:25—27 (stating that “arranging the

ACK/NACKsignals at both symbols near to symbols through which a

reference signal is transmitted”).

The ’833 patent describes transmitting information in accordance with

the SC-FDMA schemein which information sequencesare transmitted using

one “resource block” and one “sub-frame.” Jd. at 5:31-40. Each sub-frame

includes twoslots, and each slot includes 7 SC-FDMA symbols. /d. at 5:40—-

45, cl. 3. Two of the 14 SC-FDMA symbols in each sub-frameare used as

reference signals that are pilot signals. Jd. at 5:40-43. Each resource block

includes 12 OFDM (orthogonal frequency division multiple access)

subcarriers and 7 SC-FDMA symbols in oneslot. Jd. at 5:37-40. The ’833

patent explains that, at this time, the number of modulation symbols ofthe

information that can be transmitted to the uplink becomes 12*12=144. Jd. at

5:43-45. The ’833 patent further explains that 144 information sequences

can be transmitted through 12 virtual subcarriers and 12 SC-FDMA

4
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symbols, which “can be represented by a matrix structure of 12*12 called a

time-frequency mapper.” Jd. at 5:46-49.

An annotated version of Figure 6 of the ’833 patent is reproduced

below.

 
Symbol
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The annotated version of Figure 6 aboveis a diagram illustrating a

~ method for transmitting uplink signals in accordance with one embodiment

of the ’833 patent. Jd. at 3:33-35, 6:49-51. This figure includes three

portions, arranged vertically, andis slightly annotated by Patent Owner with

red lines and circles showing the location of possible ACK/NACKsymbols.

The top portion of Figure 6 (labeled 601) is a horizontal strip of small,

5
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square blocks representing control signals (each numbered 1| through Nc)

and data signals (each numbered 1 through Np). This top portion of the

figure illustrates that control and data signals are multiplexed serially,if

ACK/NACKsignals are not transmitted, with control signals placed at the

front(i.e., starting at the left) and data signals placedat the rear of the

multiplexed signals. Jd. at 6:60-63. The second or middle portion of Figure

6 (labeled 602)is also a horizontal strip of small, square blocks, again

representing data signals and control signals multiplexed serially, with data

signals placed at the front, and with ACK/NACKsignals to be transmitted
that “are arranged by puncturing the multiplexed data.”? Id. at 6:63-66. In

this portion of Figure 6, the ACK/NACKsymbols are inserted in place of

data signals 5, 6, Np-3, and Np-2.

Thethird portion of Figure 6 (labeled 603), whichis located at the

bottom,illustrates the embodiment in which information sequences such as

those shownin the second portion of Figure 6 (labeled 602) are mapped with

SC-FDMA symbols accordingto the time-first mapping method, and then

transmitted on the uplink. Jd. at 6:52-56; 6:66—7:2. This portion of Figure 6

is a two-dimensional“time-frequency region”that independent claim 1

refers to as “a 2-dimensional resource matrix.” Jd. at 6:66—7:2, 9:6—7. In

accordancewith the time-first mapping method, the multiplexed signals

(such as 602) are mapped rowbyrow to the resource matrix in which rows

2 As uscd in the 833 patent, “puncturing” means “overwriting” or
“replacing” specific information. Jd. at 6: 15—21 (“overwritten” means that
specific information is skipped and the corresponding region is mapped;
“overwritten” also meansthat the length of the entire information is
maintained equally even after specific informationis inserted).

6
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correspond to subcarriers and columns correspond to SC-FDMA symbols.

Id. at 6:66—7:3; 7:6-10; 9:6-21. Resource matrix 603 showsa total of 14

SC-FDMA symbols along the time axis (the vertical axis) within one

subframe—12 SC-FDMA symbols (numbered from top to bottom as #1

through #12 in a columntothe right of the matrix) and two SC-FDMA

symbols that carry reference signals in a part between symbolindices #3 and

#4 and in a part between symbolindices #9 and #10. Jd. at 5:37-45; 7:2-5.

The °833 patent explains that the ACK/NACKsignals are set in such a

mannerthat they overwrite the data signals on bothsidesof the parts to

whichthe reference signals are transmitted(i.e., into SC-FCMA symbols #3,

4,9, and 10 in Figure 6). Id. at 7:10-14. These overwritten ACK/NACK

signals are labeled N-2, N-3, N-8, and N-9 (and are circled in red) in matrix

603, the third portion of Figure 6.

C. Challenged Claims

Petitioner challenges claims 1-14of the ’833 patent. Independent

claim 1, whichis illustrative of the challenged claims, is reproduced below

(with paragraphlettering addedas in the Petition):

1. A methodfor transmitting uplink signals comprising control
signals and data signals in a wireless communication system,
the method comprising:

[1a] 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;

[1b] mapping the multiplexed signals to a 2-dimensional
resource matrix comprising a plurality of columns andaplurality of
rows, wherein the columnsandthe rowsofthe 2-dimensional

7
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resource matrix correspondto single carrier frequency divisional
multiple access (SC-FDMA) symbols and subcarriers for each SC-
FDMA symbol, respectively, wherein a number of columnsofthe 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
mappedfrom thefirst columnof the first row to the last column ofthe
first row, the first column of the second row to the last columnofthe
second row, and so on,until all the multiplexed signals are mapped to
the 2-dimensional resource matrix;

[1c] mapping ACK/NACKcontrolsignals to specific columns
of the 2-dimensional resource matrix, wherein the specific columns
correspond to SC-FDMA symbolsright adjacentto the specific SC-
FDMA symbols, wherein the ACK/NACKcontrol 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

[1d] transmitting the signals mapped to the 2-dimensional
resource matrix at steps (b) and (c) by column by column to a base
station.

Ex. 1001 at 38:10-60.

D._Evidence ofRecord

Petitioner relies upon the following references, as well as the

Declaration of Dr. Jonathan Wells (Ex. 1008):
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Exhibit Reference Publication or

Filing Date

Ex. 1006 U.S. Patent No. 8,331,328 B2 Filed June 4,
(Papasakellariou) 2008?

Ex. 1010 U.S. Patent Publication No. Published Nov.

2006/0262871 (Cho) 23, 2006

Ex. 1011 Motorola, 3GPP TSG RANI #50, R1- Published Aug.
073361, “Uplink channel interleaving”|31, 2007

E.  Asserted Ground of Unpatentability

(Motorola)

‘Petitioner challenges the patentability of claims 1-14 of the °833

  

 
  

    
 

 
 
 

 
 

patent based on the following ground:

Reference(s)|Basis|Claims Challenged
Combination of Papasakellariou,|§ 103(a) 1-14
Cho, and Motorola

Il. DISCUSSION

 
 

 
 

A, Claim Construction

1. Applicable Law

. Inan inter partes review, claim terms in an unexpired patent are

interpreted according to their broadest reasonable construction in light of the

3 Papasakellariou claims the benefit of U.S. Provisional Application No.
60/942,843, filed on June 8, 2007. Ex. 1006, [60].

9
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specification of the patent in which they appear. 37 C.F.R. § 42.100(b).

Underthat standard, and absent any special definitions, we give claim terms

their ordinary and customary meaning, as they would be understood by one

of ordinary skill in the art, in the context of the entire patent disclosure. Jn

re Translogic Tech., Inc., 504 F.3d 1249, 1257 (Fed. Cir. 2007).

Only those terms in controversy need to be construed, and then only

to the extent necessary to resolve the controversy. Nidec Motor Corp. v.

Zhongshan Broad Ocean Motor Co., 868 F.3d 1013, 1017 (Fed. Cir. 2017)

(citing Vivid Techs., Inc. v. Am. Sci. & Eng’g, Inc., 200 F.3d 795, 803 (Fed.

Cir. 1999)).

2. Petitioner’s Position

Petitioner asserts that, in the Litigation, the parties agreed upon

several constructions that were adopted by the district court. Pet. 13 (citing

Ex. 1013, 12-14). Petitioner also asserts that it adopts the court’s

constructions for purposes of this proceeding. Jd.

3. Patent Owner’s Position

Patent Ownerasserts that for purposes of its Preliminary Response,it

“agrees to all of the proposed constructions.” Prelim. Resp. 48. Patent

Owneralso contends that we should find that the steps of claims 1 and 8 of

the ’833 patent must be performedin the orderrecited in the claims. Jd. at

48-50 (citing Altiris, Inc. v. Symantec Corp., 318 F.3d 1363, 1369-70 (Fed.

Cir. 2003)). In this regard, Patent Ownerarguesthat the express language of

the claims requires the steps of cach of claims 1 and 8 to be performedin

order. Jd. Patent Owneralso asserts that in the Litigation, the parties agreed
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on constructions that impose an orderto the steps of both claim 1 and 8. Jd.

at 50 (citing Ex. 1013 at 13).

4. Analysis

Weadoptthe district court’s claim constructionsin the Litigation for

the terms and phrases of the 833 patent, for the purposes of this Decision,

because they are consistent with the specification of the ’833 patent. See Ex.

1010, 12-14. We determine there is no reason to further construe any other

terms or phrases, or determine the order of steps of independent claims 1 and

8, beyond the determinationsofthe district court.

B.  Asserted Obviousness ofClaims 1-14 Over the Combination
ofPapasakellariou, Cho, and Motorola

Petitioner contends the combination of Papasakellariou (Ex. 1006),

Cho (Ex. 1010), and Motorola (Ex. 1011) renders claims 1-14 of the

’833 patent obvious. Pet. 28-90. Petitioner asserts that Papasakellariou,

which wasfiled on June 4, 2008, and claimspriority to U.S. Provisional

Application No. 60/942,843, filed on June 8,'2007 (Ex. 1007, “the 843

provisional”), is prior art under 35 U.S.C. § 102(e) as of the filing date of the

provisional. Jd. at 16-27. Patent Owner contends that Papasakellariou does

not qualify as prior art to the 7833 patent under § 102(e) because the *833

patent claimsareentitled to priority to an earlier-filed provisional

application, which predates the June 4, 2008filing date of Papasakellariou,

and Petitioner has failed to meet its burden of showing that the

°843 provisional provides support for the disclosures on which Petitioner

relies in Papasakellariou. Prelim. Resp. 50-64. Thus, the fundamentalissue

raised by the parties is whether Papasakellariouis prior art to the ’833 patent

under § 102(e) based onthepriority date of the °843 provisional.

11



Page 12 of 436Page 12 of 436

IPR2018-00807

Patent 8,102,833 B2

For the reasonsset forth below, we agree with Patent Ownerthat

Papasakellariouis notprior art to the ’833 patent because Petitioner has

failed to show Papasakellariouis entitled to claim the benefit ofthe filing

date of the ’843 provisional. Thus, we determine that Petitioner has failed to

show a reasonable likelihood of prevailing on its assertion that claims 1—14

of the *833 patent are obvious based on the combination of Papasakellariou,

Cho, and Motorola.

1. Effective Date of ’833 Patent

The ’833 patent issued from an application filed on September11,

2008. Ex. 1001, [22]. Papasakellariou issued from an application filed on

June 4, 2008. Ex. 1006, [22]. Because the application that led to the

issuance of Papasakellariou was filed before the application for the

’833 patent, Petitioner metits initial burden of production in establishing

Papasakellariou as prior art. See In re Magnum Oil Tools Int'l, Ltd.,

829 F.3d 1364, 1376 (Fed. Cir. 2016); Dynamic Drinkware, LLC v. Nat'l

Graphics, Inc., 800 F.3d 1375, 1379 (Fed. Cir. 2015) (discussing Tech.

Licensing Corp. v. Videotek, Inc., 545 F.3d 1316, 1327 (Fed. Cir. 2008)).

Thus, the burden of productionshifts to Patent Ownerto argue or produce

evidencethat the challenged claims of the ’833 patent are entitled to claim

priority to one or more of the ’833 patent’s provisional applications. Pet. 20

n.5 (citing Magnum Oil, 829 F.3d at 1376; Dynamic Drinkware, 800 F.3d at

1379-80). In that regard, Petitioner asserts it “does not concede”that the

°833 patentis entitled to claim the benefit of the provisional applications and

Korean application identified on the face of the ’833 patent. Jd. at 7 n.2.

12
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As Patent Ownerargues, the ’833 patent claims priority to provisional

application no. 60/972,244,filed on September 13, 2007 (Ex. 1003),

provisional application no. 60/987,427, filed on November 13, 2007 (“the

’427 provisional,” Ex. 1004), and provisional application no. 60/988,433, _

filed on November 16, 2007 (Ex. 1012). Prelim. Resp. 18-19 (citing

Ex. 1001, 1:11-15). Patent Owner contends that the priority date of the

°833 patent is November 13, 2007, the filing date of the °427 provisional.

Id. In support of this contention, Patent Ownerfirst asserts that, in the

Litigation, “Petitioner has stipulated to the November 13, 2007 priority date

of the ’833 patent.” Jd. at 19 (citing Ex. 2009, 13 (“The priority date of the

asserted claims of the ’833 patent is November 13, 2007.”). Patent Owner

notes that Exhibit 2009is the Joint Final Pretrial Order in the Litigation and

that, as of the date thereof, only claims 8 and 13 of the ’833 patent were

being asserted. Jd. n.3. Patent Ownerasserts that claim 8 is the apparatus

claim version of method claim 1, which includes nearly identical claim

limitations and is entitled to the same priority date. Jd. Second, Patent

Ownerasserts that, “in an abundance of caution, Patent Ownerpresents a

claim chart identifying disclosures from the ’427 provisional that support

claim 1 of the °833 patent.” Jd. at 19-28 (citing Ex. 1004, 7-43, 53-79).

Based on Patent Owner’s evidence, we agree with Patent Ownerthat

the challenged claims of the ’833 patent are entitled to the benefit of the

filing date of the °427 provisional on November 13, 2007. In that regard,

Patent Owner’s evidence demonstrates that Petitioner stipulated that the

earliest effective priority date of claims 8 and 13 of the ’833 patent is

November 13, 2007. Comparing claim 8 with claim 1, we agree with Patent

13
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Ownerthat claim 8 is the apparatus claim version of method claim 1, which

includes nearly identical claim limitations to claim 8, and is entitled to the

samepriority date as claim 8. Prelim Resp. 19. Patent Ownerhasalso

persuasively demonstratedin its claim chart that the limitations of claims 1—

14 are supported by the disclosure of the ’427 provisional. Jd. at 19-28.

Therefore, we determine that claims 1-14 of the ’833 patent are entitled to

the benefit of the filing date of the ’427 provisional on November13, 2007.

2. Effective Date ofPapasakellariou

In Dynamic Drinkware, the Federal Circuit held that, in an inter

partes review, once a patent owner has respondedto a petitioner’s argument

with sufficient evidence that its patent is entitled to a priority date before a

prior art reference, the burden of production shifts back to the petitioner to

prove that the prior art reference is entitled to the benefit of the filing date of

a provisional application. 800 F.3d at 1380. Thus, because Patent Owner

has demonstrated that the earliest effective priority date of the ’833 patentis

November13, 2007, whichis before the filing of Papasakellariou on June 4,

2008, the burden of production returns to Petitioner to prove that

Papasakellariou is entitled to the benefit of the earlier June 8, 2007,filing

date of the ’843 provisional.

As the parties argue and acknowledge, to meet its burden of proof,

Petitioner is required to make two showings: (1) at least one claim of

Papasakellariou is supported by the ’843 provisional; and (2) the portions of
Papasakellariou relied uponin the Petition to demonstrate that the claims of

the ’833 patent would have been obvious wereincludedin the

’843 provisional. Prelim. Resp. 33 (citing Dynamic Drinkware, 800 F.3d at

14
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1378-79, 1383; In re Giacomini, 612 F.3d 1380, 1383 (Fed. Cir. 2010); Ex

parte Mann, No. 2015-3571, 2016 WL 7487271 (PTAB Dec.21, 2016));

Pet. 19 (citing Cisco Sys., Inc. v. Capella Photonics, Inc., IPR2014-01276,

slip op. at 21-22 (PTAB Feb. 17, 2016) (Paper 40) (“Interpreting Dynamic

Drinkware, 800 F.3d at 1378, the Board has held that a § 102(e) referenceis

available asprior art as of its provisional application’s filing date when the

provisional provides support for (1) at least one claim of the § 102(e)

reference and (2) the subject matter on whichthe petitionerrelies.”)).

Petitioner contendsthat the relevant disclosures of Papasakellariou

are availableas priorart andentitled to a § 102(e) prior art date of June 8,

2007, because the ’843 provisional provides support for (1) claims 4 and 5

of Papasakellariou and (2) the subject matter on whichthe Petitionrelies.

Pet. 19-20. In regard to aforementioned item (1), Petitioner cites the

portions of the ’843 provisional it contends support the limitations of

claims 4 and 5 of Papasakellariou. Jd. at 21-27. In regard to

aforementioned item (2), Petitioner asserts that, as shownin its obviousness

analysis in the Petition, “the subject matter on whichthis Petition relies is

disclosed in the Papasakellariou Provisional{i.e., the °843 provisional], as

well as Papasakellariou.” Id. at 27.

Patent Ownerarguesthat, even assuming that Petitioner can establish

that the ’843 provisional supports one or more claims of Papasakellariou,

Petitioner cannot make the required showing under Dynamic Drinkware

because “the subject matter from Papasakellariou upon which Petitioner

relies is not in the Papasakellariou Provisional[i.e., the °843 provisional].”

Prelim. Resp. 52. In particular, Patent Ownerargues that Petitionerrelies on

15
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Figure 2, and its related disclosures, from Papasakellariou, which purports to

disclose a two-step process wherein data and control signals are multiplexed

before being punctured with ACK/NACKsignals, but this two-step

embodimentis not disclosed by the 843 provisional. Id. at 52-64.

Weagree with Patent Ownerthat Petitioner has not metits burden of.

proof because Petitioner has not shownthat the ’843 provisional discloses

Figure 2 and the related disclosures in Papasakellariou, on which the

Petition’s obviousness analysis relies, or any corresponding embodiment or

teachings.

AsPatent Ownerargues, Petitioner and its expert, Dr. Wells, rely

heavily on Figure 2 of Papasakellariou. Prelim. Resp. 52 (citing Pet. 33, 70,

79, 81, 84; Ex. 1008 FJ 44-45, 103-104, 155, 221, 222, 239, 240, 242, 244,

246). For example, in regard to the portion of limitation 1[a] reciting

“multiplexing first control signals and data signals in a mobile station,”

Petitioner argues that Figure 2 of Papasakellariou “is a block diagram

illustrative of an exemplary SC-FDMAtransmitter” and “discloses

multiplexing CQIbits 205 (i.e., ‘first control signals’) and data bits 210

(220)(i.e., ‘data signals’) in a mobile station.” Pet. 32—33 (citing Ex. 1006,

2:5-18, 3:55-56). Petitioner also argues that a person of ordinary skill in the

art would have understoodthat ‘“first control signals’ refers to control

signals ... other than ACK/NACKcontrolsignals.” Jd. (citing Ex. 1001,

[57], 1:40-44, 5:13-24; Ex. 1008 94 153, 154). In regard to the portion of

limitation 1[c] reciting “wherein the ACK/NACKcontrol signals overwrite

some of the multiplexed signals mapped to the 2-dimensional resource

matrix,” Petitioner argues that Papasakellariou discloses that “[c]oded CQI

16
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bits 205 and coded data bits 210 are multiplexed 220”and that “if

ACK/NACKbits also need to be multiplexed,” ’ data bits or CQI bits(if

any) “may be punctured.” Jd. at 63 (quoting Ex. 1006, 2:6-13). As

indicated in Petitioner’s supporting citation, this disclosure of

Papasakellariou also concerns Figure 2 of Papasakellariou. See Ex. 1006,

2:5-13. Thus, as Patent Ownerargues, and weagree, Petitioner relies on

Figure 2 of Papasakellariou,andits related disclosure,to illustrate a two-step

process of multiplexing data and control information other than ACK/NACK

followed by puncturing with ACK/NACKsignals. Prelim. Resp. 52.

Figure 2 of Papasakellariou is reproduced below.

250 260

  
 

 

  
  
 
 

 
 

oOo

210 220 = 270 280 280
( MULTIPLEX PUNCTURE = TRANSMITTED
ans DATA BITS DATA BITS & INSa‘on SIGNAL

) AND CQ) BITS||INSERT ACK/NAK .
205 °

a

CONTROL OF LOCALIZED FOMAF~255

FIG.2

4 Although Papasakcllariou refers to *ACK/NAK,”rather than
“ACK/NACK”asused in the ’833 patent, there is no dispute that these
acronyms have the same meaning. Thus,for clarity and consistency, we
replace the references to “ACK/NAK”in those portions of Papasakellariou
quotedor referred to in this Decision with “ACK/NACK.”

17
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Asdescribed in Papasakellariou, Figure 2 “is a block diagram

illustrative of a first exemplary SC-FDMA transmitter for multiplexing data

bits, CQI bits, and ACK/NACKbits in a transmission sub-frame.”

Ex. 1006, 3:58-60. There are 7 blocks in Figure 2, extending horizontally

from left to right, numbered 220, 230, 240, 250, 260, 270, and 280, with 1

block labeled “CONTROL OF LOCALIZED FDMA 255”located underthe

others (and showingits output being input into the block labeled “SUB-

CARRIER MAPPING 250”). As shown in Figure 2, coded CQIbits 205

and coded data bits 210 are multiplexed at block 220. Jd. at 2:6—7.

Papasakellariou explains that, if ACK/NACKbits also need to be

multiplexed, “the exemplary embodiment assumesthat data bits are

punctured to accommodate ACK/NACKbits [at block] 230.” Jd. at 2:7-10.

Papasakellariou further explains that the discrete Fourier transform (DFT)of

the combined data bits and control bits is then obtained at block 240, sub-

carriers 250 corresponding to the assigned transmission bandwidth are

selected, the inverse fast Fourier transform (IFFT) is performed at block 260,

and finally the cyclic prefix (CP) andfiltering are applied at blocks 270 and

280, respectively, to the transmitted signal 290. Jd. at 2:13-18.

Patent Owneralso argues, and weagree, that Petitioner has not shown

that the ’843 provisional discloses an embodiment comprising a multi-step

process in which data and controlsignals are multiplexed before being

punctured with ACK/NACKsignals, as disclosed in the ’833 patent and, as

Petitioner argues, in Figure 2 of Papasakellariou. Prelim. Resp. 53. First,

we agree with Patent Owner’s argumentthat neither Figure 2 norits

description in Papasakellariou appears in the 843 provisional. Jd. at 56.

18



Page 19 of 436Page 19 of 436

IPR2018-00807

Patent 8,102,833 B2

Second, wealso agree with Patent Owner’s argumentsthat Petitioner

has failed to show that Figure 2 of the ’843 provisional discloses the subject

matter of Figure 2 of Papasakellariou on which Petitionerrelies in its

obviousnessanalysis in the Petition. Petitioner cites Figure 2 of the 843

provisionalas disclosing “multiplexing first control signals and data signals

in a mobile station” (Pet. 34) and as “illustrating a transmitter with

substantially the samestructure as Figure 2 of Papasakellariou”(id. 71-72).

As Patent Ownerargues, however, Figure 2 of the ’843 provisional does not

correspond to Figure 2 of Papasakellariou, but instead correspondsto the

embodimentofFigure 3 of Papasakellariou, which is described as an

alternative embodimentto Figure 2 of Papasakellariou. Prelim. Resp. 56-57

(citing Ex 1006, 2:19-31). In other words, as Patent Ownerargues,

Papasakellariou discloses two distinct embodiments for the SC-FDMA

transmitter—namely, a first embodiment shown in Figure 2 and the second

alternative embodiment shownin Figure 3. Jd. at 54-56.

Figure 2 of the ’843 provisional and Figure 3 of Papasakellariou are

reproduced below.

 
 
 
 

Transmitted

Signal
Oo

Control bits

Figure 2: Multiplexing of Control and Data Signals
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Both ofthese figures are block diagrams of an SC-FDMA transmitter.

Ex. 1006, 3:58-60; Ex. 1007,2. Figure 2 of the ’843 provisionalis labeled
“Multiplexing of Control and Data Signals,” and depicts 6 blocks extending

horizontally from left to right, with 1 block labeled “Control of localized

FDMA”located under the others (and showingits output being input into

the block labeled “Sub-carrier mapping’). Figure 3 of Papasakellariou,

whichis not labeled, is described in Papasakellariou as “another block

diagram illustrative of a second exemplary SC-FDMA transmitter.”

Ex. 1006, 3:58—-59. Figure 3 also depicts 6 blocks extending horizontally

from left to right, with 1 block labeled “Control of Transmission Bandwidth

355” located underthe others (and showingits output being input into the

block labeled “SUB-CARRIER MAPPING 350”). Apart from the darkened

labels of four of the blocks of Figure 2 of the ’843 provisional, the diagrams

of Figure 2 of the ’843 provisional and Figure 3 of Papasakellariou are
20



Page 21 of 436Page 21 of 436

IPR2018-00807

Patent 8,102,833 B2

essentially the same. In particular, both show controlbits and databits input

into the first block on the left labeled “Puncture Data Insert Control,” and

subsequent blocks labeled DFT, Sub-Carrier Mapping, IFFT, CP Insertion,

and Time Windowing, and then the transmitted signal.

Patent Ownerargues, and weagree,that Petitioner does notcite

Figure 3 of Papasakellariou orits related disclosure “a single time” in the

Petition. Prelim. Resp. 57. We also agree with Patent Ownerthat the

description of Figure 3 in Papasakellariou is almost exactly the sameas the

description of Figure 2 in the ’843 provisional. Prelim. Resp. 57 (compare

Ex. 1006, 2:19-31, with Ex. 1007, 2).

Third, we agree with Patent Ownerthat Figure 2 of the ’843

provisional does not disclose a multi-step process in which data signals and

control signals are multiplexed before being punctured by ACK/NACK

signals, as disclosed in the ’833 patent and, as Petitioner argues, in Figure 2

of Papasakellariou. Prelim. Resp. 52-53. Patent Owner argues, and we

agree, that the ’833 patent “distinguishes between multiplexing(as in the

case of data and control information) and puncturing (as in the case of

ACK/NACK,whichinvolves overwriting, or replacing, data).” Jd. 5—6

(citing Ex. 1001, 6:9-21). As Patent Ownerfurther argues, the disclosure

regarding Figure 2 of Papasakellariou also recognizesthis distinction asit

“discloses two separate steps for multiplexing data bits and CQIbits

(element 220 in Figure 2) and puncturing data bits to insert ACK/NA[]K

(element 230 in Figure 2).” Prelim. Resp. 60; see also Ex. 1006, 2:6-10.

Weagree with Patent Ownerthat the “Papasakellariou Provisional[i.e., the

’843 provisional] fails to makethis critical distinction between multiplexing

21
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and puncturing” and that there is no equivalent or similar disclosure in the

°843 provisional corresponding to Figure 2 of Papasakellariou. Prelim.

Resp. 59-60. In that regard, as Patent Ownerargues, Figure 2 of the 843

provisional shows “Coded data” and “Control bits” being combinedat a box

labeled “Puncture Data Insert Control.” Ex. 1007, 2. As Patent Owneralso

argues, the description of Figure 2 of the ’843 provisional“reinforces this

use of the term ‘multiplex,’ labeling the figure ‘Multiplexing of Control and

Data Signals’ andstating that ‘certain data bits ... may be punctured and

replaced by the control bits .... This time division multiplexing (TDM)

between the control (ACK/NACKandor CQI) and data signals prior to the

DFTis necessary to preserve the single carrier property of the transmission.”

Id. Thus, we agree with Patent Ownerthat Figure 2 of the ’843 provisional,

like Figure 3 of Papasakellariou,illustrates a single step (“Puncture Data

Insert Control’), and this single-step process is different than the multi-step

process disclosed in the ’833 patent and shownin Figure 2 of

Papasakellariou, in which data signals andcontrol signals are multiplexed

before being punctured by ACK/NACKsignals. See Prelim. Resp. 62.

In summary,forall the reasons discussed above, we agree with Patent

Ownerthat Petitioner has failed to meet its burden to show that the 843

provisional discloses the subject matter of Figure 2 of Papasakellariou on

which Petitionerrelies in the Petition to teach or suggestlimitations [1a] and

[1c]. Accordingly, we determine that Papasakellariouis not entitled to claim

the benefit of the filing date of the ’843 provisional and thatthe effective

filing date of Papasakellariou is June 4, 2008, which wasthefiling date of
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the application that issued as Papasakellariou,i.e., U.S. Patent

No. 8,331,328.

Becausethe earliest effective filing date of Papasakellariou on June 4,

2008 does not predate the earliest effective filing date of the ’833 patent on

November13, 2007, Petitioner has failed to demonstrate that

Papasakellariou is prior art under § 102(e) to the 833 patent. Accordingly,

Petitioner has also failed to demonstrate that the claims of the ’833 patent

would have been obvious over the combination of Papasakellariou, Cho, and

Motorola.

Ill. CONCLUSION

For the foregoing reasons, we determine Petitioner has not

demonstrated a reasonable likelihood of success in proving that any one of

claims 1-14 ofthe °833 patent are unpatentable based on the groundasserted

in the Petition.

IV. ORDER

Accordingly,it is

ORDEREDthatthe Petition is denied, and no inter partes review is

instituted.
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Application No.: 12/209, 136 §
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Customer No.: 47391

For: METHOD FOR TRANSMITTING UPLINK SIGNALS

Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

RE EST FOR A CERTIFICATE OF RRECTI

The following is a request for a Certificate of Correction in Application Number

12/209, 136, now Patent Number8,102,833.

A certificate of correction under 35 USC 254 is respectfully requested in the above-

identified patent.

The errors were the fault of the applicant, therefore, the fee of $100.00 is submitted

herewith securing issuance of the Certificate.

The exact locations where the errors appear in the patent and patent application are as

follows:

Claim 8, Column 10, beginning on Line8, “wherein the columns and the rowsofthe 2-

dimensional resource matrix correspond to single carrier frequency divisional multiple access

(SC-FDMA)and subcarriers for each SC-FDMA symbol,” should read --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-FDMAsymbol, -



Page 33 of 436Page 33 of 436

LEE,etal.
Patent No. 8,102,833

The requested corrections are included on the attached Form PTO 1050.
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Kenneth A. McClure

Registration No. 62,886

Date: October 11, 2017 
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Suite 250
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Telephone: (214) 744-5000 ‘Kara Coffman/Kara Coffman 
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PATENT OR DATE OF PATENT t Ee PATENT R ATIEMARK
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK 

in the above-—entitied case, the following decisionhas been renderedor judgement issued:

DECISION/JUDGEMENT

Dismissing Kyocera etal with prejudice

[BYRpeuTY CLERK DATE
4/27/17

awd A.D Veoh. 
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DATE INCLUDED INCLUDED BY

[) Amendment ([] Answer LC Cross Bill (] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

ERses

 

  
   
  
  
  

 
 
 

 
  

  
  

3

CR
ee

In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

 
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling documentadding patent(s), mail this copy to Director Copy 4—Casefile copy
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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 Eastern District of Texas, Marshall Division on the following
(J Trademarks or=[Y Patents. ( CJ the patent actioninvolves 35 U.S.C. § 292.): 7 ;

DOCKETNO. 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|KYOCERA COMMUNICATIONS, INC., KYOCERA
   

PATENT MANAGEMENT,LLC INTERNATIONAL,INC. and KYOCERA CORPORATION

a
In the above—entitled case, the following patent(s)/ trademark(s) have been included:

INCLUDED BY  
 

  DATE INCLUDED

 (J Amendment (J Answer CI Cross Bill C1) Other Pleading
PATENT OR DATE OF PATENT

TRADEMARKNO. OR TRADEMARK HOLDEROF PATENT OR TRADEMARK.

Ce
a G
BO
Se
ES

In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT

 

 

 

  

 (BY) DEPUTY CLERK

Copy 1—Uponinitiation ofaction, mail this copy to Director Copy 3—Upontermination ofaction, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy
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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 Eastern District of Texas, Marshall Division on the following

(J Trademarksor [Wf Patents. ( [1 the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:16-cv-60 1/17/2016 Eastern District of Texas, Marshail Division

PLAINTIFF DEFENDANT

OPTIS CELLULAR TECHNOLOGY,LLC and PANOPTIS|BLACKBERRYLIMITED and BLACKBERRY
PATENT MANAGEMENT, LLC CORPORATION

PATENT OR DATE OF PATENT

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

po
In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

(J) Amendment (1 Answer OJ Cross Bill (1 Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
 
  

  4

In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

 
 
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upontermination ofaction, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy
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AO 120 (Rev. 08/10}

Mail Stop8 : REPORTON THE
Birector of the U.S. Patent and Trademark Office | FILING OR DETERMINATION OF AN

TO:

P.O. Box 1456 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1436 TRADEMARK 
in Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 vou are hereby advised that a court action has been

filed in the U.S. District Court Easter District of Texas, Marshall Division on the folowing 

f] Fradematks or ff Patents. ( {0} the patent action involves 35 U.S.C. § 292):

DOCKET NO. DATE FELED U8. DISTRICT COURT

2:16-cv-60 1/47/2016 Eastern District of Texas, Marshall Division

PLAINTIFF [DEPENDANT

OPTIS CELLULAR TECHNOLOGY, LLC and PANOPTIS BLACKBERRY LIMITED and BLACKBERRY
PATENT MANAGEMENT, LLC CORPORATION

PATENT OR DATE OF PATENT TIA ER OF PATER RADEMARKTRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEM:

CL
In the above—cniitied case, the following patent(s)/ trademark(s) have been included:

 
DATE INCLUDED INCLUDED BY

Li] Amendment Li Answet [i] Cross Bill [| Other Pleading
PATENT OR DATE OF PATENT t Ee PATENT R ATIEMARK

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK 
in the above-—entitied case, the following decisionhas been renderedor judgement issued:

DECISIONJUDGEMENT

[BY) DEPUTY CLERK 
Copy i-—Upon initiation of action, mail this copy te Director Copy 3-—Uposterminatingof action, mail this copy to Director
Copy 2--Upon filing document adding patent(s), mail this copy to Birector Copy 4-—Case fe copy
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Mail Stop8 : REPORTON THE
Birector of the U.S. Patent and Trademark Office | FILING OR DETERMINATION OF AN

TO:

P.O. Box 1456 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1436 TRADEMARK 
in Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 vou 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 folowing 

f] Fradematks or ff Patents. ( {0} the patent action involves 35 U.S.C. § 292):

DOCKET NO. DATE FILED U8. DISTRICT COURT

2:16-cv-58 1/17/2016 Eastern District of Texas, Marshall Division

PLAINTIFF [DEPENDANT

OPTIS CELLULAR TECHNOLOGY, LLC and PANOPTIS ZTE CORPORATION and ZTE (USA) INC.
PATENT MANAGEMENT, LLC

PATENT OR DATE OF PATENT TIA ER OF PATER RADEMARKTRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEM:

CL
In the above—cniitied case, the following patent(s)/ trademark(s) have been included:

 
DATE INCLUDED INCLUDED BY

Li] Amendment Li Answet [i] Cross Bill [| Other Pleading
PATENT OR DATE OF PATENT t Ee PATENT R ATIEMARK

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK 
in the above-—entitied case, the following decisionhas been renderedor judgement issued:

DECISIONJUDGEMENT

[BY) DEPUTY CLERK 
Copy i-—Upon initiation of action, mail this copy te Director Copy 3-—Uposterminatingof action, mail this copy to Director
Copy 2--Upon filing document adding patent(s), mail this copy to Birector Copy 4-—Case fe copy
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Mail Stop8 : REPORTON THE
Birector of the U.S. Patent and Trademark Office | FILING OR DETERMINATION OF AN

TO:

P.O. Box 1456 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1436 TRADEMARK 
in Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 vou are hereby advised that a court action has been

filed in the U.S. District Court Easter District of Texas, Marshall Division on the folowing 

f] Fradematks or ff Patents. ( {0} the patent action involves 35 U.S.C. § 292):

DOCKET NO. DATE FELED U8. DISTRICT COURT

2:16-cv-59 1/17/2016 Eastern District of Texas, Marshall Division

PLAINTIFF [DEPENDANT

OPTIS CELLULAR TECHNOLOGY, LLC and PANOPTIS KYOCERA COMMUNICATIONS, INC., KYOCERA
PATENT MANAGEMENT, LLC INTERNATIONAL, INC. and KYOCERA CORPORATION

PATENT OR DATE OF PATENT TIA ER OF PATER RADEMARKTRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEM:

CL
In the above—cniitied case, the following patent(s)/ trademark(s) have been included:

 
DATE INCLUDED INCLUDED BY

Li] Amendment Li Answet [i] Cross Bill [| Other Pleading
PATENT OR DATE OF PATENT t Ee PATENT R ATIEMARK

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK 
in the above-—entitied case, the following decisionhas been renderedor judgement issued:

DECISIONJUDGEMENT

[BY) DEPUTY CLERK 
Copy i-—Upon initiation of action, mail this copy te Director Copy 3-—Uposterminatingof action, mail this copy to Director
Copy 2--Upon filing document adding patent(s), mail this copy to Birector Copy 4-—Case fe copy
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSPO. Box 1450

Alexandria, Virginia 22313-1450www.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

23117 POA ACCEPTANCELETTER

NIXON & VANDERHYE, PC

901 NORTH GLEBE ROAD, 11TH FLOOR OCA000000068537365
ARLINGTON, VA 22203

Date Mailed: 05/27/2014

NOTICE OF ACCEPTANCE OF POWEROF ATTORNEY

This is in response to the Powerof Attorneyfiled 05/13/2014.

The Powerof Attorney in this application is accepted. Correspondencein 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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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
Underthe Paperwork Reduction Act of 1995, no personsare required to respond to a collection of information unlessit displays a valid OMB control number.

“FEE ADDRESS”INDICATION FORM

Addressto: Fax to:

Mail Stop M Correspondence 571-273-6500
Commissionerfor Patents

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 Numbercan beestablished as the fee address for maintenance
fee purposes(hereafter, fee address). A fee address should be established when correspondencerelated to
maintenance fees should be mailed to a different address than the correspondence addressfor the application.
Whento checkthe first box below:If you have a Customer Numberto represent the fee address. When
to check the second box below:If you have no Customer Numberrepresenting 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:

L-] customer Number: 000204
OR

The attached Request for Customer Number (PTO/SB/125)form.

PATENT NUMBER APPLICATION NUMBER
(if known)

8102833 12/2091 36

Completed by (check one):

LJ Applicant/Inventor /John R. Lastova/
Signature

Attorney or Agentof record _33;149 John R. Lastova
(Reg. No.) Typed or printed name

C] Assigneeof 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)

LJ Assignee recorded at Reel Frame May 19, 2014
Date

NOTE: Signaturesof 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*.

Cl * 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 whichis to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR1.11 and 1.14. This collection is estimated to take 5 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending uponthe individual case. Any comments on
the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sentto the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alex andria, VA 22313- 1450. DO NOT SEND COMPLETE D FORMSTO THIS A DDRESS.
SEND TO: Mail Stop M Correspondence, Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

lfyou need assistance in completing the form, call 1-800-PTO-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,
pursuantto 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 mayresult in termination of proceedings or
abandonmentof 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 ofInformation 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 Departmentof Justice to determine whether
disclosure of these records is required by the Freedom ofInformation Act.
A record from this system of records maybe 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.
A record in this system of records maybe disclosed, as a routine use, to a Memberof
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Memberwith respectto the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having needfor 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).
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.
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 pursuantto
the Atomic Energy Act (42 U.S.C. 218(c)).
A record from this system of records maybe 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, underauthority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of recordsforthis
purpose,and anyother relevant(/.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations aboutindividuals.

A record from this system of records maybe 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
pursuantto 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 wasfiled in an application which
became abandonedorin which the proceedings were terminated and whichapplication is
referenced byeither a published application, an application open to public inspection or an
issued patent.
A record from this system of records maybe disclosed, as a routine use, to a Federal, State,
or local law enforcement agency,if the USPTO becomes awareofa violation or potential
violation of law or regulation.
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Electronic AcknowledgementReceipt

19073488

Application Number: 12209136

International Application Number:

Confirmation Number:

Title of Invention: METHOD FOR TRANSMITTING UPLINK SIGNALS

First Named Inventor/Applicant Name: Dae Won Lee

Customer Number: 23117

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)

 
Paymentinformation:

Submitted with Payment

File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

203891

Maintenance Fee Address Change 833-sb0047.pdf
b2e6207eb23af2deedadaSe02da6a424eed)

83320

Information:
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TotalFiles Size (in bytes) 203891

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptanceof 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.

 



Page 48 of 436

 

Page 48 of 436

PTOFSB/BO (17-08)
Approved for uae through 14/80/2011, OMB 0957-0036

U.S, Patent and Trademark Offica; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Redugilon Act of 1996, no persons are aquiredto peapond to a callegilon ofInformation untess it displays a valid OMB control number.

| hereby revoke all previous powers of attorney given in the application identified In the attached statement under
37 CFR 3.73(b).

| hereby appoint

Practiloners assooiated with the Customer Number: aii?
OR

[| Practitionar(s) namad palew (if more than ten patent practitionars are te he named, then a custorner number must be used):
Raglstration Registration

Number Number

as altorney(s) or agent(s) to represent the undersigned batore the United States Patent and Trademark Office (USPTO) In connection with
any and all patant applications assigned gly to the undersigned according to tha USPTO assignment records or assignment documants
attachad to this ferrn in aecordance with 87 CFR 3.73(b),

Please change the correspondence address furthe application identified In the attached statement under 37 GFR 3.73(b) to:

a3tt7

OR
Finn or
Individual Name

  

 

 

  

Telephone
 
 

Assignas Nama and Addrase;
Optis Cellular Technology, LLC
P.O, Box 2506439

Plano, Texas 75025

A copy of this form, together with a statement under 37 CFR 3,73(b) (Form PTO/SB/96 or equivalent} is required to be
filed in each application in which this form Is used. The statement under 37 CFR 3.73(b) may be completed by one of
the practitioners appointed In this form If the appointed practitioner Is authorized to act on behalf of the assignee,
and must identify the application In which this Power of Attorney Is to be filed,

SIGNATURE of Assignee of Record
The individual whose signature and title ig supplied below is authorized to act on behal!ofthe assignee

Signature Date

Name Telephone
Title
 

 
This callaction of information is required by 37 CFR 1.31, 1.92 and 1.95. The Information fs required to obtain Or Tetaln @ Denellt by the puble which bt fle {and
by the USPTO fo process) an application, Confidentiality is governed by 35 U.5.0. 122 and 47 CFR 1.11 and 1.14, This collection is astimated to lake 3 minutes
fo complete, Including gathering, preparing, and eubmitting the completed application form to the USPTO, Time vil! vary depending Uponthe individual cage, Any
comments on the amount of time you require to complete this form and/or suggestionsfor reducing thls burden, should be sentio the Chief Information Officer,
U.S, Patent and Trademark Office, U.8, Department of Commerce, P.O. Box 1480, Alexandria, VA 22918-1450, DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS, SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

Ifyou heed assistance in completing the form, cal 1-800-F'70-9199 and select option 2.
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PTO/SB/96 (07-09)

Approvedfor 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 unlessit displays a valid OMB control number.

STATEMENT UNDER37 CER3.73(b)

Applicant/Patent Owner; LEEetal.

Application No./Patent No.: 8102833 Filed/Issue Date: 20120124

Titled: . ; ;
Method for transmitting uplink signals

OPTIS CELLULAR TECHNOLOGY, LLC _a corporation
(Nameof Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency,etc.

states thatit is:

1. the assigneeof the entire right,title, and interest in;

an assigneeof less than the entire right, title, and interest in
(The extent (by percentage)of its ownership interestis %); or

3. [| the assignee of an undivided interest in the entirety of (a complete assignment from one ofthe joint inventors was made)
the patent application/patent identified above, by virtue of either:

A. [| An assignmentfrom the inventor(s) of the patent application/patent identified above. The assignment wasrecordedin
the United States Patent and Trademark Office at Reel , Frame , or for which a
copy therefore is attached.

OR

A chainoftitle 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 wasrecorded in the United States Patent and Trademark Office at

Reel 022044 , Frame 0988 , or for which a copy thereofis attached.

2. From: LG ELECTRONICS INC To: OPTIS CELLULAR TECHNOLOGY, LLC

The document wasrecorded in the United States Patent and Trademark Office at

Reel 032326 , Frame 0618 , or for which a copy thereofis attached.

3. From: To:

The document wasrecorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereofis attached.

[| Additional documentsin the chain oftitle are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain oftitle 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 assignmentin the records of the USPTO. See MPEP 302.08]

The undersigned (whosetitle 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 whichistofile (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 uponthe individual case. Any comments on the amountof time
you require to complete this form and/or suggestions for reducing this burden, should be sentto 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 FORMSTO 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-PTO-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
abandonmentof the application or expiration of the patent.

The information provided by youin 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 ofInformation Act.
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.
A record in this system of records may be disclosed, as a routine use, to a Memberof
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Memberwith respect to the subject matter of the
record.

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).
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.
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)).
A record from this system of records maybe 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 madein accordancewith the GSA regulations governing inspection of recordsforthis
purpose, and any other relevant(/.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations aboutindividuals.

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 wasfiled in an application which
became abandonedor 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.
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 awareof a violation or potential
violation of law or regulation.
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CORRESPONDENCE ADDRESS| 'ssve Date 20120124

Patent Application No. 12/209136

Addressto: Filing Date 2008/09/11

Mail Stop Post Issue
Commissionerfor Patents

P.O. Box1450 Attorney Docket Number
Alexandria, VA 22313-1450

 

 

First Named Inventor Dae Won

Please change the Correspondence Addressfor the above-identified patentto:

Xx The address associated with Customer Number: 23117

OR

[| Firm or Individual Name

Address 

  City 

Country 

Telephone

This form cannot be used to changethe 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:

Patentee

Assigneeof record of the entire interest. See 37 C.F.R. § 3.71.
Statement under37 C.F.R. § 3.73(b) is enclosed. (Form PTO/SB/96)/

Attorney or agentof record. Registration Number 33,149

Signature /John R. Lastova/ 

Typed or John R. LastovaPrinted Name 

Date Ma 13, 2014 Telephone 703-816-4000
NOTE: Signaturesofall 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.*

XK *Total of 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 whichisto file (and by
the USPTOto 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 amountof 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 FORMSTO THIS ADDRESS: SEND TO: Mail Stop Post Issue, Commissionerfor 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.

Document4



Page 52 of 436

Electronic AcknowledgementReceipt

19013180

Application Number: 12209136

International Application Number:

Confirmation Number:

Title of Invention: METHOD FOR TRANSMITTING UPLINK SIGNALS

First Named Inventor/Applicant Name: Dae Won Lee

Customer Number: 35884

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)

 
Paymentinformation:

Submitted with Payment

File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

128381

Powerof Attorney OPPOA.pdf fbad5ea75b7efl bedd30169e4c8f5c85883
dd70

Information:
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. . . 426833

Assignee showing of ownership per 37
CFR 3.73.

Change of Address 833-CHG.pdf
cdf08b450d7ca08ebf0c3f09645 176d32ed3

80e9

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptanceof 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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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

OPTIS CELLULAR TECHNOLOGY,LLC 12/19/2013

RECEIVING PARTY DATA

WILMINGTON TRUST, NATIONAL ASSOCIATION (AS COLLATERAL AGENT)

Street Address: 50 SOUTH SIXTH STREET, SUITE 1290

City: MINNEAPOLIS

State/Country: MINNESOTA

Postal Code: 55402

}

 
PROPERTY NUMBERSTotal: 392

Property Type Number

Application Number: 08623507

forosdApplication Number: 09746823

Application Number: 11551937

Application Number: 09894297
TT
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Application Number: 09859237

Application Number: 08708034

Application Number: 08717462

Application Number: 08920596
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08936507a

Application Number: 12447396

Application Number: 12187553

Application Number: 09001870

Sse”:c==oOeSeT”eS
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09045753a

Application Number: 09310171

Application Number: 09411986

Application Number: 09500517

Sse”:c==oOeSeT”eS
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09228878a

Application Number: 09454224

Application Number: 09885520

Application Number: 10000803

Sse”:c==oOeSeT”eS
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10036665ptosis

Application Number: 10112035

Application Number: 10704146

Application Number: 10584907

Sse”:c==oOeSeT”eS
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11573312isos

Application Number: 11914657

Application Number: 12090710

Application Number: 12666203

Sse”:c==oOeSeT”eS
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12674335a

Application Number: 12105650

Application Number: 13956136

Application Number: 13144947

Sse”:c==oOeSeT”eS
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13144327tae

Application Number: 13509826

Application Number: 13394219

Application Number: 14000371

Sse”:c==oOeSeT”eS
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13155527tsa

Application Number: 13816039

Application Number: 14035213

Application Number: 13312809

Sse”:c==oOeSeT”eS
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13316315stot

Application Number: 12392654

Application Number: 12363522

Application Number: 11325934

Sse”:c==oOeSeT”eS
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10125531

Application Number: 10659386 
 

CORRESPONDENCEDATA

Fax Number:

Email: smckinney@paulweiss.com, dewilliams@paulweiss.com

Correspondence will be sent via US Mail when the email atlempt is unsuccessful.

Correspondent Name: SCOTT A. MCKINNEY
Address Line 1: 1285 AVENUE OF THE AMERICAS

AddressLine 4: NEW YORK, NEW YORK10019-6064
 

ATTORNEY DOCKET NUMBER: 18693-027

nn||
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SCOTT MCKINNEY

Signature: /Scott McKinney/

PoThis documentserves as an Oath/Declaration (37 CFR 1.63).
Total Attachments: 34

source=2nd Lien patents Security Agreement#page1.tif

source=2nd Lien patents Security Agreement#page2.tif

source=2nd Lien patents Security Agreement#page3.tif

source=2nd Lien patents Security Agreement#page4.tif

source=2nd Lien patents Security Agreement#page5d.tif

source=2nd Lien patents Security Agreement#page6s.tif

source=2nd Lien patents Security Agreement#page/.tif

source=2nd Lien patents Security Agreement#page8.tif

source=2nd Lien patents Security Agreement#page9.tif

source=2nd Lien patents Security Agreement#page 10.tif

source=2nd Lien patents Security Agreement#page11 .tif

source=2nd Lien patents Security Agreement#page12.tif

source=2nd Lien patents Security Agreement#page 13 .tif

source=2nd Lien patents Security Agreement#page14.tif

source=2nd Lien patents Security Agreement#page15.tif

source=2nd Lien patents Security Agreement#page 16.tif

source=2nd Lien patents Security Agreement#page17tif

source=2nd Lien patents Security Agreement#page18tif

source=2nd Lien patents Security Agreement#page 19.tif

source=2nd Lien patents Security Agreement#page20.tif
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source=2nd Lien patents Security Agreement#page22 tif

source=2nd Lien patents Security Agreement#page23 tif

source=2nd Lien patents Security Agreement#page24tif

source=2nd Lien patents Security Agreement#page25.tif

source=2nd Lien patents Security Agreement#page26tif

source=2nd Lien patents Security Agreement#page27 tif

source=2nd Lien patents Security Agreement#page28tif

source=2nd Lien patents Security Agreement#page29tif

source=2nd Lien patents Security Agreement#page30.tif

source=2nd Lien patents Security Agreement#page31 tif

source=2nd Lien patents Security Agreement#page32.tif

source=2nd Lien patents Security Agreement#page33 tif

source=2nd Lien patents Security Agreement#page34tif
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SHORT-FORM PATENTS SECURITY AGREEMENT

WHEREAS,Optis Cellular Technology, LLC, a Delawarelimited 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 patentslisted 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 timeto 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,pursuantto 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 ali the patents and patent applications whether now ownedorat 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, includingall reissuances, continuations,
continuations-in-part, revisions, extensions, re-examinations thereof, any patents and patent applications
claimingpriority to said patents and patent applications or from whichsaid patents and patent
applications claim priority, and pending applications associated therewith, as collateral security for the
prompt and complete payment and performance when due ofall 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

 
Title:  Presrdent

Signature Page to Patent Security Agreement
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Patents of Grantor

~ P06900 .
FAM

PO7649
FAM

PO8444
FAM

P09693
FAM

P10039
FAM

PLOOS9
FAM

P10039
FAM

Page 69 of 436

GRANTED|Remotely
Retrieving SIM
Stored Data Over a
Connection-less
Communications
Link

Amobile
communication unit

GRANTED|A method for

selecting a
combination of
modulation and

channel coding
schemesin a digital
communication

system
Power control in a
CDMA mobile
communications

system

GRANTED|Method for

Determining Initial
Charge on Battery

GRANTEDj}Thermal
Transmission
Control ofWireless
Data Modem

  
GRANTED|Thermal

Transmission
Control of Wireless
Data Modem

SCHEDULE OF

PATENTS AND PATENT APPLICATIONS

08/623507|1996-03-28|5915225

08/994956|1997-12-19|6128381

08/921321|1997-08-29|6167031 2000-
12-26

09/251018|1999-02-16|6463296 2002-
10-08

09/471603|1999-12-23|6236214 2001-
05-22

09/196127|1998-11-20|6760311 2004-
07-06

10/780783|1998-11-20|7860018 2010-
12-28

 
Schedule to Patent Security Agreement
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P10830
FAM

P10932 GRANTED
FAM

P11745
FAM

P11919
FAM

P12470
FAM
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US GRANTED|Control of power
ratios for in-phase
and quadrature
channels ina
communications

system

Us Synchronization and
detection of

modulation type

US GRANTED|Battery Savings for
Advanced Features 

US GRANTED|Method and

apparatusfor
broadcasting system
information in a
cellular

communications
network

10 Modulation
Systems and
Methods That Use

Separate Phase and
Amplitude Signal
Paths

US GRANTED

 

P12470
FAM

P1361

FAM

P13611
FAM

US GRANTED -|}IQ Modulation
Systems and
Methods That Use

Separate Phase and
Amplitude Signal
Paths

US FILED Method and device

for improving the
transmission

efficiency ina
communication

system with a
layered protocol
stack :

Method and device

for improving the
transmission

efficiency in a
communication

system with a
layered protocol
stack

Us GRANTED

   
 

1998-08-2609/140470

09/340234

09/713505

09/572846|2000-05-18

09/703037|2000-10-31

09/746823

11/551937

09/894297

1999-07-01

2000-11-15

 

 
 
 

2000-12-22

2001-06-28

2001-06-28

Schedule to Patent Security Agreement

 

 
 

 
   

6337876 2002-
01-4

6463107 2002-
10-0

6697953

6628946

6975686

7072421

7145897 2006- ,
12-05
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Battery capacity 09/859237|2001-05-16 6630814
calibration

 

P16070 SECURITY 10/259433|2002-09-30|7020455

FAM RECONFIGURATI
ONINA
UNIVERSAL
MOBILE
TELECOMMUNIC
ATIONS SYSTEM

P24251 METHODS AND 13/874809|2013-05-01
FAM SYSTEMS FOR

SCHEDULING
RESOURCES INA
TELECOMMUNIC
ATION SYSTEM

P24251 US GRANTED|METHODS AND 12/664962|2007-12-19|8437293
FAM SYSTEMS FOR

SCHEDULING ,
RESOURCES INA

TELECOMMUNIC
ATION SYSTEM

P25674 US FILED METHOD AND 12/866534|2008-09-18
FAM ARRANGEMENT

INA
TELECOMMUNIC
ATION SYSTEM

PO7121 Us GRANTED|A Relaxation 08/668815|1996-06-24|5654677
FAM Oscillator of

Reduced
Complexity Using
CMOSEquivalent
of a Four-Layer
Diode .

PO07293 US GRANTED|Up Converted 08/697742|1996-08-29|5930728
FAM Home Base Station

US GRANTED|Mobile-Assisted 08/708034|1996-08-30|6112088
Handover Between
a Private Radio
Comm's. Network-
and Public Mobile ,
Network

Schedule to Patent Security Agreement

  



Page 72 of 436Page 72 of 436

 
     

  

 

 
 
 
 

 

Telephone Having. 1996-09-10|5915015
Sealed Acoustical

Passageway through

“| 08/709251 | 1996-
09-10

Flip Cover Hinge

PO7315 Us GRANTED|Antenna Matching 08/717462|1996-09-20|3874921 1999.
FAM -| Network Switching 02-23

Requiring No
Switch Contacts

PO7426 Us GRANTED|System connector 08/746339|1996-11-08 6212402 2001-
FAM . 04-03

PO7448 Us GRANTED|Method for 08/749236|1996-11-15|5933418 1999.

FAM : Increasing Control 08-03
Channel Capacity in
a Communication
System

P07453 US 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 Detector 06-29

P07304 GRANTED
FAM  
 

   
 
 
 
 

  
  

 

 
 

P0751 US GRANTED|Local time manager|08/759182|1996-12-04+5818920 1998-
FAM 10-06

PO7510 US GRANTED|Arrangement,
FAM system and method

relating to
telecommunications
acces and control

T 9g/990371|1997-12-15 2000-
04-11

Schedule to Patent Security Agreement
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Multi-Layered 08/747463 6651104
Interface for

Interconnecting
Application
Programs to System
BusLines for
Electronic Devices

PO07534 US GRANTED|Electroluminescent
FAM. Backlit Devices

__|
PO7540 US GRANTED|Time-Multiplexed
FAM short message

Acknowledgement
systems and
Methods

P07533 RANTED
FAM

1996-11-12  

 
  

 08/747846|1996-11-13 5971557 1999-
10-26 

1996-11-19|660630908/752020 2003-
08-12 

 
  
 

 
 

 
 

  

  

 
  

  
 

PO7558 Us GRANTED|Method forcina 08/781940|1996-12-03|5956646 1999-
FAM Mobile Satellite 09-21

Communication

System

P07604 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.

POT774 Us GRANTED|Adaptive Frequency|08/797404|1997-02-10|5974324 1999-
FAM Reuse Plan 10-26

P07776 Us GRANTED}Mobile Satellite 08/798137|1997-02-12|6650868 2003-
FAM Phone System 11-18

Incorporating
Symmetrical and

| Non-Symmetrical
Waveform Modes

   
   

Schedule to Patent Security Agreement
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PO7832
FAM

P07836
FAM

PO7854
FAM

P07898
FAM

PO8018
FAM

P08347
FAM

PO08399
FAM

P08408
FAM

 
Us

Us

US

US

_US

Us

 
 
 

GRANTED

GRANTED

GRANTED

 
GRANTED

GRANTED

 
GRANTED

GRANTED
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Support ofmultiple
modulation ievels
for a cellular traffic
channel

Method and
Apparatus for
Assigning
Personality
Information to

Roaming Mobile
Radios

Apparatus and
associated method

for adaptively
selecting a paging
area in which to

page a mobile
terminal

Satellite
Telecommunication

8 Repeaters and
Retransmission
Methods

Latch Mechanism
for Mobile
Communication
Devices

Method for

Reducing Scan
Time

Fixed and Mobile
Satellite

Radiotelephone
Systems and
Methods with

Capacity Sharing

Method and

apparatus for
standby state cell
selection in a

cellular telephone
system

 

 

  
   
 

 

08/808845

08/823027

1997-02-20

1997-02-28

1997-02-18

1997-03-21

  1997-04-15

1997-4)7-29

1997-08-29 °

1997-08-22

 
 

  
  
 
 

 
 
 

 
 

 
6061549 | 

6002930 1999-
12-14

08-10

6058308

3937332

5831579 1998-
11-03

2000-
04-18

 6052586 2000-
04-18

6163694 2000-
12-19

 

Schedule to Patent Security Agreement
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“| 08/928195

03/923675

1997-09-12|6058293 Frame Structure for
Cellular Telephone

 POB458
FAM

    PO8470
FAM

  | GRANTED|System and Method
for Self-Adaptive
Maximum
Likelihood

Sequence Detection

1997-09-04|6134277

 

 
  

  

  

  

 
 

 

  
 

   

 
  

  
 

 
  

 

 
  

  
 
    

 

 

  
  
 

  

 

  
  

 

 

 
   
   

 

  

P08476 Circuit and Method=|08/93311E|1997-09-18|6078192

FAM for Using the I2C
Seriai Protocol with

Multiple Voltages

PO8477 GRANTED|Methods and 08/936507|1997-09-24|6078626

FAM Systems for
Communicating
Information Using
Separable
Modulation
Constellations

PO8482 GRANTED|Integrated means for|09/163820|1998-09-30|6470174
FAM communication

PO08594 Methods and 08/888215|1997-07-03|6208877

FAM Apparatus for
Selectively
Displaying
Information Entered
from a

Radictelephone
Keypad

PO8&774 US GRANTED§|Improved Audio in 08/986329|1997-12-08|6317613
FAM a Mobile Receiver

PO8851 GRANTED|Ahand-held display|09/220264|1998-12-23|6411275
FAM device and a method

of displaying screen
images

  
Schedule to Patent Security Agreement
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PO7611
FAM

P07630
FAM
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P21295 

  

Signaling Support 13/292738
FAM for Antenna

Selection Using
Subset Lists and
Subset Masks

P21295 US GRANTED|Signaling Support 5.
FAM.- for Antenna

Selection Using
Subset Lists and
Subset Masks

 
 
 

 
 

11/538335

12/447396

12/663459

 
  

 

FILED LENGTH
INDICATOR
OPTIMIZATION

DATA BLOCK
SIZE
MANAGEMENT
INA
COMMUNICATIO
N SYSTEM
UTILIZING
HYBRID
AUTOMATIC
REPEAT

REQUESTS WITH
SOFT
COMBINING

SYNCHRONIZATI
ON DETECTION
USING

“BANDWIDTH
AND ANTENNA
CONFIGURATION

 
P22906 Us
FAM

p24242 Us
FAM

 
 

 

GRANTED

 

   
12/187353

AppNo...
08/764991

 
  

 

  
 
 

 

P26464
FAM

US GRANTED

 
 

P30100 GRANTED
FAM

US Methods and

arrangements ina
mobile
telecommunication
network.

  
Multi-Sector Antennae

Configuration

Us GRANTED

US GRANTED Antenna System for Dual
Mode Satellite/Cellular
Portable

08/77366]   

 

 

  

= : App D
1996-12-16 1999-08-10

 

 
 

  

 
 

  
 
 
    
 

2011-11-09

2006-10-04 8068872 
2007-06-20

 2008-05-09|3341484

 
 
 

 

2008-08-07|7986758

2010-09-29|8447343

 
1996-12-24|6025816 2000-02-15

Schedule to Patent Security Agreement
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4 : ountry ‘Statu
U

‘| PatentDate|
1999-11-16GRANTED | Apparatus for Enabling a 08/773438 1996-12-27|5987311

’|Keypad in Response to ,
Antenna Extension .

P07651 Us GRANTED|Device for antennas 09/005367 1998-01-09|6153877 2000-10-17
FAM

PO7819=|US GRANTED|Compact dual polarized 09/023428 1998-02-13|6061032 2000-05-09
FAM i antenna element

  
 
  
 
 
 

 PO7635
FAM

 
  
 
 
 
  

  
  

 
 
  
 
 
 

 09/057367  1998-04-08|5990839 1999-11-23P07930)=|US GRANTED|An antenna unit
FAM

PO7974 US GRANTED|An apparatus and a method
FAM relating to antenna systems

PO8G09 US GRANTED|Radio antenna arrangement
FAM with variable lobe width

PO8012 US GRANTED|Method and device for 09/072332 1998-05-04|6081233

FAM beamport combining

PO8012 US  . |GRANTED|Method and device for 09/443362 1998-05-04|6225947

FAM beamport combining

PO8117 Us GRANTED|Device in antenna system 09/0895 17
FAM

POQ8121 US GRANTED|Antenna device 09/073438
FAM

PO8168 US GRANTED|Balanced diversity 09/099323 1998-06-18|6574461
FAM

PO8208 Us GRANTED|Microstrip structure 09/104328 1998-06-25|5977915
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

PO8720=|US GRANTED|Suspended Double Microstrip|09/686637 2000-10-11|6266016 2001-07-24
FAM in PCB

PosolL =| US GRANTED|Multiple band telescope type|08/958842 1997-10-28|6310578 2001-10-30
FAM antenna for mobile phone

PO8973 US GRANTED|Retractable Radiotelephone|09/001870 1997-12-31|6097934 2000-08-01
FAM | Antennas with Extended.

Feeds

PO9014 GRANTED 09/217226 1998-12-21|6255885
FAM :

PO9039=|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 foremal

P0o2300«|US GRANTED|Link-efficiency based 09/044357 1998-03-19|6236656 2001-03-22
FAM scheduling in radio data

communications systems

Schedule to Patent Security Agreement

09/066953 1998-04-28|6018320 2000-01-25

 

 
09/073267 1998-05-06|6218987 2001-04-17

2000-06-27

 
 
 
 
 

2001-05-01

 
 

1998-06-03 |6100856 2000-08-08 
1998-05-06|6104347 2000-08-15

2003-06-03

1999-11-02 
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  Status
 

PQ9274 Us GRANTED
FAM

 
  

Page 78 of 436

Title
 

adio Frequency Antenna 09/045753
 

 

nt N
 

 

   
  a

6204816 2001-03-20

P09291 US GRANTED|Antenna arrangement 09/383732 1999-08-26|6239750 2001-05-29
FAM |

P09357 GRANTED|Skapandeav avsiktlig sidlob
FAM

P0945 1 US GRANTED {mpedance-matching device

 09/300127

09/306144
FAM

PO9S04 US GRANTED|Flip Open Antennafor a 09/080074
FAM Communication Device _

PO9520 «| US GRANTED 09/120203
FAM

GRANTED|Mobile Unit for Pilot Symbolpo9s32,.—|US
FAM

PO9538 US
FAM

PO9618 Us
FAM

5PO97O3|U
FAM

PO9749 
 

 

 
PO09952
FAM

P10094 Us
FAM

P10094 Us
FAM

5P1Q102 U 
P10224
FAM

 

GRANTED

GRANTED

GRANTED

GRANTED

GRANTED

GRANTED

GRANTED

GRANTED

GRANTED

GRANTED

GRANTED

 

 

Assisted Wireless System and
Method of Improving
Performance Thereof

Metod for framstallning av en
antennstruktur och
antennstruktur framstalld
medelst naémnda metod

Apparatus and Method of
Formatting a List for Display
on a Touchscreen

Improvement ofpolarization
isolation in antennas

Autenna for Hand-Held
Communication User
Terminal

Integral Antenna Assembly
and Housing for Electronic
Device

Paging Antenna and
Radiotelephones
Incorporating Same

Paging Antenna and
Radiotelephones
Incorporating Same

Integrated Transmitter and
Receiver Componentsfor a
Dual-Band Transceiver

Flat Blade Antenna and Flip
Mounting Structures

Antenna Electrical Coupling
Configurations

Tunable microwave devices

 
09/094140

09/310171

09/083012

09/411986

O9/128755

09/167758

09/862848

09/305956

09/224344

09/217048

09/217049

09/548 161

 

 

1999-04-27|6542319 ‘

ALG

2003-04-01

1999-05-06 2001-04-24

1998-05-15

1998-07-22

1998-06-09

1999-05-12

1998-05-21

1999-11-17

1998-08-04

1998-10-07

2001-05-21

1999-05-06

1998-12-31

1998-12-21

1998-12-21

2000-04-13

Schedule to Patent Security Agreement

5995052

6334202

6381290

6285335 -

6157379

6225950 
6107968

6107970

6430419

6259897 
6522895

6232924

6249688

1999-11-30

2001-12-25

2001-09-04

2000-12-05

2001-05-01

GRANTED 1998-08-07|6202074 2001-03-13
FAM

ne

2001-05-15

2001-06-19

6433375 2002-08-13
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P10361 Us GRANTED|Systems & Methods for 09/248887 1999-02.Ml 6215449 2001-04-10
FAM Coaxially Coupling an

Antenna Through an Insulator

6219258 2001-04-17P10390 Us GRANTED|Method Of Conformal 09/240409 1999-01-29

FAM , Coating Internal Circuitry Of
Assembled Equipment

P10390 Method Of Conformal 09/778494 2001-02-07

FAM Coating Internal Circuitry Of

09/283684 1999-04-01

Assembled Equipment

1999-02-11

 
  
 
 
 

 
 
 

  6629365 2003-10-07

 
  

  
  

 
 

 P10394
FAM

An Adaptive Rate Channel
Scanning Method For TOMA
Wireless Communication

Systems

S&M for Coaxially Coupling
an Antenna to a

Radiotelephone through a
Window & Amplifying
Signals Adjacent and Inside
the Window

6807163 2004-10-19   
 

  

  
 

  
  
  
 
 

P10396
FAM

 09/248434 6069588 2000-05-30

 

 
 
 

 
   

  
 
  
  
   
  
  

  
 
 

GRANTED|Mechanical Spring Antenna|09/309017 1999-03-10|6272356 2001-08-07
and Radiotelephones
Incorporating Same
 

 
 

 
  

  

  
 

 
Buried Transmissions Gates

P10530 US GRANTED|Multiple Frequency-band 09/359250 1999-07-22|6198442 2001-03-06
FAM branch antenna

PIOS48 RANTED|Antenna Push Button 09/500517 2000-02-09|6545642 2003-04-08
FAM Assembly and Portable

Radiotelephone Including
Same

P10429 A Parasitic Dualband Matching|09/313044 1999-05-17|6198943 2001-03-06
FAM OfAn 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

 

P10548 GRANTED|Antenna Push Button 10/359974 2003-02-07|6812898 2004-11-02

FAM Assembly and Portable
Radiotelephone Including
Same

P10656«|US GRANTED|External Driving Circuit for|09/405372 1999-09-24|6111769 2000-08-29
FAM Bridge Type Synchronous

Rectification  
Schedule to Patent Security Agreement
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 Mobile telephone apparatus—_|09/387088 1999-08-31|6611682 2003-08-26
and methodfor call divert
service

GRANTED

 

    
 
 
  
  

 
 

 

GRANTED|Method and arrangement for|09/408069 1999-09-29|6236364 2001-05-22
improving null depths   

  GRANTED|Communications network and|09/228878 1999-01-12|6693894 2004-02-17

methodfor directly routing
calls to mobile subscribers

using an internet protocol
network 

   

 
 
 

09/444831 1999-11-22|6215369 2001-04-10  P10912 US GRANTED
FAM  

 
  

P10972 US GRANTED|Tuneable spiral antenna 09/594769 2000-06-16|6335710 2002-01-01
FAM

P1019)|US GRANTED|Base station subsystem and 09/283652 1999-04-61|6687226 2004-02-03
FAM method for handling an

increase im trattic volume that
overloads a terrestrial link in

an internet protocel network

P1065 US GRANTED|A method and an arrangement|09/588599 - 2000-06-07|6778620 2004-08-17

  

  
  

FAM for preventing metastability

P1181 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 radia
communication system    
 

  
  

P11244 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 resonansitekyens

GRANTED|Electrically tunable device 09/885520 2001-06-20|6563153 2003-05-13
and a methodrelating thereto

PIIS14 GRANTED|Automatic Implementation of|10/019692 2000-07-04|6985738 2006-01-10
FAM Channel Plan Change in

Cellular Network

P11586 aGRANTED 09/736321 2000-12-15|6433423 2002-08-13FAM

 
 

  
   ran,11624 GRANTED|Systemfor Increasing 09/621392 2000-07-21|6266019 2001-07-24Antenna Efficiency

P11631 US GRANTED|A Dual Band Compact 09/499976 2000-02-08|6184836 2001-02-06
FAM Internal Antenna

P11656 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

 
 

Schedule to Patent Security Agreement
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Ref

P11664|US
FAM

Pil7]2

 
 

 
 

P12119
FAM  
P12170 =|US
FAM

 
 

 
 
 
  
  

  
 

 
 

PI2215
FAM

P12231 Us
FAM

P12267 Us 
 
 
 

 
  
  
 
 

P12433)|US
FAM

 
PI2441 Us
FAM

P12603 Us
FAM

P12631 US
FAM
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GRANTED

Roaming

GRANTED

Turn of Each Winding and
PCB Including Same

GRANTED|An arrangementrelating to
oscillators

 
   
   
 

GRANTED|Methods and apparatus for
measuring control carrier
signal strength in wireless
communications systems
employing discontinuous

METHOD OF AND
APPARATUS FOR BEAM
REDUCTION AND
COMBININGIN A RADIO
COMMUNICATIONS
SYSTEM

 
GRANTED|Sparse array antenna

GRANTED|An Antennafera Portable

| Communication Apparatus,
and a Portable

Communication Apparatus

 
 

MS Supported Private System

Split Inductor with Fractional

control carrier transmissions

 

Comprising such an Antenna

09/474950
 

 

 
 

 

 
 

09/374265 

P12197 US GRANTED|Scanning continuous antenna|09/717001
FAM reflector device

US 09/637999

09/887144

 
GRANTED|Anordning vid reflektorantenn|09/748185 
GRANTED|Method and apparatus relating|09/749920

FAM to radio communication

GRANTED|Antenna Systems Having

Retractable Antennas and
Wireless Communicators

Incorporating Same

GRANTED|Notch antennas and wireless

communicators incorporating 
 
same

GRANTED|Time Interval Based Channel

 Estimation With Transmit

Diversity

GRANTED|Transmitter Apparatus and
Methods Using Frequency
Doubling Modulation

 

Capacitively Coupled Internal

09/5855 14 

 
 
  
 
 
 

  09/698600

09/866241

09/93 1546

  
  

 

 

  
 

  
 

 
  

1999-08-16

2000-11-22

 

2001-06-22

 
2000-12-27

2000-12-29

2000-06-01

2000-10-27

2001-05-25

2001-08-16

 
Schedule to Patent Security Agreement

 

jo

09/631474 2000-08-03|6925072 2005-08-02

wpe _
09/638103 2000-09-08|6606006 2003-08-12

09/472881 1999-12-28 6600738

6470192

6326931

6351243 2002-02-26

7053839 
 6429826

6826410

6225951

6424300

 6711124

6480046

 

  
 
 

 
 
 
 

 
 

 
 
 

 

DatePatent Date
2004-12-07

2002-10-22

2001-12-04

 
2006-05-30

2004-11-30

2001-05-01

2002-07-23

2004-03-23

2002-11-12
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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 09/835479 2001-04-16|6711405 2004-03-23
FAM

P13098=|US GRANTED|Gruppantenn med smalare 09/985634 2001-11-03|6611239 2003-08-26
FAM sidoloberi horisontalplanet

P13130)06=|US 10/311588 2001-07-17|7245921 2007-07-17
FAM  

 
2003-12-09

 
 
 

P13270 US GRANTED|System and methodfortesting|09/609635 2000-07-03|6662008
FAM a communication system

P13619 Us GRANTED|A multilayer balun 10/036665 2001-12-21.|6603383
FAM transformer structure

P13667 Us GRANTED|Method and apparatus for 09/708526 2000-11-09|6735451
FAM providing downlink power

| control in radio
communication systems
employing virtual cells

P13816 US GRANTED|Using statistically ascertained|09/998921 2001-12-03|6980803
FAM position for startmg

synchronization scarcher
during diversity handover

P13941 US - GRANTED 09/973 805 2001-10-11|6549153
FAM

P13984=|US GRANTED|Connection procedure 10/479292 2002-03-29|7620007 2009-11-17
FAM :

P14029 us RANTED Micro Electromechanical 10/750900 2004-01-05
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|679832] 2004-09-28

FAM Switches

P14043 Us GRANTED|Ferroelectric devices and 11/229622 2005-09-20|7274277 2007-09-25

FAM method relating thereto.

P14043.«|US GRANTED|Ferroelectric devices and } 10/704146 2002-05-08|6985054 2006-01-10
FAM methodrelating thereto.

Pi4249) {US GRANTED|Multiplexing methed in a
FAM mul{i carrier transmit

diversity system

P14252 US
FAM

P14438 Us
FAM

 

 
2003-08-05
 

2004-05-11

 
  
 

 
2005-12-27

 
  2003-04-15

 
 
 

  
6930873 , 2005-08-16  

 

   
 

 
 

   

 
 
 
 

  

    10/471825 2002-03-01|7477697

10/475137 2001-04-17 |'7102480

10/947409 2003-03-27|6946916

 2009-01-13

 

 
 
 
 

 

GRANTED|Printed circuit board

integrated switch

2006-09-05

 
 

  

GRANTED|An arrangement and a method 2005-09-20
relating to phase locking

 

 

Schedule to Patent Security Agreement
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    P14830 US
FAM

|PatentDate
2008-11-25 

 

  
 
 

 
 
 

 
 
 
 

 
09/999631 2001-10-30|7457263

 
  METHOD FOR CHANNEL

REQUESTIN 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

S -P15055)|U GRANTED|Assembly for mounting 10/077318 2002-02-15|6545352 2003-04-08
FAM power semiconducive

modules to heat dissipators

Us GRANTED|Downlink Load Sharing by 10/185746 2002-06-28|6667712 2003-12-23
Nulling, Beam Steering and

10/661883 2003-09-12|6853333 2003-02-08

 

 
 

 

 

 
 

 
 
 

 
  
 
 
 

 
 

P15146
FAM  

 
Beam Selection

Downlink Load Sharing by
Nulling, Beam Steering and
Beam Selection

 
Pi514
FAM

  Us GRANTED 
 

 
 

       
  
 
 

P15146
FAM

US GRANTED Downlink Load Sharing by 10/661883 2003-69-12|6853333 2005-02-08
Nulling, Beam Steering and
Beam Selection

METHODAND
ARRANGEMENT IN A
COMMUNICATION
SYSTEM

 
  

 Pi5152.|US GRANTED 2007-03-06

P15278=|US
FAM

P16015 US
FAM

P16245 US
FAM

10/157221

10/536253

2002-05-29|7187664 
  
 

    
  
  
  
  
  
 
 

  

 
 

 

 
 

 
 

 

 

  
 
 

 

Method and Apparatus for 2001-12-12|7224703
Segmenting a Data Packet

2007-05-29

2006-07-11

 
 
 

 
 

 
 FILED ASSIGNING TIME SLOTS

DURING TRANSMISSION
GAPS PF A FIRST

PROTOCOL
COMMUNICATION TO A
SECOND PROTOCOL
COMMUNICATION

GRANTED|COMPARATOR OFFSET
CALIBRATION FOR A/D
CONVERTERS

2002-12-19 

 

  
  
 
 
 

   10/309828 2003-02-24|7075465

 

 
 

 

P16501 US GRANTED|Signal receiver devices and 10/506035 2002-05-31|7602866 2009-10-13
FAM methods

  

  
  
  
 
 

 

 GRANTED|A Substrate Structure, a 11/225851 2003-03-14
Method and an Arrangement
for Producing Such Substrate
Structure

TRANSMISSION LINE

7535094 2009-05-19

 

P16509 US
FAM

P16974|US GRANTED
FAM

P17559 US GRANTED|A multiband PLL arrangement| 10/595426
FAM and a method of controlling

such arrangement

P1807] GRANTED|Tunable arrangements —_—*|10/597811
FAM

Schedule to Patent Security Agreement

 

 
 
  

 
 

 

11/298748 2003-06-13|7102436 2006-09-05

2010-06-15

2011-03-08

 

 
 

 

 2003-10-23|7738618 

 
 

2004-02-10|7903040
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RefNo.|Country’| Statuatu [Tile [appDate |Pat {PatentDate
P18403 Us GRANTED|RADIO QUALITY BASED

AR te
2004-10-25|8107425 2012-01-3111/662386

 

       
 

    
 

  
 
  
 

 
  
 
  
 
  
 

  

   
   
  

   

  

 

 

 
 

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 US GRANTED|Antenna device, and array ~|10/584907 2004-12-27|7403169 2008-07-22
FAM antenna, with planar notch

element feed

P18833 US GRANTED|Scanable sparse antenna array|10/580611 2003-11-27|7696945 2010-04-13
FAM

P18882 Us GRANTED|Anoscillator circuit with 10/581788 2003-12-10|7352253 2008-04-01
FAM tuneable signal delay means

P18918 US GRANTED|RESOURCE RESERVATION|10/596615 2003-12-19|7881196 2011-02-01
FAM IN A PACKET SWITCHED .

*|TELECOMMUNICATIONS

NETWORK.

GRANTED|Animproved tuneable delay|10/586139 2004-03-09|7642883 2010-01-05
line

GRANTED|A Tuneable resonator 11/573312 2004-07-06|7548142 2009-06-16

GRANTED|SAIC-compensated 10/8357359 2004-06-01|7471928 2008-12-30
modulation scheme

management

P19469 GRANTED|Pre-alignment outside an 11/576230 2004-09-30|7667656 2010-02-23
FAM antenna measurement range

PL9727 US GRANTED|Coupling net and MMIC . 11/720497 2004-12-03|7489197 2009-02-10
FAM amplifier

P19834 us GRANTED|A phase shifter device 11/915072 2005-06-10|7714681 2010-05-11
FAM

P20076 US GRANTED|An improved system for 11/813427 2004-12-30|8068878 2011-11-29
FAM cellular telephony, and an

antenna for such a system

P20140 US GRANTED|Atunable circuit arrangement|11/916583 2003-06-09|7936235 2011-05-03
FAM and a methed for providing

such an atrangement ;

P20215 US GRANTED|ISR Title: A 11/914657 2005-06-20|8023424 2011-09-20
FAM COMMUNICATION NODE

AND A METHOD FOR
ROUTING TRAFFIC IN A
COMMUNICATION
NETWORK BY
CALCULATINGAT LEAST
ONE METRIC FOR AT
LEAST ONE LINE AND A
SENSITIVITY
PARAMETER FOR SAID
METRIC,

P20336=|US GRANTED|AN ARRANGEMENTFOR|11/995396 2005-07-15|8218283 2012-07-10
FAM PEAK-FIELD

SUPPRESSION  

Schedule to Patent Security Agreement
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= c AppNo. 

 
 

in : Ne ; 5 Pate:
P20419«=|US GRANTED|ATRANSCONDUCTANCE|12/090710 2005-10-20|7626461 2009-12-01
FAM STAGE ARRANGEMENT

8213382

 

P20640=|US GRANTED|Technique for Controlling 11/915706 2005-05-30
FAM Handovers within a Multi-

Radio Wireless

Communication System

P20774«=|US GRANTED|OSCILLATING CIRCUIT 12/088972 2005-10-05
FAM ARRANGEMENT AND

METHOD RELATING
THERETO

7688153 
7 sientDat 9

  

P20846=|US GRANTED 11/921179 2006-04-18
FAM  P20848 Us ° GRANTED|ARRAY ANTENNA WITH_|12/097863 2005-12-23

FAM ENHANCED SCANNING

P21027=|US FILED METHOD FOR POWER 12/090129 2005-10-14
FAM CONTROL IN A WIRELESS

STATION 

 
 
 

 
 
 

FILED Method and arrangement 12/064965 2005-08-29
relating to distribution of
control for wireless
communications  

 

 
 
  
  

8031673 
7855690

 

2012-07-03

2010-03-30

2011-10-04

  
 

2010-12-21

  

   
 
 
 

 
   
   
 

 

   

  

   
  
 

 
 

  
 

  
 

   
 
 
 

 
 
 
 

 
  

 
  

   
 

 
 

 
   

 
 

  
   

  

 
 

 
  

   
  

 
a Communication System
Employing HARQ 

P21221 GRANTED|Channel Estimator and 12/278379 2007-02-08|8121231 2012-02-21
FAM Method for Channel

Estimation

p21314 US GRANTED|ASUBHARMONICALLY 12/0943 10 2005-11-23|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$8195258 2012-06-05
FAM REPETITIVE

TRANSMISSIONSIN
DIFFERENT DIRECTIONS

P22025 GRANTED|A Dual Polarized Waveguide|12/520709 2006-12-21|8113565 2012-02-14
FAM Feed Arrangement

P22241 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 GRANTED|Method and Apparatus for 13/158936 2011-06-13|8265213 2012-09-11
FAM Cancellation ofPartially

KnownInterference Using
Transmit Diversity Based
Interference Cancellation

GRANTED|Method for reducing Delay in|12/447844 2006-11-01|8325650 2012-12-04

  

Schedule to Patent Security Agreement
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RefNo.|Country. | Sta {Bile ae
£22432«|US GRANTED|Distributing signals for load
FAM balancing of power amplificrs |

P22998 US GRANTED

FAM

P23082|US GRANTED|A dual polarized antenna with
FAM null-6i1

P23i46=|US GRANTED|An Oscillator Arrangement
FAM

P23264=|US GRANTED|A METHOD OF
FAM DETERMINING RADIO

CHANNEL
CHARACTERISTICS

P23328 US| GRANTED|Continued telecomnmnication
FAM with weak links

P23574|US GRANTED|CALIBRATION METHOD
FAM AND DEVICE IN

: TELECOMMUNICATION
SYSTEM

P23583 Us GRANTED|METHOD AND
FAM ARRANGEMENT

RELATING TO
TELECOMMUNICATIONS

P23791 US GRANTED|A Method for compensating a
FAM radiation beam to beam

steering

P23830 US GRANTED|AN IMPROVED HARTLEY
FAM VOLTAGE CONTROLLED

- . OSCILLATOR

P23986 FILED SCHEDULING IN
FAM WIRELESS NETWORKS

P24045 GRANTED|ADUAL-BAND COUPLED
FAM vco

P24069 GRANTED|SIGNAL MODULATION
FAM FOR SWITCHED MODE

POWER AMPLIFIERS

p24214=|US FILED AGC low threshold signal
FAM level detection

 

P24390 Us GRANTED|METHOD AND
FAM ARRANGEMENT IN A

TELECOMMUNICATION
SYSTEM

P24503 US FILED
FAM

P24506 US GRANTED|WCDMAAGC receiver SNR

FAM adjustment and signalling 

 

 

 
  

| 12/ad vasa

11/684692

12/598817

12/665183

12/522624

12/666203

12/522794

12/522785 
12/665627

12/679932

 

2007-09-06|8503402 201-0806
 

2013-08-06

2007-03-12 [8515377

2007-05-04|8212732

2007-06-20 ssosone
2007-01-10|8200210—- 2012-06-12

2007-06-25|8380525 2013-02-19

2008-02-06|3401485

2007-02-26|8369461 3013-02-05

2007-06-21|$260336

2007-09-25|8169269

 

 

 

 

12/739012 3007-10-23|8125282 2012-02-28

12/676005 2007-09-04|8072283 4011-12-06

12/992692 2008-05-15 |
12/667829 — 2008-04-23|8553667 2013-10-08

12/674020 2008-08-22 |
12/991479 2008-05-15|$320865
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12/105650 81264622008-04-18

 

    

 

 

 
   

  

  
  

 

 

 

 

 
   

 

 
 
 

 

 
  
 

 
 

  

 

 
  
 

 

2012-02-28
FAM reduction in handover HO ,

interruption latency im wimax
PCTtitle: REDUCTION IN
HANDOVER
INTERRUPTION IN

WIMAX

P25207 US GRANTED|Acombined mixer and balun|12/920890 2008-03-25|8299838 2012-10-30

FAM design

P2525] US FILED 13/936136 2013-07-31
FAM

FILED 12/234067 2008-09-19 P|
GRANTED 13/281291 2011-10-25 | 8527843 2013-09-03

P25323=|US GRANTED|Dual-band Voltage-Controlled|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 Us GRANTED|Frequency Multiplier 12/997957 2008-06-16|8040166 2011-10-18
FAM .

P26024 FILED COORDINATED 13/061969 2008-09-05
FAM TRANSMISSION FOR

SECONDARY USAGE

P26267 FILED An improved targe area photo|13/128776 2008-11-12
FAM detector

P26273 Us GRANTED 12/342439 2008-12-23|8068952 2011-11-29
FAM

P26424 User and traffic data retention|13/126027 2008-10-28

FAM in lawful interception. ;

P26470 A METHOD AND AN 13/130445 2008-12-23
FAM ARRANGEMENT FOR.

DETERMINING AN
ADMISSION CONTROL
THRESHOLD

P26554 FILED Antenna Arrangement, With|13/061218 2008-08-28
FAM Improved Isolation between

Adjacent Cell Areas

P26595 FILED ASYSTEMINA 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 2012-09-18
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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REPORTING OF MULTIPLE| 14/056512 2009-07-22

TF/RAT FREQUENCY
LAYER RESTRICTIONS

P26960=|US GRANTED|REPORTING OF 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 ARRANGEMENTIN A

COMMUNICATION
SYSTEM

P27031 Us FILED METHOD AND 13/263255 2009-04-07
FAM APPARATUSFOR

ALLOCATING
RESOURCESTO USER

EQUIPMENTSIN A
TELECGMMUNICATIONS

SYSTEM

P27157 Us FILED METHODS AND ENTITY 13/140691 2008-12-19
FAM FOR CONVEYING DATA

UNITS

P27372 US FILED AMETHOD AND 13/142309 2008-12-29

FAM (ALL) APPARATUS FOR
DYNAMIC TRANSMITTER

TO MULTI-CARRIER
POWER AMPLIFIER
MAPPING

P27465 US MOBILITY SOLUTION 13/144947 2010-01-22 .
FAM SELECTION INDICATOR

FOR VOICE OVER EPS

P27631 US AMETHOD OF SENSING|13/129149 2009-03-23
FAM

P27929=|US Atransition fremachiptoa|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-ever-LTE-
via-GAN solutions

P28148 GRANTED|Automatic mapping between|13/145232 2010-01-22|8412230 2013-04-02
FAM E-UTRAN and

GERAN/UTRAN/GANcells
in CS-over-LTE-via-GAN
solutions.

p28249 US FILED METHOD AND 13/148433 2009-06-23
FAM ARRANGEMENTIN A

WIRELESS
COMMUNICATION
SYSTEM
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RefNo. |PatentDate_  
 

 

  
  
 
 

P28293 Us PROCESSINGNODES AND|13/393704 2009-11-06
FAM METHODS OF

ESTIMATING
INTERFERENCEIN A
RADIO
TELECOMMUNICATION
NETWORK .

P2857 1 US AN IMPROVED 13/391863 2009-08-27
FAM TRANSFORMER

 
 

 

 
   

 
  

   
 

  
  
 
 
 
 

 

 

 

P28640 US AMETHOD FOR 13/378263 2009-06-17
FAM ANTENNA CALIBRATION

IN A WIDEBAND
- COMMUNICATION

SYSTEM

P29237)|US LOCATING A SOURCE OF|12/758744—- 2010-04-12|8526974 2013-09-03 
FAM WIRELESS

TRANSMISSIONS FROM A
LICENSED USER OF A
LICENSED SPECTRAL
RESOURCE  

 

  
 

METHOD AND 13/509826 2009-12-30
APPARATUS RELATING

TO SIGNAL CONTROL

P29741 FILED Methods and Arrangements 13/516504 2009-12-16
FAM for handling a setup of an 51 }

Application Protocol }
signalling connection

P29836 FILED METHOD AND 13/394219 2009-09-25
FAM ARRANGEMENT IN A

WIRELESS ;
COMMUNICATION
SYSTEM  

  P30207|US FILED POWER LOOP CONTROL—|12/639032 2009-12-16

FAM (ALL) METHOD AND
APPARATUS

2013-03-19
 

 

 

P30299 US GRANTED 12/650201 2009-12-30|8401487
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
ATTEMPTSINA
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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3 totus[Tide[ARNO
FILED—_|METHOD, APPARATUS—_‘|13/699105

AND SYSTEM FOR
ANTENNA CALIBRATION

P30848
FAM  

  
 

 
  
  
 

  
  
 
 
 

  
  
 
 

 
 
  
  

  
  

 
 

  
 

13/049186 
  
 

 
 

 
 

13/075254

13/824746

P32235
FAM

13/144784

P31087 FILED Improved Surge Protection 13/124747
FAM

P31147 US FILED ISR Title: METHODS AND|13/575168
FAM APPARATUSES FOR

POSITIONING ANODEIN
A WIRELESS
COMMUNICATIONS
SYSTEM USING
DIFFERENT RAN/RATS

P31709=|US GRANTED|METHODS AND DEVICES
FAM FOR CARRIER

ACTIVATION/

MULTI-CARRIER
COMMUNICATION
SYSTEM

| P31759 US FILED DYNAMIC ADAPTATION
FAM OF DOWNLINK RLC PDU

SIZE

P31785 US FILED ANTENNA DEVICE AND

SYSTEM

APPARATUS AND
METHOD FOR
CONTROLLING SELF-
INTERFERENCEIN A

COMMUNICATIONS

P32267 FILED 13/144766

FAM (ALL)

P32371 US FILED Frequency-Domain Subbiock|13/050210
FAM Equalization for Uplink LTE

to Alleviate Inter-Symbol
Interference

P32454 US FILED METHODS AND 13/981700
FAM ARRANGEMENTS FOR

TRANSMIT MODE
ADAPTATION

P32484=|US FILED METHOD AND DEVICE
FAM RELATING TO RELAY

TECHNIQUE

P32591 US FILED ADAPTIVE MULTI- 13/099518
CHANNEL TRANSMITTER.
LINEARIZATION SYSTEM
USING A SHARED
FEEDBACK. RECEIVER

14/003250 

DEACTIVATION IN A

FAM METHOD IN A MIMO

Us GRANTED

CELLULAR

SYSTEM

FAM

 

  
  

 
 
  

 . _fT
P30888|US FILED 12/972460 2010-12-18
FAM

US 2011-04-18

2010-99-24 
2011-03-16

"| 2011-03-30

2010-09-23

2011-06-14

2010-08-11

2011-01-26 
2011-03-14

2011-05-03

Schedule to Patent Security Agreement

2011-03-17

  
 

: atent N 

  
 
  

8483302 2013-07-09

$594000

 

 
 

2013-11-26
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METHODS PROVIDING
AIDED SIGNAL
SYNCHRONIZATION AND
RELATED NETWORKS
AND DEVICES

  

 

 
 

 
  
 

 
  

P32971 US Radio base station, radio
FAM network controller and

methodstherein

P33057 US FILED METHODS AND DEVICES
FAM FOR PROVIDING

GUARANTEED QUALITY
OF SERVICE

P33457 Us FILED HYBRID CONGESTION
FAM CONTROL

P33594 US | FILED METHOD, APPARATUS
FAM AND SYSTEM FOR

DETERMINING VOLTAGE
STANDING WAWE RATIO
[IN DOWNLINK PERIOD OF
RADIO COMMUNICATION

P33637 US FILED COMPENSATING TIMING
FAM ~ MEASUREMENTS DUE TO

, FREQUENCY
DIFFERENCE

P33844 Us FILED Approved by ISA:
FAM METHOD, NODE AND

SYSTEM FOR
MANAGEMENTOF A
MOBILE NETWORK

P33937 US
FAM

P33963 US
FAM

P34022 US DEVICE AND METHOD
FAM FOR CONTROLLING

INTERFERENCE

P34099 US FILED RLC DATA

FAM TRANSMISSION
CONTROL BASED ON UE
MEMORY CAPACITY

P34100 Us FILED DIGITAL DOWN
FAM CONVERSION AND

DEMODULATION

P34428 Us GRANTED|LINEARIZATION FOR A
FAM SINGLE POWER

AMPLIFIER IN A MULTi-
BAND TRANSMITTER

P34737 US FILED USER EQUIPMENT,
FAM NETWORK NODE AND

METHODS THEREIN 

 
 

  
 
  

13/043027

13/992348

14/000371

14/004403

14/113959

13/257605

14/122645

13/155527

13/155631

13/178048

13/271515

13/228926

13/381606 

 

2011-03-08

2010-12-21

 

2011-02-18

 

paveoa.t
2011-04-29

 

 

2011-08-02

 

2011-06-01

 

 

PCT/EP2012/060245|2012-05-31

  
 

 

 

2011-06-08|8428525 2013-04-23

2011-06-08|8457642 2013-06-04

2011-07-07

2011-10-12

2011-09-09|8576943 2013-11-05

2011-08-15

Schedule to Patent Security Agreement
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13381606  P34737 USER EQUIPMENT,

  

  
 

 
 
 

  
 
 
 
 

 

   
 

  
 

 

 

   
  

2011-08-15
FAM NETWORK NODE AND

METHODS THEREIN

p36245|US FILED 137765046 2013-02-12

FAM

P3644|US FILED METHOD AND 13/816039 2013-01-22
FAM APPARATUS FOR PILOT

POWER ALLOCATION IN A
MULTI ANTENNA
COMMUNICATION
SYSTEM

P3841|US FILED 61/705679 2012-09-26
FAM

P38411«|US FILED 14/035213 2013-09-24
FAM

P38625|US 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

Pé63070«|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 2009-12-15
FAM

P64058=|US GRANTED 12/090175 2006-08-22|7924234 2011-04-12
FAM  

 
 Method for 127349465 | 2009-01-06 | 7729377 _

scheduling
distributed virtual
resource blocks

Method for

scheduling
distributed virtual
resource blocks

Method for

scheduling
distributed virtual
resource blocks

 
  

       GRANTED 12/759645|2010-04-13|8472466

 
  
 
  
 

 
   
 

12/868642|2010-08-25|80189606 GRANTED
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Method for

scheduling
distributed virtual
resource blocks 
 

13/409057 2012-02-29

 

Method for

performing random
access procedures
and terminal thereof

 
 
 
 
 
 
 

Method for

performing random
access procedures
and terminal thereof 

 
  
 
 

Method for

performing random
access procedures
and terminal thereof

12/457653

13/071280

13/894948

 

   
 

 
 
  
 
  

  
 
 
 
 
  
 
 

Data transmitting
and receiving
method using phase
shift based

precoding and
transceiver

supporting the same

Data transmitting
and receiving
method using phase
shift based

precoding and
transceiver

supporting the same

12/678200

12/724318

2009-06-17

2011-03-24

2013-05-15

2010-03-15

2010-03-15

 

  

 

- 7
7933243 2011-

04-26

. 8467343 2013-
06-18

7970074 2011-
06-28

7961808 2011-
06-14

 

 
 
 

 
 
 

Data transmitting
and receiving
method using phase
shift based.

precoding and
transceiver

supporting the same

13/109962 2011-05-17 8208576 2012-
06-26

 

3A US FILED Data transmitting
and receiving
method using phase
shift based.

precoding and
transceiver

supporting the same

13/109963 2011-05-17

 

AA US GRANTED|Method of

generating reference
signal in wireless
communication

system
 

12/205530 2008-09-05

Schedule to Patent Security Agreement

7848448 2010-
12-07
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3010-10-27 

  
 

Method of 12/913654 8098760

generating reference
signal in wireless
communication

system

4A Us FILED Method of
generating reference
signal in wireless
communication

system

 

13/312809|2011-12-06

 
 

4A US FILED Method of 13/312804|2011-12-06

generating reference
signal in wireless
communication

system,

 

5A US GRANTED|Methodfor 12/523090|2009-07-14|7936723 2011-

transmitting status 05-03
report of PDCP
layer in mobile
telecommunications

system and receiver
of mobile
telecommunications

5A US FILED Methodfor 13/051803|2011-03-18|NOA

transmitting status
report of PDCP
layer in mobile
telecommunications

system and receiver
ofmobile
telecommunications

6A US GRANTED|Method for 12/209136|2008-09-11 §102833 2012-

transmitting uplink 01-24
signals

 

 

  

6A US FILED Method for 13/316315|2011-12-09

transmitting uplink
signals
 

TA Us FILED Methodfor 13/590048|2012-08-20
transmitting and
receiving control
information through
PDCCH

TA US GRANTED|Method for 12/252270|2008-10-15|7873004 201L-

 

transmitting and 01-18
receiving control
information through
PDCCH

 
  

Schedule to Patent Security Agreement
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TA Us GRANTED

TA US GRANTED
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Method for 12/963570

transmitting and
receiving control
information through
PDCCH

3010-12-08 8019332

 

Method for 2010-12-08

transmitting and
receiving contro]
information through
PDCCH

12/963588 8014769 2011-
09-06

 

Methodfor

transmitting and
receiving control
information through
PDCCH

13/185343|2011-07-18 8213377 2012-
07-03

 

Method for

transmitting and
receiving control
information through
PDCCH

13/185362|2011-07-18

 

8A US GRANTED Method of

performing uplink
synchronization in
random access

procedure

12/392654 2009-02-25

 

sa —s«(;CUSSS FILED Method of

performing uplink
synchronization in
random access

procedure

  12/909780|2010-10-21

 

9A US GRANTED

10A US GRANTED

10A Us GRANTED

| information

Methodfor

transmitting
downlink control

12/363522|2009-01-30

 
    
 

8270363

7843895

7833337

 

2012-
09-18

2010-
11-30

2010-
11-16

 

Method for

effectively
transmitting control
signal in wireless
communication

system

12/404873|2009-03-16   7774686

 
2010-
08-10

 

Method for

effectively
transmitting control
signal in wireless
communication

system

12/836403|2010-07-14  

 

10A US GRANTED Method for

effectively
transmitting control
signal in wireless
communication

system

13/563472 2012-07-31

 

Schedule to Patent Security Agreement

 
8108757

8423858

2012-
01-31

2013-
04-16
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10A US GRANTED|Method for 13/345532|2012-01-06|8250443 2012-

effectively 08-21
transmitting control
signal in wireless
communication

system
Method for 13/802066

effectively
transmitting control
signal in wireless
communication

systema

 

10A. 
 
 
 
 

  
 
 
 
 
 
 

 
 
 
 

 
 

 
 
 
 
 
  

  
  

  

2013-03-13

 
 
 
 
 
 
 

NOA

 
Side button switch 10/341356
in mobile
communication
terminal and

vibration-preventing
device thereof

Apparatus and 10/036377
methods of selecting
special characters in
a mobile
communication

terminal .

Apparatus and 11/147350
methodsof selecting
special characters in
amobile
communication
terminal

Apparatus and
methods of selecting
special characters in
a mobile
communication
terminal
Portable terminal

2003-01-14|7383066 2008-
06-03

 

IZA GRANTED 2002-01-07|7423647 2008-
09-09

 
2005-06-08 ©|7453462  2008-

11-18

 

12A Us GRANTED 12/247567|2008-10-08|7714868  

 

 
  

13A Us GRANTED 11/828978|2007-07-26|7525535  

 

4A US GRANTED|File downloading 10/465724|2003-06-20
apparatus and .
method for mobile
communication

system

  7289817
10-30

 

14A Us GRANTED|File downloading 11/896419|2007-08-31 7634260 2009-
apparatus and 12-15
method for mobile
communication

system  

Schedule to Patent Security Agreement
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1B
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4B

5B

Page 97 of 436

 
  

  
  

 Method of 12/648248|2009-12-28|8174506

displaying object
and terminal

capable of
implementing the
same

 

  

  

  
  

 
 

 

 

  
 

 

 

 

 

 

 
  
 

 
 

 

 

Us GRANTED|Method of 11/729807|2007-03-30|7663610 2010-
displaying object , 02-16
and terminal

capable of
implementing the
same

2 Method for 12/673262|2010-02-12|8391311 2013-

transmitting VoIP 03-05
packet

Us Method for 12/705215|2010-02-12 $396070 2013-

. transmitting VoIP 03-12
packet

US GRANTED|Mobile terminal 10/607551|2003-06-27|7418280 — 2008-

having retractable 08-26
camera

Data transmission. 10/438032|2003-05-15|7443795 2008-
control method for 10-28
GPRS

  
  
    

  
  
 

  
  
 

   
  

US | GRANTED|Signal connecting 11/016308°|2004-12-17|7229289 2007-
apparatus for a 06-12
folder type mobile
terminal

Methodfor 10/737212|2003-12-15|7349694 2008-

operating data , 03-25
communication
service in mobile
communication

-

system

Us GRANTED|System, apparatus, 11/325934|2005-12-30 7684814 2010-
and method for 03-23

enhancing mobile
communication :

terminal push to talk
service

Schedule to Patent Security Agreement
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8B

10B

11B

12B

13B

14B

13B

16B

 
 

US

Us

Us

US

US

Us

Us

US

Us

 

    
 

GRANTED

GRANTED

GRANTED

GRANTED

GRANTED

GRANTED

GRANTED

GRANTED

GRANTED

“Card ejecting
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 11/445825

11/469063

09/671115

10/078674

10/125331

 
 
 
 

2006-06-02

mechanism and
mobile
communication

terminal having the
same

Mobile
communication

terminal having
opening mechanism
Method for

transmitting
emergency call of
mobile phone
Method of

controlling timing
for uplink
synchronous
transmission
scheme

Apparatus and
method for

estimating position
ofmobile
communication
terminal

 
 
 

 
  2006-08-31

 
 

 2000-09-28 
 

 
 

  

 
 

 2002-02-21 
 
 

 
 
 2002-04-19 

 
 
 

 
  
 
 

    
 
 

Data receiving and =| 10/1928935|2002-07-11
transmitting method
with coding type
determination

  Apparatus and 2003-07-31
method for

increasing channel
capacity of a mobile
communication

system
Method for

analyzing data
transmission

10/630721

10/775240

throughput in a
wireless LAN
Methodfor 09/974845|2001-10-12

implementing
system information
broadcasting
function in

asynchronous
mobile
communication

 

 
 

  
 
 
   

 
 

 2004-02-11

 
 

  

 system
Mobile 11/735377+2007-04-13
communication
terminal and method

for displaying an
image

 
Schedule to Patent Security Agreement
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7787914

 
 
 7113764

7190691

FOSTS57

7366119

 
 7369486

 
7321579

7116648

7881523

 

 

 
 

2010-
08-31

2006-
09-26

2007-
03-13

2006-
06-06

2008-
04-29

2008-
05-06

2.008-
01-22

2006-
10-03

2011-
02-01
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   Reduction method of successive 09/078578 1998/05/14 6301234 2001/10/29|U.S.A.
hard handoffs between base ,

stations in code division muitiple
access (CDMA) mobile
communication system

   
 Wireless

Communication
 

   Method of canceling interference|09/273765 1999/03/22 6374204 2003/06/03|ULS.A.
components included in received.
signals ofbase station in mobile
communication system

  ‘Wireless
Communication

 

  
 

 
  

 

09/224053 1998/12/31 6404754 2002/06/11|U.S.A. Radio packet data terminal and
method of determining internet
interworking protocol address

Wireless
Communication   
 
 

  

 
  
 

Wireless
Communication

Method for controlling power for
forward common channel

 
09/671208 2000/09/28 6615053 2003/09/02|U.S.A.

  

 
 

Mobile terminal and multimedia

contents service providing system
and method for call connection

waiting using the saine

11/459223 2006/07/21 7738645 2010/06/15|ULS.A. -

 
 

|

 
11/538424 2006/10/03 8086962 © 2011/12/27|U.S.A.

10/659386 2003/09/11.|7003034 2006/02/21|U.S.A.

Method and apparatus for
reproducing multimedia files  
 

 

Fine pranularity scalability
encoding/decoding apparatus and
method

 
  Wireless

Communication

 

Apparatus and method for
providing pause function of.
broadcasting streaming in
terminal

UL 11/322280 2005/12/29 8046483 2011/10/25|U.S.A,

 

Method of applying for
UI communication service and

communication terminal thereof

Character input apparatus and #1/441139 2006/05/26 7705752
UI method for mobile

communications terminal

Method for downloading a 11/864752 2007/09/28 8160550 2012/04/17|U.S.A.
message ia a mobile terminal,

UL , method for forwarding message,
and mobile terminal for

performing the same

MOBILE TERMINAL AND ,
UI METHOD OF DISPLAYING

MENU ICON THEREOF 12176314 2008/07/18|NOA USA.

 

11/364410 2006/03/01 TT20A94 2010/05/18|U.S.A. 

2010/04/27

  

 

 

 

Mobile communication terminal

UI for controlling display
information

Mobile terminal providing web 12/506486 2009/07/20 8532712 2083/09/10|U.S.A.
page-merge function and
operating method of the mobile
terminalLe

12/111004 2008/04/28 8111255 2012/02/07|ULS.A. 

UL
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2013/10/22|U.S.A.

7409394 2008/08/05|U.S.A.

09/737283 2000/12/15 7137073 2006/11/14

11/682957 2007/03/07
11/549629 2006/10/13

13/353270 2012/01/18

12/423769 2009/04/14

10/902801 2004/08/02

Adjusting the display orientation
of an image on a mobile terminal   

   
  
 
 

  

 
 

 
 
 

 

Method for automatically
managing information using
hyperlink features of a mobile
terminal

Ul  
 
 

 

 
 

 
 
 

8127250 2012/02/28

_—

 
Method for managing menu

UL function in mobile station  

 

Schedule to Patent Security Agreement
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United States Vatent and TrademarkOfficeAddress: COMMISSIONER FOR PATENTS
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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 numberandissue 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) wasfiled in the above-identified application, the filing date that
determines Patent Term Adjustmentis 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) WEBsite (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 WEBsite http://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 WookPark, Gyeonggi-do, KOREA, REPUBLIC OF;

IR103 (Rev. 10/09)
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Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for PatentsP.O. Box 1Alexandria, 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

appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address asicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.
CURRENT CORRESPONDENCE ADDRESS(Note: Use Block 1 for any changeof 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

papers. Each additional paper, such as an assignment or formal drawing, mustave 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 (S71) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)

(ate)

12/209,136 09/11/2008 Dae Won Lee 2101-3573 3897

TITLE OF INVENTION: METHOD FOR TRANSMITTING UPLINK SIGNALS 
APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE|PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional $1740 $300 $2040 02/15/2012

YEUNG, MANG HANG 2463 370-344000

1. Change of correspondence addressor indication of "Fee Address" (37 2. For printing on the patent front page,list
CFR 1.363).

Lj Change of correspondence address (or Change of CorrespondenceAddress form PTO/SB/122) attached.

LI "Fee Address" indication (or "Fee Address” Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Numberis required.

 
(1) the names of up to 3 registered patent attorneys LEE, HONG, DEGERMAN,
or agents OR,alternatively, KANG & WAIMEY
(2) the name ofa single firm (having as a member a 2
registered attorney or agent) and the namesof up to
2 registered patent attorneys or agents. If nonameis 43
listed, no namewill be printed.

 

   
le ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT(printor 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 (J Government

4a. The following fee(s) are submitted: 4b. Paymentof Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee LJ A check is enclosed.

Publication Fee (No small entity discount permitted) Lj Paymentby credit card. Form PTO-2038 is attached.
Advance Order- # of Copies e Director is hereby authorized to charge the required fee(s), any deficiency, or credit any| 1p ¥ |The Di is hereb horizedtoch h ired fee(s) defici di

overpayment, to Deposit Account Number_50-2290 (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

LY a. Applicant claims SMALL ENTITYstatus. See 37 CFR 1.27. LI b. Applicant is no longer claiming SMALL ENTITYstatus. 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 bythe records of the United States Patent and Trademark Office.

/Puya Partow-Navid/ Date December 16, 2011

Puya Partow-Navid Registration No. 59,657

 
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 whichis to file (and by the USPTOto process)

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR Li14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, andsubmitting the completed application form to the USPTO. Timewill v. epending uponthe individual case. Any comments on the amountof time you require to completethis form and/or suggestions for reducing this burden, should be sent ReeChief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, ‘Alexandria, 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 respondto a collection of information unlessit 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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Electronic Patent Application Fee Transmittal

Title of Invention: METHOD FOR TRANSMITTING UPLINK SIGNALS

a

Utility under 35 USC 111(a) Filing Fees

Sub-Total in

USD(S$)
Description Fee Code Quantity

Basic Filing:

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Utility Appl issue fee 1501 1740 1740

1 300 300Publ. Fee- early, voluntary, or normal 1504
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_ . Sub-Total in  
 Total in USD (S$) 2040
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Electronic AcknowledgementReceipt

11644113

12209136

3897

Application Number:

International Application Number:

Confirmation Number:

Title of Invention:

First Named Inventor/Applicant Name:

Customer Number:

Filer Authorized By:

Attorney Docket Number:

Receipt Date:

Filing Date:

Time Stamp:

Application Type:

Paymentinformation:

Submitted with Payment

Payment Type

Payment was successfully received in RAM

RAM confirmation Number

Deposit Account

Authorized User

METHOD FOR TRANSMITTING UPLINK SIGNALS 
File Listing:

Document gs File Size(Bytes)/ Multi Pages
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; 455792

1_2101-3573-Transmittal-Miscellaneous Incoming Letter
9 IssueFee.pdf 7a1db3724d6c6 1cef209d 387bcb6337067e|

dafad

Information:

2160694

Issue Fee Payment (PTO-85B) 2_2101-3573_PartB.pdf 9585563 1 baad0fa28279784e9e4101bf2e0
bd625

Information:

Fee Worksheet (SB06) fee-info.pdf
9e280fec4f87697d6abfl 1d62eaa8e5ec2da

a68e

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptanceof 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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CustomerNo. 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
Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

In response to the Notice of Allowance dated November 15, 2011, enclosed are the
following:

X Form Part B - Issue Fee Transmittal.

xX] Inventor(s) or Assignee(s) is entitled to LARGEentity.

X Issue Fee payment in the amount of $2,040 via credit card.

X The Commissioneris hereby authorized to charge any deficiency in paymentorcredit

any overpayment to Deposit Account No. 502290.

Respectfully submitted,

Lee, Hong, Degerman, Kang & Waimey

Date: December16, 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.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

 
  

35884 7590 11/15/2011

LEE, HONG, DEGERMAN, KANG & WAIMEY YEUNG, MANG HANG
660 S. FIGUEROA STREET
on

LOS ANGELES, CA 90017 2463

DATE MAILED:11/15/2011

12/209,136 09/11/2008 Dae Won Lee 2101-3573 3897

TITLE OF INVENTION: METHOD FOR TRANSMITTING UPLINK SIGNALS 
APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE|PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

NO $0nonprovisional $1740 $300 $2040 02/15/2012

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCEIS 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 REPLYTO THIS NOTICE:

I. Review the SMALL ENTITYstatus shown above.

If the SMALL ENTITYis shown as YES,verify your current If the SMALL ENTITYis shown as NO:
SMALLENTITYstatus:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shownabove, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITYstatus before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITYstatus, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above,or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shownabove.

II. PART B - FEE(S) TRANSMITTAL,orits equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE(if required). If you are charging the 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 isfiled, 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 equivalentof Part B.

IH. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advisedto the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenancefees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page | of 3
PTOL-85 (Rev. 02/11)
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Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

 

Commissioner for PatentsP.O. Box 1Alecandria 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

appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address asicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.
CURRENT CORRESPONDENCE ADDRESS(Note: Use Block | for any change of address)

35884 7590 11/15/2011

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

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

papers. Each additional paper, such as an assignment or formal drawing, mustave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
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 (S71) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)

(ate)

12/209,136 09/11/2008 Dae Won Lee 2101-3573 3897

TITLE OF INVENTION: METHOD FOR TRANSMITTING UPLINK SIGNALS 
APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE|PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional $1740 $300 $2040 02/15/2012

YEUNG, MANG HANG 2463 370-344000

1. Change of correspondence addressor indication of "Fee Address" (37 2. For printing on the patent front page,list
CFR 1.363).

Lj Change of correspondence address (or Change of CorrespondenceAddress form PTO/SB/122) attached.

LI "Fee Address" indication (or "Fee Address” Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Numberis required.

 
(1) the names of up to 3 registered patent attorneys
or agents OR,alternatively,

(2) the name ofa single firm (having as a member a 2
registered attorney or agent) and the namesof up to
2 registered patent attorneys or agents. If nonameis 43
listed, no namewill be printed.

 

   
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT(printor 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) NAMEOF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : LV individual LJ Corporation or other private group entity (J Government

4a. The following fee(s) are submitted: 4b. Paymentof Fee(s): (Please first reapply any previously paid issue fee shown above)
L] Issue Fee LIA checkis enclosed.

Lj Paymentby credit card. Form PTO-2038 is attached.
[_J The Directoris hereby authorized to charge the required fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number (enclose an extra copy ofthis form).

_] Publication Fee (No small entity discount permitted)
LL] Advance Order - # of Copies

5. Change in Entity Status (from status indicated above)

LY a. Applicant claims SMALL ENTITYstatus. See 37 CFR 1.27. LI b. Applicant is no longer claiming SMALL ENTITYstatus. See 37 CFR 1.27(g)(2).
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone otherthan the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown bythe 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 whichis to file (and by the USPTOto process)

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR Li14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, andsubmitting the completed application form to the USPTO. Timewill v. epending uponthe individual case. Any comments on the amountof time you require to completethis form and/or suggestions for reducing this burden, should be sent ReeChief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, ‘Alexandria, 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 respondto a collection of information unlessit displays a valid OMBcontrol 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 DOCKETNO. CONFIRMATION NO.

 
 
   

12/209,136 09/11/2008 Dae Won Lee 2101-3573 3897

35884 7590 11/15/2011

LEE, HONG, DEGERMAN, KANG & WAIMEY YEUNG, MANG HANG
660 S. FIGUEROA STREET
Suite 2300

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 Adjustmentis 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) WEBsite (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 3 of 3
PTOL-85 (Rev. 02/11)



Page 111 of 436Page 111 of 436

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 abandonmentof the application or
expiration of the patent.

The information provided by youin 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.

. 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 setthement negotiations.

. 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.

. 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).

. 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.

. 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)).

. 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 GSAaspart 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.

. 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 abandonedor 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.

. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcementagency, 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 DATEof this communication appears on the cover sheetwith 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 GRANTOF PATENTRIGHTS.This application is subject to withdrawal from issueat the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. KJ] This communication is responsive to 9/6/2071.

2. (J An election was madebythe applicant in responsetoa restriction requirementsetforth during the interview on ; the restriction
requirement and election have been incorporated into this action.

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

4. J Acknowledgmentis madeofa claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a) All b) [1] Some* c)[JNone ofthe:

1. ] Certified copies of the priority documents have been received.

2. [1] Certified copies of the priority documents have beenreceived in Application No.

3. FJ Copiesof the certified copies of the priority documents have been receivedin this national stage application from the

International Bureau (PCT Rule 17.2(a)).

“ Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE”of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTH PERIODIS NOT EXTENDABLE.

5. A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENTor 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) CJ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) (1 hereto or 2) (] to Paper No./Mail Date .

(b) [J including changes required by the attached Examiner's Amendment / Commentorin 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 drawingsin the front (not the back) of
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DETAILED ACTION

1. This Office Action is in responseto 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. Claims9, 10, 12, 14 - 17, 27, 28, 30 and 32 — 35 (renumberedas 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 anyof 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 anda plurality of rows wherein the columns and the rows of the 2-dimensional

resource matrix correspondto single carrier frequency divisional multiple access (SC-

FDMA) symbols and subcarriers for each SC- FDMA symbol, respectively, wherein a
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numberof columnsof the 2-dimenstional resource matrix corresponds to a number of SC-

FDMAsymbols within one subframe except specific SC- FDMA symbols used for a

reference signal, and wherein the multiplexed signals are mapped from thefirst column of

the first row to the last columnof the first row, the first column of the second row to the

last column of the second row,and so on, until all the multiplexed signals are mapped to

the 2-dimensional resource matrix (c) mapping ACK/NACKcontrolsignals to specific

columnsof the 2-dimentional resource matrix, wherein the specific columns correspond to

SC-FDMAsymbols right adjacent to the specific SC-FDMA symbols, wherein the

ACK/NACKcontrol signals overwrite some of the multiplexed signals mappedto 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 columnto a base station, subcarriers corresponding to symbols near the

symbol on whichthereferencesignal 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 overthe 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 anyof 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 thefirst control signals are placed at a front part of the multiplexed signals
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andthedata 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 columnsand a plurality of rows, wherein the columns and the

rowsof the 2-dimensional resource matrix correspondto single carrier frequency

divisional multiple access (SC-FDMA)and subcarriers for each SC-FDMA symbol,

respectively, wherein a number of columnsof the 2-dimensional resource matrix

corresponds to a number of SC-FDMAsymbols within one subframe except specific SC-

FDMAsymbols used for a reference signal, and wherein the multiplexed signals are

mappedfrom thefirst column ofthe first row to the last columnof the first row, the first

column of the second row to the last column of the second row, andso on, until all the

multiplexed signals are mapped to the 2-dimensional resource matrix; and the processor

mapping ACK/NACKcontrol signals to specific columnsof the 2-dimensional resource

matrix, wherein the specific columns correspond to SC-FDMAsymbolsright adjacent to

the specific SC-FDMA symbols, wherein the ACK/NACKcontrol signals overwrite some of

the multiplexed signals mappedto 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

paymentof the issue fee and, to avoid processing delays, should preferably accompanythe issue



Page 116 of 436Page 116 of 436

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 numberis (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 numberfor 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

maybe 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 accessto 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



Page 117 of 436EASTSearch History Page 117 of 436

EAST Search History

EAST Search History (Prior Art)

 

     
oe ‘Operator | !
4105 :384 (SCS FDMA (single adj carrier adj frequency adj divisional adj multiple adj access$3)) \US-PGPLB; (OR ‘ON 1201 1/10/26 |
: iand ((ack nack ack$1nack$1 nack$tack$1 acknowledg$5) same (subcarrier$1 sub \USPAT: EPO: 14:59

is cartier carrier frequenc$3 sub$1band$1 subband) same ((channel adj quality adj ‘PO:
indicator) (precod$3 adj matrix adj index) CQl PMI reference control$4 "RS' pilot$3)) ‘DERE! T 4

A ‘same (frame sub$frame subframeslot subslot sub$1 slot symbol)
‘(22209 |L16and(370/208,252,294.296315,319,328,929,330,395,236,398,344.ods, \USPGPUB OR ON 0rt/t0126
i} 4455/450,509.ccs. \USPAT: EPO; 14:36

Ro
Poof 4 ‘DERWENT
‘Lot (28719and(970/208252,204295,315,319,328,229,330,935,336998,344cds, USPC, OR ON ort/t0/26
{| 4485/450,509.ccs,) \USPAT; EPO; | 14:35

Bo |
Zo WT
‘Lig ‘420 (SCsFDMA(singlead)carcarrierreraq‘frequencyad)divisionaladjmultipleadj‘access$3))USPOAB ‘OR ‘ON i201 1/10/26 |
i‘ land (symbol$1 with frame sub$frame subframeslot subslot sub$1slot) with (ack nack \USPAT; EPO; | 433

‘ack$1nack$1 nack$tack$1 acknowledg$5) PO;
q : ‘DERWE T : |
ALI ‘975 (ScotFDMA(singlead)carrierad)‘frequencyalcdvisionalad)mmuttileadj‘access3))‘USPGPLB; ‘OR (ON 01 1/10/26
iH ‘and ((ack nack ack$inack$1 nack$tack$1 acknowledg$5) with (CQI PMI reference©USPAT; EPO; | 4:29

‘control "RS"pilot$3}) with (frame sub$frame subframeslot subslot subi slot PO;
symbo DERWENT |

‘13 (690 (Sco FDMA (single adj carrier adj frequency adj divisional ad} multiple adj access$3)) \US-PGPLB: ‘OR ‘ON 1201 110/26
: iad (symbol$1 with frame sub$frame subframeslot subslot sub$tslot) same (ack \USPAT: EPO; 14:26

inack ack$tnack$1 nack$tack$1 acknowledg$5) 10;
PoE] (DERWENT
‘Ls 12 ‘SOSFDMA(singleadjcartier‘adfrequency.aadivisionala4)‘tileaj“ac02ss$3)),“US PGPLB: ‘OR ‘ON ott1/10/28
{| and ((ack nack ack$tnack nack$1 ack acknowledg$5) same (tile$1)) \USPAT; EPO; 14:23

| Bo
‘DERWENT ff !

a7 13 (908 FDMA (single adj carrier adj frequency adj divisional ad} multiple adj access$3)) \US-PGPLB; ‘OR ‘ON 1201 11026
i ‘and ((ack nack ack$inack nack$1ack acknowledg$5) same (row same (ool column))) \USPAT: EPO; 14:22

: : PO, | | "
: Ce

file:#//ClDocuments%20and%20Settings/myeung/My%20Documents/e-Red%20Folder!12209136/EASTSearchHistory.12209136_AccessibleVersion.htm (1 of 9)10/26/2011 3:01:42 PM



Page 118 of 436EASTSearch History Page 118 of 436

baii=‘8316 (Sch{FDMA(singlead)carrier‘ad‘frequencyad)‘divisionaladjmultipleadj‘acoess$3))‘USPGPUR;Reoe‘and ((ack acknowledg$5) same (subcarrier$1 sub$tcarrier carrier frequenc$3 sub \USPAT; EPO;
‘$tband$1 subband) sare (CQ| PMI reference control$4 "RS" pilot$3}) same (frame ‘PO;
substrame subframeslot subslot sub$1 slot) ‘DERWE! T

‘sr? 1286 (sosFMA(singlead)cartierad)‘frequency6)‘divisionaladjmutipleadj‘access3))“USPGPLB: ‘OR ‘ON
iH land ((ack acknowledg$5) same (subcarrier$1 sub$tcarrier carrier frequenc$3 sub USPAT; EPO;

‘st band$1 subband) same (CQI PMI reference control$4 "RS")) same (frame sub PO;
iStrame subframe] ‘DERWENT =Parrutaunateaeteu meturnctnurenor nctrurncttunsttunsntranictnuntutcunntruntctauntttacnttruntataunttrnctusetuusctrtrnctnussttcunntrcnnctnustttcunrtrureteuntutuunttruntctrcnternunntreetusctturnethuncttcSmatrcnictnuntttaunttrctntuntUtaintruntetcnerUnnutueetunetturemnuncttcnnnntunintnd;

‘S76 :286 ‘SCH FOMA and ((ack acknowledg$5) same (subcarrier$1 sub$t carrier carrier frequenc :‘US-PGPLB; ‘OR ‘ON
j $3 sub$1band§1 subband) same (CQ! PMI reference control$4 "RS")) same (frame \USPAT: EPO;

‘cubStrame subframe) ‘PO;
‘DERWENT

55865oaFDMAand(ack‘acknowledg$5}.same(subcartier$taubSiecarrier‘catfer‘frequenc‘US.PCLRtON
iH ' $$3 sub$tband§1 subband) same (CQ) PMI reference control$4 "RS')) \USPAT: EPO;

PO;

ino
12:44

2011/10/25 |
12:14

  
vrrm,“:
12:13

SIRNArdakaloodsighcamakonabfteaiaaTee”eae&soniasnstn
$3 sub$1band$1 subband) same (CQ| PMI reference control$4 "RS') CUSPAT; EPO;

‘PO;

 
2011/10/25

12:10

   

 
2011/10/25
12.09

SCS1FDMAand(ackacknowledg$5)same(subcetir$1sub$tcartercarerfrequenc. |
$3 sub$1band$1 subband) same (CQ) PMreference control§4) \USPAT: FPO;

‘PO;
DERWENT |

SCStFDMA and (ack acknowledg$5) same (subcarrier$1 sub$tcarrier carrier frequenc|“US-PGPUB, ‘OR ‘ON
$3 sub$1band$1 subband) samereference LUSPAT; EPO;

Po |
‘DERWE T 3

SS FDMA and (ack acknowledg$5) same (subcarrier$1 sub$t carrier carrier frequenc|{US-PGPUB ‘OR ‘ON
$3 sub$tband$1 subband) \USPAT: EPO;

PO;
‘DERWENT «=

 
i 11:02

 
oea=

i 10:15

  
   

 
oe “

10:03

: ‘SCSFDMAand(ttile)same(ackacknowledg$5)
\USPAT; EPO; | |
Po : |
(DERWENT

‘StFOMAandackacknowledg$5)sasameme(symbol$2) USPGPLUB; (OR ‘ON
\USPAT: EPO; 3
‘PO:
‘DERWENT

 
7;;“—|

ij 09:49

 |5
;

:

‘

|
:
;

;;

:

file:#/ClDocuments%20and%20Settings/myeung/My%20Documents/e-Red%20Folder!12209136/EASTSearchHistory.12209136_AccessibleVersion.htm (2 of 9)10/26/2011 3:01:42 PM



Page 119 of 436EASTSearch History

 
  ‘

‘‘
“rn

‘
‘
‘
‘
CAMi

‘Sst‘
‘
‘
‘

“rn
‘‘4

 

i :: ;
: :: 5
: :t 5
‘ :i 5
: :y
: :‘ 5
: :t 4
: :
‘ :

: :‘ 5‘ q
‘ ‘ ‘ 1 1in ‘ 5
89891188 {CRC (oyclic adj2 check$3}) same (CQ; ‘ :t 5

i }‘ 5
: :t 4
: :
: :

 
S64 and (370/206,278,344.ccls.)

SIand(370°,*clas,"456",as)

  1268 {( enood$3 ) same (COI PM

ackacknowledg$5rack)sasameme(COLAl}sarsamereferencesameme(carterstab
'§tchannel subchannel channel sub§tcarrier$1 subcarrier tone$1}

psowsewwousueHeHGHHLEHTHTENTHULEATTLETTEARTELLTREEEEEEEEEEUS

) same (ack acknow

ssssovssossnanasan00SLSUADGSAASUSSUSEAMUSEANUSSEERAESSEATESUUESSUSUEATE
 

Page 119 of 436

 
tUS-PGPU

  
eM

 
\USPAT: EPO,

 
 
 B,

\USPAT; EPO:

ENT

 
USPAT; FPO,

(DERWE

 edg$5 nack)

:;;:;::;::

‘ae Caceeenteeentent:: 1.::;;:;::;::;::t

T

SSRN
‘US: PGPUB;

 
USPAT; EPO;

PM  ) same (ack acknowledg$5 nack)

‘DERNE

Aavasnnasesnnnnnny

‘US-PGPUB;
\USPAT; EPO;

 
TASEAN:

   ‘ ‘‘ ‘4 4‘ ‘s ‘4 4‘ ‘s ‘‘ 4‘ ‘‘ ‘‘ 4‘ ‘‘ ‘4 4‘ ‘
\\

s y4 4‘ ‘s ‘‘ ‘‘ ‘‘ ‘‘ 4‘ ‘‘ ‘4 4‘ ‘4 4‘ ‘‘ ‘4 4‘ ‘s ‘4 4
\\

   

2011/06/15

18:20

bora15
18:20

2011/06/15

15:08

2011/06/15

14:01

SSeESSUUSAUUUUAASAEEESEUEESULUN,SUESELUSEUUUSSSSGSEEUEEUURSASSEEESELUSEEES
‘OR ON 3

pesnnsvsannsssnassennnetgnsss

‘OR

SSsrasssvsassnnatss

(CN 3

file:#/ClDocuments%20and%20Settings/myeung/My%20Documents/e-Red%20Folder!12209136/EASTSearchHistory.12209136_AccessibleVersion.htm (3 of 9)10/26/2011 3:01:42 PM

penmossinanninsy

(2011/06/15
14:00

2011/06/15
13:28



Page 120 of 436EASTSearch History Page 120 of 436

58i‘s: ‘

perenneaguenninnnnnny, asanensntsasanonnnatnaneaansaneasaasauosssaeasaasegNNNaaNNNNNNNTNFNEANNANIHNNTTHTNHLTTTPUTTTTHTATT, OUSTVURTTAUUSVSNATTGE NUTSTNRTTSSUUUUSSATTHBS,AUVSSNDNTTTHBSIN, SAUTHITESTEIDI
‘$67 $454 {((channel near cod§3) encod§3 CRC (cyclic adj2 check$3)) same (CQ| PMI) same (ack |(US-PGPUB; (OR (ON (2011/06/15
: ‘acknowledg$6 nack) USPAT; EPO; 13:27

   

(DERWENT

ieme
USPAT; EPO;

‘‘
‘

:‘

‘‘‘
‘‘

: 
 

13:03

‘
‘‘
‘‘
‘
‘
‘ ‘DERWE T

gEVEVERYEVELLEYDENEERYVMEUERUEVEYTEEDSEVEREEURVEEVERSEDEEDERUEVEEEEEDERDEEEEREVEREEDRWEEDSVOEUEEEDEEEVEELSEDEFEEEEETEEDEREEDTERETEEEEEDERDEEEEED parammamaima ennaisenna

PMI} same (ack acknowledg$5 nack) USPGPLE, ‘OR ‘ON

i :
Laan annie
: :
1855 334 (channel

: :
i: :

3 :

3856 217 5and('370",cas,"455",das)
: }

i
i
i
iiy AeEE

2011/06/15

13:03

 
    near cod$3) encod$3) same (OQ)

  

 
 

OOOOEEOTOOTEDELCOEt y
:
i:: :

a :ut :
t ‘
: ::
‘ ::

   

 
   

‘US: PGPUB;
\USPAT; EPO;

2011/06/15

12:59
‘(channel near cod$3} same (CQ! PMI) same (ack acknowledg$5 nack)

‘DERWENT
| SAATsiti, paHASLERAan,GG

1853 27 ($52 and ("370"clas, "455"clas.) (US-PGPUB;={OR (ON (2011/06/15
A ‘USPAT: EPO;

‘‘
‘‘
‘
‘
‘
‘
‘‘

5
ty545455455455455
y
RSH

 
  

2 ro>
‘
‘

“rn
‘‘
‘

 

 
280 i(ack acknowledg$5 nack) same (CQ| PMI) same reference same (carrier$1 sub

‘$1channel subchannel channel sub$tcarrier$1 subcarrier tone$1) LUSPAT; FPO,
@

;::3:;:
:: ‘

_yaeeesooonsanneacueseouennayjacacanepenssnnnseaaanpunsANNSSUAUREUEEUEAANASEALEREEUUUBABDSSAAURENEUUESABRSEAUUEUUSUDSUEUTESSUESEUSAAESSSDSEUUUUSAUVSGAUA GhUUUSSUASAAAGUUUSAUVSGAGE UUUGARASAAAAEUUUUSARVISGAMERNUSUAAUASAAAUSESUE ASVSSAAAUSERRAEESEEU

: edg$5 nack) same (OQ PM} same reference USPGB ‘OR (ON 2011/08/15

 
  §S51 170 §SCS1FDMA and (ack acknow

09:20

ON

 
 ‘s‘s8s

AAMASSFeSSFESTED, SSSSTESTS, SFESITES AETV

enhanced adj data adj "326" ‘US-PGPLB; ‘OR ‘ON
\USPAT: EPO;
PO; |
‘DERWENT =

Fanny, pinay

‘S19 10

See

2011/06/15

09:16

  
file:#/ClDocuments%20and%20Settings/myeung/My%20Documents/e-Red%20Folder!12209136/EASTSearchHistory.12209136_AccessibleVersion.htm (4 of 9)10/26/2011 3:01:42 PM



Page 121 of 436EASTSearch History

‘sts

file:#/ClDocuments%20and%20Settings/myeung/My%20Documents/e-Red%20Folder!12209136/EASTSearchHistory.12209136_AccessibleVersion.htm (5 of 9)10/26/2011 3:01:42 PM

 

 
 

 

 OQ  ) same (ack acknowledg$5 nac

= =So

 

Page 121 of 436

 same (carrier$1 sub$1channel subchanne
cham sub$tcarrier$1 subcarrier tone$1) same (symbol$1 data) same mobile and

SC$1FDMA same(ack acknowledg$5 nack) same (CQI PMI} same reference

SetFDMAsame(ackacknowledg$5mack)same(CO!PM):samereferencesame
\(carrier$1 sub$tchannel subchannel channel sub$t-carrier$1 subcarrier tone$1)

‘cstFMAandackacknowledg$5rack):same(CQ)Pil)samereferencesame
\(carrier$1 sub$tchannel subchannel channel sub$1carrier$1 subcarrier toneSt)

, ‘SCStFDMAandakacknowledg$5rack)same(CQ)PM}same symbol$tsame
\(carierst sub${channel subchannel channel subSicarrier$1 subcarrier tone$1)

Spand('370",*clas,"455",as)

‘SchFOMAand(ack‘acknowledgS5mack).same(calPl)same(carier$1sub
‘$ichannel subchannel channel sub$tcarrier$1 subcarrier {tone$t}

 
 

DERWENT

ii-
  

re T
cea
LUSPAT: EPO;

DERWENT

&eo
‘USPAT; EPO;

 
DERWENT

eoe
USPAT; EPO;

 
‘DERWENT

“heoe
USPAT; EPO;

  
DERWENT

      
 

  

tAAYEEEEN

2011/06/14

18:15

ar na;“oe
18:14

cree

14:82

14:35

14:35

14:34

y4y,,4,,4,y\4y\444
;§
9,4,y\4y\4444y,,4,,4
;
;,4444y,,4,,4,y\4y\
}}
~,4,,4,y\4y\4444y,,4
:
;\4y\4444y,,4,,4,y\
tq
y,4y,,4,,4,y\4y\444
tS
9

2011/06/14

14:34

vr,"oe;—_
14:34

2011/06/14

14:34



Page 122 of 436EASTSearch History Page 122 of 436

{638153 |SCSIFDMAsame(ackacknowledg$6nack) \USPGPUB; OR ON aottvoei4 |
fo \USPAT; EPO; | | :

PO, : :
DERWENT

1(SSFOMA \USPGPUB OR ‘ON
\USPAT: EPO; |
Po |
DERWENT

$35 and ("370".clas. "495"clas.) {US-PGPLB: ‘OR ‘ON
\USPAT; EPO;
PO;
(DERWENT

Oo 263 (PMOd)sane(ack‘acknowledg$5rack):same(carrierSt‘subSichannel‘subchannel‘USPCRCN
if : channel sub$tearrier$1 subcarriertone$t) same (symbol$1 data) same mobile Usrar EPO;

oooo

i 14:32 
oeaa=|

i 13:51 
a:
13:51

:
::

\ \: :‘ y
: : \‘ y ‘
\ : :

: :

Ssoo GEcaakcanopyveneatabhorwheelig—=ooa
iH : channel sub$tcarrier$1 subcarrier tone$1) same (symbol$1 data) same mobile and \USPAT: EPO;

LPO;

 
om;va:_— (
12:385

= =S

 
 

 

 
2011/06/14

2:38 
 

SW MandelaaleeaidedGSR
fo ( tag :‘channel sub$'carrier$1 subcarrier tone$1) same (symbol$1 data) and MIMO SPAT EPO;
| yUeUeeececnke, CUEUe: geUOE0000: :

$29 and ("370" clas, "455" clas.) 2011/06/14

2:26

 
3

  
 

 
 

ioortosii4
12:8

* 100same(ackacknawledg85nachsame(crir$1subchannelsubchannel
ichannel sub$‘carrier$1 subcarrier tone$1) same (symbol$1 data) same (mobile UE \USPAT: EPO;
(user adj equipment) PO:

: (DERWENT

== aeneataeonswaiame“nest‘‘dodavtedieeeeoa
i ‘channel sub$tcarrier$1 subcarrier tones) same (symbol$1 data) same mobile CUSPAT; EPO; |

PO;
‘DERWENT

 

 
sous

12:25

 
file:#/ClDocuments%20and%20Settings/myeung/My%20Documents/e-Red%20Folder!12209136/EASTSearchHistory.12209136_AccessibleVersion.htm (6 of 9)10/26/2011 3:01:42 PM



Page 123 of 436EASTSearch History

 

 

 
 

 :

a1:
:

:

t j 06:
::

;

‘ j 06
ii

file:#/ClDocuments%20and%20Settings/myeung/My%20Documents/e-Red%20Folder!12209136/EASTSearchHistory.12209136_AccessibleVersion.htm (7 of 9)10/26/2011 3:01:42 PM

Page 123 of 436

GlareialongasaneaitSiGsbbamd&aasengen‘channel sub$carrier$1 subcarrier tone$1) same (symbol$1 data)

CQ) same (ack acknowledg$5 nack) same (carrier$1 sub$1channel subchannel
‘channel sub$'carrier$1 subcarrier tone$1)

ENT
 

iN and ((ARQ HARQ) same(ack acknowledg$5 nack) same (carrier$1 sub
‘$tchannelsubchannel channel sub$tcarrier$1 subcarrier tone$1)) same symbol$t

 
‘DERWENT

 
‘MIMOand(ARQHAR).same(ackacknowledg$5rack}same(carters‘ub (sree
‘Stchannel subchannelchannelsub$icarrier$1 subcarrier tone$1}) \USPAT: EPO;

C0002

Ml MO and (ARQ HARQ) same (ack acknowledg$5 nack) same (carrier$1 sub tUS-PGPUB;
‘$1channel subchannel channel sub$tcarrier$1 subcarrier tone$1) ‘USPAT: EPO:

 
88
(DERI T

 
‘MIMOand(ARQHARQ)and(ack‘acknowledg$rnack)same5(carier$t‘sub$ichannel
subchannel channel sub$tcarrier$1 subcarrier tone$1) USPAT; FPO:

8%

DERWEN

 
rinitialedlahat

USPAT; FPO:
8%
EWE T

 
(itimeSist‘timeag)firs)‘near?maps4)

USPAT; FPO:
83

(DERE!

 
(lttimeslirttimead)tits)near?map)same(ackrackacknowledg$5)

\USPAT: FPO,
gS &

 
‘DERWENT

 
  

 
 
 
 

  
::::t::t:{4::::::

{AAEAGAOGUEAGURLUULASUEURALGAEASCESEER AAAGARAGVOLAAGLUE_SGERUALULUAUERSLUREALSUCARGEE SCLC:: 5
1same|(ack‘adknowledc 5mack) ‘:t::4:::::‘::::t

:
;

:

:SavSSBe

AARh: MENHees EH

bott/ogi14

12:04

(2011/06/14y

10:93
 

noit/06/14

12:03

2011/06/14

10:45

01/08/14

10:48

voit14
10:44

bine

10:44

10:22

7 ine;_—
10:21

ena

10:16

a%g#zzi3



Page 124 of 436EASTSearch History Page 124 of 436

 

 
 

 

  
 
 
 

 

 
 

 
 
 

cyclic near2 check) CRC) same(ack acknowledg$5 nack) same (subcarrier$1 sub
‘$tcartier$1 channel$1 subchannel$1 subStchannel$1 tone$1) same (cod$3}

‘$tcarrier$1 channel$t subchannel$1 sub$1channel$1 tone$1) same (ofdm fda}

‘$tcarrier$1 channel$t subchannel$1 sub$tchannel$1 tone$1) same ofdm

(loydlc near2 check) CRC) same(ack acknowledg$5 nack) same (subcarrier$1 sub
‘St cartier channel$1 subchannel$1 sub$tchannel$1 tone$1} 
 

  isymbolst game (ack nack acknowledg$5) same (subcarrier$1 sub$tcarrier$1 carrier
‘tons) same(frame subframe sub$1frame$t) and ofdm

tons} same ofdm

tons} samereference same ofdmZ:i
‘$1 carrier tons) same reference same ofdm

((gatenea?check)cA,sae(ackacknowledg$5mack)same>(subcarrier$sb

\cydicnear?check)‘(RQsameackacknowledg5rnack)same(subcarter$ttb

/SSSANSSESSNSSENEENEENGEGEGFREGSSFEDSEEESEGSS8VSESSSEERGPEEGUSSEESBE

gymbol$!samelackmack‘acknowledg$5)same*(subcarier$1‘ub$'carter$ttcatier

ymbol$tsame(ackrack‘acknowledg$5)same(subcarrier$1“substicatrier$'{carrier

symbolsame(ackrnackacknowledg$5respon)same»(subcarrier+sub$teartier

“reae
\USPAT; EPO;

TE,

(DERE!
 

DERE) T

 
tnnnSe

 
DERWE T

 
ASSASAANGSSASAGSE AREAAVGEGESUSEGUURERASOBEGUIBER: SOUEEASEESUSEE 

B;
sear EPO;

DERWENT

 
‘US-PGPLB;
‘SPAT: EPO;
JPO:
DERWENT

 
‘USPAT: FPO.
JPO:
DERWENT

 
‘USPAT: FO;
SPO:
DERWENT

 t
AMUAULAMURAGULE SUUEALAURE, AR

ASA

10:16

 

09:42

09:40

09:40

2011/06/14

09:40

09:36

2011/06/13

11:17

ON

11:16

11:16

11:14

Ooxs

file:#/ClDocuments%20and%20Settings/myeung/My%20Documents/e-Red%20Folder!12209136/EASTSearchHistory.12209136_AccessibleVersion.htm (8 of 9)10/26/2011 3:01:42 PM

oewaa—_

“ naeee““

Dorti0sit4

 

arwe—

onwi—

3&53a225



Page 125 of 436EASTSearch History Page 125 of 436

‘SS 1524 symbol1 same(ack nack acknowledg$5 respan$5) same (subcarrier$1 sub§ cartier {US-PGPUB; ‘OR ON
i : {$4 carrier tons) same ofdm \USPAT: EPO; |

PO |
DERWENT

a=siee<ronan<Sa‘ainGReRSgonoeeiTaonoron
Fj s. DID. OR US-1811701-§.DID. OR EP-20070725-6.DID. \USPAT; USOCR|
S32US20060232138-§DID.ORUS-20080286402-$.DID.ORKF-20051206$.DID.ORKR-USPGPLB, eoON

speon
1:10

(10:94

: 014108) ?3:
ee§.DID. \USPAT; USOCR | 10:54gee Peceeeeee000020,

oeéa 
{etomene,

SPAT; EPO;
‘Po : |
aw |

19000136" ~USPGPLB: OR ‘ON
\USPAT; EPO;
Po; |
DERWENT =[oo

  
EAST Search History (Interference)

Operator3eeand(370/208252,294,296,315,319,328,329,390236,336,398344cds,455/460,500.USPAT;OR ON2011/1016
‘ccls,) PAD 15:01

4\(SCBIFDAFDMA(single24)i cattier“adh‘frequency24)divisionalaqimulttiple2di2ocess$3})~ USAT.RrON01/1028
‘and ((ack nack ack$inack$1 nack$1ack$1 acknowledg$5) and ((channel adj quality adj ‘UPAD 15:00
indicator) (precod$3 adj matrix adj index) CQI PMI reference control$4 "RS" pilot$3)) and |
(rame sub$frame subframeslot subslot sub$1 slot symbol$1))..clm.

10/ 26/2011 3:01:40 PM

C:\ Documents and Settings\ myeung\ My Documents\ EAST\ Workspaces\ 122091 36\ 12209136.wsp

file:#/ClDocuments%20and%20Settings/myeung/My%20Documents/e-Red%20Folder!12209136/EASTSearchHistory.12209136_AccessibleVersion.htm (9 of 9)10/26/2011 3:01:42 PM



Page 126 of 436Page 126 of 436

Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification|5.599136 LEE ETAL.

MANG YEUNG 2463

“wo INTERNATIONAL CLASSIFICATION

ua FN

CROSS REFERENCE(S) es
CLASS
7

|]Claimsrenumberedinthesameorderaspresentedbyapplicant§=§CPART|]Claimsrenumberedinthesameorderaspresentedbyapplicant§=§CPARTrenumberedin the same order as presented by applicant
Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

/MANG YEUNG/

Examiner. Art Unit 2463 10/26/2011 Total Claims Allowed:

 

 

 

 

 

 

 

 Olo;n]aipa;yFr]w]nr
 

 

 

 

 

 

 

    4    
14

(Assistant Examiner) (Date)
/DERRICK FERRIS/

Supervisory Patent Examiner.Art Unit 2463 11/05/2011 O.G. Print Claim(s) O.G. Print Figure

(Primary Examiner) (Date) 1 Fig. 6

 
U.S. Patent and TrademarkOffice Part of Paper No. 20111026



Page 127 of 436Page 127 of 436

 

Application/Control No. Applicant(s)/Patent Under
Reexamination

Search Notes 12209136 LEE ET AL.

Examiner Art Unit

MANG YEUNG 2463                     
SEARCHED

|Class|SubclassiTCate|Examiner

208,252,294,295,315,319,328,329,330,335,336,338,344.

SEARCH NOTES

Search Notes|—Date_—||_—Examiner_|

370/208 ,252,294,295,315,319,328 329,330,335,336,338,344. and 10/26/2011 /M.Y./
455/450,509. with limited text searching (See EAST search histor

INTERFERENCE SEARCH

|Class|——CSbclassss——Cid|CSCiate|Examiner|
344,319 10/26/2011 /M.Y./

 
/MANG YEUNG/
Examiner.Art Unit 2463 

U.S. Patent and Trademark Office Part of Paper No. : 20111026



Page 128 of 436Page 128 of 436

Application/Control No. Applicant(s)/Patent Under
Reexamination

Index of Claims 12209136 LEE ETAL.

Examiner

MANG YEUNG

Rejected | Cancelled
= Allowed | Restricted 

Ph] ‘|+}
<

pout
o

@W]Ph |

NPOO]oysR a;/oaf/a/ia]i O};ayr
fs+}oo

o ;
ho oO

ho ae

Nh ho

NM]Mm]My oy}R]oO
No o) ;

a= —oO WO)@wlolry wP}AloOlo
a ho ow o ;

a] BRLwo WwW}o ays

@

Pp=
~

oo

 o ho oo

U.S. Patent and TrademarkOffice Part of Paper No. : 20111026



Page 129 of 436Page 129 of 436

Application/Control No. Applicant(s)/Patent Under
Reexamination

Index of Claims 12209136 LEE ETAL.

Examiner

MANG YEUNG

Rejected

= Allowed  
U.S. Patent and TrademarkOffice Part of Paper No. : 20111026



Page 130 of 436Page 130 of 436

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
Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

This paperis 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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Page 131 of 436Page 131 of 436

Amendment to the Claims:

Please amendthe claimsas 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)sequentialh-mapping the multiplexed signals to a_2-dimensional resource matrix

 comprising

time-frequencyresourcemap-comprisesa plurality of. columns symbels-and a plurality of_rows,

wherein the columns and the rowsof the 2-dimensional resource matrix correspondto single

carrier frequency divisional multiple access (SC-FDMA) symbols and subcarriers for each SC- 

EDMAsymbol, respectively, wherein a number of columnsof the 2-dimenstional resource

matrix corresponds to a number of SC-FDMA symbols within one subframe except specific SC-

FDMAsymbols used for a reference signal, and wherein the multiplexed signals are mapped

from the first column ofthe first row to the last column ofthe 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 matrixsubearriers-foreachsymbolandareferencesignat

 

(c)mapping ACK/NACKcontrol 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/NACKcontrol signals overwrite some of
2 Attorney Docket No.: 2101-3573
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the multiplexed signals mapped to the 2-dimensional resource matrix at step (b) from the last

row of the specific columns; and

(d) transmitting the signals mapped to the 2-dimensional resource matrix at steps (b) and

(c) by column by column to a basestation. subearrters-correspendins+te-symbels-nearthesymbol

hich # c venali r

10. (Previously presented) The method of claim 9, wherein the first control signals

comprise at least oneof:

precoding matrix index (PMI)signals; or

channel quality indicator (CQID)signals.

11. (Cancelled)

12.|(Currently amended) The methodofclaim 9, wherein one subframe comprises

two slots, wherein the specific SC-FDMA symbols correspond to reference-signatlis-mappedte

atteast-one-subearriercorrespondingte-afourth SC-FDMA-symbet symbols out of seven SC-

FDMAsymbols in_each[[a]] slot.
 

13. (Cancelled)

14. (Currently amended) The methodof claim 9, wherein the ACK/NACKcontrol

signals are transmitted via mapped+e-subcarriers corresponding to [[a]] third SC-FDMA symbols

symbet and [[a]] fifth SC-FDMA symbols symbet out of seven SC-FDMA symbols in_each [[a]]

slot.

3 Attorney Docket No.: 2101-3573
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15. (Previously presented) The method of claim 9, wherein the ACK/NACKcontrol

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

16.|(Currently amended) The method ofclaim 9, wherein the step (d) comprises

further-comprisiie:

 respectively performing

stenalsormappedACKNACKcontrolsignals,a discrete Fourier transform (DFT) for the

signals mapped to each columnofthe 2-dimensional resource matrix signals-on-signals-mapped

 

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

signals corresponding to the signals mapped to each column ofthe 2-dimensional resource

 matrix signals; mepp

FeseuFeeapt

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-ern

 
17. (Currently Amended) The method of claim 9, wherein the signals mapped to the

2-dimensional resource matrix are transmitted-further-comprisinetransmitinethe-sionats

pappedtethetimerequencyreseurcemapthrough a physical uplink shared channel (PUSCH).

4 Attorney Docket No.: 2101-3573
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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 processorserially 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 sequentialh-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-FDMAsymbol, respectively, wherein a

numberof columnsof 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 ofthe first row to the last

columnofthe 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 matrixt#ne-

 
efsymbels; and

the processor mapping ACK/NACKcontrol signals to_specific columns of the 2-

dimensional resource matrix, wherein the specific columns correspond to SC-FDMAsymbols

5 Attorney Docket No.: 2101-3573
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right adjacent to the specific SC-FDMA symbols, wherein the ACK/NACKcontrol signals

overwrite some of the multiplexed signals mapped to the 2-dimensional resource matrix from the

 last row of the specific columns st

c cenali r

28. (Previously presented) The mobile station of claim 27, wherein the first control

signals comprise at least oneof:

precoding matrix index (PMI)signals; or

channel quality indicator (CQID)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-sienatis

mappedte-atleastonesubcarriercorrespondingte-afourth SC-FDMA symbolssymbet out of

seven SC-FDMAsymbols 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+e-subcarriers correspondingto [[a]] third SC-FDMA

symbols symbetand[[a]] fifth SC-FDMA sybmols syrabebout of seven SC-FDMAsymbols in

each [[a]] slot.

6 Attorney Docket No.: 2101-3573
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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-cemprsii¢:

the-precesserrespectively performingfereachofthepliralhtyefsymbels_havine-mapped

multiplexedsignalsormappedACK/NACKcontrolsignals, a discrete Fourier transform (DFT)

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

 

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

DFT-transformed signals corresponding to the signals mapped to each columnofthe 2-

 dimentional resource matrix signals-m

the time-frequencyresourcemap;

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

corresponding to the signals mapped to each columnof the 2-dimensional resource matrix

 

map; and

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

to the 2-dimensional resource matrix are transmitted-furthercomprisingthe-precesser

7 Attorney Docket No.: 2101-3573
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 aap-through a physical uplink

shared channel (PUSCH).

36-44. (Cancelled)

8 Attorney Docket No.: 2101-3573
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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 independentclaims.

No new matter has been addedas the foregoing amendments have support in the specification as

originally filed. For example, support for various amendments may be foundatleast in, for

example, Figs. 3-9 and accompanyingportionsof 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 Ohet al. (U.S. Publication No.

2006/0098568). Applicant respectfully traverses these rejections, and requests reconsideration

and allowanceof 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 ofthis 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 A1).

Claim 9, as amended,recites “serially multiplexing first control signals and data signals in a

mobile station, wherein the first control signals are placed at a front part of the multiplexed

9 Attorney Docket No.: 2101-3573
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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 ofthefirst row to the

last column ofthe 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

sequenceof 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 mentionsthat the resource

for transmitting multiplexed signals is 2-dimentional, Papasakellariou does not teach the

mapping schemein view of this 2-dimensional resource matrix.

Further, claim 9, as amended,recites “wherein the ACK/NACKcontrol signals overwrite

someofthe multiplexed signals mapped to the 2-dimensional resource matrix at step (b) from

the last row of the specific columns”. By making the ACK/NACKcontrol signals overwrite

someofthe multiplexed signals from the last row of the specific column while the multiplexed

signals has the sequenceofthe first control signals and data signals, and mappedto the 2-

dimensional resource matrix as stated above, claim 9 can reduce the probability that the first

control signals are overwritten by the ACK/NACKsignals.

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 Al). Claims 19 and 37 were rejected under 35 U.S.C. 103(a) as being

10 Attorney Docket No.: 2101-3573
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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 claimsofthe

present application are in condition for allowance. Reexamination and reconsideration of the

application is requested.

No amendment madewasrelated to the statutory requirements of patentability unless

expressly stated herein; and no amendment made wasfor the purpose of narrowing the scope of

any claim, unless Applicant has argued herein that such amendment was madeto distinguish

over a particular reference or combination of references.

If for any reason the Examinerfinds the application other than in condition for allowance,

the Examineris 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: September6, 2011 By:__Jeffrey Lotspeich/
Jeffrey J. Lotspeich
Registration No. 45,737
Attorney for Applicant

Customer No. 035884
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CustomerNo. 035884 Attorney Docket No.: 2101-3573

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

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 

Mail Stop Amendment
Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Transmitted herewith is an AMENDMENTin the above-identified application.

CT A petition for extension of time for __ month(s) is enclosed.
X No additional fee is required.

The fee has been calculated as shown below:  

    
    
 

(Col. 1) (Col. 2) (Col. 3)
CLAIMS REMAINING HIGHEST NUMBER PRESENT LG/SM ADD’L
AFTER AMENDMENT PREVIOUSLY PAID FOR EXTRA* $ ENTITY FEE FEE DUE

TOTAL CLAIMS FEE - LG=$52 52 014 36 0 iG-$92|$52|$
INDEPENDENT 2 . LG=$220|$900|¢ 0CLAIMS FEE SM=$110

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIMS LARGE ENTITY FEE= $390) ¢SMALL ENTITY FEE = $195

TOTAL| $ 0

* If the entry in Col. 1 is less than the entry in Col. 2, write “0” in Col. 3.
” If the “Highest NumberPreviously Paid For’ IN THIS SPACEis less than 20, write “20” in this space.
wee If the “Highest NumberPreviously Paid For’ IN THIS SPACEisless than 3, write “3” in this space. The “Highest NumberPreviously Paid For’ (Total or

Independent) is the highest numberfound from the equivalent box on Col. 1 of a prior amendmentor the numberof claimsoriginally filed.

Xx] The Commissioneris hereby authorized to charge paymentof the following fees associated with this
communication or credit any overpayment to Deposit Account No. 502290:
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DETAILED ACTION

1. This Office Action is in response to the application 12/209136filed 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 madeof 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 recordin 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 oneof 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 madein 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 claim9, Papasakellariou discloses “A methodfor transmitting uplink

signals 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), CQIl and DATA.(fig. 2),

MULTIPLEX DATA BITS AND CQI BITS 220 ] “sequentially mapping the multiplexed

signals to a time-frequency resource mapaccording 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 oneof the plurality

of symbols;”[(fig. 1 and par. 0007 — 0008), An exemplary embodiment assumesthat

each reference signal includes 12 sub-carriers] “and mapping ACK/NACKcontrol

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/NAKbits

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 thefirst control signals compriseat least oneof:

precoding matrix index (PMI) signals; or channel quality indicator (CQI) signals”

[(fig. 10), CQI and DATA].

As per claim 11, Papasakellariou discloses “The method of claim 9,” as [see

rejection of claim 9] “wherein the ACK/NACK control signals are mappedto the

subcarriers by overwriting the first control signals or data signals mappedto the

subcarriers corresponding to symbols near the symbol on whichthe reference

signal is mapped”[(fig. 10 and par. 0049), the location of the ACK/NAKbits 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 mappedto at least one

subcarrier corresponding to a fourth symbol out of seven symbolsin 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/NACKcontrol signals are mapped to subcarriers

corresponding to symbols on either side of the symbol on whichthe reference

signal is mapped”[(fig. 10), RS 1030 and ACK/NAKbits 1010].

As per claim 14, Papasakellariou discloses “The method of claim 9,” as [see

rejection of claim 9] “wherein the ACK/NACKcontrol signals are mappedto

subcarriers correspondingto a third symbol and a fifth symbol out of seven

symbols in a slot” [(fig. 10), RS 1030 and ACK/NAKbits 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 inversefast

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

symbolon 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

SIGNAL290].

As per claim 17, Papasakellariou discloses “The method of claim 9,” as [see

rejection of claim 9] “further comprising transmitting the signals mappedto the

time-frequency resource map through a physical uplink shared channel (PUSCH)”

[(fig. 2 and par. 0009), TRANSMITTED SIGNAL 290].

Asperclaim 27,[see rejection of claim 9].

Asperclaim 28, [see rejection of claim 10].

Asperclaim 29, [see rejection of claim 11].

Asperclaim 30, [see rejection of claim 12].

Asperclaim 31, [see rejection of claim 13].

Asperclaim 32, [see rejection of claim 14].

Asperclaim 34, [see rejection of claim 16].

Asperclaim 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 forall

obviousnessrejections setforth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as setforth in
section 102 ofthis title, if the differences between the subject matter sought to be patented andthe prior art
are such that the subject matter as a whole would have been obviousat the time the invention was madeto
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/NACKcontrol

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

However, Seo discloses “wherein the ACK/NACKcontrol 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 Seoetal.

(US Patent Publication # 2003/0185159 A1) are analogous art because they are the

samefield 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 beto increasethelikelihood for a mobile

station to correctly perform channel estimation. (Seo, par. 0033)

As per claim 18, Papasakellariou discloses “A methodfor transmitting uplink

signals comprising first control signals, ACK/NACKcontrol signals and data

signals in a wireless communication system, the method comprising:” as[(fig. 10)]

“serially multiplexing the channel codedfirst control signals and the channel

codeddata 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 mapaccording to a time-first mapping method,”[(fig. 10)] “wherein the

time-frequency resource map comprisesa plurality of symbols andaplurality of

subcarriers for each symbol,”[(fig. 1 and par. 0007 — 0008), each resource block

contains 12 sub-carriers] “and a reference signal is mappedto at least one

subcarrier corresponding to oneof the plurality of symbols;”[(fig. 1 and par. 0007

— 0008), An exemplary embodiment assumesthat each reference signal includes 12

sub-carriers] “and mapping the channel coded ACK/NACKcontrol signals to

subcarriers corresponding to symbols near the symbol on whichthe reference

signal is mapped”[(fig. 10 and par. 0049), the location of the ACK/NAKbits 1010

remains in symbols next to the RS 1030].

Papasakellariou does not explicitly disclose “channel coding in a mobile station

eachofthefirst control signals, the ACK/NACKcontrol signals, and the data signals,
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wherein the first control signals, the ACK/NACKcontrol signals and the data signals are

independently channel coded from each other”.

However, Seo discloses “channel coding in a mobile station eachof thefirst

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

first control signals, the ACK/NACKcontrol 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 Seoetal.

(US Patent Publication # 2003/0185159 A1) are analogous art because they are the

samefield of endeavor of network communication.

It would have been obvious to oneof 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 beto increasethelikelihood for a mobile

station to correctly perform channelestimation. (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 compriseat least

one of: precoding matrix index (PMI) signals; or channel quality indicator (CQI)

signals’[(fig. 10), CQI and DATA].
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As per claim 21, Papasakellariou in view of Seo discloses “The method of

claim 18,” as [see rejection of claim 18].

Papasakellariou discloses “wherein the channel coded ACK/NACKcontrol

signals are mappedto the subcarriers by overwriting the channel codedfirst

control signals or channel coded data signals mapped to the subcarriers

corresponding to symbols near the symbol on whichthe reference signal is

mapped”[(fig. 10 and par. 0049), the location of the ACK/NAKbits 1010 remainsin

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 mappedtoat least

one subcarrier corresponding to a fourth symbol out of seven symbolsin 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/NACKcontrol

signals are mapped to subcarriers corresponding to symbols oneither side of the

symbolon whichthe reference signal is mapped”as[(fig. 10), RS 1030 and

ACK/NAKbits 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/NACKcontrol signals are

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

seven symbolsin a slot” as [(fig. 10), RS 1030 and ACK/NAKbits 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

eachofthe plurality of symbols having mapped multiplexed signals or mapped

ACK/NACKcontrol signals, a discrete Fourier transform (DFT) on signals mapped

on subcarriers corresponding to the same symbolon 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 onthe 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

frequencydivision multiple access (SC-FDMA) symbol”[(fig. 2 and par. 0009),
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TRANSMITTED SIGNAL 290].

As per claim 26, Papasakellariou in view of Seo discloses “The method of

claim 18,” as [see rejection of claim 18].

Papasakellariou discloses “further comprising transmitting the signals

mappedto the time-frequency resource map through a physical uplink shared

channel (PUSCH)’as[(fig. 2 and par. 0009), TRANSMITTED SIGNAL290].

Asperclaim 33, [see rejection of claim 15].

Asperclaim 36, [see rejection of claim 18].

Asperclaim 38,[see rejection of claim 20].

Asperclaim 39,[see rejection of claim 21].

Asperclaim 40, [see rejection of claim 22].

As per claim 41, [see rejection of claim 23].

Asperclaim 42, [see rejection of claim 24].

Asperclaim 43,[see rejection of claim 25].

Asperclaim 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) andfurther 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 CRCinto at least one code block unit; attaching a code block

CRCtotheat 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 Ohetal.

(US Patent Publication # 2006/0098568 A1) are analogous art becausethey are the

samefield 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 phaseof the received signals in a high speed wireless data

communication environments. (Oh, par. 0001 to par. 0010)

Asperclaim 37, [see rejection of claim 19].
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Conclusion

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to MANG YEUNG whosetelephone numberis (571)270-

7319. The examiner can normally be reached on Monto 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 wherethis 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 accessto 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 automatedinformation

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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Description

BACKGROUND OFTHE INVENTION

1. Field of the Invention

[0001] The present invention relates to a mobile communication system, and in particular, to a method ofefficiently
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 (CodeDivision Multiple Access) com-
munication system.

2. Description of the Related Art

[0002] OFDMis 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 channelquality information. Becauseofits resistance to ISI (Inter-Symbol Interference) andits ability to
implementdifficult high-speed systems, OFDM hasattracted more and moreinterest.
[0003] The OFDM system adopis dynamic channel allocation and adaptive modulation to allow multiple access from
multiple users. The dynamic channelallocation 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 schemethat satisfies a predetermined error rate for each subcarrieris deter-
mined,

[0004] Since the channel characteristics of UEs (User Equipments) using the same subcarriers are independentin
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 performanceof the OFDM system.
[0005] FIG 1is adiagramillustrating 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 channelallocation, 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 behavein the same manner
so that the Node B 110 acquires the channel quality values of all subcarriers from every UE.
[0008] Oncethe Node B hasall the channel quality values from the UEs, the Node B 110 schedules data transmission

for the UEs based on the channelquality 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 channelallocation 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 channelquality information on a subcarrier
group basis. Configuring the numberof the subcarrier groups is a huge challenge depending on channel condition and

system parameters; overheadis inevitable to a certain extent. Accordingly, a need exists for a techniqueof allocating
subcarrier groups and efficiently transmitting channel quality information in a mannerthat minimizes uplink overhead
in transmission of the channel quality information in a mobile communication system supporting dynamic channel
allocation and adaptive modulation.

 

SUMMARYOF 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 schemeto 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 overhead in transmitting

channelquality information in an OFDM communication system using a time-division channel transmission scheme to
perform dynamic channelallocation 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 apparatusforefficiently transmitting channel
quality information in an OFDM communication system using dynamic channelallocation and adaptive modulation,
and determining parameters required for time-division channel quality information transmission in an asynchronous

CDMA communication system.
[0014] According to one aspectof 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 numberof 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 subcarrier 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 aspectof 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 channelquality
values of the subcarrier groups, and transmits the channelquality values according to No and kso that the CQ! quality

values are not overlapped with CQI quality values from other UEs. A Node B receives the channel quality values at
channelquality transmission times, and dynamically allocates the subcarriers to the UEs and determining modulation
schemesfor 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:

G. 1 is a diagram illustrating a signaling procedure for dynamic channel allocation and adaptive modulation
etween a Node B anda UE inatypical mobile communication system;

G. 2 illustrates the structure of an HS-DPCCH (High Speed-Dedicated Physical Control Channel) framefor de-
ivering a CQI (Channel Quality Indicator) in an asynchronous COMA communication system;

G. 3is a diagram illustrating the timing of transmitting channel quality information in a UE;
G 4 is a block diagram of a transmitter in an OFDM system according to a preferred embodimentof the present

nvention;

FIG § 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 CQ! transmission according to a preferred embodiment
of the presentinvention;
FIG. 7 is a block diagram of a Node B devicefor time-division CQI reception according to a preferred embodiment
of the present invention;

FIG 8 is a detailed block diagram of a CQ! generator according to a preferred embodimentof the presentinvention;
FIG. 9 is a diagram describing a geometric average modeling technique in which the group powerof a j-th group
ncluding N parallel subcarriers is obtained through geometric-average-modeling of the channel powerofthe j-th

group,

FIG. 10 is a diagramillustrating 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 CQ! transmission operation in the UE according to a preferred embodiment of
the present invention;
FIG 13 is a flowchart illustrating a CQ! reception operation in the Node B according to a preferred embodimentof

the present invention; and
FIG. 14 is a flowchart illustrating an operation for determining parameters required for dynamic channelallocation
based on the CQI transmission scheme according to a preferred embodimentof 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 obscurethe 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 correspondsto onecell.

[0019] The presentinvention achievesefficient transmission of a CQI for the purpose of dynamic channelallocation
and adaptive modulation in an OFDM system. Specifically, the present inventionis intended to efficiently transmit CQlIs
in an OFDM communication supporting dynamic channelallocation 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 madeof the definition of channel quality information, its transmission
timing, and its related parametersin the typical asynchronous CDMA communication system.
[0021] The asynchronous CDMA communication system spreads data for every userover the entire frequency band.

Therefore, only the CQI of the channel covering the full frequency range exists. To transmit the CQI and data, a UE
preliminarily acquires control information from Node B by signaling, such as the allowed maximum numberof retrans-
mission responses, the feedbackperiod of the CQI, the allowed maximum numberof CQI repeated transmissions, and
a power offset. When the UE makesa 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-DPCCHframefor delivering a CQI in an asynchronous CDMA com-
munication system according to an embodimentof the presentinvention.
[0023] Referring to FIG. 2, the HS-DPCCH has 10-msradio frames 204, each radio frame including five 2-ms sub-
frames 202, subframe #0 to subframe #4. Each subframe 202is 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 CQI.
[0024] FIG.3isadiagramillustrating the timing of transmitting the CQI in the UE. In the illustrated case, the timings
of an uplink DPCH (Dedicated Physical Channel) 206, an HS-DPCCH 210, and an HS-PDSCH 208 are shown.

[0025] Referring to FIG. 3, the HS-DPCCHframe 210, which carries the CQI, starts anm 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= (Tryegpy /256)+101 (1)

where T+, gig is the transmission timing offset between the uplink DPCH 206 and the HS-PDSCH 208, expressedin
units of chip. The transmissiontiming offset tyEp between the HS-PDSCH208 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-DPCCH210 is a time slot (slot #11 in FIG. 3) which is / time slots away
from the start of the uplink DPGH frame 206 (slot #0 in FIG 3). The value /satisfies Equation (2):

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

where CFN (Connection Frame Number)is the CFNof the uplink DPCH 206 and nis a timing offset equal to m defined

as Equation (1). The CQI is transmitted repeatedly as manytimes as (N_cqi_transmit-1), starting from the start of the
HS-DPCCHframe 210. N_cqi_transmit-1 is a parameter received from a higherlayer.
[0027] If the UE transmits a particular CQI, it indicates that data transmission by a transport block (TB) size and
modulation scheme corresponding to the CQI or less does not exceed a predetermined threshold for the PER (Packet

Error Rate) of single channel transmission. The CQI in the HS-DPCCHframeis 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 perform-
ance in an AWGN (Additive White Gaussian Noise) environment.
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[0029] The channel power of the HS-PDSCHis calculated by adding a predetermined poweroffset to a CPICH

(Common Pilot Channel) transmitted by Node B. Thatis, as shown in Equation (3):

Pus-poscu = Pepicn + 1 + AlaB] (3)

where I is a parameter determining the poweroffset between the CPICH and the HS-DPSCH,, received by signaling
froma higher layer, and A is a parameter representing an available channel power decrement. Ifa TB size corresponding
to the calculated HS-PDSCH poweris larger than a maximum TBsize that the UE can support, the UE can transmit
data in the maximum TBsize and its corresponding modulation scheme with a channel powerdecreaseof 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 hasat least one subcarrier and N is equalto or larger than K.
[0031] Referring to FIG 4, K feedback CQls from K UEsare stored as the channel quality information of channels
between the K UEs and the Node B in user channel information memory 314 and then provided to a subcarrier allocator

316 andabit allocator 318. The subcarrierallocator 316 allocates the whole subcarrier groups to the K UEs according
to the CQls. The subcarrier group allocation will be describedlater.
[0032] Thebit 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

schemefor each UE and thebit positions for modulation symbol mappings. The subcarrier group allocation information
from the subcarrier allocator 316 andbit allocation information from thebit 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 thebit allocation information. The adaptive modulator 304 adaptively modulates user data for the K UEs
based on thebit allocation information.

[0034] A frequency selector 306 mapsthe 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 symboland the current OFDM
symbol. The guardinterval can be implementedasa prefix by inserting a copy of the last predeterminedbits of a time-
domain OFDM symbol into an effective OFDM symbolor as a postfix by inserting a copy of the first predeterminedbits
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 overthe 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 whichis a block diagram of a receiver in an OFDM communication system according to a preferred embodiment
of the presentinvention.
[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 analogto 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 frequencydistributor 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 andbit 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 methodofthebit 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 overtime, reducing uplink
overhead.

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

[0045] Tis the poweroffset between the CPICH and the HS-PDSCH, A is a reference poweradjustment value, Ng

is the number of subcarrier groups, each having at least one subcarrier, Npacing is the spacing between subframes
that deliver the CQlIs of the subcarrier groups, and k is a CQI feedbackcycle.
[0046] FIG.6 is a block diagram of a UE devicefor time-division CQI transmission according to a preferred embod-
imentof the present invention. The UE device is configured to receive a CPICHsignal, generate CQIs using the CPICH

signal, and transmit the CQls on the HS-DPCCH.
[0047] Referring to FIG 6, a CQI generator 502 generates CQIs using an OFDM-CPICHsignal received from Node
B. To that end, the CQI generator 502 utilizes the parameters of , A, and a PER threshold and a CQI table obtained
by simulation. The CQI generator 502 calculates the CQIs of the total subcarrier groups at one time and sequentially

stores them in a buffer 504. The numberof the calculated CQ|s is equal to that of the subcarrier groups, Ng.
[0048] A CQlI transmission time decider 506 turns on a switch 508 whenit is time to transmit the CQIs according to

transmission parameters that determine the CQI transmission time, Ng, N and k, that is, a transmission schedule
to transmit the buffered CQls.

[0049] The CQI transmission time decider 506 determinesthe transmission time points so that the buffered CQIs of
the total subcarrier groups are transmitted within one feedbackcycle, k(ms). One CQI 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 subcarrier group-specific CQls, N the numberof the subcarrier groups Ne, and the feed-
backcycle 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 informationis transmitted for every period of kK. Nenacing
is the time interval between transmission time points at which the CQIs of subcarrier groups are transmitted within k.
How the CQIs are transmitted will be described in detail with reference to FIG. 10.

[0051] In FIG6, 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-DPCCHdelivers

an ACK/NACKas a 10-bit HARQ response and a 20-bit CQI together. Therefore, an HARQ ACK/NACKoccurs 10
times in the channel encoder 514. The 10-times repetition encoding compensatesfor the length difference between
the HARQ ACK/NACKand the CQI because the 10-bit HARQ ACK/NACKoccupies one time slot and the 20-bit CQI
takes two.

[0052] A multiplexer (MUX) 512 time-division-multiplexes the outputs of the channel encoders 510 and 514 and
transmits the multiplexed signal on the HS-DPCCH.
[0053] FIG. 7 is a block diagram of a Node B device for CQI reception according to a preferred embodimentof the

present invention. The Node B device is configured to receive CQIs from a k-th UE among K UEs.
[0054] Referring to FIG. 7, a demultiplexer (DEMUX) 602 demultiplexes an HS-DPCCH signal from the UE into a
CQI signal and an HARQ ACK/NACKsignal. A CQI reception time decider 604 determines the reception time of the

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

[0055] Achannel decoder 610 repetition-decodes the HARQ ACK/NACKsignal in correspondencewith the channel

encoder 514 and extracts an ACK/NACKfor HARQ. The ACK/NACKis used to determine whetherto retransmit packet
data transmitted on the HS-PDSCHto the UE.

[0056] Now,the structure of the CQ! 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-CPICHsubcarrier and calculates the power of each subcarrier group based on the measured channel power
values. To modela plurality of subcarrier powervalues into one group powervalue, the geometric averageof the total
subcarrier powervalues is calculated.

[0058] FIG9illustrates a geometric average modeling technique for calculating the group power of a jth group

spacing’

spacing’
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including N parallel subcarriers by geometric-average-modeling the channel powero the j-th group.

[0059] Asillustrated in FIG. 9, the /-th subcarrier group includes N subcarriers and the powervalues of the N sub-

carriers are respectively denoted by Py, Po, ..., Py. With respect to the N powervalues, one group representative power
value is obtained by Equation (4):

Hrs-poscny = Poricnj + F + ALA]

Popicu,j = [14(1+P))-1] (4)

where 1 is the index of a subcarrierin the th group and the group representative value, Pepicy; is produced by equiv-
alent-channel-modeling one subcarrier group with one equivalent subcarrier. And II is an operator of multiplying first

through L-th elements.

[0060] An HS-PDSCHgroup powercalculator 704 calculates HS-PDSCH powervalues Pus.ppgcH, (1. --., No)
using the CPICH group representative values Popicy,1 and A by Equation (5):

Pus.poscHj = Poricnjtl+4 (5)

where I is the poweroffset between the OFDM CPICH and the OFDM HS-PDSGH, knownby higher layer signaling,
and A is a reference power adjustment value.

[0061] Referring back to FIG 8, CQ! decider 706 determines the CQIs of the subcarrier groups, CQ|, based on
Pus-ppscH; "he CQls can translate into SNRs, TBsizes, and data rates. That is, the CQI decider 706 selects the
highest available CQI according to an input PusppscHj 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 CQ| transmission according to a preferred embod-
iment of the present invention.
[0063] Referring to FIG 10, the CQI feedback cycle 806 of the total subcarrier groups is kms . Since one subframe
is 2ms in duration, #2 subframes exist within one feedback cycle. For example, the k/2 subframes be numbered 0,

1, ..., #2-1 and a set of the numbers of sub frames delivering Ng CQls 802 be denoted by Syspacing. The number of
elementsin Syspacing iS equal to Ng because the CQ!sof the total subcarrier groups are to be transmitted. The timing
of the first subframeis illustrated in FIG 2.

[0064] CQls are transmitted at the sameintervals Nspacing: 2Nd thus, Syspacing is given by Equation (6):

S$ ={0,1XN (Ng) XNspacing’*** spacing} (6)

[0065] Minimum spacing is 1 (Nepacingmin=1[Subframe]) in transmitting No CQIs within kms. In this case,all channel
information is successively transmitted in the first Ng subframes. As indicated by reference numeral 804, a maximum

spacing is mod (k/2Ng)(NspacingMAX= K/2Ng [Subframe]). With maximum spacing, the channel information is distrib-
uted as muchaspossible, thereby minimizing uplink overhead.

[0066] FIGs. 11A and 11B illustrate exemplary CQI| transmissions according to a preferred embodimentof the present

invention. Reference numeral 902 denotes the CQIs of No subcarrier groups CQ), ..., CQlng, reference numeral 904

denotesavailable Neoacing Values, and reference numeral 906 denotes the feedbackcycle of the total CQI values.
[0067] In FIG 11A, for k=40ms and Ng=6, available Nepacing 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, but the last transmission timeis different, so CQ! transmission is completedatdifferent times.
[0068] FIG. 12 is a flowchart illustrating a CQI 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 set to 0 in

step 1000. The CPICH group power measurer 702 measures the power values of the OFDM CPICH on a subcarrier
basis in step 1002 and calculates the equivalent powervalue of every subcarrier group in step 1004. In step 1006, the
HS-PDSCHgroup powercalculator 704 calculates the powervalues of the HS-PDSCH based on the equivalent group
powervalues.

[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 amountof data, satisfying a given PER, referring to the CQ! table 708 in step 1008. In step
1012, the optimum CQls are stored in the buffer 504.
[0070] Instep 1014, the CQ| transmission time decider 506 determines whetherto transmit a CQI according to given
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parameters, Ng, Nepacing aNd Kat the currenttime.Ifit is time to transmit, the procedure goesto step 1016 and transmits
the CQI. Otherwise, the process returns to step 1002.

[0071] When the CQI of a subcarrier group, CQI, is transmitted in step 1016, it is determined whether the subcarrier
groupis the last one by comparing n with Ng in step 1018. If the CQI of the last subcarrier group has been transmitted,
the procedureis terminated. If a CQI to be transmittedstill 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 CQ! 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-DPCCHsignal from the UE in step 1102. In step 1104, the
DEMUX 602 demultiplexes the HS-DPCCHsignal into a CQI signal and an HARQ ACK/NACKsignal. The CQI reception

time decider 604 determines whetherit is time to receive a CQI according to given parameters, Ng, Ngpacing ANG 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 CQI. The
channel decoder608 extracts the CQI by the appropriate decoding processin 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 channelallocation
based on the CQI transmission scheme where OFDMis 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 Nenacing- These parameters depend on channel condition, specifically a coherence bandwidth
f, and a coherencetime f,. 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 CQI representative of the subcarriers of one subcarrier groupis calculated by Eq. (4) and thus the subcarriers

have similar channel gains. A coherence bandwidth typically refers to a bandwidth over which channel frequency

responseis consideredflat. For a whole frequency band B,, therefore, the frequency band that one subcarrier group
occupies, ByNg should be less than f,. Therefore, Ng is a positive integer satisfying Equation (7):

B,
Nee (7)c

[0077] Instep 1204, kis selected. Since an HS-DPCCHtransmission unit, subframeis 2msin duration, kis a multiple
of 2, and a minimum valueof 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 symbolperiod, k should be less than
t,. The coherencetimeis the inverse of a Doppler frequency range in which the channel remains constant over time
andis affected by the speed of a UE. Considering these conditions, k is an integer being a multiple of 2 and satisfying
Equation (8):

2X NgSkst, (8)

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

[0079] Nepacing is Set to a random numberin step 1208 andit is determined whether the set Nenacing iS a positive
integersatisfying

k/2NgaS04
thereby deciding an appropriate N.nacing Value in step 1210.
[0080] In step 1212, the determined parameters, k, Ne, and N
source Control) signaling.
[0081] [In accordance with the presentinvention as described above, each of UEs determines the CQIs 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

are transmitted to the UE by RRC (Radio Re-spacing
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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 referenceto certain preferred embodiments thereof,
it will be understood by thoseskilled in the art that various changes in form and details may be made therein without

departing from the spirit and scopeof the invention as defined by the appended claims.

Claims

1. Amethod of reporting channel quality information from a plurality of user equipments (UEs) in an orthogonalfre-
quencydivision multiplexing (OFDM) communication system in which a plurality of subcarriers are allocated to the
plurality of UEs comprising:

determining the numberof subcarrier groups (Ng) and a feedbackcycle (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 methodof claim 1, wherein the transmission step comprises:

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

transmitting the channel quality values according to Nepacing:

spacing) betweenthe channelquality values of the subcarrier groups

3. The methodof claim 2, wherein Nepacing 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 2N, and coherencetime(t,) and a multiple of the minimum
data unit.

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

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

measuring powervalues of an OFDM-CPICH (Common Pilot Channel) signal received on the plurality of sub-
carriers from a Node B:

calculating the CPICH group powervalue of the subcarrier groups by geometric-average-modeling the CPICH
powervalues on a subcarrier group basis;

calculating HS-PDSCH (High Speed Physical Downlink Shared Channel) group power values by summing
the GPICH group powervalues, a poweroffset between an HS-PDSCHand the CPICH, and a reference power
adjustment value; and
determining the channel quality values for the HS-PDSCH group powervalues, the channel quality values

allowing transmission of a maximum amountof data while satisfying a given packeterrorrate.

7. The method of claim 6, wherein the channel quality values are signal to 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 schemesfor the UEs according
to the channelquality values.

9. An orthogonal frequency division multiplexing (OFDM) communication system in which a plurality of subcarriers

are allocated to a plurality of user equipments (UEs), comprising:
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a Node B for determining the numberof subcarrier groups (Ng) and a feedbackcycle (k) so thal each subearrier
group is within a coherence bandwidth, dividing total subcarriers into a plurality of subcarrier groups each

having at least one subcarrier according to Ng and k, receiving the channel quality values of the subcarrier
groups at channel quality transmission times, and dynamically allocating the subcarriers to the UEs and de-

termining modulation schemesfor 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

channelquality values according to Ng and ksothat the CQ! quality values are not overlapped with CQ! quality
values from other UEs.

The OFDM communication system of claim 9, wherein the NodeBcontrols a transmission time spacing (Nepacing)
between the channelquality values of the subcarrier groups without overlap between the UEs, and the VEstransmit

the channelquality values according to Nenacing:

spacing 'S @ positive integer between 1 and mod(k/(axNq))
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 2Nq and a coherencetime(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 measuresthe powervalues of an

OFDM-CPICH (CommonPilot Channel) signal received on the plurality of subcarriers from the NodeB,calculates
the CPICH group powervalue of every subcarrier group by geometric-average-modeling the CPICH powervalues
onasubcarrier group basis, calculates HS-PDSCH (High Speed Physical Downlink Shared Channel) group power
values by summing the CPICH group powervalues, a power offset between an HS-PDSCHand the CPICH, and

a reference poweradjustment value, and determines the channelquality values for the HS-PDSCH group power
values, the channel quality values allowing transmission of a maximum amountof data, satisfying a given packet
error rate.

The OFDM communication system of claim 14, wherein the channelquality values are signal to noise ratios (SNRs)
or transport blocksizes.

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 research is being conducted in an Orthogonal Frequency Division Multiplexing (OFDM) scheme
or a Single Carrier-Frequency Division Multiple Access (SC-FDMA) schemesimilar to the OFDM scheme as a scheme
available for high speed data transmission through a wireless channel in a mobile communication system.
[0003] The OFDMscheme, which transmits data using multiple carriers, is a special type of a Multiple Carrier Modulation

(MCM) schemein which a serial symbol sequenceis convertedinto 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 diagramillustrating a structure of a transmitter of a typical OFDM system.

[0005] Referring to FIG. 1, the OFDMtransmitter 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) encoderis 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 shownin 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 symbolto 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, becauseinput data is processed in the frequency domain, a Peak to Average Power
Ratio (PAPR) of the data may increase whenthe data has been convertedinto 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,
itis necessary to first reduce the PAPR,andit 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,
whichis a typical uplink transmission scheme.
[0011] Referring to FIG. 2, the SC-FDMAtransmitter includes a channel encoder 201, a modulator 202, a serial-to-

parallel converter 208, a Fast Fourier Transform (FFT) block 204, a sub-carrier mapper205,an IFFT block 206,a parallel-
to-serial converter 207, and a CP inserter 208.

[0012] The channel encoder 201 receives and channel-encodesan 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 206is converted to parallel data by

the parallel-to-serial converter 207. The CP inserter 208 inserts a CP into the parallel data output from the parallel-to-
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serial converter 207, thereby generating an OFDM symbol to be transmitted.

[0014] FIG. 3 is a block diagramillustrating in more detail the structure for resource mapping shownin 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 mapsthe output data of the FFT block 302 to the input data of the IFFT block 304.
[0016] The sub-carrier mapper 303 mapsthe 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 sothat 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 schemeis referred to as a Localized Frequency Division Multiple Access (LFDMA)
scheme.

[0018] Further, when the output symbols of the FFT block 302 are mappedto input points of the IFFT block 304 having
a predeterminedinterval between them, the output symbols are transmitted by sub-carriers having equal intervals be-
tween them in the frequency domain. This mapping schemeis referred to as either an Interleaved Frequency Division

Multiple Access (IFDMA) schemeora Distributed Frequency Division Multiple Access (DFDMA) scheme.
[0019] Although FIGs. 2 and 3 show one method of implementing the SC-FDMAtechnologyin 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 LFDMAin the frequency domain.
[0021] Referring to diagram (a) of FIG. 4, the transmission symbols of a UE using the DFDMA schemearedistributed
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 schemeare consecutively located at somepart 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,itis possible to obtain a frequencydiversity gain as transmission symbols have various
channel gains by using a large numberof sub-carriers distributed over a wide frequency band.
[0023] In order to maintain the characteristic of the single carrier as described above, simultaneously transmitted
information symbols should be mappedto the IFFT block such that they can always satisfy the LFDMA or DFDMA after

passing through a single FFT block (or DFT block).
[0024] Inanactual communication system, various information symbols may be transmitted. For example, in the uplink
of a Long Term Evolution (LTE) system using the SC-FDMAbased 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 hasdatain 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 datais transmitted only whenthe 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 maybe transmitted. Further, the CQI, which is transmitted at a given
time, also has no relation to the transmission of the uplink data. That is, either both the uplink data and the CQI may be

simultaneously transmitted or only one of them maybe 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
contro! the transmission of information in order to transmit various types of information as described above. Thatis 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/NACKor CQI is transmitted, and where both uplink data and uplink signaling information (ACK/NACK
or CQI) are transmitted.

SUMMARYOFTHE INVENTION

[0027] Accordingly, the present invention has been madeto 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 accomplishthis object, there is provided a methodfor transmitting multiple types of uplink information
ina Single Carrier Frequency Division Multiple Access (SC-FDMA)wireless communication system, the methodincluding,
when thereis uplink data to be transmitted, determiningif there is uplink signaling information to be transmitted; when

there is no uplink signaling information, time-multiplexing the uplink data andafirst pilot for the uplink data and transmitting
the multiplexed uplink data andfirst 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 secondpilot 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 outout 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 methodincluding 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 FrequencyDivision 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 secondpilot; 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 otherobjects, features and advantagesof the present invention will be more apparent from the
following detailed description taken in conjunction with the accompanying drawings, in which:

nm G. 1 is a block diagram illustrating a structure of a transmitter of a typical OFDM system;

G. 2 is a block diagram illustrating a structure of a transmitter in a system employing an SC-FDMA scheme,which
a typical uplink transmission scheme;
G. 3 is a block diagram illustrating in more detail the structure for resource mapping shownin FIG. 2;
G. 4is a diagram for comparing the positions of sub-carriers used for the DFDMA and the LFDMAinthe frequency

oa7

°3 2, 3

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

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

. 7 is a signal flow diagram illustrating a process of signal transmission/reception between a node B and a UE;

. 8 illustrates use of frequency-time resources according to the present invention;

. 9 illustrate allocation of an additional pilot for uplink signaling information according to the present invention;

. 10 is a block diagramillustrating a structure of a transmitter according to the present invention;

. 11 is a block diagramillustrating a structure of a receiver according to the present invention;

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

. 13 is a flow diagram of an operation of a receiver according to the present invention;
G 14 illustrates a structure of a sub-frameincluding a pilot additionally used for the CQ| according to the present

invention;

mumumamamaAaAATNeADWMT QHOHAMAADAADAAD®GQ 
nm
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FIG. 15 is a block diagramillustrating 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
presentinvention;

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 makethe 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, andit 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, CQI, etc. in an SC-FDMA wireless communication
system. As used herein, the other information except forthe uplink data and control information thereof, thatis, information

including ACK/NACK and CQI, is referred to as "uplink signaling information."
[0036] First, a Long Term Evolution (LTE) system, which is being standardized by the 3Generation Partnership
Project (3GPP), is discussed in order to more clearly describe the present invention. The LTE system employs the SC-

FDMAforuplink 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, whichis 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 forpilot signals or pilots used as a reference for coherent modulation, and SBs 504 and 509 are used
only to carry thepilots.
[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 correspondsto the entire frequency band 604 and the rangeof the time domain 602 corre-
spondsto one sub-frame 603. As noted, the SBs 605 and 606 carry pilots, andthe LBs 607 and 608carry other information
exceptfor 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/NACKfor indicating successor failure in reception of downlink data, CQI for indicating
a channelstatus, scheduling request information, etc. are transmitted by using the uplink resources.

[0040] Whether to transmit the uplink data is determined according to the scheduling of a node B, and a resource to
be used is also determined according to the resource allocation by the node B. The control information transmitted
togetherwith the uplink data is also transmitted according to the resources allocated by the node B. In contrast, since
the ACK/NACKis generated based on downlink data, the ACK/NACKis 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, sinceit is usual that the CQI is periodically transmitted, the CQ| is
transmitted using a resource determined in advance through setup by higher level signaling.
[0041] Aprocessfor 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/NACK706for supporting an HARQoperation of the downlink data 704 from the node B 701,
etc. to the node B 701. Although not shown, the UE 705 mayfurther transmit uplink signaling information such as CQI
indicating the channel information. However, the following discussion is mainly based on a case in which ACK/NACKis

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 fallowing discussion can be applied to not only
the ACK/NACKbutalso otheruplink 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] Instep 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/NACK706is transmitted by using either an uplink radio
resource mappedto 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 changeaccording to time, andit is possible to enable the node B to know

the channel statuses corresponding to various sub-carriers, that is, corresponding to detailed frequency bands, by
changing the sub-carrier(s) carrying the ACK/NACK706. In contrast, because the uplink data 707 uses an uplink radio
resourcedirectly 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 radio resource to be usedforthe uplink data 707.

[0046] When the NACK 713 and the uplink data 714 are transmitted atdifferent transmission time as in steps 715 and
716, only one type of uplink information is transmitted at each transmission period. Therefore, the UE 705 can maintain
without difficulty the single carrier characteristic of the uplink transmission.
[0047] Upon receiving the NACK713, 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 responseto 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 736is
determined based on the downlink data 731 or the downlink control information 730 and the radio resourcefor 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 736,it is impossible to contain the two typesof information 735 and 736 in one FFT blockandit 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(thatis, 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 correspondsto the frequency domain 801, and the vertical axis corre-
spondsto the tine domain 802. The range of the frequency domain 801 correspondsto 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
exceptfor thepilots.
[0051] The ACK/NACKis 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 anothersize. Further, the
ACK/NACKresource may be variably determined according to the used frequency band,ete.
[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/NACKis transmitted
at a different time point from that of the uplink data,all of the pilots are used for the uplink data andit is impossible to
perform the channel estimation for the radio resource (ACK/NACK resource). If the ACK/NACKis restored according to

a non-coherent scheme without channel estimation, the transmission performanceis 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. Thatis, the present

invention additionally uses the secondpilot 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 technologyto not

only transmission of the ACK/NACKbut also transmission of other uplink signaling information.
[0054] FIG.9illustrates a structure of a sub-frame including the secondpilot additionally used for the ACK/NACK
according to the presentinvention. 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 correspondsto the entire
frequency band 904, and the rangeof the time domain 902 corresponds to one sub-frame 903.
[0055] As shown, short blocks 905 and 906 carry the first pilots, and long blocks 907 carry uplink data and control
information defining the transform format of the uplink data.

[0056] The ACK/NACKis transmitted through a separate resource (ACK/NACK resource) 908 that is temporally
discriminated from the resource (data resource) for the uplink data. The secondpilot for estimation of the channel in
relation to the ACK/NACKis transmitted to a time resource 909 just adjacent to the ACK/NACKresource 908, thereby
reflecting the channel status of the ACK/NACK.Due to the use of the ACK/NACKand the second pilot, one sub-frame

may havefive 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 presentinvention.
[0058] Referring to FIG. 10, when the UE hasuplink 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, a first 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 1004transmitted 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 inputto the time
multiplexer 1010. A second pilot for the ACK/NACK 1004is 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 areceiver block 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 shownin 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 secondpilot 1107 for the ACK/NACK.
[0063] The channel estimator/compensator 1105 performs channelestimation for the data resource by meansof the

first pilot 1104, and channel-compensatesthe data-related signal 1103 by meansof the channelestimation 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/NACKresource
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 becauseit is the sameasthat
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 anode
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 correspondstothefirst time interval of one

sub-frame, , and then in step 1205 transmits a first pilot for the data after mapping thefirst pilot to a time resource (905
and 906 in FIG. 9) adjacentto the first time interval.
[0067] After the first pilot, the UE determines in step 1206 if it will transmit ACK/NACKfor downlink data, based on

the HARQ operation for the downlink data and based onif the downlink data has been normally received. If the deter-
mination in step 1206 concludes that there is ACK/NACKto be transmitted, the UE transmits in step 1207 the ACK/
NACKafter mapping the ACK/NACK to an ACK/NACKresource (908 in FIG. 9), which corresponds to a second time
interval different from the first time interval, and transmits in step 1208 the secondpilot for the ACK/NACKafter 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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concludesthat there is no ACK/NACKto be transmitted, no information is transmitted in the second time intervalatall.

[0068] Whenthe determination in step 1202 concludesthat there is no data to be transmitted, the UE determinesin
step 1204if there is ACK/NACKto be transmitted. When there is ACK/NACKto be transmitted, the UE transmits in step
1209 the ACK/NACKin the second timeinterval and transmits in step 1210 the second pilot for the ACK/NACKthrough

the time resource adjacentto the second time interval. In this case, no information is transmitted in the first time interval
at all. When there is no ACK/NACKorother 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 becauseit is the same asthat of the uplink
data.

[0070] Referring to FIG. 13, the node B determinesif there is data to receive in step 1302. Specifically, the node B
determines if the node B hasallocated a data resource to the UE through scheduling, etc. When the determination in

step 1302 concludesthat there is data to be received, the node Bin step 1303 extracts the first pilot from a predetermined
time resource block (905 and 906in 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 correspondingto thefirst 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 thefirst pilot.
[0071] After obtaining the data, the node B determinesin step 1305 if the received signal includes ACK/NACK, based
onif aresource has been allocated at a previous transmission time point. When the received signal includes ACK/NACK,

the nodeBin step 1306 extracts the secondpilot from a predetermined time resource block (909 in FIG. 9), and performs
channel estimation of the ACK/NACKresource(that is, the second time interval 908 in FIG. 9) of the received signal by
using the secondpilot. In step 1307, the node B extracts ACK/NACK-related signal corresponding to the second time

intervalof the received signal, and obtains the ACK/NACKby channel-compensating the ACK/NACK-related signal by
using the channelestimation information obtained from the second pilot.
[0072] Meanwhile, when the determination in step 1302 concludesthat there is no data to be received, the node B
determinesin step 1308if there is ACK/NACKto receive. When there is ACK/NACKto receive, the node B in step 1309

extracts the second pilot from the predetermined time resource block of the received signal and performs channel
estimation of the ACK/NACK resource (the second time interval) of the received signal by using the secondpilot. 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/NACKby channel-compensating the ACK/NACK-related signal by using the channel estimation

information obtained from the secondpilot.
[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 determinesthe 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 schemefor applying frequency hopping. To this end, the
frequency hoppingis also applied to the CQI. It goes without saying that the frequency hopping transmission of the CQI
and a corresponding pilot proposed by the present embodiment can be applied to the transmission of other uplink

signaling information as well as the CQI.
[0075] FIG. 14 illustrates a structure of a sub-frame including the secondpilot additionally used for the CQI according
to an embodimentof the present invention. In FIG. 14, the horizontal axis correspondsto the frequency domain 1401,
and the vertical axis correspondsto the time domain 1402. The range of the frequency domain 1401 correspondsto 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 1406carry thefirst 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 resource (CQI resource) 1408 that is temporally discriminated from

the resource (data resource) for the uplink data. The secondpilot for estimation of the channel in relation to the CQI is
transmitted to a time resource 1409 just adjacent to the CQI resource 1408, thereby reflecting the channelstatus of the
CQI. Due to the use of the CQ! and the secondpilot, one sub-frame may havefive 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 CQand the secondpilot are carried by the same sub-carrier
(s). At this time, the secondpilot 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 diagramillustrating a structure of a transmitter (UE) for time multiplexing data and CQI|

according to an embodimentof the presentinvention.
[0080] Referring to FIG. 15, when the UE hasuplink 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,a first pilot 1503 for the uplink data 1502 and/or the control information 1501 is input to the time multiplexer 1510.
[0081] Whenthere is CQI 1504 transmitted by the VE 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 secondpilot

for the CQI 1504 is also input to the time multiplexer 1510.
[0082] Thetime 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 CQ! 1504

and the secondpilot 1505 are mapped to the same sub-carrier (or sub-carrier group). At this time, the CQI 1504 and
the second pilot 1505 are mapped to a sub-carrier (or sub-carrier group), which changes according to time by determi-
nation of a hopping controller 1513. The frequency hopping as described aboveis also applied to the secondpilot, and
the UE can inform the node B of the uplink channel quality in more detail by the frequency hopping of the secondpilot

1505. For example, the frequency hopping may be performed according to a time function as defined by Equation (1)
below.

SC _i=F(frame _num, sub_ frame _num,symbol _num, Seed) ...... (1)

[0083] In Equation (1), SC_/denotes an index of a sub-carrier set to which the CQ! and the secondpilot are mapped,
frame_num denotes a frame number, sub_frame_num denotes a sub-frame number within the frame, symbol_num
denotes a symbol numberwithin the sub-frame, and Seed denotes a predetermined reference value. Further, F() denotes
a predeterminedfunction 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 shownin 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 CQl.
[0087] Thetime demultiplexer 1602 performs frequency hopping for the CQI 1606 and the secondpilot 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 CQI-related signal
1606 and the secondpilot 1607 from the detected sub-carrier group.
[0088] The channel estimator/compensator 1605 performs channel estimation for the data resource by meansof the

first pilot 1604, and channel-compensatesthe data-related signal 1603 by meansof the channelestimation 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 CQI resource and then performs
channel compensation of the CQI-related signal 1606 by using the channel estimation information. The output of the
channel estimator 1608 is decoded by a channel decoder 1615,so that it is restored to the CQI 1616.

[0090] FIG. 17 is a flow diagramillustrating the operation of a transmitter according to an embodimentof the present
invention. In the following description, description of the control information for the uplink data is omitted becauseit is
the same asthat of the uplink data.
[0091] Referring to 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. Whenthe 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 correspondstothe first time interval of one
sub-frame, , and then in step 1705 transmitsafirst pilot for the data after mappingthefirst pilot to a time resource (1405

and 1406 in FIG. 14) adjacentto the first time interval.
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[0092] After transmitting the first pilot, the UE determinesin step 1706if it will transmit CQI for downlink data, based

on a predetermined CQI period.If the determination in step 1706 concludesthat there is CQI to be transmitted, the UE
in step 1707 transmits the CQI after mapping the CQI to a CQI resource (1408 in FIG. 14), which corresponds to a
second time intervaldifferent from the first time interval, and in step 1708 transmits the secondpilot for the CQ| after

mapping the second pilot to a time resource (1409 in FIG 14) adjacent to the second timeinterval. If the determination
instep 1706 concludesthat there is no CQI ta be transmitted, no informationis transmitted in the second timeintervalatall.
[0093] When the determination in step 1702 concludesthat there is no data to be transmitted, the UE in step 1709
determinesin step 1704if there is CQI to be transmitted. Whenthere is CQI to be transmitted, the UE transmits the CQI

in the second timeinterval and in step 1710 transmits the secondpilot 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

CQI to be transmitted or other uplink signaling information, the operation for the current sub-frameis terminated.
[0094] FIG. 18 is a flow diagram of an operation of a receiver according to an embodimentof the present invention.

In the following description, a description of the control information for the uplink data is omitted becauseit is the same
as that of the uplink data.
[0095] Referring to FIG. 18, the node B determinesif there is data to receive in step 1802. Specifically, the node B
determines if the node B hasallocated a data resource to the UE through scheduling, etc. When the determination in

step 1802 concludesthat there is data to be received, the node Bin step 1803 extracts the first pilot from a predetermined
time resource block (1405 and 1406in FIG. 14) of areceived 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 correspondingto thefirst 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 thefirst pilot.
[0096] After obtaining the data, the node B determinesin step 1805if the received signal includes CQI, according to

the predetermined CQI period. Whenthe received signal includes CQI, the node B in step 1812 determinesthe position
of the frequency resource for reading the CQI and the second pilot through frequency hopping of the CQ! 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 CQ! resource (that is, the second time interval

1408 in FIG. 14) of the received signal by using the secondpilot.
[0097] In step 1806, the node B recognizesthe uplink channel quality from the second pilot and usesthe information
of uplink channel quality in uplink scheduling. That is, the node B can determine the reception reliability of the CQ| based
on the channelquality of the CQI resource, can determine the uplink channel quality from the receptionreliability of the

CQI, and can use the uplink channelquality in uplink scheduling.
[0098] Then, in step 1807, the node B extracts CQI-related signal from the second time interval of the received signal,
and channel-compensates the extracted CQI-related signal by using the CQl-related signal obtained from the second
pilot, thereby obtaining the CQI. The CQI can be usedin 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 1808if there is CQI to receive. When there is CQI to receive, the node B in step 1813 determines
the position of the frequency resource for reading the CQ| and the secondpilot through frequency hopping of the CQI

andthe secondpilot, and extracts the secondpilot 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-compensatesthe extracted CQI-related signal by using the CQl-related

signal obtained from the second pilot, 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 FrequencyDivision Multiple Access (SC-FDMA)wireless communication system.

The present invention provides a time multiplexing scheme andapilot 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 schemefor frequency hopping of the uplink control information and the pilot, in order

to enhance the performanceof the channel estimation by using an additionalpilot.
[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 appendedclaims.

10
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Claims

A methodfor transmitting multiple types of uplink information in a Single Carrier Frequency Division Multiple Access
(SC-FDMA) wireless communication system, the method comprising the stepsof:

when thereis uplink data to be transmitted, determining if there is uplink signaling information to be transmitted;
whenthere 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

whenthere exists the uplink signaling information, time-multiplexing the uplink data, the first pilot for the uplink
data, and a secondpilot for the uplink data and the uplink signaling information, and transmitting the multiplexed
uplink data, first pilot, and secondpilot.

The methodas claimedin claim 1, wherein the secondpilotis transmitted temporally adjacent to the uplink signaling
information.

The method as claimedin claim 1, further comprising performing frequency hopping in order to determine a position

of a sub-carrierset 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 successorfailure 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 whenthere 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 secondpilot for the uplink data and the uplink signaling information whenthere is both
the uplink signaling information and the uplink signaling information; and
a resource mapperfor transmitting an output of the multiplexer after mapping the output of the 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 claimedin 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 successorfailure in reception of downlink data, and scheduling request information.

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

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 secondpilot;

channel-compensating the uplink data-related signal by using thefirst pilot;
decoding the channel-compensated uplink data-related signal and outputting uplink data;
channel-compensating the uplink signaling-related signal by using the secondpilot; and

decoding the channel-compensated uplink signaling-related signal and outputting uplink signaling information.

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

11
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The method as claimedin 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 successorfailure 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 receiverblock 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 secondpilot;
afirst channel estimator/compensator for channel-compensating the uplink data-related signal by using thefirst
pilot;

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

a second channel estimator/compensatorfor channel-compensating the uplink signaling-related signal by using
the secondpilot; and

asecondchannel decoder for decoding the channel-compensateduplink signaling-related signal and outputting
uplink signaling information.

The apparatus as claimedin claim 13, wherein the secondpilot is received temporally adjacentto the uplink signaling
information.

The apparatus as claimed in claim 13, further comprising a hopping controller for controlling the first demultiplexer

by performing frequency hoppingin 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 secondpilot.

The apparatus as claimedin 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 successorfailure 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 presentinvention 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) schemeora Single Carrier-Frequency Division

Multiple Access (SC-FDMA) schemesimilarto the 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,whichtransmits data using
multiple carriers, is a special type of a Multiple Carrier
Modulation (MCM) schemein which a serial symbol se-

quenceis convertedinto parallel symbol sequences, and
the parallel symbol sequences are modulatedwith 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, aserial-to-parallel (S/P) con-
verter 103, an Inverse Fast Fourier Transform (IFFT)

block or a Digital Fourier Transform (DFT) block 104, a
paralle|-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, a turbo encoder, ora 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 64QAM
scheme, a 256QAM scheme,etc. Meanwhile, although
not shownin 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 from the 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 symbolto 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-
essedinthe frequency domain, a Peak to Average Power
Ratio (PAPR) of the data may increase when the data
have been convertedinto the time domain.

[0008] A PAPRis oneof the most importantfactors 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,andit is thus possible to
use an SC-FDMA scheme, which is a scheme modified

from the typical OFDM scheme, for the OFDM-based up-

link transmission. Thatis to say,itis possible to effectively
reduce the PAPR byenabling processingin the time do-
main without performing processing (channel encoding,
modulation, etc.) of data in the frequency domain.

[0009] FIG. 2 showsatransmitterin a system employ-
ing an SC-FDMAscheme,whichis a typical uplink trans-
mission scheme. The SC-FDMAtransmitter 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, anda CP inserter
208.

[0010] The channel encoder 201 receives and chan-
nel-encodesa 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 256QAMscheme,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 GP 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 shownin 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 mapsthe 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, when the output
symbols of the FFT block 302 are sequentially mapped

to neighboring input points of the IFFT block 304, the
output symbols are transmitted by sub-carriers that are
consecutive in the frequency domain. This mapping
schemeis called a Localized FrequencyDivision Multiple

Access (LFDMA) scheme.
[0015] Further, when the output symbols of the FFT
block 302 are mappedto input points of the IFFT block
304 having a predeterminedinterval between them,the

output symbols are transmitted by sub-carriers having
equal intervals between them in the frequency domain.
This mapping schemeis called either an Interleaved Fre-
quency Division Multiple Access (IFDMA) schemeor a

Distributed Frequency Division Multiple Access (DFD-
MA) scheme.
[0016] Although FiGs. 2 and 3 show one methodof
implementing the SC-FDMAtechnology in the frequency

domain, it is also possible to use various other methods,
such as a method of implementing the technologyin the
time domain.

[0017] Diagrams (a) and (b) in FIG. 4 are views for
comparison betweenthe positions of sub-carriers used
forthe DFDMAand the LFDMAin the frequency domain.
In diagram (a), the transmission symbols of a terminal

using the DFDMA schemeare distributed with equal in-
tervals over the entire frequency domain (thatis, the sys-
tem band). In diagram (b), the transmission symbols of
a terminal using the LFDMA schemeare consecutively

located at somepart 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 environmentin
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 channelgains by using a large
numberof 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 alwayssatisfy the LFDMA or DFDMAafter
passing through a single FFT block (or DFT block).
[0020] In an actual communication system,variousin-
formation symbols may be transmitted. For example, in

the uplink of a Long Term Evolution (LTE) system using
the SC-FDMAbased 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 (CQI) in-

dicatingthe channel status reported to be used for 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 bufferof the

terminal and has received permission for uplink trans-

mission from a basestation. The control information reg-
ulating the transport schemeof the uplink datais 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. Thatis, either
both the uplink data and the ACK/NACK maybe simul-

taneously transmitted or only one of them maybetrans-
mitted. Further, the CQI, whichis transmitted at a given
time, also has no relation to transmission of uplink data.
Thatis, either both the uplink data and the CQ| may be

simultaneously transmitted or only one of them may be
transmitted.

[0022] As described above, various types of uplink in-

formation are transmitted in the 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 ofinformation as described above.
Thatis to say, itis necessary to arrange a specific trans-
mission rule when only uplink data is transmitted, when
only an ACK/NACKor a CQ] is transmitted, and when

both uplink data and uplink signaling information (ACK/
NACK or CQI) are transmitted.

SUMMARYOF THE INVENTION

[0023] Accordingly, the present invention has been
madeto 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/NACKor CQI, according to exist-
ence or absenceof uplink data.
[0025] The present invention also provides a method

and an apparatusfor indicating whether the uplink sign-
aling information, such as ACK/NACKor CQI, uses re-
sources allocated to uplink data in transmission of the
uplink data.

[0026] In order to accomplish this object, there is pro-
vided a methodfor 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 whenuplink
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 typesof uplink information in an SC-
FDMAwireless 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 signaling information whenboththe 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 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 in-

formation, when no uplink data is to be transmitted.
[0028] In accordance with another aspect of the
presentinvention, there is provided a methodfor receiv-
ing multiple types of uplink information in an SC-FDMA

wireless communication system, the method including
determining whether uplink data has been received
throughafirst 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 throughthefirstfre-

quency resource into the uplink data and control infor-
mation forthe uplink data, when the information received
through thefirst frequency resource doesnotinclude up-
link signaling information; demultiplexing the information

received through thefirst 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 resourceallo-
cated forthe 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 apparatusfor 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 includesuplink 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 thefirst

frequency resourceinto the uplink data and controlinfor-
mation for the uplink data when the information received
through thefirst frequency resource doesnotinclude up-

link signaling information, and demultiplexing the infor-
mation received through thefirst frequency resource into
the uplink data, control information for the uplink data,
and uplink signaling information, when the information

received through thefirst frequency resource includes
the uplink signaling information; and a receiver unit for
receiving the uplink signaling information through a sec-
ond frequency resourceallocated for the uplink signaling

information, when no information is received through the
first frequency resource.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The above and otherobjects, 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 diagramillustrating a structure of a

transmitter of a typical OFDM system;
FIG. 2 is a block diagramillustrating 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 shownin FIG. 2;
FIG. 4 are views for comparison between the posi-
tions of sub-carriers used for the DFDMA and the

FDMAin the frequency domain;
G. 5 illustrates structures of an uplink transmission

frame andits 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/NAGCKaccording to the present inven-
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 diagramillustrating the structure
of the transmitter according to the first embodiment

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

FIG. 12 is a block diagramillustrating the structure
of the receiver accordingto the first embodimentof
the presentinvention;

FIG. 13 is a flow diagram of an operation of a trans-

1
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mitter according to the second embodiment of the

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

mentof the presentinvention;
FIG. 15 is a flow diagram of an operation of a receiver
according to the second embodimentof 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 and the CQ] are multiplexed at the same
time;

FIG. 18 illustrates use of frequency-time resources

according to the third embodimentof the presentin-
vention;
FIG. 19 illustrates a structure of CQI information ac-

cording to the third embodiment of the presentin-
vention;

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

presentinvention; and
FIG. 21 isa flow diagram of an operation of a receiver
according to the third embodimentof the presentin-
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

presentinvention, various specific definitions are provid-
ed only to help general understanding of the presentin-
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
typesof 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 FrequencyDivision Multiple Access (SC-
FDMA) scheme. The following description discusses
multiplexing for uplink transmissionof uplink data, control

information, Acknowledgement/Negative ACKnowl-
edgement (ACK/NACK), Channel Quality Indication
(CQ)), etc. inan SC-FDMAwireless communication sys-

tem. As used herein, the other information except for the
uplink data and control information thereof, thatis, infor-
mation including ACK/NACK and CQl, is referred to as
"uplink signaling information."

[0033] ALong Term Evolution (LTE) system, which is
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being standardized by the 3" Generation Partnership
Project (GPP), is discussed in order to describe the
presentinvention. The LTE system employs aSC-FDMA
schemefor uplink transmission. FIG 5 shows an uplink

transmission frame and its sub-frame according to the
presentinvention.
[0034] In FIG. 5, reference numeral 501 denotesa 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 correspondsto 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
exceptforthe 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/NACKfor
indicating successorfailure in reception of downlinkdata,

CQI for indicating a channel status, etc. are transmitted
by using the uplink resource.
[0037] A determination to transmit the uplink data is
made according to scheduling of a base station, and a
determination of a resource to be usedis also made ac-

cording to allocation by the base station. The control in-
formation transmitted togetherwith the uplink datais also

transmitted according to the resources allocated by the
basestation. In contrast, since the ACK/NACKis gener-
ated based on downlink data, the ACK/NACKis 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, sinceit is

usual that the CQI is periodically transmitted, the CQ| is

transmitted using a resource determined in advance
through setup by higher signaling.
[0038] Becausethe 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/
NACKare transmitted simultaneously,that is, during one

Transmission TimeInterval (TTI), the uplink data uses
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the resource allocated by the base station, and the ACK/

NACKuses 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/NACKtogetherwill be described hereinafter. The
transmission of uplink data may be accompanied with

transmissionof control information ofthe uplink data. Fur-
ther, the discussion below mayalso be applied to other
uplink signaling information, such as the CQI instead of
the ACK/NACK.

[0040] In order to always maintain a characteristic of
a single sub-carrier either when only one of the ACK/
NACKandthe 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/NACKandthe uplink datais 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/NACKis 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/
NACKand 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/

NACKis 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 resourcesallocated to uplink data
and ACK/NACKaccording to the presentinvention. 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

correspondsto a first resource 703 and sub-carriers al-

located to the ACK/NACKcorresponds to a second re-
source 704. The resources 703 and 704 allocated to the

uplink data and the ACK/NACKasdescribed above are
separated on the frequency domain. Although FIG. 7

showslogical 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 LFDMAis used but also when the
DFDMAis 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/NACKis transmitted
by using a second resource 704 when only the ACK/
NACKexists. In contrast, when both the uplink data and

the ACK/NACKexist, both the uplink data and the ACK/
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NACKare multiplexed and transmitted by using only the

first resource 703 without using the second resource 704.
[0043] Thatis, the transmission position of the ACK/
NACKchangesaccording to whetheruplink 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 only the 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 enceding/decoding schemes. For example,

such acommunication error may occur when the terminal
has successfully received scheduling information for the
uplink data but has failed to receive downlink data, and
determinesthat there is 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 determinesthe type of the information re-
ceived from the terminal either by analyzing the informa-
tion transmitted by the terminal or according to whether
the base station has transmitted downlink data to the

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

First Embodiment

[0045] Accordingto the first embodiment 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 first embodiment
of the present invention will be described with reference
to FIG. 8.

[0046] In FIG. 8, reference numeral 801 denotes one
sub-frame used in the uplink of an LTE system, and ref-
erence numeral 808 denotesthe frequency bandallocat-

ed for transmission of data. In the frequency band 808,
reference numeral 802 denotesa 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-carrierset allocated to a second terminalthat

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 knownto the basestation 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/
NACKare 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



Page 240 of 436Page 240 of 436

11 EP 1 811 701 A2 12

are set to have a sequencedifferent from that of pilots

804 and 806. That is, sub-carrier set 803 usesapilot
other than the all 1 sequence. For example, it uses a pilot
having a sequencein which 1 and -1 are alternately re-

peated. At this time, by setting the minimum distance
betweenthe two different sequencesto be largest,it is
possible to minimize the probability of error in discrimi-
nating between the two sequencesbythe basestation.

[0048] In brief, the terminal informs the base station
throughpilots having sequencesofdifferentpilot patterns
of whether the ACK/NACKis simultaneously transmitted
together with uplink data.

[0049] FIG. 9 showsan operation of a transmitter (ter-
minal) according to the first embodiment of the present
invention, and FIG. 10 showsthe transmitter (terminal).
Referring to FIG. 9, when the operation of the terminal
has started, the terminal determines whetherdata 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/NACKexiststo be transmitted (step
903). When ACK/NACKexists to be transmitted the in-
formation is determined through an HARQoperation for
downlink data and based on whether the downlink data
has been received.

[0050] Whenit has been determined in step 903 that
there is ACK/NACKto be transmitted, the terminal sets

pilot pattern #2 having a predetermined sequence as a

pilot signal forthe data and multiplexesthe data, the ACK/
NACK, and control information for the data in step 905.
Then, in step 908, the terminal mapsthe multiplexed in-
formation to the data resource allocated by the basesta-

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, whenit has been determined in step
903 that no ACK/NACKis to be transmitted, the terminal

sets pilot pattern #1 having a predetermined sequence

as a pilot 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 mappedinformation. Atthis
time, the pilot signalof pilot pattern #1 is also transmitted
through short blocks, which are predeterminedtime re-
sources of the data resources. Steps 905 and 906 may

be omitted when the terminal doesnot 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/NACKexists to be

transmitted in step 904. When ACK/NACKexists to be

transmitted, the terminal transmits the ACK/NACKbyus-
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ing a resource allocated for the ACK/NACK,thatis, by

using an ACK/NACKresource correspondingto the re-
source of the downlink data in step 907. In contrast, when
no ACK/NACKis to be transmitted, the processis termi-
nated.

[0053] Referring to the transmitter shown in FIG 10,
ACK/NACK 1001 for downlink data is subjected to an
encoding, such asa repetition coding by a channel en-

coder 1006, andis then inputto a demultiplexer (DEMUX)
1016. The output path from the DEMUX 1016 depends
on a signal 104 indicating whetheruplink data 1002 ex-
ists. Specifically, the DEMUX 1016 is connected to output

to path 1009 whenuplink 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,

while the 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 beinput 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 is input through

the switch 1012 to the multiplexer 1015. The selection
by the switch 1012 depends on a signal 105 indicating
whether ACK/NACKexists. Specifically, the switch 1012
selects the pilot signal 1011 of pilot pattern #1 when the
ACK/NACKis not transmitted to the data resource, and

selects the pilot signal 1012 of pilot pattern #2 when the
ACK/NACKis 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 andis 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 andthe ACK/NACK1001 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/NACKoutput through output path
1008 is mapped to a resource (ACK/NACKresource) ap-
pointed for the ACK/NACK by an ACK/NACKresource

mapper 1020 andis then transmitted.
[0056] FIG 11 shows an operation of a receiver (base
station) according to the first embodimentof the present
invention, and FIG 12 showsthereceiver(basestation).

Referring to FIG 11, when the operation of the base sta-
tion has started, the base station determines whetherit

will receive data from the terminal in step 1102. The de-
termination is made as to whether the basestation will
receive data from the 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 resourcein 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 determinesthat the
data resource does notinclude ACK/NACK,and acquires
the uplink data and control information through demulti-
plexing and decodingof the received information. In con-

trast, when thepilot signal has pilot pattern #2, the base
station determinesthat the data resource includes ACK/

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

clearly inform the base station of whether to transmit
ACK/NACK,the base station may determine whetherit
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 determination in step 1102 concludes
that no data is to be received, the base station determines

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

NACKexists to be received, the base station receives

information through the resource (ACK/NACKresource)
allocatedfor ACK/NACKin step 1106, and acquires ACK/

NACKbydecoding the received information in step 1109.
When the determination in step 1104 concludesthat no
ACK/NACKis to be received, the processis 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 operatesby using a control

signal of ascheduler 1215. That is, when a data resource
has beenallocated 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/NACKwithoutdata, the DEMUX 1202
outputs only the ACK/NACKresource information 1212
in the extracted signal. A channel decoder 1213 decodes

the ACK/NACKresource 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 makesa deter-

mination based on the pilot pattern whether the ACK/
NACKexists. Based on a result of the determination, a

control signal 1216 indicating existence or absenceof
the ACK/NACKis input to the DEMUX 1205. Whenthe

control signal 1216 indicates that the ACK/NACKexists,
the DEMUX 1205 demultiplexes the demultiplexed infor-
mation 1204 again into encoded uplink data 1222, en-
coded control information 1221, and encoded ACK/

NACK 1223. The outputs 1221, 1222, and 1223 of the
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DEMUX 1205 are decoded by the channel decoders

1206, 1207, and 1208 and 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/NACKexists, 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 andcontrol
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

presentinvention, an ACK/NACKfield of onebit or mul-
tiple bits is arranged within control information. When
ACK/NACKis transmitted together with uplink data, the
ACK/NACKis carried by the ACK/NACKfield predefined

in the control information. Therefore, only the encoded
data and encoded control information are multiplexed be-
fore resource mapping. The ACK/NACKfield is set to

have a value indicating ACK or NACK according to suc-
cessorfailure in reception of downlink data when ACK/
NACKexists. Otherwise, the ACK/NACKfield is set to

have a value indicating or the NACK.

[0063] FIG 13 showsan operation of a transmitter (ter-
minal) according to the second embodiment of the
presentinvention, and FIG 14 showsthe 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 terminalis
instructed through scheduling of the basestation, etc.

Whenthe determination in step 1302 concludesthat data
exists to be transmitted and the basestation hasallocat-

ed a resourcefor transmission of the data, the terminal
determines whether ACK/NACKexists 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] Whenit has been determinedin step 1303 that
there is ACK/NACKto be transmitted, the terminal sets
ACK/NACKin the ACK/NACKfield of control information

and multiplexes the data and control information in step
1305. Then, in step 1308, the terminal maps the multi-
plexed information to the data resource and then trans-
mits the mapped information. In contrast, when it has

been determined in step 1303 that no ACK/NACKis to
be transmitted, the terminal sets NACK in the 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/NACKexists to be

transmitted in step 1804. When ACK/NACKexists to be
transmitted, the terminal transmits the ACK/NACKbyus-
ing a resource allocated for the ACK/NACK,thatis, by

using the ACK/NACKresourcein step 1309. In contrast,
when no ACK/NACKis to be transmitted, the processis
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 successorfail-
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 absenceof the uplink data 1401.
When the uplink data 1401 is not transmitted, the ACK/

NACK1402 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 notexist in output path 1417.
[0068] The output of the switch 1405 is multiplexed
with control information 1403 by a MUX 1409, and the

multiplexed information is encoded by a channel encoder
1407 andis then input to the multiplexer (MUX) 1411.
The MUX 1411 multiplexes the data encoded by the
channel encoder 1408 and the control information en-

codedby the channel encoder1407, and the multiplexed
information is then transmitted using the data resource
by a data resource mapper 1412.

[0069] Inthe transmitter as described above, when up-
link data exists, the ACK/NACKis encoded and trans-

mitted together with control information. At this time, the
control information including the ACK/NACKusesa su-

perior decoding performance thanthe control information
that does not include the ACK/NACK.This is because

an error requirementof the control information is usually
lowerthanan error requirementof the ACK/NACK.In the
structure shown in FIG 14, the control information and

the ACK/NACK are simultaneously encoded by one
channel encoder 1407, and the channel encoder 1407

operates in accordancewith the lower error requirement
of the ACK/NACK.

[0070] Whenthechannel encoding schemeof the con-
trol information including the ACK/NACKhasa charac-

teristic of unequalerror protection, informationbits input
to the channel encoder 1407 havedifferent error proba-
bilities according to their positions. Therefore, by locating
the ACK/NACKfield at a position capable of minimizing

the error probability within the control information, it is
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possible to satisfy both the error requirementof the ACK/

NACKandthe error requirementof 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
MostSignificant Bit (MSB) to have the lowesterror prob-
ability. Therefore, when the described channel encoding
schemeis used, itis possible to lower the error probability

of the ACK/NACKandto 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 showsthe 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
basestation will receive data from the terminal is based
onwhether the basestation hasallocated a data resource

for uplink to the terminal. When the determinationin step
1502 concludesthat data exists to be received, the base

station receivesinformation 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/NACKfield included in the control in-
formation in step 1505.
[0072] Incontrast, when the determination in step 1502
concludesthat no data is to be received, the base station

determines in step 1506 whether ACK/NACKexists to
be received. When ACK/NACKexists to be received, the

base station receives information through the resource
(ACK/NACKresource) allocated for the ACK/NACKin

step 1507, and acquires ACK/NACKby decoding the re-
ceived information in step 1508. When the determination
in step 1506 concludes that no ACK/NACKis to be re-

ceived, the processis 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.
Atthis time, the DEMUX 1602 operatesby 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/NACKresourcein-

formation 1605in the extracted signal. Achannel decod-
er 1613 decodes the ACK/NACKresource information

1605 and outputs the decoded ACK/NACK 1614.

[0074] The data resource information 1604 is demul-
tiplexed into encoded data and encodedcontrol 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 decodesthe en-
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coded control information, and a demultiplexer 1610 de-

multiplexes the decodedinformation 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/

NACKand the CQl, 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] FIG17showsasub-frame according tothe third
embodimentof the present invention in which the ACK/

NACK and the CQI are multiplexed at the same time.
One sub-frame 1708 includes five long blocks LB#1 ~
LB#5, four short locks SB#1, SB#2, SB#3, SB#4, and
CPs 511 and 512 located before the blocks one before

one. In comparison with the sub-frame shownin FIG 5,
one long block 503is replaced by two short blocks SB#1,
SB#2 1700 and 1702 in the sub-frame shownin FIG 17.

[0077] For example, SB#1 1700 carries ACK/NACK
and CQI, and SB#2 1702 carries a pilot used in order to
demodulate the ACK/NACK and CQI. Further, the other

blocks 1706 carry uplink data, control information, and

other information. A pilot used for demodulation of the
uplink data can be transmitted through SB#3 or SB#4.
[0078] FIG 18 shows an example of mapping of the
ACK/NACKand the CQI 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 numberof ACK/NACK channels (ACKCHs)

1804 and K numberof CQI channels (CQICHs) 1806 are
allocated to the frequency resources of SB#1 1800. Ac-
cording to the applied transmission scheme from among
the IFDMA scheme and the LFDMA scheme, the ACK

and CQI channels may use a sub-carrier set including
discontinuous sub-carriers as shownin (a) of FIG 4 or
continuous sub-carriers as shownin (b) of FIG 4 in the

physical frequency domain. In order to transmit the ACK/
NACKand/or the CQI, a corresponding terminal multi-
plexes the ACK/NACKand/or the CQI by using an ACK/
NACK channel and/or a CQI channel allocated within a

corresponding sub-frame (that is, at the same time).
[0079] Therefore, when a terminal simultaneously
transmits the ACK/NACKand the CQI, the CQI informa-

tion transmitted through the CQ! channel may have a
structure as shownin FIG. 19, in orderto enable the ACK/

NACKand the CQI to be transmitted by a single sub-
carrier.

[0080] FIG. 19 showsa structure of CQI information
according to the third embodimentof the present inven-
tion. Reference numeral 1900 denotes a CQI field, and
reference numeral 1902 denotes an ACK/NACKfield.

Although the ACK/NACKfield is expressed to have asize
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of 1 bit in FIG. 19, the ACK/NACKfield may have a size

of multiple bits according to a method of expressing the
ACK/NACKand the HARQtransmission scheme,etc.

[0081] FIG. 20 showsa processfor 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 whetherit is
the timeto transmit CQI (step 2002). The time to transmit

CQlis determined, for example, by a specific short block
allocated for a CQ! channel within a periodically deter-
mined specific sub-frame. When it is the time to transmit
CQI, the terminal proceeds to step 2003 in which the
terminal determines whether ACK/NACKexists to be
transmitted.

[0082] When the determination in step 2003 concludes
that it is necessary to simultaneously transmit both the
CQI and the ACK/NACK, the terminal sets a value of
ACK/NACKin the ACK/NACKfield within the CQI infor-

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

ACK/NACKfield and performs single-carrier transmis-
sion through a frequency-time resource (hereinafter, re-

ferred to as "CQI| resource") allocated to the CQI channel.
[0083] Whenthe determination in step 2003 concludes
that no ACK/NACKis to be transmitted orit is not the

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

sets a CQI value in the CQI field in step 2012. Then, the
terminal proceeds to step 2014, in which the terminal
channel-encodes the CQI information including both the

CQI field and the ACK/NACKfield and performsthe sin-
gle-carrier transmission.
[0084] Meanwhile, when the determination in step
2002 concludesthatit is not the time to transmit CQI, the
terminal determines whether ACK/NACKexists to be

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

information to be transmitted through the ACK/NACK
channel in step 2018. Then, in step 2020, the terminal
encodes the ACK/NACKinformation 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. Whenthe deter-
mination in step 2004 concludes that no ACK/NACKis

to be transmitted, the processis terminated.
[0085] FIG.21 shows an operation of a receiver (base
station) according to the third embodimentof the present
invention.

[0086] According to the third embodiment of the
present invention, when only the CQI without the ACK/
NACKis transmitted, the ACK/NACKfield 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 embodimentof the presentin-
vention.

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

from the terminal in step 2102. Whenit is the time to
receive CQI information from the terminal, the base sta-

tion proceeds to step 2103 in which the basestation re-
ceives the CQI information through a CQI resource.

Then, in step 2105, the base station determines whether
ACK/NACK exists to be received. Then, when ACK/
NACKexists to be received andit is the time to receive

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

ACK/NACKfield included in the CQI information. Then,

in step 2109, the base station determines the ACK/NACK
and the Cal.

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

field within the CQI| information in step 2112. Then, in

step 2114, the base station decodes the CQI field includ-
ed in the CQI information, thereby determining the CQI.
In step 2112, the base station mayforcibly set the field
value of NACKin the ACK/NACKfield.

[0089] Meanwhile, when the determination in step
2102 concludes thatit is not the time to receive the CQI

information, the base station determines whether ACK/

NACKexists to be received in step 2104. When ACK/
NACKexists to be received andit is the time to receive

the ACK/NACK, the base station receives the ACK/

NACK information through a resource allocated for the

ACK/NACKchannel, that is, through the ACK/NACKre-
source in step 2120. Then, in step 2122, the basestation
decodesthe received ACK/NACK,thereby acquiring the
ACK/NACK. When the determination in step 2104 con-

cludes that no ACK/NACKis 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 of the 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/NACKoccurring according to trans-
mission of downlink data, and uplink signaling informa-
tion such as CQI indicating the channel status are trans-
mitted withoutrelation 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 thoseskilled in the art

that various changes in form and details may be made
therein without departing from the spirit and scopeof the
invention as defined by the appended claims.

10

15

20

25

30

35

40

45

50

55

11

Claims

1. Amethod for transmitting multiple types of uplink in-
formation in a Single Carrier FrequencyDivision Mul-

tiple Access (SC-FDMA) wireless communication
system, the method comprising the stepsof:

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.

2. Themethodasclaimedin claim 1, further comprising
transmitting a pilot having a predeterminedfirst pilot
pattern, which indicates that no uplink signaling in-
formation is to be transmitted, through a predeter-

mined time resourceof the first frequency resource.

3. Themethod as claimedin claim 2, further comprising
transmitting a pilot having a predetermined second

pilot pattern, whichindicates that uplink signaling in-
formation exists to be transmitted, through a prede-
termined time resource of the first frequency re-
source,

4. Themethod as claimed in claim 1, wherein the uplink
signaling information is included in an uplink signal-

ing field within the control information.

5. Themethod 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.

6. Themethod as claimed in claim 1, wherein the uplink

signaling information includes at least one of ACK/
NACK,which indicates successorfailure in recep-
tion of downlink data, and a Channel Quality Indica-

tor (CQI), which indicates a status of a channel.

7. Themethod as claimed in claim 6, wherein the ACK/

NACKand the CQ] are transmitted using sub-carri-

ers allocated for the CQI within a predetermined time
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resource when theuplink signaling information to be
transmitted includes both the ACK/NACKand the
Cal.

The method as claimedin claim 7, wherein one of

the ACK/NACKand the CQ] is transmitted using one
of a first sub-carrier set allocated for the CQI anda
second sub-carrier set allocated for the ACK/NACK

within the time resource whenthe uplink signaling
information to be transmitted includes one of the

ACK/NACKand the Cal.

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 equalintervals 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 equalintervals or between

them or sub-carriers adjacent to each other.

Anapparatusfor transmitting 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 mapperfor 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 informationis 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
secondpilot 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.
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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/NACKand the CQI are transmitted using sub-
carriers allocated for the CQI within a predetermined
time resource whenthe 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/NACKandthe CQI is transmitted using
one ofa first sub-carrier set allocated for the COI
and a second sub-carrier set allocated for the ACK/

NACKwithin the time resource, whenthe uplink sig-

naling information to be transmitted includes one of
the ACK/NACKand the CQI.

The apparatusas claimedin 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 methodfor 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 stepsof:

(1) determining whether uplink data has been

received throughafirst frequency resource al-
located for the uplink data;
(2) determining whether information received

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

(3) demultiplexing the information received

through the first frequency resourceinto the up-
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link data and control information for the uplink

data, whenthe information received through the
first frequency resource doesnot include uplink
signaling information;

(4) demultiplexing the information received
through the first frequency resourceinto the up-
link data, control information for the uplink data,
and uplink signaling information, when the infor-

mation received through the first frequency re-
sourceincludestheuplink signaling information;
and

(5) receiving the uplink signaling information

through a second frequency resourceallocated
forthe uplink signaling information, when the up-
link data has not been received.

The method as claimed in claim 21, wherein deter-

mining in step (2) is based on apilot 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 claimedin claim 22, wherein the pilot

has one of a predeterminedfirst pilot pattern, which
indicates that no uplink signaling information exists,
and a predetermined secondpilot pattern, which in-
dicates that the uplink signaling information exists.

The methodas 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 claimedin claim 24, wherein the up-
link signaling field within the contro! information is
set to have a predetermined value when no uplink

signaling information exists.

 
The methodas claimedin claim 21, wherein the up-

link signaling information includes at least one of AC-
Knowledgement/Negative ACKnowledgement
(ACK/NACK), which indicates successor failure in
reception of downlink data, and a Channel Quality

Indicator (CQI), which indicates a status of a chan-
nel.

The method as claimed in claim 26, wherein the ACK/

NACKand 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/NACKandthe Cal.

The method as claimedin claim 27, wherein one of

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

clude sub-carriers having equal intervals between

them or sub-carriers adjacent to each other.

An apparatus for receiving multiple types of uplink
information in a Single Carrier Frequency Division

Multiple Access (SC-FDMA) wireless communica-
tion system, the apparatus comprising:

a determination unit for determining whether in-

formation includes uplink signaling information,
when the information has been received through
a first frequency resource allocated for uplink
data;

a demultiplexer for demultiplexing the informa-
tion received through the first frequency re-
sourceinto the uplink data and control informa-

tion for the uplink data when the information re-
ceivedthroughthefirst frequency resource does
notinclude uplink signaling information, and de-
multiplexing the information received through

the first frequency resource into the uplink data,
control informationforthe uplink data, and uplink
signaling information, when the information re-
ceived through thefirst 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
thefirst frequency resource.

The apparatus as claimed in claim 31, wherein de-
termination 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 predeterminedfirst 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 whenthere 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 successor 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/NACKand the CQI are received using sub-car-

riers allocated for the CQI within a predetermined
time resource whenthe uplink signaling information
includes both the ACK/NACKand the CQlI.

The apparatus as claimed in claim 37, wherein one
of the ACK/NACKand the CQis received using one
of a first sub-carrier set allocated for the CQI anda
second sub-carrier set allocated for the ACK/NACK

within the time resource when the uplink signaling
information includes one of the ACK/NACKand the

Cal.

The apparatus as claimedin claim 38, wherein each
of the first sub-carrier set and the second sub-carrier

set includes sub-carriers having equalintervals 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.

10

15

20

25

30

35

40

45

50

55

14

26



Page 248 of 436Page 248 of 436

EP 1 811 701 A2

TOI901SOlv0£01}c0l
  

YAQOONSTANNVHOLOt

jul

15



Page 249 of 436Page 249 of 436

EP 1 811 701 A2

dsddVWGO¢

XL

Y3ALYISNIdo
80¢

ds
v0c

6UIAS/d
L0¢

d/S
£06

ds]
90¢c0¢

Y3ICOONSTANNVHO
 

L0¢

ojuy

16



Page 250 of 436Page 250 of 436

EP 1 811 701 A2

 
SUB-CARRIER

MAPPING

 
FIG.3



Page 251 of 436Page 251 of 436

EP 1 811 701 A2

 

DFDMA

oo

SYSTEM BANDWIDTH FREQUENCY

FIG.4A

Ki LFDMA
<<

SYSTEM BANDWIDTH FREQUENCY

FIG.4B



Page 252 of 436Page 252 of 436

EP 1 811 701 A2

 

9#8)01S

GDI

olGLS€0S

 
bws60680¢20S90SGOSv0SSUG’)=SWVYSENS|

Z0S|aWVeSeeee_——__________—>SSWNVYESENS0¢=(Suh)IWvus-|L0G

 
  

19



Page 253 of 436Page 253 of 436

EP 1 811 701 A2

_ FREQ (601)

TIME

(602)

 
SUBFRAME LTTE608

(603) Hl
PELLTET

BANDWIDTH (604)

 
 

          
FIG.6

20



Page 254 of 436Page 254 of 436

EP 1 811 701 A2

ae)Kal(vO02)HASNVLVO-NON(€02)(SLSIX3SYSHLSIYSHISDOLYO3MOVN/MOVG3SXFIdILINW38NVOHOVN/HOV)VLVGSsataiedccgreeSea
(102)OSHS

 
  
 

 
 

 
(202)WIL

21



Page 255 of 436Page 255 of 436

EP 1 811 701 A2

SUBFRAME
(801)

 
807

(808)

  
 

 

 

 
DATA WITH

ACK/NACK(803)
DATA WITHOUT

ACK/NACK(802)

FIG.8

22



Page 256 of 436Page 256 of 436

EP 1 811 701 A2

  

 
 

TRANSMIT ACK/NACK
USING ACK/NACK

RESOURCE

TRANSMIT DATA &

ACK/NACK USING
DATA RESOURCE

FIG.9

23



Page 257 of 436Page 257 of 436

EP 1 811 701 A2

XL

  

Wadd30uNOS3YWiVC

xl

be0l

 

 

OTDIH
9101H3ddVN9001LOOL 

JOYUNOSSAY

 
 HSIGOONSYOWNMOVN/WOV8001TANNVHDMOV

ozol

S001

0104O-———2#I0lldO——|ldLLOL

HSGOONS

TSNNVHOviviane101200!S1OLSasJOULNOO
 

vt0lG00
24



Page 258 of 436Page 258 of 436

EP 1 811 701 A2

 1102

UL DATA EXISTS?

RECEIVE DATA
RESOURCE INFO

 
 1108

DEMULTIPLEXING

WITH ACK/NACK
 
 

 

 
 

 

DEMULTIPLEXING
WITHOUT

ACK/NACK

 
 
 

  
 

1106

RECEIVE ACK/NACK
RESOURCE INFO

Za 1109
DECODE

ACK/NACK

 

 
FIG.11

25

 



Page 259 of 436Page 259 of 436

EP 1 811 701 A2

YOWNPIOVviel
80c1ley

GlUIA
OANI

BOJOWNOSSYTANNVHO

MOVN/ADV
 

ole

(LLZL)MOVN/MOY«--44300030a=pn(OlZ1)VivaIN
40¢1

(6021)TOHLNOO
|JANNVHO|LW———-—-——~

  

Y3GO09030TANNVHO4300030

 

TSNNVHO90¢1

eock

OJNIJOUWNOSSY
ZeckViva

yOcl

Lock

Otel
OO18NOLLWNIWY3130LOId

 

£02}

 

 c0d1

0078YAAISOSYLOg1

YIINGAHOSSle

26



Page 260 of 436Page 260 of 436

EP 1 811 701 A2

1302

UL DATA EXISTS?~~»NO

YES

TRANSMIT ACK/NACK
USING ACK/NACK

RESOURCE

 
 
 

 
1305

SET PROPER VALUEIN SET NACKIN
ACK/NACKFIELD WITHINFJACK/NACK FIELO WITHIN

CONTROL INFO CONTROL INFO

TRANSMIT DATA USING
DATA RESOURCE

 

 
END

FIG.13

27



Page 261 of 436Page 261 of 436

EP 1 811 701 A2

VIDIA

Str

   
 

 
 

 
 

 
 

 

H3addVWGilxj-«<—}JOuNOSSYiSANYOYOWN/HOWHOWNDIOYOlvtZ0r1YAGOONSO<—OWNTANNVHOOYLNOD~-OCPLLaddWWX1<—1JOHNOSIYcor!
WLWC

YAGOONS

T3NNVHOvon
Lov

 

Liv8071

28



Page 262 of 436Page 262 of 436

EP 1 811 701 A2

 
  

 

 
1502

UL DATA EXISTS? ~—>-NO.

YES

RECEIVE DATA
RESOURCE INFO

DECODE CONTROLINFO

DETERMINE ACK/NACK 
 

END

FIG.1o

29



Page 263 of 436Page 263 of 436

EP 1 811 701 A2

2191MOVN/MOVL191~1O¥LNOO
Eyep1}l

6091

HOVN/HOV|

vig

Y300030TSNNVHO8091Y3CO03G

 

0191

 

TANNVHO2091

9TDIA¥300030TSNNVHO
 

€19h
9091

OANIJOWNOSSYMOVN/HOV
 

G09ON!JOBNOSSYViva

 
v091

cQ91YAINGSHOS£091

O01Y3AIZ03YLO9t

30



Page 264 of 436Page 264 of 436

EP 1 811 701 A2

ZTOe90LtvOLI|{STSNNVHOTOYULNOOHSHLOCONVVIVGIDO8YOVN/HOVPSN.q]Jsean|aofrees|so]twJeo]over[ao]ero[aofeves]ao]tem[oofetes]oofaes]ooNSRSsESRS  

c0L}0021
 SWIG’O=AWWYIENS-|{

8024

31



Page 265 of 436Page 265 of 436

EP 1 811 701 A2

1808
l

FREQUENCY

(LOGICAL) 1804
1800 ——_*

ACKCH|ACKCH ON can#1 #2

PILOT|PILOT PILOT PILOT

1806

  

  
 

 
t

SB#1  Soe
1802

 
FIG.18

1900 1902

CQI FIELD

(M BITS) 
FIG.19

32



Page 266 of 436Page 266 of 436

EP 1 811 701 A2

2002
TIME TO NO

TRANSMIT CQI?

YES

 
 
 

 

NO 2004
SET ACK/NACKIN SET NACKIN
ACK/NACK FIELD ACK/NACKFIELD
WITHIN CQ! INFO WITHIN CQ] INFO

CHANNEL-ENCODE &

TRANSMIT CQ! INFO

 
  

SET ACK/NACKIN
ACK/NACKINFO

TRANSMIT

ACK/NACKINFO

END

 
FIG.20

33



Page 267 of 436Page 267 of 436

EP 1 811 701 A2

TIME TO
RECEIVE CQI?

RECEIVE CQ! CHANNEL

2105

2104

SET NACK IN

o_o ACK/NACKFIELD NO
2109 2114

2120

RECEIVE

ACK/NACK INFO

2122

 

DECODE ACK/NACK

DEN

FIG.21



Page 268 of 436

Application Number:

International Application Number:

Confirmation Number:

Title of Invention:

First Named Inventor/Applicant Name:

Customer Number:

Filer Authorized By:

Attorney Docket Number:

Receipt Date:

Filing Date:

Time Stamp:

Application Type:

Paymentinformation:

Submitted with Payment

File Listing:

Document DocumentDescription File Size(Bytes)/ Multi
Number P Message Digest|Part /.zip

Information Disclosure Statement(IDS)
Filed (SB/08)

Information:

 

METHOD FOR TRANSMITTING UPLINK SIGNALS

Dae Won Lee

35884

Rolando Gonzalez/Neeti Rajput

Rolando Gonzalez

2101-3573

29-APR-2011

11-SEP-2008

14:54:30

Utility under 35 USC 111(a)

 
612237

2101-3573_040611_IDSform.

pdf <c7044538e953e597c11134a2034 1ddaec7
dca56



Page 269 of 436
AU.S. Patent Number Citation ora U.S. Publication Number Citation is required in the Information Disclosure Statement(IDS) form for
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Messageif
youare citing U.S. References. If you chose not to include U.S. References, the imageof the form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
Documents or Non PatentLiterature will be manually reviewed and keyed into USPTO systems.

2431441

Foreign Reference F1_EP1569403.pdf
8b2fca68d3e469173558f17938a1 8776fdbd|

b5b8.

Information:

3724322

Foreign Reference F2_EP1806867.pdf
2822f5 efc0cb967622a60b1 2ed0be25d5b7,

48fba

Information:

4013787

Foreign Reference F3_EP1811701.pdf
10b6206b405c55725132108d34815d616a

ddc338

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptanceof 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.

 



Page 270 of 436Page 270 of 436

Attorney Docket No.: 2101-3573
Customer No. 035884

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

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 asfollows:

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 thefirst control signals comprise at

least one of:

precoding matrix index (PMI) signals; or

channelquality indicator (CQI) signals.

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

mappedto 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 symbolsin a slot.

2 Attorney Docket No.: 2101-3573
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13.|(New) The methodof claim 9, wherein the ACK/NACKcontrol signals are

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

the reference signal is mapped.

14. (New) The methodof claim 9, wherein the ACK/NACKcontrol signals are

mapped to subcarriers corresponding to a third symbol andafifth symbol out of seven

symbolsin a slot.

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

channel coded independently of the data signals orfirst 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/NACKcontrol signals, a discrete Fourier transform

(DFT) on signals mapped on subcarriers corresponding to the same symbolon 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 methodof claim 9, further comprising transmitting the signals

mappedto the time-frequency resource map through a physical uplink shared channel

(PUSCH).

3 Attorney Docket No.: 2101-3573
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18. (New) A methodfor transmitting uplink signals comprising first control

signals, ACK/NACKcontrol signals and data signals in a wireless communication

system, the method comprising:

channel coding in a mobile station eachof the first control signals, the

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

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

each other;

serially multiplexing the channel codedfirst 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 andaplurality 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/NACKcontrol 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

4 Attorney Docket No.: 2101-3573
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channel quality indicator (CQI) signals.

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

control signals are mapped to the subcarriers by overwriting the channel codedfirst

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

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

22. (New) The methodof 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 oneitherside of

the symbol on which the reference signal is mapped.

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

mappedto subcarriers corresponding to a third symbol anda fifth symbol out of seven

symbolsin 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/NACKcontrol 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 frequencydivision multiple access (SC-FDMA) symbol.

5 Attorney Docket No.: 2101-3573
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26. (New) The method of claim 18, further comprising transmitting the signals

mappedto 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 processorserially 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 comprisesa 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/NACKcontrol signals to subcarriers corresponding

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

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

compriseat least one of:

precoding matrix index (PMI) signals; or

channelquality indicator (CQI) signals.

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

signals are mappedto 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.

6 Attorney Docket No.: 2101-3573
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31.|(New) The mobile station of claim 27, wherein the ACK/NACKcontrol

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/NACKcontrol

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

out of seven symbolsin a slot.

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

signals are channel coded independently of the data signals or first controi 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/NACKcontrol 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 symbolon the time-

frequency resource map; and

the processortransmitting 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).

7 Attorney Docket No.: 2101-3573
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36. (New) A mobile station for transmitting uplink signals comprisingfirst

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

communication system, the mobile station comprising:

a processor channelcoding each ofthe first control signals, the ACK/NACK

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

control signals and the data signals are independently channel coded from eachother;

the processorserially multiplexing the channel codedfirst 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 comprisesa plurality of symbols anda 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/NACKcontrol signals to

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

mapped.

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

codes the data signals by:

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

for transmitting the data signals;

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

least one code block unit;

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

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

performing rate matching and code biock concatenation one the channel coded

data.

38.|(New) The mobile station of claim 36, wherein thefirst control signals

comprise at least oneof:

precoding matrix index (PMI) signals; or

8 Attorney Docket No.: 2101-3573
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channel quality indicator (CQI) signals.

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

ACK/NACKcontrol signals are mappedto the subcarriers by overwriting the channel

codedfirst 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

mappedto at least one subcarrier corresponding to a fourth symbolout of seven

symbols in a slot.

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

ACK/NACKcontrol signals are mapped to subcarriers corresponding to symbols on

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

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

signals are mapped to subcarriers corresponding to a third symbol andafifth 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/NACKcontrol 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 processorrespectively attaching a cyclic prefix to the IFFT-transformed

signals mapped on subcarriers corresponding to the same symbol onthe time-

frequency resource map; and

9 Attorney Docket No.: 2101-3573



Page 279 of 436Page 279 of 436

the processortransmitting 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).

10 Attorney Docket No.: 2101-3573
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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 numberlisted below.

Applicants requestthat all deficits and credits in regards tothisfiling 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

11 Attorney Docket No.: 2101-3573
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BI| SOSA] SHS SAS SOWA LG MIAPSAl

KR



Page 290 of 436Page 290 of 436

1020080068634> 2008-07-15AS BT

(23H)

x0iolA[33]

KIM,Hak Seong

7 10307—1XXXXXX

431-080HO}BIBl

ALS S8SHAL LG ALIASHO

KR(=4]

(23 4)

or6af

PARK ,Hyun Wook

1405 12-1XXXXXX

431-080

AlS 533H Al LG AIAPeAl01

KR([=4]

US

60/972 ,244

2007 .09. 13

as

(S227)

oTNea0Kl0

US[2233]

60/987 ,427

2007.11.13(2a 27]

re

US

33-3



Page 291 of 436Page 291 of 436

Al® SX} : 2008-07-15 1020080068634

[4245] 60/988, 433

[2227] 2007.11.16

[SSAz) as

A 20] SHALOM WASUC.

cHel ol weZel (el)

cHelel wrys (91)

[+42]

[2212] 0 a 38,000 @

Diseeae) 30 ow

[Saaea3) 3 2 60,000 2

[AAS Pe) 0 #@ 0 2

(et) 98,000 2



Page 292 of 436Page 292 of 436

Hi@ Q!Xt : 2008-07-15 1020080068634

[-2.°FA]]

[2°]

ACK/NACK 4l%, ACK/NACK A1ZS ae]s Alo] As B doe AzAss ZEA
ol

~~

oox be |oKu ot& A eal Ie |oHu = off ea + >QOx=oa (X toftu omty rt dia +) je, > nt oly

POS PASM SS MSY FA AVE} SHES BGs ASS As

a = ge}

[Es]

= 6

[lo]

ACK/NACK, Reference Signal, PUSCH
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(3447)

ASeul =] ALS AS 4B] {Method For Transmitting Uplink Signals}

(7JSEOF]

<I> = ge olss4l Fleat ROSA, SAALS= ACK/NAK AZ,

ACK/NACK A1SS ajeje ajo Als QR qoje] ASS Be YERa ASE AS

SHE Zee] Met Roly.

(4712)

<2> VSSA AZM AZ7IVZIMUD=S HBSS SH GGA ASS AF

act}. UE7} ASSE AHYSa ASS a7 Holes Ale ASZ FHS FS aq

wed, te9ae ASHE Alo] Also |r 2 off (% ttlo ae r@ taka ACK/NACK 41

=, ABSA AAZHCQID BE, PMI (Precoding Matrix Index) “S°] Sit+.

<3> 3GPP LTE AZBMIAS AAs AS ASS Mal SC-FDMA YAS °] BSD

—_Qt}. Het, 3GPP LTE JAYS WHAoe ASa AEX ot! a AS =F ole] 4)

_=o} aloy AS7t BA GSS, SYaSoleo] Met esa ACK/NACK “I

Al

=

AGO] QPHES BP BS ves} Zo] ch-SFs}y Al Sol] ACK/NACK AlS7} wo}fot

at HSE ao] ASS Bas ASAE HOB TAHT Act. ose

ACK/NACK 41S 2} ACK/NACK °]2]2] GH alo ASS BAA +B2847]
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Sa] "ao] ABS Ab) ACK/NACK ASS AMMA ao] ASS zIgVapy,

i,ACK/NACK 21S BES "ACK/NACK AS"HA] ZAASE AS 7}_etry.

S34, 3GPP LTE] Get ofeu] Se] (450A5 Alo] QHZ} oles} Fail

OSH ASHES BP, AM ABE AY ABS FA AoE AA (Rate

Matching) Ja, BE Alo] ABE 4A 4S(Reference Signal) ZRay Asst

= ALB AAAAd. JE YBIACS oleHa alo] Aso Fe AME

(Reliability)7} 2437] Heo, Ao ass FA Aso] Ses ASYLE

AAS HB des Ssl77] Agel.

ACK/NACK AS ASo] ABRs BP, ACK/NAK ASS HBA ANS BSWasa A

oo ASS BAVA ASIA, BE ACK/NAK ASS ABZ AS BPE] Ase

mHe}A,, SGA ALS ASQo} ACK/NACK AlS 2} IEF Alo] BRZtel --

ASAS DASA SS zl BA] SSACE wAsa ASse 7ZlZee] 27
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<8>

<9>

<10>

<ll>
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(aastaz} see Ai)

ot! {Ms fot ee ofy & xo 2, 3x=Qww rm fot ry ™ o 4 2, on, [x m™ & -lo rz ry ae auf a ht a&

>q-?et ~—==Qamy cr fot om NX on-QA~=>Qma r&, tof
(

eS to rok ay 2 ea tof ya, a 2, any r™ fol tu Hel 119% rok

se 47] Bo] ASB = AZ AS(reference signal) 7} ASR 4] =2 (Symbol)

& re Ashe Y YS) Mase GAS Zee.

o]u, Ab7] ACK/NACK ASE 47] GSaea aso] ARo Aa Aaa +
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<14>
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Transform S Fase GAs 27) DFTS AS Bs] AS] #OIFFT(Inverse Fast

Furrier TransformS —a¥sa, fSaAA2(CP)S BAse GBA B wz) cP7t

#4a 3S d9 Ass 242} SCM YEHASHE BAS UO BPS FR.

#

—e4, 27) $4 2 SS Wea Ass Be] 83S SH AS

He(PUSCH) & Sa ASSE BAS Ff VSS + Qty.

AS veo} Ze Bas Was) Ad 2B BB] © AnSsAdrtese

ACK/NACK 21%, 47) ACK/NACK ASS AQ]e Al AS B qe Ass VF

As Wes alec. BBS B7) ole}, g7) alo] alfn |rSYBA AS

rid,aA; 424 aof ttlo 4) ot rirBAEZ?) ACK/NACK 21S] ZZ} AS =oholt

437] qole) R 27] alo] ASS 4a4qCe OSSHsE FA; 27] Gesta 2

a
uu

4} jo, N—ox, u«ofp ay fun< nh et ¢» n&oo iS- anoO~ @ Hu you td r|

Al; @ AR7] ACK/NACK ASS A7) Bo] AB SF ABA AlS (reference signa

ne i 1104 roff1)7} ASHES BEGynbol)ol UMRshe S AS] MASE Al

oa, 37] aoe] Asd Ae SBVS TVthe BAe, 87) ANY As

ESS CRS PAE G7); 27) BESSS cec7t P49 ale] Ae 2g

mI re, ttlo2 FQse da: a7) AD ade Folejo] PoE ya 2 as zs
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e¥se BIE EGE + Wd

(a5)

<l5> AEH vs} ZEB Qo] ANSASIMES PHYA AS Aso gor

ACK/NACK AlS9} 7]E} alo] Quo] ASM} ae} ze] Gao ASAoe wy

alae] ASH + VA.

<16> eg, ¢AEA7 BS ACK/NACK AS7E AS HAY SHS FH PSES B

A = Urb.

P2yo] ale ae Fag Wel

<i la, 2 Bee] pe vee aa aq

7) ABA. APM SUS BA olsWie gle age B vga

Q AAMAS AVHaA se Aly, B Bo] Aa + ME HU

HS UeuaA se Bo] oye. ols}s] gale age B Bg aa

2 Assy) AAA FAA APAVS BHA. ayy, sdae Be

4a TAA ABAD ME Al = VSe etch.

<18> oh

soz EAMG. Ee, 2 BAA Ay Sas Tyaro] Ware saa

EQ ¥SS Aga] AV

«19> JSS ve} Do] B wg] a ANQH IAS FYVSa AS Aso got
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<21>

<22>

<23>
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ACK/NACK ASS} JE} Alo] Bwzho] SASMS Deseo] gs aad gao] #

SA4l= WASH ASSES YRS Alsat. oS Mea] BA) 3GPP LTE AJA 4S

JZ So] 99S AS ASS AI FAA Yao] gay aged.

3GPP LTE AJAAAS Aes utS} Zo] SC-FDMA(Single Carrier Frequency

Division Multiplexing Access) Wlo] Ue Asaa ASS Asad, FaAasc

2H WA ASS AB A WA2ACinformation sequence)] DFT(Discrete Fourier

Transform)s+7] sky 4-YSa BSS FBset(101). ols} Fo] BSA AVAAzze

wea Aso] DTZ} -B34(102), 2 = BA WSs {nt ttloAq 7‘A| == IFFT

(Inverse Fast Furrier TransformS -}@Wet += 31c}(103). o]q IFFT 28103)

SH5= BRS Ae IFFT 2S(103)9] 27) S22) SS FE ROU, DFT

33(102)o] 2je} DFTS] A227} ASS IFFT YA AMAzs 74D ABAe Aol

2Art.

IFFTS Fazl HSS cc) 4-24 Ws FS(104)Ja Aaa

12fot
=

Sate. 2H, SMAAH (Cyclic Prefix; o]S} "CP")7} ElakA OFDM ABS] FA

= 2459 (105), 24) ASWILS Sa Asad.

Seq Hest 22 SC-FDMA ¥4o] Bea, ae ws Bas

2) Ss}HA, 2 PAPR(Peak Power-to-Average Power Ratio) @/M CM(Cubic

Metric) 7HA= BH] glee. cyt, o]2} Po] SB wy} Yas F715,

33-11
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we PAPR/CM AAS SS4) 717] HAMS OFDM BA!O= IFFT 2S(103)°] DFT =

zZ BQ(precoding)a A2ES VAG GW, ABS ASA azo] MBs] BWAst

rr Ao] 2S. S OFM] ASB PwSso] DT Zaye aus ages

Ae] apa, aus ¥yqae gus Ase qe AB de yae A

Aw (|S So}, ajolQwo} vjole] Quje= Fo} Fa}(Multiplexing) Hol @

AM] DFT Z=Baas AA OFDM Y4loz# a oby |rS| Aol sbetsjerry.

o]s} Bole] S} alo] ABRs] Ss} sgo] dal AVect.

B25 XH4a AS ASS Ma Tole, Alo BB BR ACK/NACK ASI

a
Al}AAR GSSsHE Bole] ABE VSYAE ASasiokstrl tuo tt

(Transport Block; °]6} "TB")¢l] TBS CRCS Y4}e & (S201), TB 27}o] ae} 4

z] Ae] 2= BS(Code block; o]é+ "CBOs Y¥o]zZ) A] AG (S202). 2 =,

e472] CBS] CBS CRC7F 44S]44(S203), 0] A*atol] AY ago] +Bs

Zct (S204). oh, AS BVA AleSe AoE AA(S20)S AA +, HI]

CBS 22] Ate] FB=|(S206), ol2+ Zo] AA CBSS O]F Alo] Best cf

SF] 7] B4(S$230). A, Geet vist GE BRAS AAACH= Weoley AS EB

So] det aA ag aa2 u}rt Sy 2S 2 F Att.

aa, alo ABo} 2 voles} BES AV ago] FY + 4

(S211). o]3+ 2o] AY BBA alo] BRS olF glole] B alo] AS ols yy

3B USSt7I] Sa Ale] QR Alo] Bw css} SAA FS 2tH(S230).
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<28>

<29>

<30>

Page 300 of 436

AMS QAt : 2008-07-15 1020080068634

@e, ACK/NACK ASS] BS dleole] PR Ao] AS} Yee AY ayo] +

B=F4(S221), Bole] BR alo] AS Gsst7t 17912168230) FSH AS Ss YZ

Fo] ae BAG SATS Sa GHEVS= ASS F RA4(S240).

eSe wo} Zo] BBYvjolejs} Qa Agwhse AIABE ae B

at. seB8a aolejo] ae Hel Alsel PAESACUL) ACK/NACK ASS} 2 |i

9} AVARSE FR] AQ + Ve. Sys cole] Me ACK/NACK ASE sty

Ya Holey} SMA Hoye ASA, HQa oles wopof ser] BE

rh7\= Alo] UL ACK/NACK ASS AFeHrp=S Bfssa PSE 27} TA

2s 7] deed, ded + 74) ANARS TEs Holes Ga ea

= ASA) Bc. wey, o]8+2) ABAE ACK/NACK 41S2} ACK/NACK ©] 2] 4]

Bee asgye YI 4S Ao Ass Basa Fez] BBs] Ha “Alo

AS"= 77) ACK/NACK AlSS alist Bj alo] ASWS A) Asta, ACK/NACK

ASE BEE “ACK/NACK AS"SA] AASE AS FV. Sq Fase AA

Seo, aeet alo] ALS ACK/NACK2G? Of] 2} Ba AlA)zb(Rank Indication)

mA AYA ajo] ASA FE Wc. S, $9 aAlaqoAy ajo] ASE ca ye,

yePMIS Ue += ate. et, oles] ABS 4Aeed al As, ela

ACK/NACK 2122r2] B&Ael wAzlo] ae Aclut, 2B] BIS Mal ao ASE

ACK/NACK#} THE G22} alo] Ase FAA SAS alere2] BS7l=Z Weer}.

olyHcl] 8R7} t44ae ASS WT, WY ABE ANVBHS Ga a

xoar A224, TIGR ZR asus Bal ACK/NACK BR7t Go] ASS +
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<31>

<32>

<33>

<34>
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TH. St Bole] Bust ACK/NACK QR] Zo] AeVae ASS FE Qe.

Hoye] AwAO aAw SL ACK/NACKK BH} GSsASJO] ASE] Msg

WweozZl AS Aw AAA SC-FDMA Y4 oF ASS SF Qed. ol Asay A

AA AE S FA MQ(time-first mapping) YY Ys-o] za AIA ys]

qd S40, ASa=e Bu AAz7} 17112] 221 B2SC(Resource Block) SF,

12742] OFDM FSIS APs] ASD 7s, QBe G Yume02, tilo

Sty ASAD AV. SM, + ABZAYS 1472] SC-FDMA HES 74

39 MT, oS = 2742] SC-FDMA ASS FY AsO] ALA A S(reference

signal) A}#S=E AS 7Fe_sr}. ojn} zr|eoft, oft WW Ht me of} quel + 32= Quo] WA

ASO) FE 12*12 = 144717} A.

144772] AB AAA ABS] 12742) 7 Bets(virtual subcarrier) 2}

12742] SC-FDMA FES SAY ASS F Ac. OAS 12 Fsp7] 122] YaTPAZe

Ue A AS A) ZEDBD (Time-Frequency Mapper ) 2} PSs, ABSAQae AS
S]OHOF SE Bw AAAS SC-FDMA AE SOB WA BS AA AVA alc. Sc-

FDMA 2S AGGLS FH] Fo] V7] MEd oS AZ SF PA A (Time-

First Mapping)°]2@} #=ch.

E32 2 vy 12 2 are] Ge ae AAMAS A S FA WS B

Ajo] te} WBVSS MS AGH EHMO]DT, 4B EF 5S E= 3 SAD BS}

Ho] AlZE Se HAI BY BYSAlo] Bel BBSa ARS Sc-FDMA YAlozBz Asse YH
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<35>

<36>

<37>
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SYQGAZ ASSO}SE QE AAAS ADT SAS MHA az FS

4a4 AAazS = 34 So] USS | Ar. S|, 1272] AB7t AHA 7rdIu

3 42cc)aes} AAA a S Yor dysy, Fgoe Saal 7p pws

VAY ESSE 12719] Aw7} AS YPOe GBsad.

Bal A SOB AA UAE HMOs AU-Fahs wpsgo] Mod

= 42 = sl} END vps} Bo] #5} H08 YAR a) A+ol DT Bas AA

ase Fs AS Fas7 Bd. 2 F, Fur BSA QR e IFFTN
{

q

42 EBAAFCP) HU] olFolA, 2 FF PA QRS SCHDMA SHH A

ofy ox ot Ot& py of Otclr aL odar 24. B48 = 5E o]S} Go] SC-FDMA HES

Asa VOW, EB 4= YX CP(normal CP)S ONRBE AGS, = 5E B4thlo Le r|

@ CP(extended CP)= OSE ALPS EAST Qe.

ABYSPAS vjoley7} ASA q AoAw Se Sao] asa Fs Qe.

o] oh Ao}Awo} vole] QL gol= wMAl(rate matching) S ssach.Sai

12]U+ ACK/NACK ABE BES! AQ QAe7} GSaa As BS Ges ols

lyABQ WHE AEM] 424 AANA (over write) ASS F WH. AIA "4A

ojaltp"= ojo} out ze] 3a] yea SQ que ay, 2 at gas

Halse] BIE AS vs, oS Sa SQ Aue adaar= ad =

Aal Qu Als SIsHarv=E AS Anse. oaet Bye Bag go

2 24S +E Qe.
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<38>

<39>

<40>

<41>

<42>
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BUA oe AUABE WoeAZEF} Folk SA, 2WB7] MAME

meHZ AlS(reference signal) DY] GSsy BE HUSH AY #4 VS

(channel estimation performance)2] 24S 4 AS FAs Zlde + Qe.

TR, alo) Ae 0] 49] ACK/NACK 4H SA) FAltOA] BS AS|E7 QT

Seu}, Bw ao ARS BS HA AZ Boo] WAlsE B® ACK/NACK 412}

Y PASA7 WYEOloF Stery.

mea], sts] SVMS Ale QB YE AEBS AAR YE AS

 22)51 ACK/NACK BH ALAA GSs} Al, 4 ABSA AaAZ 4S 3

Gssse UHSS 2 Bes] oss ABS BVI.fu fe
Ae c

Ae TT

22g2]) 9 aASAdes AN BBS ele Aas AagACs HSH

so}, ASM vps} De ayz S Oa mp_Q yI» o] ce} cS Ao] vse yh

ok ttlo eo 2rz£ g N 2 » 2 oy Ht2 ard 2 aN od feni bs rut ty [oHy au)oN& rouirir So

Bye Ww EE a Fes] mB Wis gnjye Zoe 7a. ee

ACK/NACK ALS=E UNAMRel HA AS7 ASHES BEMAE SY HSS Fal

Bst7] Ag EwAolct.
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<43>

<44>

<45>
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2 ANSAAME Ages Dole] AB7} Sasa W Aaqcoe as

EO], AlZE S FAI HB’ Y4lo] Sle] SC-FDMA HHSol WVHA +$4az AS

R= AS alerec}. Weel] ACK/NACK BR Het ASsfojoe arya, BaAqoe

ftGoSssta dole say #2 AS Fol Ast We ASS BABS

rir oh ilo eo ro rota hr oO2 x Er ch “tt fot QOcflo z=mo ~~ ad>aqfoot rm fotACK/NACK A123 439) 3}

Fy ASSZ] VBE AF AME Ray Asst AaAqce GSssad BAS ENG

Aol, EAFS 6025 BEG As ACK/NACK AS7E ASSO BE BT,

ACK/NACK 2S7} t-SSta FYS BABsta WASF=E BAS EAA EMC.

ree, EAPS 6032 EAPS 6029 G2 Aw AAA; AM S FA WB VA

of} me} AEFBS] HVA VAS BAST Ac. = 62] EBHS 6034

AY HZ ASE AS UAA #35} $4 Apo] B AS az HOS! #10 Abo|S BA

= 62] SAYS 6030] EAD AY SB

ASM VoHE JAAQOZ AAO] GSS

2} AZE--EES BAMA BE, ACK/NACKK ASE HA AS ASNE SC

FDMA 2S GY So} 27h HECE CNAE BE #8, 4,9 B lOGSFesta aole

AS AA Ala ASSES Aga + Ud.

ETREBE BE BB A Ar Sol Bet} ACK/NACK BRS ASA B+

% A£sjojok GB ACK/NACK ABS] F7} BS APs] Az] sys Has) MJ

EBoley.
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<46>

<47>

<48>

<49>

<50>
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Falaoe, ASS ACK/NACKK BES] 7} HHA AS SHH Doley7] AS

Se Os Far S42) HUSs ATR BSS GW, ACK/NACK PRE BH Al

So] 7 VAM F ABS ol ol] #7421 SC-FDMA ABS Sal ASA FE Q

#02 S73 ALS Bal ACK/NAKS ASME GOS ErNstz Ve.

o]a] = go] SAlM vfs} Do] ee} SC-PDMA YBa o] PA yh

2 ae ASS SOS Sapste ScPDMA Y8o] Sap} Waaoes Pasta @

= > Qt. Mel, ACK/NACK BRS Bass AYA A ols TAs Wada

2 239 tee 2A Sao tet AVaw7 A S Ada 4YSara

aq, Ay ABS Dole Aus EAFos USS AM VBA] Wea + A

t+. et, ACK/NACK Q4W7} AA AS VA] MAD BS BP, ACK/NACKK BB

7} BUAES ARSE FOE QL of}et ao] ARE 7Rseseh.

=9S HBB EGS YU B84] Ae} ACK/NACK AS7t Aol

>» aw St EF 2, c% fot tft of ott ou2 i,1 4d = 2ds EAH EVO].

AAA ©ACK/NACK BH HS AAR] qeeo, 2@ ANVSAINS 4

Wyn Aes Say A= Zo] AM SUS Fo, BS FHSAHS FAD WE

AA aol Ae Fac] BSS GOS A B77) Ha #4 AS SAMAl
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<52>
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Ja, $AEM7 TA Ye aAojqw Ase also Sa4oe ays aA

SHE AS Ade}. $3], 2 AAVVHME AolQw} ACK/NACK BR FA

ACK/NACK GBI} Agr} -ASAH7} BE ALZ ee sr. ol AU_RS

AOE} St zo] AlZE He FAL MWS Alo] sto] alzi4te] SAPHeose USE] al

o)E}S} OSSS]a, ACK/NACKK BRE BSA AS SAM AAS Dole /AaAw

<= ACK/NACKK ASS ASaok SFE AZ, Aol, AN Als FB ACK/NACK ASI

OSata 2qs EAH EHolc. of$7, E 99] ERPS 92032 EARS 9020

Ue ufo} Zo) GSse Aaa ASS AZ-FaSF BS AVsay Ass

SHS SAlSa Bry.fr

= 92] EARS 9032] BE BES} Bo] B AA BepoyAe ACK/NACKO] 4h

IN Al Zo HA] aolEyWet ofje} ajo} ASA>] BAYS Ada + Wfoi 4u

ne, + QU. Saal AAGRS Alolo] SASIS Fo] AQ NGS spa,
2=lo

ACK/NACK BBE HA AS VA] V7) qiol $2 AS $4 Bye fuk -

Qich. abel, ACK/NACK Bol ste] BYalQsjo} Moja ajo] Qwy FE 27]

Wee] VSrlspol] 2 AGS oayz] SS + gle. KF AolQus Hole] au

| 4ssbt gesp] ASAzowz coy Agye FAB B+ Q7) WEI OS

3} 2S(Multiplexing Block) Zebeta] FAS = Ye BAe]
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<53>

<54>

<55>

<56>
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284 4 VISA Ge A9Ga ASS asa] Ha Fase ql

oJe}, alo] als CK/NACK Aso] 22} AY aQe FRx. 7 sHya 4

oq, doe Aso AY aQs Fase BAS = 2] EAR HHS} Zo]

Woe] Als ASS 3% TB] TBS CROCS BASE 441(S201), TBS CROV7} FA

ria, TBS CB &2i BS}(S202), BA CBS] CBS CRCS BASE YQ

(S203), CB& CRC7} #48 doled AY Sas Fase wag(s204), B AY

AQ doje] aol] wAAacs206) 2 cB AA(S207)2 FASE BAS EBS

HoyqysS WV F, Aojo] ajo] ASS YMstyu, 2 wos] eqz wpgste—uc

AS Aver. SH, ofS Po] GSsa ASE F794 ASmun (qlS 3°, 127)

©] SC-FDMA 4}=%) @ B39] 7+} Beles}S(virtual subcarriers)2 FARE |

= so es}4oz yge = ge.|oA 7 BA yoda alzt S WHS Fay
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<59>

<60>
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ose, 2 AASACK/NAK ASE 27] So] AS SF FA AS

ASHE AZo] Mase ABS] waste Ao] wpgPalstch.

Jee veo} Zo] AAD B Pao] gale algae qe yy 2y

2 2dap} B Bse Sasw ANE F DES ASIA. WINE Be

a] yas JA) PAS Bese] Asad, ad 7S} Boks] Sag se

AH 8719] S38] AFI WA) Fale 2 Bg] AG Be aqosyy wo

ge YA yoB wee gesFa gg wad + MSs lad + VS

Alo] ty,

Mey, B wae ojo} YEps AAPasa Mebse= Ao] ofje, oF

74 AA WIS 2 ARE Sass GaAse 49q As Poses Aol

th.

LA 20] 8745-49)

AS ANZVYSo] et WIS sePp LIE Ye] zw] Bows opyet

AGGas Sa ole, ale] AS B ACK/NAK ASS ASAE Ao] QPHME
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(S43744)

(ATE 1)
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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 wasfiled in an application
which became abandonedorin 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 awareof a violation or potential violation of law or regulation.
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 (57) Abstract:  

 

PURPOSE: A method and a device for an uplink fast feedback

information transmission in OFDMA systems are provided to

transmit accurate information and to operate the systems stably by

increasing information data bit to transmit into 5 bits or 6 bits in

case of transmitting the uplink fast feedback information by using

the given frequency-time base resources. CONSTITUTION: A

method for an uplink fast feedback information transmission in

OFDMA systems includes the steps of: outputting code words

corresponding to data bit by receiving 5 bit information data bit of

the uplink fast feedback information; outputting transmission

symbols of a subcarrier by performing the orthogonal-modulation ~

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
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Agata} she VPI Ss US Ve Ques yyapu, 37] ws yay quel 3Sstol
9] QO} 9} Ao] YS ala ay Al} Ba} YE ¥SMSSS SASS AY YS,

a7 she AS AMSS AWRsu, br] AM WAG as ASS PST SS Ve

47] RUST PLO Fol AS ASE Aus Helo] WAs}u, y7] Aas Feo] WHE As WSS Ase
aps Fo] WI71S Loe s4oe8 Je rs cM gu as gal

ATHY 22.

a 21e ol hoya,

v7) AS PRES, 27] AD BAN ASHES Meo BSS 37] Aaa VS YEW Aas ovjeo] Qu vole
HES SUS Soe Fe DS oy aw as AA,

ATE 23.

Al 21a QL AY,

47) A PSE, By) Aw Mo] AMS S Bo] Asso] Ar] PHYS US oy Bus oul=s yx vole
HES LYS S4oe He vs Ey aw as 2A).

ATA 24.

A210] Wl,

37) Aa PSE, d7] 4 Ho) AINA SUE Qe doy MES PPE AS Stee se VS FEY SEAS
Al.
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AT) T&S YE Quo] Asso] 424 37/9 Qe qole] YES HAlSss, Ve] AAe BS Maal Bos 7] HF
SYESS ASD, H7] ZAR VPEMESS ASAE AS HBSS A MAtHE AS SASS FEDS BSH
Aw Ase Al

ATE 27

A218QLOVAq,

A}7] A513] =a aS ATS 24BWSA7E, 24 47/9] Qe dole yeSo] Aste ve] SYe Ws seo] opet
Bh EW Aan as Al.
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ays ale 2g

2 oye oF Bal adoalo] au AS uy BD AAlo BI Roza, Ss] Aw sop Pas as raw
ol A} APSF B39) alo} QuFo} sel WS yoy gas Aga] He way Y palo) Be oleh.

ug
oF AL 2S ASSE

2ao} cp, o] 2] 3k aay
4 24, aed, Hela

aa oS SA Aaa 2 ofter 44j2) tad, 44) 8 412) 2a, IMT-20002] a4 BE

3A doll eleBUS QEpco] AWAS ASHE 44d SSA AZAoB SAGTD VRE
& Sipe] dae7)s Yas, PAA(LAN), VHS SS BPEASS F We.

o}, alel wal0 El, ws Ale, el2)a1A1=1ND SY EEAAE OF GSE sts Wad + aeo] 2] & 44] o}
& BAA 2we 24 YElu| co] AyASs Ha] 20Mbps3] AS SUS FESR GDN, FH AW PY HS(Orthogonal Frequency Division Multiplexing ©] 3}, OFDM) pla} gro] 2a Fup HS os weaie. A}-2 Sp a1 2}

é SSE cE z4]e HZHA OBA, GS gole 2B Y(datastream)4}7] OFDM84] 2 th42] 4
+9) oz] ulch(subcarrier)S ©] 2 so] SAM AS Ste.& oe} ao} Ase] SEWO

ul S}

Bowe

Sh, AR7] OFDM 4A] 7) eket che AS ytAlo] zl Bap YS oS 44(Orthogonal Frequency Division

Multiple Access, °] 8} ‘OFDMA‘2} 4 8}7] 2 @t})o]c}, 47] OFDMA #4 2 BF 7 SI OFDM APH Ue] PakSuss
=o] ARS AAS, S U2] ke) Ab We7leeT BESO] AAR SHE Ub4lo] ch}, 4b7] OFDMA 84) 2 7) POH Se SA AABoal Aske a alo] aw Se] sue see a TS FE W(FAST FEEDBACK) 42Sabel Hg Bes Sas
qaSo) SayspA) Bc. 47] OES a alsuy] emmM alet shal Alec] 424] (Signal to Noise ratio, ©] dt ’SNR'°] 2}4S}7| SB Sc), WEA att SNR, 2SLe o)4 ch S21 (Multi Input Multi Output, °] 3} ‘MIMO'@} 4] é+7] 2 Gc}) a
EY BE Ae yew selae 22H oladAlc, ee EMSS pace AAK7] OFDMA BAl 4) 2 eon A] Aa47S EW Qs Seas UUs gale] Sal) Bas Halle] PH) aslo] AVsp7s Met.

= 1e $a eo) we Aw Foe BIS AS JAMA GMa Aolgdu Ase ae da Sa] FHS al
ea] o@ SA] et Selo] ch

& Hapa, 27] #Al7](10)= 9} 2) AS 27] (Binary Channel Encoder)(11)2}, H47](Modulator)(12) &
of side 3¢ 2) ol] 8 Snverse Fast Fourier Transform, °] 4} ‘IFFT’ 2} 44+7])2 @ch) 7/1 DS BHestet.

al ald 2S7IIDE ASDA FS PHYA OAV Bw qeoley yet Bsr, of S Yep wo} o] 7 S
S, o]zid, (20,5) #S SES 18so] PSNEESSMe.

AM?) B27) (12) 23) AE HW 7](Coherent Modulator) ©= AS 247) (Differential Modulator S MWe. 47]
AZNIDS WV] la A SS7ADANA SIDES PEPSS YA wWo},o]o] agape As AWS DIAE ES
aS WA WAS ap Bspo] et SF 4Ab7) IFFTZI13)2 SAA. 7] 4] 7] BAZ = ule] SAFO YE age y
al oj] 2c QOPSK(Quadrature Phase Shift Keying) W4] “= DQPSK(Differential Quadrature Phase Shift Keying) 4}
ASS Aes + Qtr.

7) = LYASE SA 7AV7| IFFT 713% 271 BENDSAS DLS Yel vo} IFFTS Fae # Asac. 4
UE PAl7] ee PAH a4] HE SAl7] UAE PAZ] so] AVIPO, Roe = Ie Base] Sa ne

ao] AY apr] & se},

of

2 = $e] eo) US OFDMA SA NAMA FHQS aolay Fale 7S 714 Fo HAl7] FRE MAR
ALM SAO] Cp,
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AZ] & 2S #2, 47) $2171(20)= DS zo] WS(Fast Fourier Transform, °) 3} ‘FFT'e} 4 3}7]= @ee})7|
(23) 2+, 247) (Demodulator)(22) # 9) 4l aa 4&7] (Binary Channel Decoder(2DS ZS.

37)

Al

ioZAZIOBSEY ASS HAAS CaS, 27] FETE 27] FAlales Vaso} FFTS +Vso
PALA Ss 4h7] BAZ] (Q2H2 SASch.

47) BZ) (22)= 47) SACO)AF-S 3S A] (Differential
Demodulator) £2# aac}, 2Ab7] B#71(22) = A?) FFT71(23)074] Ae = F4l AHS Ya wot, co) 2] AWA

YA HS BS HY S ALB Spo
Ntworir

237| | Al AS BBQ V7] FL71|(22)1 A] FS AWA (soft decision) #S YSAwWo} UA SAE; ASA
SAS BAST ojo] Asse Doly YES SF tect.

AVS 3b up o} BO PAS Be SA7I(10) B F4AV7I(2OS SH SFEAME 27] AG a Ds FEW Ane aAse
SAl A} HB] Zo] QLoyAy 2 OFo] Hz] Qc}, S219, 7) AGBaDTS YS Aue SA Aza Sool We FLA 4
Hoes ao] Se als]Alo] wzbsjojok Sr}, Te]U 24 a] =(overhead) HAS 4°]7] MA 87) FARA US| yy
EW ANS ASS] Wa SAYA ABMS BaS-+A Us zo] Be] PSs] 2] SE Aol
A (traffic channel) 44] Be 4AM] HHT, SS ABS Bryk se ABSIEUS ofx =oft 2 & =& wu1 {m = il

ENo)ubajo@ Abéke) 7 Alo] aw Ss A+LS}7] Salo] 4) AS FS(binary channel code)2} HABE WA(coherent
modulation) £% 2S WS (differential modulation) = Aye By S A} BSstar QtrH.

AY AS SIPE-AUS ANS ALS] 7] YOR ASS BH 2 Feo] BopAlAl S Jd 2$s] ta

Ajo] Foy) a] Bc}. S, HVA So] WE7- SRA SGHQa PSF Foe EAA Ase] As ga, Pea Al
gn Ase] QPS VR Bo] WH7} Ee FSp | Ach. Heb ASsey Bool B14 Al FH, ole He} aeyae
WZ yy ol as Bal oj) a] ach. ola, a7] AS Ha Vers Bz FUR Bol Acts Srvla Sole al
o}E} BO} A7}FE BSSpAl Ach. HS ol4l AY HSS} Ws*E BIE A4AGga Bos B24 Kell te Uo] a
Th. Ach} ChAl+YS Hol 7] Ha Be Sapa Us AMS FY9a TS yoy ga aso Ass ae, oHa=eoO oO

H] $0] B7sq] BAl Al AWS) A ze] B(throughput)°] GAs] Be

eet Muse Aea ws sew qu ASS io] Peeoa Ya so] ASS, 4H] Eo] QBS AS. 24}
AV] 4H) B9] Aw AsoORe MA SNR ASA SKA BAM accuracy)o] MPH 2) HU, WEB ze SNRS 47H
YMEdS ASS + YE S42] PAIS AIT Wc. HH yl So] Aw ASS UGA CES Au ASS Mall zkoI
HEME(Codeword)S FPF WR PSAE7} 167] BASLE LB] FU(flexibility)o] Asa) Wt

Begs JS 242 33 ga vs Jew gus Fold FpUSs AUS 1gs-o] VAR ASep7] As
uy BAAS asso] Veh.
B ogo] E Fe BAS BA AAwolal ajo] Aw ade] GHY MSS HAYS SU FYE SE HE oHESI
AYY] 14 JEW Qus ASAoe Asst] MYA gas seal wet
Boye Ee BAe MA AY PS9 USPS VA BIS SPs, AM se Gos US $ Me dea
ne Eu Qu as yg 2b ga]e aeeel atch

A7\9} VE SASS DAYS) YAM PQ] Ao] Ge WYS,Aa typ VIE GS Ae les Asse Sal
AMA, USF OW ADS JeC APs TS Hew Ane age

Ane ava ®

3

ne ssa shat, 7] UH BEM Awol] Beto] REo&
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JY Az} Ad} He PSMESS Sse BAe,W] SAYS FSSSo Asse AS VSS Aw vss
3,47] Aal WZ AS AWSS VST FSO] VIAE Qa,B71 VMS HSOs o] Fold AS VSS A
US Feo] MHSD, Y71 AnH Helo] Wa As ASS aAsete sae Ee.
A7| 9} BL BASS Gay] Ne B Yao] Aloo] pS ye,Ja Fp LEGS AS YA Salgere Fal
AMA, 2 QE Ayo]AL?Ys us wow Ans Asse aeWyo gol, a7] Aaa DS
HEM Awe] Sue Quojole] yes plata,37] FA Ve sole]weo Peso ¥TAESS SAape 3
Ast, Y7] SAG Qe AOE] uo] Is PSs eo] Pest YVUSS aa wets, 7] Aw wad As aus
& SAS ga, 7] WEG AS AVS Page Age] AY HS} SSSe ol Hoja Fil Ass aas
Feo] WaS}U,7) GS Feo] WAM Ag ass Asse ys Tye

37] 9 BL SASS PAsp7] HEB wg] Aloo] HS owe,Aw sap PY GS AS YAS rape Sal
AAWMAA,24 JEM Ayo AS Pega us yey qus ages Yayo Moy, W7] Fees ws ws
a Awol GUS aevole VES Falapa,A7) PAG Vw aloe]Eo ASE PEISSS SA she wpy a,
7) zal Aw vjole] yes) HP HSIEo Ase JUSS Aw Izy,H7]Aw wz AS YASS S
Bape Qo,ay) zg aS AWS Bde ge] Goa Pusu FSSs ol Fold $a VES ABs Fal
o) BatSpsL, 7] YsFejo] WH AS ASS Asse ays weele

7) 9} 22 BASS GAs] MaBowe] Aledo US GAS, AR FFs BOGGS BS We agae Bal
AWA, TH seu AWS of SHAY a 1s yoy gug Asse Bao gol, Asst} se YPUs
4 YEN Awe VYsts,Y7] TS FE Yoo] JSato] WES hss| PRISE To] Yoo) Po det Aa
ay Ae 7} A} WS YSMIESSS SASS MY YS, 7] SYA FSISSo Bose As USS AM
WZS}D, 7] A WAG AS AUSS PUSS Foo] WQsho] Sespe Yas WAS, a7] HUST RS
og oHolal as VES ALS Feo} Vishay, 47] Aas Ago] WHS AS USS ASS AUS Feo] a
7/8 2Vaq.

ayol Py

o]3} B wbo} ubghalgl la) o] gS Beet SUS Paso] Bays] AVMc}. Ty Bwyes Aygo] Vol, Baad
a] 7s SS PAO at FAIA AM] BIg) azls Bxgata] S28 + glepy Wesle BH a AMM BBS
Berech.
ahs 2 We AS FES aol Qu So] syel Pega us yay yu] Aso] pe as|ys sola, ou]

° M-2 .

71 M-4l AY BS} Uae WAYS Sal Aaa Us VSM Avs RSAOe AST +
at Ee ] 2.

]
Gc 7 a AA

o] Bt oleh. ES,B PQo] AS UAIAE WBA WIS ALeoBa, HappUSH AU ASS SA FUE
= ar} ole gai le SS go] UGE + VE Iya Ws yoy gus Aegon Ase F yeh

BAS] SUE HE Svs gus Asse wus Al
RE seh,wy, BA aAAwoa apes

Gk

olspo] A] ABS E BF Bao] wpsgas AA ase ala Sub He chs GS(OFDMA: Orthogonal Frequency
Division Multiple Access, ©] 8} ‘OFDMA’ 2} 4 8}7] % @tc})

KtK'2} aay

As wpa s aegeb7] 2 ae}al B Deyo] aAJalo] we OFDMA 4] AAPA Aa TA SY Ques as
shy] Ma Sal7)BY allo] FAS APASAS PRape] Agel} Zz ach

G GL

Oe= ee} Aloo] we OFDMA #41 VAMAPYA us you Qu Ase ae$a] PRS MAA
Tm

& HAS, AZ] SAVICOOSE, AHS Al] AR aad, seaa 7S HEH Aye] golly yes FS
S}3-= AY S71 (Channel Encoder)(110)9}, 47] 4 aol] 4] 2S Yst3] A=(Noncoherent) YA Qe WASEe
18] Y= A Z7](Noncoherent Modulator)(120) # SAlY ASS ADS Feo] ASCIFFT: Inverse Fast Fourier
Transform, °] 8} ‘IFFT’2} 3 6}7]2 @#c})sto] ASS IFFT 7]/(130) 8 SSetct.
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AZT) AQ PSOE ASW FE AEBS as YS guys) qoyS7} SIA a, 27) Qe apo}ey ys

2 YAwo} ojo] HSsE F¥SMIECcodeword)S #7) G2OUAE BA*71202 SAC. a7l4 47) Aa PSI
O= YAS 4B] Eo] ue} ol4l Ae HS7] GE M-2 BS BE(M-ary Block Code) +S 4}SS=E M-A AS(il

S7SABS += Qrh

AZ] ARHBAE PA7(12V)=E 27] AY SS7I1IOLZHEY YAR PSSMEo] Asse As HSU2a Hews
HEALS ALR SO] ALS HF 0) S ALP] IFFTZI130)H SAA}. 4H 7A 7) PSSNVE BA7NCA20E Ue] AOS VE
jaya Beal of ic) 2zlat 4 A(Orthogonal Modulation) YA] SS ABs = Bch. 47) IFFT Z7|(1380 47] das]
QE WA7)120) 234] 27) AS AWS YUSxo}l [FETS SAMs | AS}, 47] | Borla B Swe] Aloo] wt
= Aly] WS fz] Washo] Adasen, deoe 4S Aso] B yo] AA] GS aly] Wt aol dl
sso) 28s-7]= Bc.
E 4t #2 wg ol Ajolo] w= OFDMA #41 A284] 44g Sa DS ew ge pale He Al] FRE NSS
2F EAA EMolep

Atal]

AMZ] 4B AAS, Ab7] -FAL7I(QOOE, A171 BAS] HAL ASS DS Feo] WA(ast Fourier Transform, ©] 4
ERTS JayAso] Hahp Yeo] Hal URS Wass PPTZ|(2G0)4, 47] TG BA HAL ASS BHA

= WaATeE 371(Noncoherent Demodulator)(220) 2 #23 44) AHA 44a a ws FEY Quel golesHES 2PSse AY 2=7)(Channel Decoder)(210)S 2Sset,

A¥7] FFT71(230)= 47] $2417)100)248) PA ALS 7} MAS, PETS Sapo] SA AHS A) Wade ssa
7\(220) @ 2A oc}.

A}7) ABA E SA7|(220)E V7] FFT7(230 SFE] Al ABS USA}, 37] PAls Awe] ABA olt
decision #2 VAVIAIE SA OHS A854 TA F 7] AS BB 2

AZ] al 2S7|(Q10)E 47] Vase BA7|(220)224 47] AVA (soft decision eS YA}, 87] FA]
(LOOZ#E A BSME7} ASTVEDS BAAD, 27) Bt Srp] HVs= Aoley YES SAMtrp. 47114
7) AY BSZ7IQIOE PASE HES] Ge} old AY SB] HE M-4 AY SSS ABS + Ut.

 

oP QoS A] 3 YEAS PRO] BBY] Apopoy GE Ss Tas] Ma SHazlo] FHA date ag
YOO}, olaBBV} AAoo] YS g7) Spas ls VIVA UH Ey aw Spal wYal asta}
Agah7|=. ac}

ojatay MBAS BQ} AAlgo] pe AeYa ws slow yu Ase OFDMA $4 AaB Vaya+
ShE-A) 2H APO] 3x 3 7] BIS KS GAT PIE APS] ASUS YS Fo} AWsp] zs Wet

Aba

© SE EH BBO) AAlofo] wkOFDMA F4l VAMUF Sy ago Bega us yoy ge ase aay 3
x3 7S} HukEs FS G77 PSYE VEY FyP-AAS AUS EAP UMo|c}, | GS ¥vwy) Aloo] ps
OFDMA #41 A28o]A) 3.x 3) FSS} PLO] PGVE VSYESS Mos VAG Kol, S7L BoBo|
214] ooOFDMA $4 AAPA] 3 x 3 M9] PUS} HS] PINE ¥RISSS HeSs SA egSAolc
ol 7]A], 4171 © SE M-2l PSK A Aol AALS sol ue} AYYa ws yay au Ass yay Osseo FF
—A) 2AMS YERH], of eH Bw Go|e] HS] HS 4 vl] soln], M=8 4 8-4 Ha PSS ABAS BH AS
Hebi oleh. aha, olsiol |S B71 6 M7] 471 = 7S PAs] AS SSM Pus alee] Bw dole MES
Ase YS USD, WA GS Br] V5 FSHE | BY EIS BRA] B BBO] AA oA] UF sawJue Sule 3 oul es Ausole MES Leake wala ole) Ag eh7| = ee}.
47) & 5S PAI, V4 ASHUA BE AYA BS vay gy qole wee ae ¥a7]S Sz}so} Wasa= vz7le Yeachola, wr “je dole] MES) SE 4M BoM), 8-2 AM PAIS eee BPEaT. a
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Awa 47) dade BAZ7| IVE 27) AS ASS A YW A(Orthogonal Modulation) BUS Ab-S sho] MACH. oO]
#47) PRUE AAS Se] WAM BA ABYSS IFFT) S SA IFFT] ASA. lst, S7] SSS Sal F
7) & 5 GE Ae AE ME AS BAS Ne paAoe Ags7|B ae

A7] 26S HHA, 47) | 62 8-2 ASHSTIANA SARE est 167/419] FRMESS EAS EA].
7| 8-21 AY BSE, 47) AB Dole BV eE7} YSSa, 37] | 6} SS Whos 167}4/2] FSAHES FAYE U
a3)He Ways SaapAl Ach 7A, 47] 8-41 AS BSS SO BSAHS] HES Aol] Ha, ¥SH= WA

4 a 84 Ae (minimum Hamming distance)7} AW7} FES AA. 27] BWAzle} Ps cee HE +e 74!
Ku

Re
= 24 FS ApoHSSHE go] AAs] SE Ao ATS VE AcH. oF, B71Se AS YRIA FSI=
25 2S Qo $2 9SS FE UAJ7]) Ae AY Aes 67} Bry. S, 71 16714] ZheFSAESMA, AS

So #Sast "O'S BP Huksa} Soll Het YSAE AO, Al, A2, A3, A4, ASS WAS "OQOOCOO"| CT}. Ve]SAE"8"BP PRSa- HS] st ¥SM= AO, Al, A2, A3, A4, ASS] MBS "012345"7} Fo] B7] FH ZA
=, FS PSHE 0's} PSEME “8” U9] AY Ae 567) Ate. A714, G7] AA AY Azrt set He BE best T
HEM=S| Hol Ha, a7) F SSAE ZT HA AzZ7t5GUS 4Hepwch.

a7) CHOBE M27 = 87) 8-3 AS PSST WARE PSHE deo] Aw MANS Aa. 4, 8

7) AROGE WA7E 27] Jal WA YAS O] So] 47) 8-4 Ae FS7S Sal vese 4x UolE WES wu
BMC, Y7IA, 37] BAASS ara ol ue aS AUS 37] & 7] YEP A sto} Act, G7] AS HAWS Aa WelSF PPOs FHA A] PUSS HSM A WPA. 7] Jal WAAbsa V7] 2\ a WA Se 37) = 7H
zo], a] td] PO, Pl, P2 2 P3>} Wo) Ue}, 47) 2 aw AS AYSe QPSK(Quadrature Phase Shift Keying) 4
# AWSHA, 27) PO, Pl, P2 2 PBS 37] +4) 13} Pol TS + stet

a
P3=exp - j—i)

BH, 3x3 HY PSs BS] pAbabe] alo] PylSspoy= Yr] | 7] SAM vps} PS AWS S ASelech, yy
A heel Lis] Wesabe Hal BwS each of7ia, 71 saa ALE sheds Ae = Veh. teu yl
Ss AUS] Ge AXA PS We] layAo] agspe aw wMeyse aga

aU Palos, ASSpawAb SHE 44] ES] Qe ooley7t Fol 4M, SAl7le Bz] | 6a] Beto] FSA=SCAO, Al, Az,
A3, A4,A5)8 SQaer}. 2A chs, 87] SAE, AAAS x 3 Wo] SST HSAOasses Aw AS, +
Wal 3x 3 72] PASI Hol Alo APs Aw MEYS Asso] ASetct. o] st Wo}, otal et Al Wal Hals sh

el Adasses Aa YS Ws 37] = 79] YHoe zz Asse. 474, S7) 7S HHA, 871 4HB AE, YS So] ME] Mee Oo] APsAS AH A= Po, Pl, P2, P3, Po, Pl, P2, P3°] AVAr}, We] UA
7t ol] BASSE AS AA WS PO, PO, PO, PO, PO, PO, PO, POS] AAHD, HY MAA 7o] Hsste aS AB RS
PO, P2, P2, PO, P2, PO, PO, P27} AABS GS + Beh.

7) SA7 SPE] ASS AS ASS TAS, FFTS Fal +4! UESPFT@e}, o}o] 44, a7] al
e710 3x3 ANY PWS BS C7 tel Hah 872] 7Set Ala Elo] St Bega] ANAaoe, M-4 Ae S574 1674) BE Wot FSS ESO] HPSS Zlal Helo] Axakol He

Zp AALS HE, 77) Alebel BS Sod Haag Ze FAMEAPSE BH qlee HES 4
GF. AA etry.
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