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1. INTRODUCTION

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

inter partes review of claims 1—14 of US. Patent No. 8,102,833 B2

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

LLC (“Patent Owner”) filed a Preliminary Response. Paper 7 (“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

respect to at least 1 of the claims challenged in the petition.” 35 U.S.C.

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

partes review of claims 1—14 of the ’833 patent.

A. Related Proceedings

Patent Owner has asserted the ’833 patent against Petitioner in Optis

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

(E.D. Tex.) (the “Litigation”). Pet. 3; Paper 5, 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 US. Provisional Applications,

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

November 13, 2007; and (3) 60/988,433, filed on November 16, 2007. Ex.

1001, [30], [60], 127—15.

The ’833 patent relates generally to uscr equipment (UE) of a mobile

communication system transmitting uplink signals, including ACK/NACK

signals, control signals other than ACK/NACK signals, 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 (CQI), and preceding matrix index

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

ACK/NACK signals from control signals other than ACK/NACK signals

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 control signals

will mean those except for ACK/NACK signals”).

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

carrier frequency division multiplexing access (SC-FDMA) scheme for

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

3GPP LTE system prescribes that data signals and control signals among the

uplink signals are first multiplexed and ACK/NACK signals are transmitted

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

uplink ACK/NACK signal transmission is required for downlink data. Id. at

1:3 5—40. As the ’833 patent also describes, it was determined that, in 3GPP

LTE systems, when the 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 acknowledgement sent by the UE to the
base station to confirm it has rcccivcd a transmittcd data signal. Ex. 1008

1] 38. According to Dr. Wells, a positive acknowledgement that the data
signal was properly received by the UE is known as an ACK, and a negative
acknowledgement if there was some problem receiving the data signal is
known as a NACK. Id.
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require higher reliability than the data signals,” and “the ACK/NACK

signals require higher reliability than other types of control signals.” Id. at

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

ACK/NACK signal transmission is required while all the control signals are

transmitted by approximating to the reference signal, “problems occur in that

the ACK/NACK signals can neither be transmitted by puncturing the control

signals arranged near the reference signal nor be transmitted near the

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

for transmitting uplink signals by efficiently arranging ACK/NACK signals

and other control signals in a resource region considering priority among

them. Id. at 227—10; see also id. at 2:25—27 (stating that “arranging the

ACK/NACK signals 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 scheme in which information sequences are transmitted using

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

includes two slots, and each slot includes 7 SC-FDMA symbols. Id. at 5:40—

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

reference signals that are pilot signals. Id. at 5:40—43. Each resource block

includes 12 OFDM (orthogonal frequency division multiple aCcess)

subcarriers and 7 SC-FDMA symbols in one slot. Id. at 5:37—40. The ’833

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

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



Page 5 of 436Page 5 of 436

IPR2018-00807

Patent 8,102,833 B2

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

time-frequency mapper.” 1d. at 5:46—49.

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

below.
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The annotated version of Figure 6 above is a diagram illustrating a

I method for transmitting uplink signals in accordance with one embodiment

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

portions, arranged vertically, and is slightly annotated by Patent Owner with

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

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 ND). This top portion of the

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

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

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

multiplexed signals. Id. 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/NACK signals to be transmitted

that “are arranged by puncturing the multiplexed data.” 2 Id. at 6:63—66. In

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

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

The third portion of Figure 6 (labeled 603), which is located at the

bottom, illustrates the embodiment in which information sequences such as

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

SC—FDMA symbols according to the time-first mapping method, and then

transmitted on the uplink. Id. at 6:52—56; 6:66—72. This portion of Figure 6

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

refers to as “a 2-dimensional resource matrix.” Id at 6166—72, 9:6—7. In

accordance with the time-first mapping method, the multiplexed signals

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

2 As used in the ’833 patent, “puncturing” moans “overwriting” or
“replacing” specific information. Id. at 6: 15—21 (“overwritten” means that
specific information is skipped and the corresponding region is mapped;
“overwritten” also means that the length of the entire information is

maintained equally even after specific information is inserted).

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

Id. at 6:66—73; 7:6—10; 9:6—21. Resource matrix 603 shows a total of 14

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

subframe—12 SC-FDMA symbols (numbered from t0p to bottom as #1

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

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

#4 and in a part between symbol indices #9 and #10. Id. at 5:37—45; 722-5.

The ’833 patent explains that the ACK/NACK signals are set in such a

manner that they overwrite the data signals on both sides of the parts to

which the 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—14 of the ’833 patent. Independent

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

(with paragraph lettering added as in the Petition):

1. A method for transmitting uplink signals comprising control

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

[la] 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;

[lb] mapping the multiplexed signals to a 2-dimensional
resource matrix comprising a plurality of columns and a plurality of
rows, wherein the columns and the rows of the 2-dimensional

7
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resource matrix correspond to single carrier frequency divisional

multiple access (SC-FDMA) symbols and subcarriers for each SC-

FDMA symbol, respectively, wherein a number of columns of the 2-
dimensional resource matrix corresponds to a number of SC-FDMA

symbols within one subframe except specific SC-FDMA symbols
used for a reference signal, and wherein the multiplexed signals are

mapped from the first column of the first row to the last column of the
first row, the first column of the second row to the last column of the

second row, and so on, until all the multiplexed signals are mapped to

the 2-dimensional resource matrix;

[lc] mapping ACK/NACK control signals to specific columns

of the 2—dimensional resource matrix, wherein the specific columns

correspond to SC-FDMA symbols right adjacent to the specific SC-

FDMA symbols, wherein the ACK/NACK control signals overwrite

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

matrix 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):



Page 9 of 436Page 9 of 436

IPR2018-00807

Patent 8,102,833 B2

Exhibit Reference Publication or

Filing Date

Ex. 1006 US. Patent No. 8,331,328 B2 Filed June 4,

(Papasakellariou) 20083

Ex. 1010 US. 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)

I Petitioner challenges the patentabilitv of claims 1—14 of the ’833

  

 
 

  
 

 
 

 
 
 
 

 

 
  

patent based on the following ground:

Reference(s) m Claims Challenged
Combination of Papasakellariou, § 103(a) 1—14

Cho, and Motorola

II. DISCUSSION

  

A. Claim Construction

1. Applicable Law

In an 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 US. Provisional Application No.

60/942,843, filed on June 8, 2007. Ex. 1006, [60].
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specification of the patent in which they appear. 37 C.F.R. § 42.100(b).

Under that 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. In

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 ’3 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. Id.

3. Patent Owner ’s Position

Patent Owner asserts that for purposes of its Preliminary Response, it

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

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

the ’833 patent must be performed in the order recited in the claims. Id. at

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

Cir. 2003)). In this regard, Patent Owner argues that the express language of

the claims requires the steps of each of claims 1 and 8 to be performed in

order. Id. Patent Owner also asserts that in the Litigation, the parties agreed

10
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on constructions that impose an order to the steps of both claim 1 and 8. Id.

at 50 (citing Ex. 1013 at 13).

4. Analysis

We adopt the district court’s claim constructions in 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 determinations of the 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 was filed on June 4, 2008, and claims priority to US. 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. Id. at 16—27. Patent Owner contends that Papasakellariou does

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

patent claims are entitled to priority to an earlier-filed provisional

application, which predates the June 4, 2008 filing 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 fundamental issue

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

under § 102(e) based on the priority date of the ’843 provisional.

11
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For the reasons set forth below, we agree with Patent Owner that

Papasakellariou is not prior art to the ’833 patent because Petitioner has

failed to show Papasakellariou is entitled to claim the benefit of the 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 September 11,

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 met its initial burden of production in establishing

Papasakellariou as prior art. See In re Magnum Oil Tools Int ’1, Ltd,

829 F.3d 1364, 1376 (Fed. Cir. 2016); Dynamic Drinkware, LLC v. Nat ’1

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 production shifts to Patent Owner to argue or produce

evidence that 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 patent is entitled to claim the benefit of the provisional applications and

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

12
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As Patent Owner argues, 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 Owner first asserts that, in the

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

of the ’833 patent.” Id. 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 2009 is 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. Id. n.3. Patent Owner asserts 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. Id. Second, Patent

Owner asserts that, “in an abundance of caution, Patent Owner presents a

claim chart identifying disclosures from the ’427 provisional that support

claim 1 of the ’833 patent.” Id. at 19—28 (citing Ex. 1004, 7—43, 53—79).

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

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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Owner that 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

same priority date as claim 8. Prelim Resp. 19. Patent Owner has also

persuasively demonstrated in its claim chart that the limitations of claims 1—

14 are supported by the disclosure of the ’427 provisional. Id. 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 November 13, 2007.

2. Effective Date ofPapasakellariou

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

partes review, once a patent owner has responded to 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 patent is

November 13, 2007, which is 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 upon in the Petition to demonstrate that the claims of

the ’833 patent would have been obvious were included in 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, Ina, 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) reference is

available as prior 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 which the petitioner relies.”)).

Petitioner contends that the relevant disclosures of Papasakellariou

are available as prior art and entitled 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 which the Petition relies.

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. Id. at 21—27. In regard to

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

analysis in the Petition, “the subject matter on which this Petition relies is

disclosed in the Papasakellariou Provisional [i.e., the ’843 provisional], as

well as Papasakellariou.” Id. at 27.

Patent Owner argues that, 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 Owner argues that Petitioner relies on

15



Page 16 of 436Page 16 of436

IPR2018-00807

Patent 8,102,833 B2

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/NACK signals, but this two-step

embodiment is not disclosed by the ’843 provisional. Id. at 52—64.

We agree with Patent Owner that Petitioner has not met its burden of .

proof because Petitioner has not shown that 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.

As Patent Owner argues, 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 111] 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-FDMA transmitter” and “discloses

multiplexing CQI bits 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,

225—18, 3:55—56). Petitioner also argues that a person of ordinary skill in the

art would have understood that “‘first control signals’ refers to control

signals . . . other than ACK/NACK control signals.” Id. (citing Ex. 1001,

[57], 1:40—44, 5:13—24; Ex. 1008 1111 153, 154). In regard to the portion of

limitation 1[c] reciting “wherein the ACK/NACK control 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/NACK bits also need to be multiplexed,” 4 data bits or CQI bits (if

any) “may be punctured.” Id. 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,

225—13. Thus, as Patent Owner argues, and we agree, Petitioner relies on

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

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

followed by puncturing with ACK/NACK signals. Prelim. Resp. 52.

Figure 2 of Papasakellariou is reproduced below.

250 250

  
 

 
   

  
   

 
 

O

210 g 270 280 2920
1 MULTIPLEX PUNCTURE § TRANSMITTED

mg] :2: DATA ans DATA ens g INS6%ION SIGNAL
2 ' AND oou BITS INSERT ACK/NAK E

205 m
8

CONTROL OF LOCALIZED FDMA 255

FIG.2

4 Although Papasakellariou refers to “ACK/NAK,” rather than
“ACK/NACK” as used 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
quoted or referred to in this Decision with “ACK/NACK.”

17
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As described in Papasakellariou, Figure 2 “is a block diagram

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

bits, CQI bits, and ACK/NACK bits 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 under the

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

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

and coded data bits 210 are multiplexed at block 220. Id. at 226—7.

Papasakellariou explains that, if ACK/NACK bits also need to be

multiplexed, “the exemplary embodiment assumes that data bits are

punctured to accommodate ACK/NACK bits [at block] 230.” Id. at 227—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) and filtering are applied at blocks 270 and

280, respectively, to the transmitted signal 290. Id. at 2:13—18.

Patent Owner also argues, and we agree, that Petitioner has not shown

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

process in which data and control signals are multiplexed before being

punctured with ACK/NACK signals, 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 argument that neither Figure 2 nor its

description in Papasakellariou appears in the ’843 provisional. Id. at 56.

18



Page 19 of 436Page 19 of436

IPR2018—00807

Patent 8,102,833 B2

Second, we also agree with Patent Owner’s arguments that Petitioner

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

matter of Figure 2 of Papasakellariou on which Petitioner relies in its

obviousness analysis in the Petition. Petitioner cites Figure 2 of the ’843

provisional as disclosing “multiplexing first control signals and data signals

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

substantially the same structure as Figure 2 of Papasakellariou” (id. 71—72).

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

correspond to Figure 2 of Papasakellariou, but instead corresponds to the

embodiment of Figure 3 of Papasakellariou, which is described as an

alternative embodiment to Figure 2 of Papasakellariou. Prelim. ReSp. 56—57

(citing Ex 1006, 2:19—31). In other words, as Patent Owner argues,

Papasakellariou discloses two distinct embodiments for the SC-FDMA

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

alternative embodiment shown in Figure 3. Id. at 54-56.

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

reproduced below.

 

 
 

Transmitted

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

Ex, 1006, 3:58—60; Ex. 1007, 2. Figure 2 ofthe ’843 provisional is 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 showing its output being input into

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

which is 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 under the others (and showing its 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
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essentially the same. In particular, both show control bits and data bits 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 Owner argues, and we agree, that Petitioner does not cite

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

Petition. Prelim. Resp. 57. We also agree with Patent Owner that the

description of Figure 3 in Papasakellariou is almost exactly the same as the

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

Ex. 1006, 2:19—3 1, with Ex. 1007, 2).

Third, we agree with Patent Owner that 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, which involves overwriting, or replacing, data)” Id. 5—6

(citing Ex. 1001, 629—21). As Patent Owner further argues, the disclosure

regarding Figure 2 of Papasakellariou also recognizes this distinction as it

“discloses two separate steps for multiplexing data bits and CQI bits

(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, 216—10.

We agree with Patent Owner that the “Papasakellariou Provisional [i.e., the

’843 provisional] fails to make this 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 Owner argues, Figure 2 of the ’843

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

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

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’ and Stating that ‘certain data bits . . . may be punctured and

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

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

DFT is necessary to preserve the single carrier property of the transmission.”

Id. Thus, we agree with Patent Owner that 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 shown in Figure 2 of

Papasakellariou, in which data signals and control signals are multiplexed

before being punctured by ACK/NACK signals. See Prelim. Resp. 62.

In summary, for all the reasons discussed above, we agree with Patent

Owner that Petitioner has failed to meet its burden to show that the ’843

provisional discloses the subject matter of Figure 2 of Papasakellariou on

which Petitioner relies in the Petition to teach or suggest limitations [1a] and

[lo]. Accordingly, we determine that Papasakellariou is not entitled to claim

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

filing date of Papasakellariou is June 4, 2008, which was the filing date of
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the application that issued as Papasakellariou, i.e., US. Patent

No. 8,331,328.

Because the earliest effective filing date of Papasakellariou on June 4,

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

November 13, 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.

III. 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 of the ’833 patent are unpatentable based on the ground asserted

in the Petition.

IV. ORDER

Accordingly, it is

ORDERED that the Petition is denied, and no inter partes review is

instituted.
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12/209,136, now Patent Number 8,102,833.
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and the rows of the 2-dimensional resource matrix correspond to single carrier frequency

divisional multiple access (SC-FDMA) symbols and subcarriers for each SC-FDMA symbol, -



Page 33 of 436Page 33 of436

LEE, et al.

Patent No. 8,102,833

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

Respectfully submitted,

/Kenneth A. McClure/

Kenneth A. McClure

Registration No. 62,886

Date: Octoberll 2017 

Certificate of Service

PanOptis Patent Management, LLC I hereby certify that this correspondence is being filed with

7160 Dallas Pkwy the U. S. Patent and Trademark Office Via EFS-Web on
. . October 11, 2017

Su1te 250

Plano, TX 75024

Telephone: (214) 744-5000 Kara COffman/Kara Coffman 
Customer No: 47391



Page 34 of 436Case 2:16-Cv-OOO59-JRG-RSP Documgfig‘iéé OHIAE 04/27/17 Page 1 of 1 PageID #: 2426
A0 12(2- (Rev. 08/10)

Mail Step 8 REPDRT ON THE
Director oi‘tiie HST Patent and Trademark Office FILING OR DETERMINATION OF AN

TO :

Poi}. Box 1450 ACTEGN REGARDENG A PATENT UR

Alexandria, VA 223134-151} TRADEMARK 
in Compliance with 35 USC. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a couit action has been

led 1311116 US District Court Eaeiem Dietriet of Texas, Marsha“ Divieion on the f0110wiiig
 

E] 'i‘i'adematigs (it Mi’zitetiis. ( Z the patent action involves 35 U.S.(‘;. § 292.):

DOCKET NO. DATE FELED US. DESTRHCT COURT

2116-CV-59 1/17/2016 . Eastern District of Texas, Marshaii Division

PLAINTIFF DEFENDANT

OPTES CELLULAR TECHNOLOGY, LLC and PANOPTES KYOCERA COMMUNECATEONS, ENC, KYOCERA

PATENT MANAGEMENT, LLC ENTERNATEONAL, ENC. and KYOCERA CORPORATEON

PATENT DR DATE OF PATENT , V, W , T ,_ ,. . r , ,RF
TRADEMARK ND. OR TRADEMARK AOLDJ‘ 0L P53“ OR TRAJEM‘

i 8 019,332 9/13/2011 OPTES CELLULAR TECHNOLOGY, LLC

2 8,102,833 1/24/2012 OPTES CELLULAR TECHNOLOGY, LLC

3 8,437,293 5/7/2013 OPTES CELLULAR TECHNOLOGY, LLC

4 8,174,505 5/3/2012 OPTES CELLULAR TECHNOLOGY, LLC

-——

in the above—entitled case, the following pate11t{s)/trademai‘kw) have been ineiuded:

DATE INCLUDED INCLUDED BY

 
: Ameedment [3 Answer [1 Cross; Bili [:1 Other Pleading

PATENT OR DATE OF PATE NT Y F7 W x T i , T‘ , r 1 x w'

TRADER/1 ARK NO. OR TEA} EMARK TOLDTR 0L P‘T‘ERT OR TRAJJEMART

 
in the abeve -----entitled case, the fellow/111g decision has been rendered orjudgement issued:

DECISION/JUDGENTENT

Dismissing Kyocera etal with prejudice

CLERK (BEBEHEPUTY CLERK DATE

4/27/17
(TEDAALLD A . D ‘ {EUR/Q“ 

Copy inn-{1mm initiation of action, maii this eepy to Director Copy 3------Upon termination of action, mzaii this copy to Birecter
{Tom 2------Upon filing document adding patenfls}, maii this copy to Director Copy 4------Caste fiie copy



Page 35 of 436Case 2:16-Cv-OOO60-JRG-RSP Doom/133%? £5 01—11% 04/27/17 Page 1 of 1 PageID #: 161
A0 12(2- (Rev. 08/10)

Mail Step 3 REPGR’I‘ 0N THE
Director ei‘the HST Patent and Trademark Office FILING 0R DETERMINATIGN OF AN

TO :

Poi}. Box 1450 ACTEGN REGARDENG A PATENT UR

Alexandria, VA 223134-151} TRADEMARK 
En Cemphahee with 35 USC. § 290 and/0r 1,5 U.S.C. § 1116 you are hereby advised that a mud action has been

fiiedihthe US District Court Eastern District Of Texas, Marsha“ Division on the fellewing
 

E] '1‘i'adematigs (it [Emma/.5. ( Z the patent action involves 35 USE. § 292.):

DOCKET NO. DATE FELED US. DESTRHCT COURT

2116-CV-60 1/17/2016 . Eastern District of Texas, Marshaii Division

PLATNTEFF DEFENDANT

OPTES CELLULAR TECHNOLOGY, LLC and PANOF’TES BLACKBERRY LEMETED and BLACKBERRY

PATENT MANAGEMENT, LLC CORPORATEON

PATENT DR DATE OF PATENT Y W W K T M T. . r . «My
TRADEMARK ND. OR TRADEMARK AOLDJ‘ 0L P53“ OR TRMEM‘

i 8 019,332 9/13/2011 CPTES CELLULAR TECHNOLOGY, LLC

2 8,102,833 1/24/2012 QPTES CELLULAR TECHNOLQGY, LLC

3 8,437,293 5/7/2013 OPTES CELLULAR TECHNOLOGY, LLC

4 8,174,505 5/8/2012 OPTES CELLULAR TECHNOLOGY, LLC

111 the above—entitled case, the following patentt'sV trademarfls) have been iiriuded:

DATE {NCLUDED INCLUDED BY

 
: Ametidment [3 Answer [1 Cress Biii [:1 Other Pleading

PATENT OR DATE OF FATE NT Y $7 17 x T t , T . r 1 x w'

TRADER/1 ARK NO. OR ERA} EMARK AOLDuR 0L Ph‘ERT OR TRAJJEMARR

 
in the abeve -----entitled case, the fellewihg deeisieh has been rendered erjudgemeht issued:

DECISION/JUDGENEENT

ORDERED that all claims brought by PanOptis against BlackBerry in this action are dismissed Without

prejudice

(BY) DEPUTY CLERK DATE

ch 4/27/17
 
Copy inn-{1mm initiation 01" aetien, maifl this eepy te Directer (3(pr 3------Upon termination 01' aetien, maii this eepy te Bireeter
{fem 2------Upon filing dewment adding patenfls), maifl this (:5pr ti) flireeter (3(pr 4------Case fiie cepy



Page 36 of 436Page 36 of436

A0120 Rev. 08/I0

  
  
  

 
  

 
 

  

 
 

TO' Mail Stop 8 REPORT ON THE
' Director of the US. Patent and Trademark Office FILING OR DETERMINATION OF AN

PO. 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. § 1 116 you are hereby advised that a court action has been
filed in the [1.8. District Court for the Eastern District of Texas, Marshall Division on the following

 

  

 

 
 

 

E] Trademarks or I] Patents. ( [I thei‘patentiiic—tiori involves 35FIUIS.C~.H§ 292.):
US. DISTRICT COURT

2:16-cv—58 Eastern District of Texas, Marshall Division

DATE FILED
1/1 7/201 6

PLAINTIFF DEFENDANT

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

PATENT OR DATE OF PATENT . .
OR TRADEMARK HOLDER OF PA TENT OR TRADEMARK

1 8,019,332 9/13/2011 OPTIS CELLULAR TECHNOLOGY, LLC

DOCKET NO.

 

 

  

 

 
 

 

 

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

_-

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

DATE INCLUDED INCLUDED BY

[I Amendment [:I Answer B Cross Bill C] Other Pleading

PATENT OR DATE OF PATENT 7‘
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

-—
__
-_  

In the abOVHntitled case, file following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

ORDERED that all claims brought by PanOptis in this action are dismissed without prejudice.

CLERK (BY EEPUTY CLERK DATE
(E .E A- ONE Q r arlene Hinton 5/13/16

Copy l—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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A0120 Rev. 08/10

Mail Stop 8 REPORT ON THE
Director of the US. Patent and Trademark Office FILING OR DETERMINATION OF AN

TO:

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 US. District Court for the Eastern District of Texas, Marshall Division on the following

III Trademarks or I] Patents. ( El the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.s. DISTRICT COURT

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

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

RA maria;

_

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

DATE INCLUDED INCLUDED BY

 
1:} Amendment El Answer I:l Cross Bill D Other Pleading

PATENT 0R DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

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

DECISION/JUDGEMENT

 
CLERK (BY) DEPUTY CLERK DATE

Copy l—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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A0 120 Rev. 08/10

TO' Mail Stop 8 REPORT ON THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

 

 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court Eastern District of Texas, Marshall Division on the following
[:I Trademarks or I] Patents. ( I] the patent action-involves 35 USC. § 292.): —— ‘

DOCKET NO. DATE FILED U.S. DISTRICT COURT

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

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

-—_

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

 

 
 

 
 
 

   

   
  
   

    
 

DATE INCLUDED

 
[I Amendment [I Answer I] Cross Bill C] Other Pleading

PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

-—_
———
-——
—-—
——_

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

  
 

 
 

(BY) DEPUTY CLERK

Copy l—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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A0120 Rev. 08/10

 

 

TO- Mail Stop 8 REPORT ON THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § I I 16 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

I] Trademarks or I] Patents. ( I] 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, Marshall Division

PLAINTIFF DEFENDANT

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

mam:

_

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

DATE INCLUDED INCLUDED BY

[:1 Amendment El Answer [I Cross Bill C] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

     
 

 
 

   
  

 

 
 

 

  
-——
_——
_—_
_—_
-——

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

DECISION/JUDGEMENT

 
CLERK (BY) DEPUTY CLERK DATE

Copy l—Upon initiation of action, mail this copy to Director Copy 3———Up0n termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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A0 12(2- (Rev. 08/10)

Mail Step 3 REPGR’I‘ 0N THE
Director ei‘tiie HST Patent and Trademark Office FILING 0R DETERMINATIGN OF AN

TO :

Poi}. Box 1451.3 ACTEGN REGARDENG A PATENT UR

Alexandria, VA 223134-151} TRADEMARK 
in Campiiaiiee with 35 USC. § 290 and/0r 1,5 U.S.C. § 1116 you are hereby advised that a couit action has been

led 1311116 US District Court Eaeiem Dietriet Of Texas, Marsha“ Divieion on the feliewiiig
 

E] 'i‘i'adematigs (it Mi’zitetiis. ( Z the patent action involves 35 U.S.(‘;. § 292.):

DOCKET NO. DATE FELED US. DESTRHCT COURT

2116-CV-60 1/17/2016 . Eastern District of Texas, Marshaii Division

PLAINTIFF DEFENDANT

OPTES CELLULAR TECHNOLOGY, LLC and PANOF’TES BLACKBERRY LEMETED and BLACKBERRY

PATENT MANAGEMENT, LLC CORPORATEON

PATENT DR DATE OF PATENT Y W W K T 1.1 . r . «My
TRADEMARK ND. OR TRADEMARK AOLDJ‘ 0L P53“ OR TRAJEM‘

i 8 019,332 9/13/2011 CPTES CELLULAR TECHNOLOGY, LLC

2 8,102,833 1/24/2012 QPTES CELLULAR TECHNOLQGY, LLC

3 8,437,293 5/7/2013 OPTES CELLULAR TECHNOLOGY, LLC

4 8,174,505 5/3/2012 OPTES CELLULAR TECHNOLOGY, LLC

-——

in the above—entitled case, the following pate11t{s)/trademarfls) have been ineiuded:

DATE INCLUDED INCLUDED BY

 
: Ameudment [3 Answer [1 Cress; 8111 [:1 Other Pleading

PATENT OR DATE OF FATE NT Y $7 17 x T i , T‘ . r 1 x w'

TRADER/1 ARK NO. OR ERA} EMARK AOLDuR 0L Ph‘ERT OR TRAJJEMARR

 
in the abeve -----entitled case, the feiiewiiig (ieeisien has been rendered erjudgement issued:

DECISION/JUDG Ei‘viENT

(BY) DEPUTY CLERK 
Copy inn-{1mm initiation 01" aetien, maii this eepy te Directer (3(pr 3------Upon termination 01' aei'ien, mzaii this eepy te Birecter
{fem 2------Upon filing dewment adding patenfls}, maii this (:5pr ti) iiireeter (3(pr 4------Cause fiie cepy
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Mail Step 8 REPDRT ON THE
Director et‘the HST Patent and Trademark Office FILING OR DETERMINATION OF AN

TO :

Poi}. Box 1450 ACTEGN REGARDENG A PATENT UR

Alexandria, VA 223134-151} TRADEMARK 
En Cempliaeee with 35 USC. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a unit action has been

fiiedinthe US. District Court forthe Eastern District of Texas, Marehaii Division on the £0110ng
 

E] 'E‘Tademarks or MPateths. ( Z the patent action involves 35 USE. § 292.):

DOCKET NO. DATE FHLED US. DESTRHCT COURT

2:16-cv-58 1/17/2016 . Eastern District ofTexas, Marshaii Division

PLATN’I‘EFF DEFENDANT

OPTES CELLULAR TECHNOLOGY, LLC and PANOF’TES ZTE CORPORATEON and ZTE (USA) ENC.
PATENT MANAGEMENT, LLC

PATENT DR DATE OF PATENT Y W W K T 1.1 . r . ,‘RF
TRADEMARK ND. OR TRADEMARK AOLDJ‘ 0L P53“ OR TRAJEM‘

1 8 019,332 9/13/2011 OPTES CELLULAR TECHNOLOGY, LLC

2 8,102,833 1/24/2012 OPTES CELLULAR TECHNOLOGY, LLC

3 8,437,293 5/7/2013 OPTES CELLULAR TECHNOLOGY, LLC

4 8,174,505 5/3/2012 OPTES CELLULAR TECHNOLOGY, LLC

-——

In the above—entitled case, the following patentQ'sV trademarfls) have been inniuded:

DATE INCLUDED INCLUDED BY

 
: Amehdment [3 Answer [1 Cross; 8311 [:1 Other Pieaehhg

PATENT OR DATE OF FATE NT Y F7 W ‘\ T T , T‘ ‘ r 1 ‘\ w'

TRADER/1 ARK NO. OR TEA} EMARK TOLDTR 0L P‘T‘ETT OR TRAJJEMART

 
in the above -----entitled case, the following decision has been rehdered orjudgement issued:

DECISION/JUDG ENTENT

(BY) DEPUTY CLERK 
Copy inn-{1mm initiation (11" action, maifl this copy to Director Copy 3------Upon termination of action, mzaii this copy to Director
{Tom 2------Upon filing document adding patenfls}, maifl this copy to Director Copy 4------Cease fiie copy
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A0 12(2- (Rev. 08/10)

Mail Step 8 EEPDRT ON THE
Director oi‘tiie HST Patent and Trademark Office FILING OR DETERMINATION OF AN

TO :

Poi}. Box 1450 ACTEGN REGARDENG A PATENT UR

Alexandria, VA 223134451} TRADEMARK 
in Compliance with 35 USC. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a couit action has been

led 1311116 US District Court Eaeiem Dietriet of Texas, Marsha“ Divieion on the fellowiiig
 

E] 'i‘i'adematigs (it Mi’zitetiis. ( Z the patent action involves 35 U.S.(‘;. § 292.):

DOCKET NO. DATE FELED US. DESTRHCT COURT

2116-CV-59 1/17/2016 . Eastern District of Texas, Marshaii Division

PLAINTIFF DEFENDANT

OPTES CELLULAR TECHNOLOGY, LLC and PANOPTES KYOCERA COMMUNECATEONS, ENC, KYOCERA

PATENT MANAGEMENT, LLC ENTERNATEONAL, ENC. and KYOCERA CORPORATEON

PATENT DR DATE OF PATENT , V, W , T ,_ ,. . r , ,RF
TRADEMARK ND. OR TRADEMARK AOLDJ‘ 0L P53“ OR TRAJEM‘

i 8 019,332 9/13/2011 OPTES CELLULAR TECHNOLOGY, LLC

2 8,102,833 1/24/2012 OPTES CELLULAR TECHNOLOGY, LLC

3 8,437,293 5/7/2013 OPTES CELLULAR TECHNOLOGY, LLC

4 8,174,505 5/8/2012 OPTES CELLULAR TECHNOLOGY, LLC

in the above—entitled case, the following pate11t{s)/trademai‘kw) have been ineiuded:

DATE INCLUDED INCLUDED BY

 
: Ameedment [3 Answer [1 Cross; Bili [:1 Other Pleading

PATENT OR DATE OF FATE NT Y F7 W x T i , T‘ , r 1 x w'

TRADER/1 ARK NO. OR TEA} EMARK TOLDTR 0L P‘T‘ERT OR TRAJJEMART

 
in the abeve -----entitled case, the fellow/111g decision has been rendered orjudgement issued:

DECISION/JUDG ENTENT

(BY) DEPUTY CLERK 
Copy inn-{1mm initiation of action, maii this copy to Director Copy 3------Upon termination of action, mzaii this copy to Birecter
{Tom 2------Upon filing document adding patenfls}, maii this copy to Director Copy 4------Caste fiie copy
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
AddIESS. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, ViJgLnia 22313-1450wwwusptogov

APPLICATION NUMBER F ING 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 ACCEPTANCE LETTER

NIXON & VANDERHYE, PC

901 NORTH GLEBE ROAD, 11TH FLOOR lllllllllllllllllIllllIIHLIIIIIHIllllllllllllllllllllllllIlllllllUlllllllllllllllIlllllll000000068537365
ARLINGTON, VA 22203

Date Mailed: 05/27/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 05/13/2014.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the

above address as provided by 37 CFR 1.33.

/sleutchit/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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PTO/SB/47 (03-09)
Approved for use through 05/31/2015. OMB 0651-0016

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

“FEE ADDRESS” INDICATION FORM

Address to: Fax to:

Mail Stop M Correspondence 571-273-6500
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INSTRUCTIONS: The issue fee must have been paid for application(s) listed on this form. In addition,

only an address represented by a Customer Number can be established as the fee address for maintenance

fee purposes (hereafter, fee address). A fee address should be established when correspondence related to

maintenance fees should be mailed to a different address than the correspondence address for the application.

When to check the first box below: If you have a Customer Number to represent the fee address. When

to check the second box below: If you have no Customer Number representing the desired fee address,

in which case a completed Request for Customer Number (PTO/SB/125) must be attached to this form. For

more information on Customer Numbers, see the Manual of Patent Examining Procedure (MPEP) § 403.

For the following listed application(s), please recognize as the “Fee Address” under the provisions of 37 CFR
1.363 the address associated with:

|:| CustomerNumber: 000204

OR

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

PATENT NUMBER APPLICATION NUMBER
(if known)

8102833 12/209136

Completed by (check one):

I:I Applicant/Inventor /J0hn R. Lastova/
Signature

Attorney or Agent of record 33149 John R. Lastova
(Reg. No.) Typed or printed name

|:| Assignee of record of the entire interest. See 37 CFR 3.71. 703-816-4000
Statement under 37 CFR 3.73(b) is enclosed. Requester’s telephone number

(Form PTO/SB/96)

I:I Assignee recorded at Reel Frame May 19, 2014
Date

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more that one
signature is required, see below*.

|:| * Total of forms are submitted.

 
This collection of information is required by 37 CFR 1.363. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1. 11 and 1.14. This collection is estimated to take 5 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and
Trademark Office, US. Department of Commerce, PO. Box 1450, Alex andria, VA 22313- 1450. DO NOT SEND COMPLETE D FORMS TO THIS A DDRESS.
SEND TO: Mail Stop M Correspondence, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou 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 US. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the US. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

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

1 . The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.
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 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(0)).
A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is

referenced by either a published application, an application open to public inspection or an
issued patent.

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

International Application Number: —

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

First Named Inventor/Applicant Name:

Application Type: Utility under 35 USC111(a)

Payment information:

File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

203891

 
Maintenance Fee Address Change 833-sb0047.pdf b2e6207eb23af2dee4ada5e02da6a424eed

83320

Information:
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Total Files Size (in bytes) 203891

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

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

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

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

the application.

 



Page 48 of 436Page 48 0f436

PTO/58150 (11'08)
Approx/ad for use; through 11/30/2011. OMB 065141035

US. Patent and Trademark Cities; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1996‘ no persons are required to respond to a colleollon of information unless it diaplaya a valid OMB control number.

 

  

 

 i hereby eVoko all previous powers of attorney gluon in the application identified in the attached statement under
37 CFR 3.73 b r

l heroby appoint:

Practitioners associated with the Customar Number: 28117

OR

[:1 Practitionodsl named below (if more than ten patent practitioners am to be named, then a Customer number must be usad):

Rogistratlon
Numbor '

as attornoy(o) or age nt(5) to represent the undersigned ooioro the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications aaalgned Still! to the undersigned according to tho U$PTQ assignment rccords or assignment documents
attached to this town in accordance with 87 CFR 3.73(b).

Please change the correspondence address for the application identifiod in the attached statement under 37 CFR 373M to:

2311 7

0R
Firrn or
Individual Name

  
 

    
  
 

 

    

 

  
 

 

 

  

Tstophono 
 
 

 

 

 
Aoslgnoo Name and Addroas:
Opus Cellular Technology, LLC
RC). Box 250649

Plano, Texas 75025  
 
  

  
A copy of this form togethor with a statement under 37 CFR 3.73M (Form PTQISBISB or equivalent) is required to be
flied in each application in which this form is used. This otatoment under 37 CPR 3.73ib) may be comploted by one of
the practitioners appointed in this form if the appointed practitioner is authorized to act on bohatf of the asclgneo,
and must identlf the application in which this Power of Attorne is to be filed.

SIGNATURE of Assignee of Record

The individual whose signature and title is supplied below is authorized to act on behalf of the assigncc

A

This caiiacfim of information is required by 37 CFR 1.31. toz and 1‘33 The information is required to obtain or retain a bonoflt by the publio which to to file and
by the USPTO to process) an application Confidentiality is governed by 35 £1843 122 and 37 CFR 1.1 t and m4, This collection is estimated to take 3 minutes
to complete. including gathering. preparing, and submitting the compiaiod application form to the USPTQ. Time will vary depending upon the individual caster Any
comments on the amcmnt of time you require to complete this form and/or BUQQEB‘lDHG for reducing this human. should he sent to the Chief information Ofllcer,
US. Patent and Trademark Office, US. Department of Commorco. P.O. Box 1450. Alexandria, VA 225154450. 00 NOT SEND FEES 0R COMPLETED
FORMS TO THiS ADDRESS. SEND TO! Commissioner for Patento, PI). Box 1450. Alexandria. VA 223134450.

 
   

  
 

 
 

 
   
  
      i

Ifyou need assistance in completing the form, call ’ldeOwF’TO-QTQQ and select option 2,
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PTO/SB/96 (07-09)

Approved for use through 07/31/2012. OMB 0651-0031
US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: LEE et al.

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

Titled: . . . .
Method for transmitting upllnk Signals

OPTIS CELLULAR TECHNOLOGY, LLC ’ a corporation
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.

states that it is:

1. the assignee of the entire right, title, and interest in;

2. D an assignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %); or

3. D the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)

the patent application/patent identified above, by virtue of either:

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a
copy therefore is attached.

OR

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: LEE et at T0; LG ELECTRONICS INC

The document was recorded in the United States Patent and Trademark Office at

Reel 022044 , Frame 0988 , orfor which a copy thereof is attached.

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

The document was recorded in the United States Patent and Trademark Office at

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

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , orfor which a copy thereof is attached.

I: Additional documents in the Chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the assignee was,
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignment in the records ofthe USPTO. E MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/John R. Lastova/ May 13, 2014

Signature Date

John R. Lastova Attorney

 
Printed or Typed Name Title

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and Trademark Office, US.
Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

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: (’l) the general authority for the

collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;

and (3) the principal purpose for which the information is used by the US. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do

not furnish the requested information, the US. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or

abandonment of the application or expiration of the patent.

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

1. The information on this form will be treated confidentially to the extent allowed under the

Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from

this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.
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 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(0)).
A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as

part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall

be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

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. ’l22(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37

CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is

referenced by either a published application, an application open to public inspection or an

issued patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, State,

or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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CORRESPONDENCE ADDRESS Issue Date 20120124

Patent Application No. 12/209136

Address to: Filing Date 2008/09/11

Mail Stop Post Issue
Commissioner for Patents

P-O- Box'1450 Attorney Docket Number
Alexandria, VA 22313-1450

 

 

First Named Inventor Dae Won LEE

Please change the Correspondence Address for the above-identified patent to:

|X| The address associated with Customer Number: 23117

OR

B Firm or Individual Name

Address
 

  City
 

Country
 

Teleohone

This form cannot be used to change the data association with a Customer Number. To change the data associated with an existing
Customer Number use "Request for Customer Number Data Change) (PTO/SB/124).

This form will not affect any "fee address" provided for the above-identified patent. To change a "fee address" use the "Fee Address
Indication Form" (PTO/SB/47).

I am the:

D Patentee

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

l2 Attorney or agent of record. Registration Number 33149

Signature /John R. Lastova/
 

Typed or John R. LastovaPrinted Name 

Date Ma 13, 2014 Telephone 703-816-4000
NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more
than one si nature is required, see below."

IX *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 which is to file (and by
the USPTO to process) an application. Confidentiality is governed by 35 U.S. C. 122 and 37 C.F.R. § 1.11 and 1.14. This collection is estimated to
take 3 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent
to the Chief Information Officer, U.S. Patent and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS: SEND TO: Mail Stop Post Issue, Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313-1450.

If you need assistance in completing this form, call 1-800-PTO-9199 and select option 2.

Document4
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Electronic Acknowledgement Receipt

International Application Number: —

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

First Named Inventor/Applicant Name:

Application Type: Utility under 35 USC111(a)

Payment information:

File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

128381

 
Power of Attorney OPPOA.pdf fbadSea75b7eflbedd30169e4c8f5c85883

dd70

Information:
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. . . 426833

ASSIgnee showmg of ownershlp per 37
CFR 3.73. c4f0affc09b791e83a56cde471e9e964d273

9ea7

Change of Address 833-CHG.pdf (df08b450d7ca08ebf0c3f09645176d32ed3
80e9

Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

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

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

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

the application.
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l PATENT ASSIGNMENT COVER SHEET I

Electronic Version v1.1
EPAS ID: PAT2716420

Stylesheet Version v1.2

  

SUBMISSION TYPE: NEW ASSIGNMENT

NATURE OF CONVEYANCE:

CONVEYING PARTY DATA

Execution Date

OPTIS CELLULAR TECHNOLOGY, LLC 12/19/2013

RECEIVING PARTY DATA

PROPERTY NUMBERS Total: 392

 
SECURITY AGREEMENT

 

Application Number: 09746823

Application Number: 09894297
—II—I
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Application Number: 09859237

Application Number: 08708034

Application Number: 08717462

Application Number: 08920596

.—..—.
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08936507

Application Number: 12447396

Application Number: 12187553

Application Number: 09001870

.—..—.
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09045753

Application Number: 09310171

Application Number: 09411986

Application Number: 09500517

.—..—.
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09228878

Application Number: 09454224

Application Number: 09885520

Application Number: 10000803

.—..—.
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10036665

Application Number: 10112035

Application Number: 10704146

Application Number: 10584907

.—..—.
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11573312

Application Number: 11914657

Application Number: 12090710

Application Number: 12666203

.—..—.
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12674335

Application Number: 12105650

Application Number: 13956136

Application Number: 13144947

.—..—.
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13144327

Application Number: 13509826

Application Number: 13394219

Application Number: 14000371

.—..—.
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13155527

Application Number: 13816039

Application Number: 14035213

Application Number: 13312809

.—..—.
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13316315

Application Number: 12392654

Application Number: 12363522

Application Number: 11325934

.—..—.
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1 0125531

Application Number: 10659386

  
 

CORRESPONDENCE DATA

Fax Number:

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

Correspondence WIYI be sent via US Ma/7 when the emafl attempt Is unsuccessful.

Correspondent Name: SCOTT A. MCKINNEY

Address Line 1: 1285 AVENUE OF THE AMERICAS

Address Line 4: NEW YORK, NEW YORK 10019-6064 

A'I'I'ORNEY DOCKET NUMBER: 18693—027

l—ll—l
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SCOTT MCKINNEY

Signature: /Scott McKinney/

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#page5.tif

source=2nd Lien patents Security Agreement#page6.tif

source=2nd Lien patents Security Agreement#page7.tif

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

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

source=2nd Lien patents Security Agreement#page10.tif

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

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

source=2nd Lien patents Security Agreement#page13.tif

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

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

source=2nd Lien patents Security Agreement#page16.tif

source=2nd Lien patents Security Agreement#page17.tif

source=2nd Lien patents Security Agreement#page18.tif

source=2nd Lien patents Security Agreement#page19.tif

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

source=2nd Lien patents Security Agreement#page21.tif

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

source=2nd Lien patents Security Agreement#page23.tif

source=2nd Lien patents Security Agreement#page24.tif

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

source=2nd Lien patents Security Agreement#page26.tif

source=2nd Lien patents Security Agreement#page27.tif

source=2nd Lien patents Security Agreement#page28.tif

source=2nd Lien patents Security Agreement#page29.tif

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#page34.tif

 



Page 67 of 436Page 67 of 436

SHORT-FORM PATENTS SECURITY AGREEMENT

WHEREAS, Optis Cellular Technology, LLC, a Delaware limited liability company (the

“‘Grantor’?) has applied for letters patent and has been granted letters patents in the United States Patent

and Trademark Office, and is the owner of the patent applications and patents listed in the attached

Schedule of Patents and Patent Applications associated therewith;

WHEREAS, the Grantor has contemporaneously with the execution of this Short-Form

Patents Security Agreement entered into the Pledge, Security and Guaranty Agreement dated as of

December 19, 2013 (as modified fiom time to time, the “Security Agreement”), in which the Grantor has

granted certain interests in favor of Wihnington Trust, National Association, as collateral agent (the

“Collateral Agent”) for the benefit of the Secured Parties (as defmed therein);

WHEREAS, pursuant to the Security Agreement, the Grantor has agreed with the

Collateral Agent and the Secured Parties to execute this Short-Form Patents Security Agreement;

NOW, THEREFORE, for good and valuable consideration, the receipt and sufficiency of

which are hereby acknowledged, the Grantor hereby grants to the Collateral Agent for the benefit of the

Secured Parties, to the extent provided in the Security Agreement (the terms and conditions of which are

hereby incorporated herein), a second lien security interest in all of its right, title and interest in, to and

under all the patents and patent applications whether now owned or at any time hereafter acquired, of the

Grantor issued by, or for which applications have been filed with, the United States Patent and Trademark

Office, including the patents and applications on the attached Schedule of Patents and Patent

Applications, and all related patents and applications thereto, including all reissuances, continuations,

continuations—in—part, revisions, extensions, re—examinations thereof, any patents and patent applications

claiming priority to said patents and patent applications or from which said patents and patent

applications claim priority, and pending applications associated therewith, as collateral security for the

prompt and complete payment and performance when due of all the Secured Obligations (as defined in

the Security Agreement). Notwithstanding the foregoing, in the event of any conflict between this Short-

Form Patents Security Agreement and the Security Agreement, the Security Agreement shall control.

Dated: December 19, 2013

{Signature Page to Follow]

Patent Security Ageement
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OPTIS CELLULAR TECHNOLOGY, LLC

 

Signature Page to Patent Security Aggeement
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SCHEDULE OF

PATENTS AND PATENT APPLICATIONS

Patents of Grantor

GRANTED Remotely 08/623307 1996-03-28
Retrieving SIM
Stored Data Over a
Connection—less
Communications
Link

US A mobile 08/994956 1997-]2~19 6128381
communication unit

P08444 US GRANTED A method for 08/921321 1997-08—29 6167031 2000-

FAM selecting a 12-26
combination of
modulation and

' channel coding
schemes in a digital
communication

. ' system ,

' P06900
FAM

P09693 Power control in a 09/251018 1999—02-16 6463296
CDMA mobile
communications

system

FAM

GRANTED Method for 09/471603 1999-12-23 6236214

Determining Initial
Charge on Battery

P100359
FAM  
P10059
FAM

GRANTED Thermal 09/196127 1998-11-20 676031]
Transmission
Control ofWireless
DataModem

P10059 US GRANTED Thermal 10/780783 1998-11-20 7860018
FAM Transmission

Control of Wireless
' DataModem

Schedule to Patent Security Agreement
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GRANTEDP 1 0932
FAM

P11745
PAM

P11919
FAM

1312470
PAM

Page 70 of 436

 GRANTED Control of power
ratios for in-ph ase
and quadrature
channels in a
communications

system

US Synchronization and
detection of

modulation type

US GRANTED Battery Savings for
Advanced Features 

US GRANTED Method and

apparatus for
broadcasting system
information in a
cellular

communications
network

1Q Modulation
Systems and
Methods That Use

Separate Phase and
Amplitude Signal
Paths

US GRANTED

 

P 12470
FAM

Pl3611

‘FAM

P1361]
PAM

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 in a
communication

system with a
layered protocol
Stack

Method and device

for impmving the
transmission

efficiency in a
communication

system with a
layered protocol
stack

US GRANTED

   
 

1998—08-2609/140470

09/340254

09/713505

09/572846

09/703037

09/746823

11/551937

09/894297

[999-07-01

2000-11-15

2000-05-18

2000-10—31

2000-12-22

2001-06-28

2001—06-28

Schedule to Patent Security Agreement

 
 

 
 
 

 

 

 

  

6463107 2002—
10-08

6697953 2004-
02-24

6628946 2003-
09-30

6975686 2005-
12—13

7072421 2006-
07-04

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

 

P16070 SECURITY 10/259435 2002-09-30 7020455

FAM RECONFIGURATT
ON IN A
UNlVERSA L
MOBlLE
TELECOWUNIC
ATlONS SYSTEM

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

SCHEDULING _
RESOURCES IN A
TELECOMMUNIC
ATION SYSTEM

GRANTED METHODS AND 12/664962 2007-12-19 8437293
SYSTEMS FOR
SCHEDULING
RESOURCES INA
TELECOMIVIUNIC
ATION SYSTEM

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

TN A
TELECOMM UNIC
ATION SYSTEM

P0712] US GRANTED A Relaxation 08/668815 1996-06-24 5654677
PAM Oscillator of

Reduced
Complexity Using
CMOS Equivalent
of a Four—Layer
Diode -

P07293 US GRANTED Up Converted 08/697742 1996-08—29 5930728
PAM Home Base Station

P07298 US GRANTED Mobile-Assisted 08/708034 1996-08-30 6112088
PAM Handover Between

a Private Radio
Comm‘s. Network ,
and Public Mobile '
Network

Schedule to Patent Security Agreement
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   Telephone Having I 1996-09- 10 H I
Sealed Acoustical

Passageway through

.. 08/709251 I 1996-
09-10

Flip Caver Hinge

P07315 US GRANTED Antenna Matching 08/717462 1996—09-20 5874921 1999-
FAM - Network Switching 02-23

Requiring No
Switch Contacts

P07426 US GRANTED System connector 08/74633 9 1996—11-08 6212402 2001-
FAM . 04-03

P07448 US GRANTED Method for 08/749236 1996-11-15 5933418 1999—

FAM ' Increasing Control _ 0803
Channel Capacity in

' a Communication

System

P07453 US GRANTED Receive Only Watch 08/941241 1997-09-30 6108534 2000-
FAM 08—22

P07462 US GRANTED Flip OnfOff 08/722680 1996-09-30 59l8188 1999-
FAM Detector 06-29

907304 GRANTED
PAM

 
   

 
 
 
 

  
  

 

 
 

P0750] US GRANTED Local time manager 08/759182 1996—12-04 5818920 1998-
FAM 10-06

P075 10 US GRANTED Arrangement,
FAM system and method

relating to
telecommunications
acces and control

' 08/990371 1997—12—15 2000—
04—11

Schedule to Patent Security Agreement
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  P07533 GRANTED Multi-Layered 08/747463 1996-11-12 6651104  

 
 

  

  
 
 
 
 

 
 

  
PAM Interface for

Intereonnecting
Application
Programs to System
Bus Lines for
Electronic Devices

P07534 US GRANTED Electroluminescent 08/747846 1996-11-13 5971557 1999-
FAM Bacldit Devices 10-26

P07540 US GRANTED Time-Multiplexed 08/752020 1996—11-19 6606309 2003-
FAM short message 08- 12

Acknowledgement
systems and '
Methods

 

  

  

 
  

  
 

PO7558 US GRANTED Method for c in a 08/781940 1996-12-03 5956646 1999-
FAM Mobile Satellite 09—21

Communication

System

1’07604 US GRANTED Method and 08/766181 1996-12—12 6229737 ‘ 2001-

PAM Apparatus for 05-08
Initializing
Semiconductor

Memory

P07645 US GRANTED SLM Card 08/777625 1996-12-31 5883786 1999-
FAM Containment - 03—16

Assembly.

P07774 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-] 2 6650868 2003-

FAM Phone System 11—18
- Incorporating

Symmetrical and
' Non-Symmetrical

Waveform Modes

   
   

Schedule to Patent Security Agreement
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P078312
FAM

P072336
PAM

P07854
FAM

P078933
FAM

P08018
PAM

P08347
FAM

P08399
PAM

P08408
FAM

US

US

US

US

,US

US

 
 
 

GRANTED

GRANTED

GRANTED

GRANTED

GRANTED

GRANTED

GRANTED

   
Page 74 of 436

 

Support ofmultiple
modulation levels
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

s Repeaters and
Retransmission
Methods

Latch Mechanism
for Mobile
Communication
Devices

Method for

Reducing Scan
Time

Fixed and Mobile
S atellite

Radiotelephone
Systems and
Methods with

Capacity Sharing

Method and

apparatus for
standby state cell
selection in a

cellular telephone
system

 

 

 199702420

l997~02—28

  
 
 

  

 

08/808845

lliiiiiiiill
1997*03-21

1997-04-15

liiiiiiill
Iiiliiiiiill

1997-08-22

  1997-02-18

  

  

1997—07—29

1997—08~29 ‘ 
Schedule to Patent Securig Ageement

 

 
 

 
 

 
 

 
 

6061549 I

600293 0

6058308

5937332

5831579

6052536

6163694

 

1998.-
11-03

 

   
 
  

 
 

  

 
 

 

 2000-

05-09

1999-
12—14

 
1999-
08-10

2000-
04-18

2000-
04-18

2000—
12-19
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FAM

P08470
FAM

FAM

P08477
FAM

P08482
FAM

P08594
FAM

P08774
FAM

P081351
FAM

I IP08458

 

 
US
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Frame Structure for-
Cellular Telephone

I 082923195

08/923675

rig/93311:

08/936507

09/163820

08/3882] 5

08/986329

Schedule to Patent Security Agreement

  | GRANTED System and Method 1997-09-04
for Self-Adaptive
Maximum
Likelihood

Sequence Detection

 
 

Circuit and Method

for Using the 12C
Seriai Protocol with

Multiple Voltages

1997-09-18
  

 

 GRANTED Methods and

Systems for
Communicating
Information Using
Separable
Modulation
Constellations

1997-09-24
 

 
 

 

 

  GRANTED Integrated means for 1998-09-30
communication

 Methods and

Apparatus for
Selectively
Displaying
Information Entered
fi‘om a

Radioteieplrone
Keypad

Improved Audio in
a Mobiie Receiver

1997-07-03

 

 
  

GRANTED  1997-12—08 
 GRANTED Ahand-held display

device and a method

of displaying screen
images

1998-12-23

 
 

1997-09-12

 

  8053293 I

6134277

6078192

6078626 
6470174

6208877

 

6317613

6411275 
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Signaling Support 2011-11-09
for Antenna

Selection Using
Subset Lists and
Subset Masks

 

  
 

 

 
 
 

FAM

13/292738

11/538535

INDICATOR
P22906 US FILED 12/447396
FAM

OPTIMIZATION

1324242 US GRANTED DATA BLOCK 12/663459
FAM SIZE

. MANAGEMENT ‘
IN A
COMMUNICATIO
N SYSTEM ‘
UTILIZING
HYBRID
AUTOMATIC
REPEAT

REQUESTS WITH
SOFT
COMBINING

P26464 U S GRANTED SYNCI-IRONTZATI 12/1 87553
FAM ON DETECTION

USING
‘ BANDWIDTH
AND ANTENNA
CONFIGURATION

   2006-10-04 8068872P21295 US GRANTED Signaling Support
FAM. , for Antenna

Selection Using
Subset Lists and
Subset Masks

   
 
  

  

LENGTH 20 07—06-20

 

  
 

 
 
 
 
 

 

  

  2008-05-09 8341484

 

    
2008-08—07 7936758  

 
  

 
 

 

  

   
P30100 US GRANTED Methods and 12/8933 83 2010~09—29 8447343

FAM arrangements in a
mobife
telecommunication
network

Ali-[3N0 App Daite in “De?
P076“ US GRANTED Multi—SectorAntennae 08/764991 1996—12-16 5936580 19990810

FAM Configuration    P07630 US GRANTED Antenna System for Dual 08/773661 1996-12 24 6025816 2000—02 15
FAM Mode Satellite/Cellular

Portable -

Schedule to Patent Security Agreement
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ountry IStatu _ I tie Z I Patent Date

U
P07635 S ‘ GRANTED Apparatus for Enabling a 08/773438 ' 199642—27 5987311 1999-11-16
FAM ‘ Keypad in Response to ‘

Antenna Extension ,

P07651 US GRANTED Device for antennas 09/005367 l998»01-09 6133877 2000—10-17
FAM

P07819 US GRANTED Compact dual polarized 09/023428 1998-02—13 6061032 2000-05—09
FAM ' ' antenna element

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

P07974 US GRANTED An apparatus and a method
FAM relating to antenna systems

P08009 US GRANTED Radio-antenna arrangement
RAM with variable lobe width

P08012 U GRANTED Method and device for 09/072332 1998-0504 6081233

PAM beamport combining

S

P08012 US . GRANTED Method and device for 09/443362 1998-05-04 6225947

FAM beamport combining

P08117 US GRANTED Device in antenna system 09/089517
FAM

P08121 US GRANTED Antenna device 09/073438
FAM

P08168 US GRANTED Balanced diversity 09/099323 1998-06—18 657446]
PAM

P08208 US GRANTED Microstrip structure 09/104328 1998-06-25 5977915
PAM

P023522 US Zero-bias detector 09/161231 1998-09-28 6097247 2000—08-01 I

FAM _

P08610 US GRANTED Terminal antenna for 08/957244 1997-10-24 6034634 2000-03-07

FAM communications systems

P08719 US GRANTED Suspended Double Microstrip 09/196166 1998-11-20 6150982 2000-11—21
PAM

P08720 US GRANTED Suspended Double Microstrip 09/686637 2000-10-11 6266016 2001—07—24
FAM in PCB

P089ll I US GRANTED Multiple band telescope type 08/958842 1997-10-28 6310578 I 2001-10-30
FAM antenna for mobile phone

P08973 US GRANTED Retractable Radiotelephone 09/001870 1997-12—31 6097934 2000-08-01
PAM . Antennas with Extended

Feeds

P09014 GRANTED 09/217226 1993—12—21 6255885
FAM -

P09059 US GRANTED 09/383915 1999-08-26 6369677 200204-09
PAM

P09227 US GRANTED Anordning och fdrfarande fb'r 09/333882 1999-06-15 63 89777 2002-05-21
FAM skyddande av ett Fdrema]

P09230 US GRANTED Link—efficiency based 09/044357 1998—03-19 6236656 2001-05722
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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mpp}.-D_a_te
1 998-0
 

 

 

T3188   
 

 
 

-20 6204816 2001 03 20

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

P09357 US GRANTED Skapande av avsiktli g sidlob 09/300127 1999—04-27 6542519 ‘ 2003 04-01
PAM

P0945] US GRANTED Impedance—matching device 09/3 06144 1999-05-06 6222500 2001~04-24
PAM

P09504 US GRANTED Flip Open Antenna for a 09/080074 1998-05-15 5995052 ' 1999-11-30
PAM Communication Device _

 
D.

adio Frequency Antenna 09/045753P09274
PAM

51.0.

 
 

P09520 _ US GRANTED 09/ 120203 1998-07-22 6334202 2001-12—25
PAM -

P09532 US 7 GRANTED Mobile Unit for Pilot Symbol 09/094140 1998—06-09 6381290 2002-04-30
PAM Assisted Wireless System and

Method of Improving .
Performance Thereof

P09538 US GRANTED Metod for framstallnjng av en 09/310171 1999-05-12 6285335 - 2001-09—04 I
PAM antennstruktur och

antennstruktur framstéilld _

medelst namnda metod _

P096113 US GRANTED Apparatus and Method of 09/083012 1998-05-21 6157379 2000-12-05
PAM Formatting a List for Display 7

‘ on a Touchscreen

S1309703 U

 
 

GRANTED Improvement ofpolarization 09/411986 1999—11-17 6225950 ' 2001-05 01
isolation in antennas

GRANTED 0-/131336 1998-08-07 6202074 2001-03-13 .
P09952 GRANTED AntennaforHand-Held 09/128755 1998-08-04 6107968 2000-08 22
PAM Communication User

Terminal

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

PAM

 
 

  

 

   
Device

P10094 US GRANTED Paging Antenna and 09/862848 200005—21 6430419 2002—08—06
PAM Radiotelephones

Incorporating Same

P10094 US GRANTED Paging Antenna and 09/305956 1999-05-06 6259897 2001-07-10
PAM Radiotelephones '

Incorporating Same

S _

 
P10102 U GRANTED Integrated Transmitter and 09/224344 1998—12-31 6522895 2003—02 18

Receiver Components for a
Dual-Band Transceiver

PAM

P10122 GRANTED Plat Blade Antenna and Flip 09/217048 I 1998-12-21 6232924 2001-05 15
PAM Mounting Structures

 
. P10134 ' GRANTED Antenna Electrical Coupling 09/217049 1998-12-21 6249688 2001-06 19

PAM , Configurations

P10224 GRANTED Tunable microwave devices 09/548161 2000-04—13' 6433375 2002-08-13
PAM

Schedule to Patent Security Agreement
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R ..__ ........ __itl ._ ‘_ _._ AppN ' " AppDate PatentDate
P1036l US GRANTED Systems&Methods for 09/2 8887 1 99~02—11 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

PAM ‘ Coating Internal Circuitry Of
Assembled Equipment

P103 90 Method Of Conformal 09/778494 2001-02—07

PAM Coating Internal Circuitry Of

09/283684 1999-04—01

 
  
  
 
 

  66293 65  
2003-10-07

 
Assembled Equipment  

 P10394
PAM

An Adaptive Rate Channel
Scanning Method Por TDMA
Wireless Communication

Systems

S&M for Coaxiaily Coupling
an Antenna to a

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

6807163 2004-10-19
   

 

 
  
 

  
  
  
 

 
 
 

 
  
  

  

  
 

  
  
 
  

  

  
 
 

  

 
 
 
 
  

 

  
 

1310396
PAM

09/248434 1999-02-11 6069588 2000—05-30

 

   P10402 Mechanical Spring Antenna 09/309017 1999-05-10 6272356 2001-08-07
PAM and Radiotelephones

Incorporating Same
 

 
 

 
 

  
  

 Buried Transmissions Gates

P1053O US GRANTED Multiple Frequency-band
PAM ‘ branch antenna

P10429 Parasitic Dualband Matching 09/313044 1999-05-17 6198943 2001—03—06
PAM OfAn Internal Looped Dipole _

Antenna

P10466 US GRANTED Apparatus and Methods for 09/3 72015 1999-08-11 6633559 2003—10-14
PAM 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
PAM Communicating Messages

Among Cascaded Devices by
Bit Shifting

P10477 US GRANTED Methods for Forming Charge 09/359729 1999-07—22 6204826 2001-03-20
PAM Coupled Devices Including

09/359250 1999.07-22 6198442 2001-03-06
 

 

 

P10548 US I GRANTED Antenna Push Button 09/500517 2000-02-09 6545642 2003—04-08
PAM Assembiy and Portable '

Radioteiephone Including
Same

P10548 US GRANTED Antenna Push Button 10/359974 2003-024)? 6812898 2004—11-02

PAM Assembly and Portable
Radiotelephone Including
Same

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

Rectification  

Schedule to Patent Security Agreement
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P10792
FAM
 
 

GRANTED

 

 Mobile telephone apparatus 09/387088
and method for call divert ‘
service 

P 1 0823
FAM 

 
 US
 
 

GRANTED

1999-08-31  
 
   

6611682 2003-08-26

 Method and arrangement for 09/408069
improving null depths 

   
 

 
 

P10850
FAIVI

 
 

GRANTED Communications network and 09/228878

method for directly routing
calls to mobile subscribers

using an internet protocol
network

 

 

  
1999-09-29
   

  

6236364 2001-05-22
 

1999-01-12  6693894   
  
  

 
 

2004—024 7 

 

   
 
 
 
 

 

 

  

 

  

 

 

 

 
 

 

 

  

  
 
 

 

  
   

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

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

1’] 1019 US GRANTED Base station subsystem and 09/283 652 1999-04—01 6687226 2004-02-03
FAM method for handling an

increase in traffic volume that
overloads a terrestrial link in

an internet protocol network ‘

P11065 US GRANTED A method and an arrangement 09/588599 2000-06-07 6778620 2004—08-17
FAM for preventing metastability

P11 181 US GRANTED METHOD AND SYSTEM 09/252028 1999-02—1 8 6343368 1 2002-01-29
FAM FOR FAST MAXIMUM A '

POSTERIORI DECODING

P11188 US GRANTED Method and systems for 09/461029 1999-12-15 ‘ 6754493 2004-06-22

FAM dynamic threshold adjustment
for handoffs in radio

communication system

P1 1244 US GRANTED Scanning lens antenna 09/454224 1999-12-02 6195059 2001-02-27
FAM

P1131? US GRANTED Resonator med variabel 09/522399 2000-03-09 6466114 2002-10—15
FAM resonansfrekvens

P11415 GRANTED Electrically tunable device 09/885520 2001-06-20 6563153 2003-05-13
FAM and a method relating thereto

P1 1514 GRANTED Automatic Implementation of 10/019692 2000-07-04 6985738 2006-01-10
FAM Channel Plan Change in

Cellular Network

P11586 GRANTED 09/736321 2000—12—1 5 6433423 2002-08-13
FAM

P11624 GRANTED System for Increasing 09/621392 2000-07-21 6266019 2001-07-24
Antenna 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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P1 1664
PAM

P117l2
FAM

P11787
FAM

 
 

 

 
 

 P11969
FAM

P12119
FAM

 

 
 

 FAM

  
 
 
 

P12202
PAM

P12215
FAM

 
 
  
  

  
  

 

 
 

 P1223!
FAM

P12267
FAM

P12433
FAM

 
 
 
 

P12441
FAM

P12603
FAM

P12631
PAM

P12170'

P12197 RANTED Scanning continuous antenna 09/717001
PAM reflector device

GRANTED Sparse array antenna 09/657999 2000-09-08 6351243 2002—02-26

Page 81 0f436

 GRANTED MS Supported Priyate System
Roaming

 
 

GRANTED Split Inductor with Fractional
Turn ofEach Winding and
PCB Including Same

 
  
  
  

  
 
 

 
 

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

NIETHOD OF AND
APPARATUS FOR BEAM
REDUCTION AND
COMBINING IN A RADIO
COMMUNICATIONS
SY STEM

  09/472881 1999-12-28

09/374265 1999-08-16

 
 

US  
2000—11-22

  

GRANTED An Antenna for a Portable 09/887144 2001-06-22

' Communication Apparatus,
and a Portable

Communication Apparatus
Comprising such an Antenna

 
  US GRANTED Anordning Vid rcflektorantenn 09/748185 2000-12-27

US GRANTED Method and apparatus relating 09/749920 2000—12—29
to radio communication

 
 
 

US GRANTED Antenna Systems Having 09/585514 2000—06-01
Capacitively Coupled Internal
Retractable Antennas and
Wireless Communicators

Incorporating Same

 

 

 
 
 

 US GRANTED

GRANTED

GRANTED

Notch antennas and wireless 09/698600 2000-10-27

communicators incorporating
same

 
 

Time Interval Based Channel 09/866241
Estimation With Transmit

Diversity

2001-05-25

 
 

 
 

Transmitter Apparatus and 09/93 1546 2001 -08—1 6
Methods Using Frequency
Doubling Modulation

 
Schedule to Patent Security Agreement

 

097474950 6829480 2004 12—07

09/631474 2000-03-03 6925072 20050802

1999-0922 6307458

GRANTED An arrangement relating to 09/658103 200009—08 6606006 2003-08— 12
oscillators

6600758

  

 
  

 

 

 

6470192

6326931

7053 839 
 

  

6429826

6826410

6225951

6424300

 
6711124

 

 

 
6480046

 
  

 

 

 
 

 
 

2002-10-22

2001 ~12—04

 

2006-05-30

2004-11-30

2001-05-01

2002—07-23

2004-03-23

2002—1 1-12
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.. 0. ._ _ .. 151.1299...‘ I'.__i..Fat90t_-lilfitéi
GRANTED PHYSICAL CHANNEL 10/000803 2001-12-04 7239621 2007-07-03

RELATION
SYSTEM/METHOD FOR
USE IN CELLULAR
TELECOMMUNICATIONS
NETWORK

P13087 US GRANTED Communications system 09/835479 2001-0446 6711405 2004-03-23
FAM

P13098 US GRANTED Gruppantenu med smaiare 09/985634 2001-11-05 6611239 2003-08-26
PAM sidolober i horisontalplanct

1313130 -GRANTED 10/311588 2001-07-17 7245921 2007-07-17FAM  

 
2003-12-09

 
 
 

I P13270 US GRANTED System and method for testing 09/609635 2000-07-03 6662003
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 200041-09 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 starting '

Synchronization searcher
during diversity handover

P13941 09/973805 2001-10-11 6549153
FAM

P] 3984 US GRANTED Connection procedure 10/479292 2002—05-29 7620007 2009-11-17
PAM '

P140219 US RANTED Micro Electromechanical 10/750900 2004-01-05
PAM Switches

Pl4029 US GRANTED Micro Electromechanical 10/112046 2002—04-01 6720851 2004-04-13
SwitchesFAM

P14031 US GRANTED Micro Electromechanical 10/112035 2002-04—01 6798321 2004-09-28

FAM Switches _

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

PAM method relating thereto. ‘ .

P14043 i US GRANTED Ferroclectric devices and ‘ 10/704146 2002-05-08 6985054 2006-01-10
PAM method relating thereto.

P14249 US GRANTED Multiplexing method in a
FAM multi 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

   
  

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

 

 

Schedule to Patent Security Agreement
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'IR‘tfi- £91197” .. . . - .. . .. .. . .. . -. .. . Ii '2-511’iifi'311-IH . ifiéténfainatti”.

P14830 US GRANTED APPARATUSAND 09/999651 2001—10—30 7457263 2008-11-25
FAM METHOD FOR CHANNEL -

REQUEST TN A WIRELESS
COWJNTCATION
SYSTEM

2006-06-13P14832 US GRANTED 10/011669 2001-10-29 7061884

FAM _

P14879 US GRANTED Speech Recognition Using 09/970369 2001-10-02 6937980
PAM Microphone Antenna Array

SP15055 U GRANTED Assembly formounting 10/077318 2002-02-15 6545352
PAM power semiconducive

10/185746 2002-06-28 6667712

modules to heat dissipators

10/661883 2003-09-12

 
2005-08—30 
2003-04-08
 
  

 

 

 
  

 
 

 
 
 

 

 
 

P15146
PAM

US GRANTED
 
 

Downlink Load Sharing by 2003-12-23
Nulling, Beam Steering and
Beam Selection

Downlink Load Sharing by
Nulling= Beam Steering and
Beam Selection

   
P1514
PAM

 

 US GRANTED 2005—02—08 
 

  
  
 

 
 

 

      
  
 

 
 

P15146
FAM

US
 
 

Downlink Load Sharing by 10/661883 2003-09—12 6853333 200502-08
Nuiling, Beam Steering and
Beam Selection   

 
 

 

 

    P151512 US GRANTED 2007-03-06
FAM

METHOD AN D
ARRANGEI‘VIENT IN A
COWUNICATION
SYSTEM

10/157221

10/536253

2002—05-29 7187664

 

  

 
 

 
 
 

 

  

 

  
 

  
   
  
 

 
 
  

 

 
 

  
 

 
 

  

P15278 US 2001-12-12 7224703 2007-05-29

2006-07-11

2009-10-13

2009—05-19

 

 
 

 Method and Apparatus for
Segmenting a Data Packet
 

 
 ASSIGNING TINIE SLOTS

DURING TRANSMISSION
GAPS PF A FIRST

PROTOCOL
COMMUNICATION TO A
SECOND PROTOCOL
COMMUNICATION

GRANTED COMPARATOR OFFSET
CALIBRATION FOR A/D
CON VERTERS

2002- 12-19

 

FAM

16015
1AM

P US
F

Pl6245 US
PAM

P I 6501 US
PAM

P16509 US
PAM

P16974 US GRANTED
PAM

1317559 US GRANTED A multiband PLL arrangement 10/595426
PAM and a method of controlling

such arrangement

P18071 GRANTED Tunable arrangements ' 10/597811
FAM

Schedule to Patent Security Ageement

 

   10/509828 2003-02-24 7075465

  

   
 

 

GRANTED Signal receiver devices and
methods

10/506035 2002-05—31 . 7602866

  

  
  
  
 
 

 

 GRANTED A Substrate Structure, a 11/225851 2003—0344
Method and an Arrangement

for Producing Such Substrate
Structure

TRANSMISSION LINE

7535094

  

  
 
  

 
 

 

11/298748 2003-06—13 7102456 2006-09-05

2010-06-15

2011—03-08

 

 

 

 

 2003-10-23 7738618
  

 
 

2004—02—10 7903040
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”E.
11/662386

 IRENE/935. Country “St" " ’ .. . .. . _ Appnatejr Patntnt
P18403 US' I GRANTED RADIO QUALITY BASED 2004-10-25 8107425 2012-01-31

 

   

    
 

    
 

   

 
  

  

 
  
 
   

 
   
 

  

   
   
  

   

  

 

 

 
 

PAM 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 I 10/584907 2004-12-27 7403169 2008-07-22
FAM antenna, with planar notch

element feed

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

P18882 US GRANTED An oscillator circuit with 10/581788 2003-12-10 7352253 2008-04-01
FAM tuneable signal delay means

P123918 US GRANTED RESOURCE RESERVATION 10/596615 2003-12-19 7881196 2011-02-01
FAM IN A PACKET SWITCHED '

' TELECOMMUNICATIONS

NETWORK _

P19183 GRANTED An improved tuneahle delay 10/586139 2004-03-09 7642883 2010-01-05

PAM _ line

P193 09 . GRANTED A Tuneable resonator 11/573312 2004-07-06 7548142 2009-06-16
FAM '

P1941 9 GRANTED SAIC-cornpensatcd 10/857359 2004—06—01 7471928 2008-12-30
FAM modulation scheme

management

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

P19727 US GRANTED Coupling net and MMIC I 11/720497 2004-12-03 7489197 2009-02-10
FAM amplifier

P19834 US GRANTED Aphase shifter device 11/915072 2005-06-10 7714681 2010—05—11
FAM

P20076 US GRANTED An improved system for 11/813127 2004-12-30 8068878 2011-11-29
FAM cellular tfiIepthy: and an

antenna for such a system

P20140 US GRANTED A tunable circuit arrangement 11/916583 2005—06—09 7936235 2011-05-03
FAM and a method for providing

such an arrangement .

P202'15 US GRANTED ISR Title: A 11/914657 2005—06—20 8023424 2011-09-20
PAM COMMUNICATION NODE

AND A METHOD FOR
ROUTING TRAFFIC IN A
COMMUNICATION
NETWORK BY
CALCULATING AT LEAST
ONE METRIC FOR AT
LEAST ONE LINK AND A
SENSITIVITY
PARAMETER FOR SAID
METRIC.

P20336 US GRANTED AN ARRANGEMENT FOR 11/995396 2005-07-15 8218283 2012-07-10
FAM PEAK-FIELD

SUPPRESSION  

Schedule to Patent Security Agreement
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.. ._ . : ___. 8116231455 Appate £19 ' ' '. " __te' ' " _
P20419 US GRANTED ATRANSCONDUCTANCE 12/090710 2005-10-20 7626461 2009-12-01
FAM STAGE ARRANGEMENT

P20640 US GRANTED Technique for Controlling 11/915706 2005—05-30 8213382 2012-07-03
FAM Handovers within a Multi—

Radio Wireless

Communication System

P20774 US GRANTED OSCILLATING CIRCUIT 12/088972 2005—10-05 7688153 2010~03~30
FAM ARRANGEMENTAND

METHOD RELATING
THERETO

P20846 US GRANTED 11/921179 2006-04-18 8031673 20 I 1-10-04
FAM

P20848 US ' GRANTED ARRAYANTENNA WITH 12/097863 2005-12-23 7855690 2010-12-21

FAM ENHANCED SCANNING _

P21027 US FILED METHOD FOR POWER 12/090129 2005—10-14
FAM CONTROL IN AWIRELESS

STATION

P21195 FILED Method and arrangement 12/064965 2005-08-29
FAM relating to distribution of

control for wireleSs
communications

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

Estimation

P21314 US GRANTED A SUBHARMONICALLY 12/094310 2005— I 1-23 8249541 2012-08-21.
FAM PUNIPED lVflXER

P21879 US GRANTED TWING OF 12/373541 2006-07-13 8183960 2012~05~22

FAM WAVEGUIDE FILTERS .

P21880 US GRANTED Method and Arrangement for 12/447804 2006-1060 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

TRANSMISSIONS IN
DIFFERENT DIRECTIONS

P22025 GRANTED A Dual Polarized Waveguide 12/520709 2006-12-21 8115565 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 2011u06-13 8265213 2012—09—11
FAM ‘ Cancellation ofPartially

Known Interference Using
Transmit Diversity Based
Interference Cancellation

GRANTED Method for reducing Delay in 12/447844 2006-11-01 8325650 2012-12-04  
a Communication System
Employing HARQ  

  
  
  
 

Schedule to Patent Security Agreement
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P22432 US GRANTED Distributing signals for load 12/441484 2007-09-06 8503402 2013—08—06
FAM balancing Of power amplifiers ‘

P22998 US GRANTED . 11/684692 2007-03-12 8515377 _ . 2013-08-20
FAM

P23082 US GRANTED Adual polarized antenna with 12/598817 2007-05-04 8212732 2012-07-03
FAM null-£111

P23146 US GRANTED AnOscillatorArrangement 12/665183 2007-06-20 -2013—09~03FAM

P23264 US GRANTED AMETHOD OF 12/522624 2007-01—10 8200210 , 2012-06-12
FAM DETERMINING RADIO

CHANNEL ‘
CHARACTERISTICS

P23328 US I GRANTED Continued telecommunication 12/666203 2007-06-25 8380525 2013-02-19
FAM with weak links

P23574 US GRANTED CALIBRATION METHOD 12/522794 2008-02-06 8401485 2013-03—19
FAM AND DEVICE IN

' TELECOMNIUNICATION

, SYSTEM

P23583 US GRANTED METHOD AND 12/522785 2007~02-26 83 69461 2013-02-05
FAM ARRANGEMENT

RELATING TO
TELECOMZMUNICATIONS

P2379] US GRANTED AMethod for compensating a 12/665627 2007-06-21 8260336 2012—09-04
FAM radiation beam to beam

steering '

P23830 US GRANTED AN IMPROVED HARTLEY 12/679932 2007—09—25 8169269 2012—05—01
FAM VOLTAGE CONTROLLED

» ‘ OSCILLATOR '

P23986 FILED SCHEDULING 1N , 12/674335 20020821
WIRELESS NETWORKS

FAM

GRANTED ADUAL-BAND COUPLED 12/739012 2007-10-23 8125282 2012-02-28

   

  
 

 

 
 
  

 P24045
  

 

 

  
 

FAM VCO ,

P24069 GRANTED SIGNAL MODULATION 12/676005 2007-09-04 8072283 2011-12-06
FAM FOR SWTTCHED MODE

POWER AMPLIFIERS

P24214 US FILED AGC low threshold sigrial 12/992692 2008—05-1 5
FAM level detection '

P24390 US GRANTED METHOD AND 12/667829 ' 2008-04-23 8553 667 2013—10—08
FAM ARRANGEMENT INA '

TELECOMMUNTCATION
SYSTEM

P24503 US FILED 12/674020 2008-08-22

FAM ' ,

P245015 US GRANTED WCDMA AGC receiver SNR 12/991479 2008-05-15 8320865 2012-11-27

FAM adjustment and signalling

Schedule to Patent Security Agleement
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P24905 US GRANTED
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12/105650

 

 

 

 
1113-1515185"? 3

 

 

 
 

 2008—04-1 8 8126462

 

 

 

  

 

 
 

  
   
 

 

  

 

 
  

 
   

    
 

 

 

 
 

  

 

 

 

 

 

 

 

 
 

 

  

Handover optimization: 2012-02-28
FAM reduction in handover HO '

interruption latency in wimax '
PCT title: REDUCTION IN
HANDOVER
INTERRUPTION 1N

WIMAX -

P25207 US GRANTED A combined mixer and balun 12/920890 2008-03-25 8299838 2012—10-30

FAM design

P2525] US FILED 13/956136 2013—07-31
FAM I

P25251 FILED 12/234067 2008-09-19
FAM

P25251 GRANTED 13/281291 2011—10—25 8527843 2013—09—03
FAM -

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

I P25805 US GRANTED Frequency Multiplier 12/997957 2008-06-16 8040166 2011-10-18
FAM .

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

SECONDARY USAGE ‘

P26267 US FILED An improved iarge area photo 13/128776 2008-11-12
FAM detector

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

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

FAM (ALL) in lawful interception. _

FILED A METHOD AND AN 13/130445 2008-12-23

(ALL) ARRANGEMENT FOR
DETERMINING AN
ADMISSION CONTROL
THRESHOLD

P26554 FILED AntennaArrangement, With 13/061218 2008-08-28
FAM Improved Isolation between

Adjacent Cell Areas

P26595 FILED A SYSTEM IN A 13/127188 2008—11-03 ‘
FAM NETWORK NODE FOR

REGULATING
TEMPERATURE OF
ELECTRONIC

EQUIPMENT

P26719 US‘ GRANTED METHOD AND 12/993555 2009-06-04 8270906 2012—09-18
FAM APPARATUS RELATING

TO SPECTRUM SENSING

P26720 US GRANTED NIETHOD AND 12/990880 2009-06-01 8509701 2013-08—13
FAM APPARATUS RELATING -

TO SPECTRUM SENSING  
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1326960 REPORTING OF MULTIPLE 14/056512 2009-07-22

FAM IF/RAT FREQUENCY
LAYER RESTRICTIONS

P26960 US GRANTED REPORTING OF MULTIPLE 12/507376 2009-07-22 8588846 2013-11—19

FAM III/RAT FREQUENCY
LAYER RESTRICTIONS

P26963 US FILED METHODS AND 13/130854 2008-11-27
FAM ARRANGEMENT IN A

COWUNICATION
SYSTEM

P27031 US FILED METHOD AND 13/263255 2009-04-07
FAM APPARATUS FOR

ALLOCATING
RESOURCES TO USER

EQUIPMENTS [N A
TELECOMMUNICATIONS

SYSTEM

P27157 US FILED METHODS AND ENTITY 13/140691 2008-12-19

FAM ‘ FOR CONVEYING DATA
UNITS .

P27372 US FILED AMETHOD AND 13/142509 2008-12-29

FAM (ALL) APPARATUS FOR
DYNAMIC TRANSIVIITTER

TO MUIJI‘I-CARRIER
POWER AMPLIFIER
MAPPING

P27465 US MOBILITY SOLUTION 13/144947 2010-01-22 7
FAM SELECTION INDICATOR

FOR VOICE OVER BPS

P2763] US A METHOD OF SENSING 13/129149 2009—03-23
FAM

P27929 US A transition from a Chip to a 13/319171 2009-05-08
FAM waveguide port

P2796] 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

1928123 US FILED UE behaviour for GANC 13/144327 2010-01-12

FAM discovery in roaming
scenarios in CS—over—L’I‘E-

via-GAN solutions ,

P213148 GRANTED Automatic mapping between 13/145232 2010—01—22 8412230 2013-04-02
FAM E-UTRAN and

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

P233242 US FILED METHOD AND 13/148433 2009-06-23
FAM ARRANGEMENT IN A

WIRELESS
COMIVIUNICATION
SYSTEM
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Rm - PtntDt

  
 

 

   

  
 

 

P28293 US PROCESSING‘NODES AND 13/393704 2009-11-06
FAM METHODS OF

- ESTIMATING
INTERFERENCE IN A

' RADIO
TELECOMMUNICATION
NETWORK _

P213571 US AN INIPROVED 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 LOCATINGA SOURCE OF 12/758744 , 2010-04—12 8526974 2013-09-03 FAM WIRELESS
TRANSMISSIONS FROM A
LICENSED USER OF A
LICEN SED S PECTRAL
RESOURCE  

   
  

 

  
 

  

 

 

 

  
 

P29565 METHOD AND 13/509826 2009-12-30
FAM APPARATUS RELATIN G '

' TO SIGNAL CONTROL ‘

P29741 FILED Methods and Arrangements 13/516504 2009-12-16 . 3
FAM for handling a setup of an SI

Application Protocol ‘
signalling connection

P29836 FILED METHOD AND 13/3 94219 2009-09-25
FAM ARRANGEMENT IN A ‘

WIRELES S .
COWUNICATION
SYSTEM  

  
P3020? US FILED POWERLOOP 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

P303 67 US FILED COMPONENT CARRIER 13/505160 2010-03-11
FAM SELECTION METHOD

AND APPARATUS FOR
RANDOM ACCESS
ATTEMPTS INA
COMMUNICATIONS
NETWORK

P30627 US FILED Partial relaying of message 13/580999 2010—03-23
FAM based on interference in

wireless network
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P308413 FILED METHOD APPARATUS 13/699105 2010-05—28
FAM AND SYSTEM FOR

ANTENNA CALIBRATION

P301388 FILED 12/972460 2010- 12—18
FAM

P31087 U:- FILED -mproved Surge Protection 13/124747 201104-18P31147 US FILED ISR_itle:METHODS AND 13/575168 2010-09-24
APPARATUSES FOR
POSITIONING ANODE IN
A WIRELESS
COMMUNICATION S
SYSTEM USING
DIFFERENT RAN/RATS

US GRANTED METHOD-S AND DEVICES 8483302 2013-07-09

COMIMUNICATION
SYSTEM

FILED Frequency-Domain_ubblock 13/050210 2011—03- 17
Equalization for Uplink LTE _
to Alleviate Inter—8ymbol
Interference

P32454 US FILED METHODS AND 13/981700 2011-01-26
ARRANGEMENTS FOR
TRANSMIT MODE '
ADAPTATION

FOR CARRIER

US FILED DYNAMIC ADAPTATION 13/075254 ‘ 2011-03—30
OF DOWNLINK RLC PDU
SIZE

P32484 US FILED METHOD AND DEVICE 14/005210 2011-03-14
RELATING TO RELAY

TECHNIQUE

  

 

 

    

  
 

  
   

  
  
 

  
  

 
  

 
 

 
 

 
  

  
  

  
 

 

 

P31709 13/049186 2011-03—16

 
 

. P31759
FAM

 
P31785
FAM

  E

MULTI—CARRIER

FILFD _3/144766 2010—08— 11(ALL)

P32371  ’11’TI’TJ>m
 

   
  

ACTIVATION/

US FILED ANTENNA DEVICE AND 13/824746 ' 20 {0—09—23METHOD IN A MIMO
SYSTEM '

P3259] US FILED ADAPTIVE MUIJII- 13/099518 2011-05—03
ClulANNEL TRANSMITTER
LINEAR ZATION SYSTEM
USING A SHARED
FEEDBACK RECEIVER

DEACTIVATION IN A

P32235 US GRANTED APPARATUS AND 13/144784 2011-06-14 8594000 2013—11—26
METHOD FOR '
CONTROILING SELF- ‘
INTERFERENCE IN A .
CELLULAR
COMMUNICATION S
SY STEM '

FAM

Schedule to Patent Security Agreement
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P32789 METHODS PROVIDING 13/043027 2011—03-08

 
 

 

  
 

 

 

  

  
 

 

 

 

 

  
   
 

  

 

 
 

 
 

    
 
 

 

FAM AIDED SIGNAL
SYNCHRONIZATION AND
RELATED NETWORKS
AND DEVICES

P32971 US ‘ 1" Radio base station: radio 13/992348 2010-12-21
FAM network controller and

methods therein

P33057 US FILED METHODS AND DEVICES 14/000371 2011—02—18
FAM FOR PROVIDING

GUARANTEED QUALITY

OF SERVICE , '

P33457 US FILED HYBRID CONGESTION 14/004403 2011-03-10 -
FAM CONTROL

P33594 US FILED METHOD, APPARATUS 14/113959 2011-04-29
FAM AND SYSTEM FOR

DETERMINING VOLTAGE
STANDING WAWE RATIO
IN DOWNLINK PERIOD OF
RADIO COMMUNICATION

1333637 US FILED COMPENSATING TIMING 13/257605 2011-08-02
FAM MEASUREMENTS DUE TO

' FREQUENCY '
. DIFFERENCE

P33844 US FILED Approved by ISA: 14/122645 2011-06-01
FAM METHOD, NODE AND

SYSTEM FOR
MANAGEMENT OF A
MOBILE NETWORK

P33937 US GRANTED 13/155527 2011-06-08 8428525 2013-04-23
FAM

P33963 US GRANTED 13/155631 2011-06-08 8457642 2013—06-04
FAM

P34022 US FILED DEVICE AND METHOD PCT/EP2012/060245 2012—05—31
FAM FOR CONTROLLING '

INTERFERENCE

P3 4099 US FILED RLC DATA 13/178048 2011-07-07

FAM TRANSMISSION
CONTROL BASED ON UR
IWEMORY CAPACITY

P34100 US FILED DIGITAL DOWN 13/271515 2011-10-12
FAM CONVERSION AND

DEMODULATION

P34428 US GRANTED LINEARIZATION FOR A 13/228926 2011-09-09 8576943 2013-11—05
FAM SINGLE POWER

AMPLIFIER IN A MULTI-
' BAND TRANSMITTER

P34737 US FILED USER EQUIPMENT, 13/381606 2011—08—15
FAM NETWORK NODE AND '

' METHODS THEREIN
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  _:.-;- pH

 

    
 

P34737 USER EQUIPMENT, 13/381606 2011-08-15 

  
 

   
 

  
 

 
 
 

  
 

 
 
  
 
 

 
 

  
 

  
 

 

  
 

PAM NETWORK NODE AND
METHODS THEREIN

P36245 US FILED 13/765046 2013-02-12
PAM I

P36444 US FILED METHOD AND 13/816039 2013-01-22
PAM APPARATUS FOR PILOT

POWER ALLOCATION IN A
MULTI ANTENNA
COMMUNICATION
SYSTEM

P318411 US FILED 61/705679 2012-09-26
PAM

P3 3411 US FILED 14/035213 2013-09-24
FAM -

P3 8625 US FILED USI TITLE: 13/722293 2012-12-20
PAM COMMUNICATION

PROTOCOL FOR SHORT
DATA TRANSMISSIONS

P3 8748 US FILED 61/707366 2012-09-23
PAM

P3 8748 US FILED 14/039554 2013-09-27
PAM ‘

P63070 US GRANTED 10/451588 2001-12-05 7023394 2006-04-04

FAM _

P63549 US GRANTED 10/502312 2003-01-24 6999672 2006-02-14PAM

P63967 US GRANTED 10/597212 2005-01-07 7633457 2009-12-15
FAM

P640513 US GRANTED 12/090175 2006-03-22 7924234 2011-04-12
PAM  

 
 

  
  
 

 
  
  

 

  
  
  

  

 

  
 

1146111611161 12/349465 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 8018966
 GRANTED
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  ”Marinara ' 13/409057“ 201202-29
scheduling
distributed virtual
resource blocks

 

2011-
04-26

2A Method for 12/457653 2009-06-17 7933243

performing random
access procedures
and terminal thereof

 

Method for 13/071280 2011-03-24 . 8467343

performing random
access procedures
and terminal thereof

Method for 13/894948 2013-05-15

performing random
access procedures
and terminal thereof

Data transmitting 12/678200 2010-03-15 7970074 2011—
and receiving 06—28
method using phase
shift based

precoding and
transceiver

supporting the same

Data transmitting 12/724318 2010-03-15 7961808 2011-
and receiving 06-14
method using phase
shift based '

prccoding and
transceiver

supporting the same

Data transmitting 13/109962 2011-0547 8208576 2012-
and receiving 06-26
method using phase
shift based

precoding and
transceiver

supporting the same

3A US FJLED Data transmitting 13! 109963 2011—05—17
and receiving
method using phase
shift based

preceding and
transceiver

supporting the same

2013-
06-18

 

 

 

 

 

 

4A US GRANTED Method of 12/205530 2008-09-05 7848448 2010-

generating reference 12-07
signal in wireless
communication

system
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 4A

4A
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Us

US

 
 

2010—10-27 Method of 12/913654

generating reference
signal in wireless
communication

system 

FILED Method of 13/312809 2011-12-06

generating reference
signal in wireless
communication

system

 

 

" 8098760 I

 
 

 13/312804  

 
FILED Method of 2011-12-06

generating reference
signal in Wireless
communication

system

 

5A

5A

GA

US

US

US

GRANTED Method for 12/523090 2009-07-14

transmitting status
report of PDCP
layer in mobile
telecommunications

system and receiver
of mobile
telecommunications

FILED Method for 13/051803 2011-03—18

transmitting status
report of PDCP
layer in mobile
telecommunications

system and receiver
ofmobile
telecommunications

 

7936723 2011-
05-03

NOA

 

GRANTED Method for 12/209136 2008-09-11

transmitting uplinic
signals

 

6A

7A

7A

US

US

US

8102833 2012-
01-24

 

FILED Method for 13/316315 2011-12-09

transmitting uplink
signals
 

FILED Method for 13/590048 2012-08-20
transmitting and
receiving control
information through
PDCCH 

GRANTED Method for 12/252270 2008~10—] 5

transmitting and
receiving control
information through
PDCCH

 
 

7873004 2011-
01-18
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    GRANTED Method-for I. 12/963570 2010—1203" 8019332

 

transmitting and 09-13
receiving control
information through
PDCCH .

7A US GRANTED Method for 12/963588 2010-12-08 8014769 2011-
‘ transmitting and 09~06

receiving control
information through
PD CCH

7A US GRANTED Method for 13/185343 2011-07-18 8213377 2012-
transmitting and 07-03
receiving control
information through
PDCCH

'7A US GRANTED Method for 13/185362 2011-07-18 8270363 2012—
transmitting and 09-18
receiving control
information through
PDCCH

8A US GRANTED Method of 12/392654 2009—02—25 7843 395 2010-

performing uplink 11—30
synchronization in
random access

procedure
8A US FILED Method of

' performing uplink
synchronization in
random access

procedure

 

 

 

 
    
 

 

  '1 2/909780 2010—10~2l

 

9A US GRANTED Method for 12/363522 2009-01-30 7835337
transmitting
downlink control

- information

2010-
11-16

  
 

10A US GRANTED Method for 12/404873
effectively
transmitting control
signal in wireless
communication

System
10A US GRANTED Method for

effectively
transmitting control
signal in wireless
communication

system
10A US GRANTED Mothod for _ 13/563472 2012—07-31 8423 858 2013-

effcctively O4- 1 6
transmitting control
signal in wireless
communication

system

2009-03-16 7774686 2010-
08-10

  

 
 

12/836403 2010-07—14 8108757 2012-
01-31
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10A US GRANTED Method for 13/345532 2012—01-06 8250443 2012-

cfi‘cctively 08-21
trammitting control
signal in wireless
communication

system
Method for 13/802066

effectively
transmitting control
signal in wireless
communication

system

 

 
 
 
 
 

  

 
 
 
 

 
  

 
 
 
 

  

 
 
 
 

 
  

  
  

  

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 I

Apparatus and 11/147350
methods of selecting
special characters in
a mobile
communication
terminal

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

2003-01-14 7383066 2008-06-03

 

2002—01-07 7423647 2008-
09-09

1 2A GRANTED

 

  2005-06—08 ' 7453462 2008-
11—18'

 

12/247567 2008-10-08 7714868  12A US GRANTED

 

 
  

13A US GRANTED 11/828978 2007—07-26 7525535  

 

  14A US GRANTED File downloading 10/465724 2003-06-20
apparatus and 7
method for mobile
communication

system

14A US GRANTED File downloading 11/896419 2007-08—31 7634260 2009-
apparatus an (1 12-15
method for mobile
communication

system

7289817
10-30

 

  

Schedule to Patent Securifl Agreement



Page 97 of 436

 

15A

16A

16A

1B

2B

3B

4B

5B

C} m

mm- E.
A1—l
mU

C)

Cm

I
U1

(:5

C! m

g._][T]O

Page 97 of 436

 
   

 

  

 
 

Method of 1254/3243 "g:-’—ll' {1'1U

  
  

”8174506-

 
  

 

 

  

  
   

 
 

 
  
  

 

 

 

 

  
 

 

 

  

  
   
 
 

  

 
 

   

     
 

  
  
  
  

 
 

   

    

2009-12—28

displaying object 05—08
and terminal

capable of .
implementing the
same

GRANTED Method of 11/729807 2007-03—30 7663610 2010—

displaying object ‘ 02-16
and terminal

capable of
implementing the
same

Method for 12/673262 2010—02—12 8391311 2013-

transmitting Voll’ 03-05
packet

GRANTED Method for 12/705215 2010—02-12 8396070 2013-

- transmitting VoIP 03—12
packet

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

having retractable 08—26
camera

GRANTED Data transmission 10/438032 2003-05-15 7443795 2008-
con/3'01 method for 10-28
GPRS

GRANTED Signal connecting 11/016308 2004-12-17 7229289 2007»
apparatus for a 06-12
folder type mobile
tenninal

Method for 10/737212 2003-12-15 7349694 2008-

operating data ' 03-25
communication
service in mobile
communication

system

GRAN'I‘ED System, apparatus, 11/325934 2005-12—30 7684814 2010—
and method for 03-23

enhancing mobile
communication

terminal push to talk
service

Schedule to Patth 860111111 Ag'eement
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2006—6602 7494353 Card ejecting
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 upiink
synchronous
transmission
scheme

Apparatus and
method for

estimating position
ofmobile
communication
terminal

Data receiving and
transmitting method
with coding type
determination

Apparatus and
method for

increasing channel
capacity of a mobile
communication

system
Method for

analyzing data
transmission

11/445825“ '

11/469063

09/671115

10/078674

10/125531

‘ 10/192895

10/630721

10/775240

throughput in a
wireless LAN

153 US GRANTED Method for 09/974845 2001-10-12 7116648 2006-
implementing 10-03
system information
broadcasting
function in

asynchronous
mobile
communication

 

  
  

 

  7787914
 813 US GRANTED 2006-08-31 2010—

08-31 
  
 

 

 

  
  

  
  
  
  

  

  
  
  

 
  
  

  
  
 
  

 

7113 764 2006—
09-26

9B US GRANTED 2000-09—28

 
 
 

 

 

 
 

 
 

2002-02-21 7190691 2007-
03-13

10B US GRANTED 
 

 

 

2002—04-19 7057557 2006—
06-06

  11B US GRANTED

 

   1213 US GRANTED 2002—07-11 7366119 2008—
04-29

 
 

    133 US GRANTED 2003—07—31 7369486 2008—
05—06

   
 

 
2004-02-11 2008-

01-22
1 4B US GRANTED  

system

16B US GRANTED Mobile 11/735377 2007-04-13 7881523 2011-
commuuication 02-01
terminal and method

for displaying an
image
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Wireless
Communication

7 Wireless
Communication

Wireless
Communication

Wireless
Communication

 
 

  
Wireless
Communication

U1

U1

  

 

M
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 Reduction method of successive 09/078578 1998/05/14 63 01-234

hard handofis between base ‘

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

Method of canceling interference 09/273 765 1999/03/22 6574204
components included in received
signals ofbase station in mobile
communication system  

Radio packet data terminal and 09/224053 1998/1 2/3 1 6404754
method of determining internet
interworking protocol address 

 
 

Method for controlling power for 09/671208 2000/09/28 6615053
forward common channel 

 

 
 
 

Mobile terminal and multimedia 1 17459223 2006/07/21 773 8645

contents service providing system
and method for call connection

waiting using the same i

 
Method and apparatus for 11/538424 2006/10/03 8086962 '
reproducing multimedia files  

Fine granularity scalability
encoding/decoding apparatus and
method

 
 

Apparatus and method for
providing pause function of_
broadcasting streaming in
terminal

11/322280 2005/12/29 8046483

 

Method of applying for
communication service and .
communication terminal thereof

 

11/364410 2006/03/01 7720494 

Character input apparatus and 11/441139 2006/05/26 7705752
method for mobile

communications tenninal 

Method for downloading a 11/864752 2007/09/28 8160550
message in a mobile terminal,
method for forwarding message,
and mobile terminal for

performing the same

MOBILE TERMINAL AND
METHOD OF DISPLAYING

MENU ICON THEREOF 12/176314 2008/07/18 NOA

 

 

 

Mobile communication terminal

for controlling display
information 12/111004 2008/04/28 8111255 

Mobile terminal providing web 12/506486 2009/07/20 8532712
page-merge function and '
operating method of the mobile
terminal

  
Schedule to Patent Security Agreement

 
2001/10/29

 

2003/06/03

2002/06/11

2003/09/02

2010/06/15

2011/12/27

10/659386 2003/09/11 - 7003034 2006/02/21

2011/10/25

2010/05/18

2010/04/27

2012/04/17

2012/02/07

2013/09/10

 

  
  
  

 
USA.

USA.

U.S.A.

U.S.A.

U.S.A. '

U.S.A.

U.S.A.

USA,

USA.

 
U.S.A_

U.S.A.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMIVHSSIONER FOR PATENTS

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

12/209,136 01/24/2012 8102833 2101—3573 3897

 

35884 7590 01/04/2012

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

LOS ANGELES, CA 90017

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment is 725 day(s). Any patent to issue from the above—identified application will

include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above—identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information

Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the

Office of Patent Legal Administration at (571)—272—7702. Questions relating to issue and publication fee

payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management

(ODM) at (571)-272-4200.

APPLICANT(S) (Please see PAIR WEB site 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 Wook Park, Gyeonggi-do, KOREA, REPUBLIC OF;

IR103 (Rev. 10/09)
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PART B-PF E(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: M_ail Mail Stop ISSUE FEECommissioner for Patents
PO. Box 1450

Alexandria, Virginia 22313-1450
or m (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
propriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

fpdjlcated 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 Blocklfor any change of addrCSS) Note: A certificate of mailin can only be used for domestic mailings of the
Fee(()5)Transmittal. This certi icate cannot be used for any other accompanying

papers. Each additional paper such as an assignment or formal drawing, mustave lts 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 8- FIGUEROA STREET States Postal Service with sufficient postage for first class mail in an envelope
Suite 2300 addressed to the Mail Stop ISSUE FEE address above, or being facsimile

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

(Signature)

(Date)

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

TITLE OF INVENTION: METHOD FOR TRANSMITTING UPLINK SIGVALS 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional $ 1740 $3 00 $2040 02/ 1 5/201 2

YEUNG, MANG HANG 2463 370—344000

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

3 Change of correspondence address (or Change of CorrespondenceAddress orm PTO/SB/ 122) attached.

3 "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03—02 or more recent) attached. Use of a Customer
Vumber is required.

 

(1) the names of up to 3 registered patent attorneys 1 LEE’ HONG’ DEGERMAN’
or agents OR, alternatively, KANG 81 WAIIVIEY

(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

LG ELECTRONICS INC. SEOUL, REPUBLIC OF KOREA

Please check the appropriate assignee category or categories (will not be printed on the patent) : III Individual Corporation or other private group entity '3 Government

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

Publication Fee (No small entity discount permitted) 3 Payment by credit card. Form PTO—2038 is attached.
Advance Order — # of Co ies e lrector ls ere y aut orlze to c arge t e requlre ee s , any e 1c1ency, or cre lt any:I p JThD' 'hb h'd h h 'df() df" d'

overpayment, to Deposit Account Number 50-2290 (enclose an extra copy of this form).

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

:I a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. D b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

/Puya Partow-Navid/ Date December 16, 2011

Puya Part0w-N8Vid Registration No. 591657

 

Authorized Signature
  

Typed or printed name
  

This collection of informationls required by 37 CFR 1. 311. The informationls re uired to obtain or retain a benefit by the public whichls to file (and by the USPTO to process)

an application. Confidentialityls governedby 35 U.S.C. 122 and 37 CFR 1d14. T is collectionls estimated to take 12 minutes to complete, including gathering, preparlng, andsubmitting the completed application form to the USPTO. Time will v eendin upon_ the individual case. Any comments on the amount of time you require to complete
this form and/or su gestions for reducing this burden, should be sent toaltflledCCief In ormation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandgria, Virglnia 22313—1g450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1,450
Alexandria, Virginia 22313—1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL—85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651—0033 US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number: 12209136

Filing Date: 11-Sep-2008

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

First Named Inventor/Applicant Name: Dae Won Lee

Attorney Docket Number: 2101-3573

Filed as Large Entity

Utility under 35 USC111(a) Filing Fees

Sub-Total in

Description Fee Code Quantity USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Patent-Appeals-and-lnterference:

Post-Al|owance-and-Post-lssuance:

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 (5) 204°
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Electronic Acknowledgement Receipt

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:

Payment information:

Submitted with Payment

Payment Type

Payment was successfully received in RAM

RAM confirmation Number

Deposit Account

Authorized User

FHeLBfing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

METHOD FOR TRANSMI'I'I'ING UPLINK SIGNALS

Credlt Card

$2040

5370

 
 



Page 106 of 436
. 455792

1_2101-3573-Transmlttal-

IssueFee.pdf 7a1db3724d6c61cef209d387bcb6337067e
dafad

21 60694

95855631 baadOfa28279784e9e41 01 bf2e0
bd625

Fee Worksheet (SBO6) fee-infopdf 9e280fec4f87697d6abf11d62eaa8e5ec2da
a68e

Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

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

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

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

the application.
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Customer No. 035884 Attorney Docket No.: 2101-3573

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Art Unit: 2463
Dae Won Lee

Examiner: Mang Hang Yeung
Serial No: 12/209,136

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

SIGNALS 

TRANSMITTAL OF ISSUE FEE

Mail Stop ISSUE FEE
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

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

following:

IXI Form Part B - Issue Fee Transmittal.

IZI lnventor(s) or Assignee(s) is entitled to LARGE entity.

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

IXI The Commissioner is hereby authorized to charge any deficiency in payment or credit

any overpayment to Deposit Account No. 502290.

Respectfully submitted,

Lee, Hong, Degerman, Kang & Waimey

Date: December 16, 2011 By: /Puya Partow-Navid/

Puya Partow-Navid

Registration No. 59,657

Attorney for Applicant(s)
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria1 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
5.1.2300

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 $3 00 $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 ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

1. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

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

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, 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 shown above.

11. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

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

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

Page 1 of 3
PTOL—85 (Rev. 02/11)
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PART B-PF E(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: M_ail Mail Stop ISSUE FEECommissioner for Patents
PO. Box 1450

Alexandria, Virginia 22313-1450
or m (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
propriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

fpdjlcated 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 Blocklfor any change of addrCSS) Note: A certificate of mailin can only be used for domestic mailings of the
Fee(()5)Transmittal. This certi icate cannot be used for any other accompanying

fiapers. Each additional paper such as an assignment or formal drawing, mustave lts 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 8- FIGUEROA STREET States Postal Service with sufficient postage for first class mail in an envelope
Suite 2300 addressed to the Mail Stop ISSUE FEE address above, or being facsimile

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

(Signature)

(Date)

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

TITLE OF INVENTION: METHOD FOR TRANSMITTING UPLINK SIGVALS 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional $ 1740 $3 00 $2040 02/ 1 5/201 2

YEUNG, MANG HANG 2463 370—344000

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

3 Change of correspondence address (or Change of CorrespondenceAddress rom PTO/SB/ 122) attached.

3 "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03—02 or more recent) attached. Use of a Customer
Vumber is required.

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

(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : '3 Individual '3 Corporation or other private group entity '3 Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
3 Issue Fee 3 A check is enclosed.

3 Publication Fee (No small entity discount permitted) 3 Payment by credit card. Form PTO—2038 is attached.
3 Advance Order — # of Co ies :I The Director is hereby authorized to charge the required fee(s), any deficiency, or credit anyP

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

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

:I a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. :I b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

  
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date
  

Typed or printed name Registration No.
  

This collection of informationls required by 37 CFR 1. 311. The informationls re uired to obtain or retain a benefit by the public whichls to file (and by the USPTO to process)

an application. Confidentialityls governedby 35 U.S.C. 122 and 37 CFR 1d14. T is collectionls estimated to take 12 minutes to complete, including gathering, preparlng, andsubmitting the completed application form to the USPTO. Time will v eendin upon_ the individual case. Any comments on the amount of time you require to complete
this form and/or su gestions for reducillg this burden, should be sent toaltflledCCief In ormation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandgria, Virglnia 22313—1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1,450
Alexandria, Virginia 22313—1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL—85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651—0033 US. Patent and Trademark Office; US. 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

PO. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

APPLICATION NO. FILING DATE F {ST NAMED INVENTOR ATTORNEY DOCKET NO. 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
51162300

LOS ANGELES, CA 90017 2463

DATE MAILED: 11/15/2011

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 590 day(s). If the issue fee is paid on the date that is three months after the

mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half

months) after the mailing date of this notice, the Patent Term Adjustment will be 590 day(s).

If a Continued Prosecution Application (CPA) was filed in the above—identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval

(PAIR) WEB site (http://pair.uspto.g0V).

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 0f 3
PTOL—85 (Rev. 02/11)
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Privacy Act Statement

The Privacy Act of 1974 (PL. 93-579) requires that you be given certain information in connection with

your submission of the attached form related to a patent application or patent. Accordingly, pursuant to

the requirements of the Act, please be advised that: (l) the general authority for the collection of this

information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the

principal purpose for which the information is used by the US. Patent and Trademark Office is to process

and/or examine your submission related to a patent application or patent. If you do not furnish the

requested information, the US. Patent and Trademark Office may not be able to process and/or examine

your submission, which may result in termination of proceedings or abandonment of the application or

expiration of the patent.

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom

of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of

records may be disclosed to the Department of Justice to determine whether disclosure of these

records is required by the Freedom of Information Act.

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 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 GSA as part of

that agency's responsibility to recommend improvements in records management practices and

programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance

with the GSA regulations governing inspection of records for this purpose, and any other relevant

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

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

publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35

U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a

routine use, to the public if the record was filed in an application which became abandoned or in

which the proceedings were terminated and which application is referenced by either a published

application, an application open to public inspection or an issued patent.

. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local

law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or

regulation.
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Application No. Applicant(s)

12/209,136 LEE ET AL.

Notice of Allowability Examiner Art Unit

MANG YEUNG 2463

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. IX This communication is responsive to 9/6/2011.

2. I] An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

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

4. IXI Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119( )-(d) or (f).

a) [XI All b) I] Some* c) I] None of the:

1. IX Certified copies of the priority documents have been received.

2. El Certified copies of the priority documents have been received in Application No.

3. I] Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2( )).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. I] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

6. El CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

(a) I] including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) El hereto or 2) [I to Paper No./Mai| Date .

(b) I] including changes required by the attached Examiner’s Amendment / Comment or in the Office action of

Paper No./Mai| Date

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. El DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. I] Notice of References Cited (PTO-892) 5. El Notice of Informal Patent Application

2. I] Notice of Draftperson‘s Patent Drawing Review (PTO-948) 6. El Interview Summary (PTO-413),
Paper No./Mai| Date .

3. I] Information Disclosure Statements (PTO/SB/08), 7. El Examiner‘s Amendment/Comment
Paper No./Mai| Date

4. I] Examiner‘s Comment Regarding Requirement for Deposit 8. [Z Examiner‘s Statement of Reasons for Allowance
of Biological Material

9. El Other .

/Derrick W Ferris/

Supervisory Patent Examiner, Art Unit 2463

 
US. Patent and Trademark Office

PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mai| Date 20111026
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DETAILED ACTION

1. This Office Action is in response to the application 12/209136 filed on 09/06/20011

2. Claims 1 — 8, 11, 13, 18 — 26, 29, 31 and 36 - 44 were cancelled. Claims 9, 12, 14, 16,

17, 27, 30, 32, 34 and 35 were amended. Pending claims include claims 9, 10, 12, 14 - 17, 27,

28, 30 and 32 — 35.

Allowable Subiect Matter

1. Claims 9, 10, 12, 14 - 17, 27, 28, 30 and 32 — 35 (renumbered as claims 1 — 14) are

allowed. The following is an examiner’s statement of reasons for allowance:

2. Claim 9 is allowed over the prior art of record because the Examiner found neither prior
 

art cited in its entirety, nor based on the prior art found any motivation to combine any of the

said prior art reference which teach the limitations “[a] method for transmitting uplink signals

comprising control signals and data signals in a Wireless communication system, the

method comprising: (a) serially multiplexing first control signals and data signals in a

mobile station, wherein the first control signals are placed at a front part of the multiplexed

signals and the data signals are placed at a rear part of the multiplexed signals; (b)

mapping the multiplexed signals to a 2-dimensional resource matrix comprising a plurality

of columns and a plurality of rows wherein the columns and the rows of the 2-dimensi0nal

resource matrix correspond to single carrier frequency divisional multiple access (SC-

FDMA) symbols and subcarriers for each SC- FDMA symbol, respectively, wherein a
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number of columns of the 2-dimenstional resource matrix corresponds to a number of SC-

FDMA symbols within one subframe except specific SC- FDMA symbols used for a

reference signal, and wherein the multiplexed signals are mapped from the first column of

the first row to the last column of the first row, the first column of the second row to the

last column of the second row, and so on, until all the multiplexed signals are mapped to

the 2-dimensional resource matrix (c) mapping ACK/NACK control signals to specific

columns of the 2-dimentional resource matrix, wherein the specific columns correspond to

SC-FDMA symbols right adjacent to the specific SC-FDMA symbols, wherein the

ACK/NACK control signals overwrite some of the multiplexed signals mapped to the 2-

dimensional resource matrix at step (b) from the last row of the specific columns; and

(d) transmitting the signals mapped to the 2-dimensional resource matrix at steps (b) and

(c) by column by column to a base station, subcarriers corresponding to symbols near the

symbol on which the reference signal is mapped” with respect to the additional claimed

subject matter and in particular the specific boundaries as recited in the claim. Claims 10, 12, 14

— 17 are also allowed since they depend on claim 1.

3. Claim 27 is allowed over the prior art of record because the Examiner found neither prior

art cited in its entirety, nor based on the prior art found any motivation to combine any of the

said prior art reference which teach the limitations “[a] mobile station for transmitting uplink

signals comprising control signals and data signals in a wireless communication system, the

mobile station comprising: a processor serially multiplexing first control signals and data

signals, wherein the first control signals are placed at a front part of the multiplexed signals
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and the data signals are placed at a rear part of the multiplexed signals; the processor

sequentially mapping the multiplexed signals to a 2-dimentional resource matrix

comprising a plurality of columns and a plurality of rows, wherein the columns and the

rows of the 2-dimensional resource matrix correspond to single carrier frequency

divisional multiple access (SC-FDMA) and subcarriers for each SC-FDMA symbol,

respectively, wherein a number of columns of the 2-dimensional resource matrix

corresponds to a number of SC-FDMA symbols within one subframe except specific SC-

FDMA symbols used for a reference signal, and wherein the multiplexed signals are

mapped from the first column of the first row to the last column of the first row, the first

column of the second row to the last column of the second row, and so on, until all the

multiplexed signals are mapped to the 2-dimensional resource matrix; and the processor

mapping ACK/NACK control signals to specific columns of the 2-dimensional resource

matrix, wherein the specific columns correspond to SC-FDMA symbols right adjacent to

the specific SC-FDMA symbols, wherein the ACK/NACK control signals overwrite some of

the multiplexed signals mapped to the 2-dimensional resource matrix from the last row of

the specific columns subcarriers corresponding to symbols near the symbol on which the

reference signal is mapped” with respect to the additional claimed subject matter and in

particular the specific boundaries as recited in the claim. Claims 28, 30, 32 — 35 are also allowed

since they depend on claim 27.

4. Any comments considered necessary by applicant must be submitted no later than the

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
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fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”

W

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to MANG YEUNG Whose telephone number is (571) 270—7319.

The examiner can normally be reached on Mon to Th (9:00am to 5:00pm EST).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Derrick W. Ferris can be reached on 571—272—3123. The fax phone number for the

organization Where this application or proceeding is assigned is 571—273—8300.

Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see http://pair—direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866—217—9197 (toll—free). If you would

like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800—786—9199 (IN USA OR CANADA) or 571—272—1000.

/M.Y./

/Derrick W Ferris/

Supervisory Patent Examiner, Art Unit 2463
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Customer No. 035884 Attorney Docket N0.: 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, N0.: 3897
For: METHOD FOR TRANSMITTING UPLINK

SIGNALS 

AMENDMENT

Mail Stop Amendment
Commissioner for Patents

PO. BOX 1450

Alexandria, VA 22313-1450

Sir:

This paper is in response to the Office Action dated June 24, 2011, in connection with the

above-identified application, the response to which is due September 24, 2011. Please charge

any fees and credit any overpayment to our deposit account No. 502290. Please enter and

consider the following amendments and remarks:
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Page 131 of 436Page 131 0f436

Amendment to the Claims:

Please amend the claims as follows:

1-8. (Canceled)

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

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

(aLserially multiplexing first control signals and data signals in a mobile station, wherein

the first control 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;

(blsequen—tial—l—ymapping the multiplexed signals to a 2-dimensi0na1 resource matrix

 comprising ' -

time—fiequeney—reseureemap—eemprises a plurality of columns symbols—and a plurality of rows,

wherein the columns and the rows of the 2-dimensi0na1 resource matrix correspond to single

carrier fre uenc divisional multi 1e access SC-FDMA s mbols and subcarriers for each SC-
 

FDMA symbol, respectively, wherein a number of columns of the 2-dimenstiona1 resource

matrix corresponds to a number of SC-FDMA symbols within one subframe except specific SC-

FDMA symbols used for a reference signal, and wherein the multiplexed signals are mapped

from the first column of the first row to the last column of the first row the first column of the 

second row to the last column of the second row, and so on, until all the multiplexed signals are

mapped to the 2-dimensional resource matrix subearriers—fer—eaeh—wmbelrafid—a—referenee—signal

 

(glmapping ACK/NACK control signals to specific columns of the 2-dimenti0na1

resource matrix, wherein the specific columns correspond to SC-FDMA symbols right adjacent

to the specific SC-FDMA symbols, wherein the ACK/NACK control signals overwrite some of
2 Attorney Docket N0.: 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

1d) transmitting the signals mapped to the 2-dimensional resource matrix at steps (b) and

(c) by column by column to a base station. subcarriers—eerrespend-ing—te—symbols—near—the—symbol

l . l l E . l . l.

10. (Previously presented) The method of claim 9, wherein the first control signals

comprise at least one of:

precoding matrix index (PMI) signals; or

channel quality indicator (CQI) signals.

1 l. (Cancelled)

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

two slots, wherein the specific SC-FDMA symbols correspond to referenee—signal—is—mapped—te

at—least—ene—subearrier—eerrespending—te—a fourth SC-FDMA—symbel symbols out of seven SC-

FDMA symbols in each [[a]] slot.
  

l3. (Cancelled)

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

signals are transmitted via mapped—tG—subcarriers corresponding to [[a]] third SC-FDMA symbols

symbol and [[a]] fifth SC-FDMA symbols symbol 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/NACK control

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

16. (Currently amended) The method of claim 9, wherein the step 1d) comprises

further—comprising:

respectively performing

signals—omiappedAGKnMGK—eontrol—signals; a discrete Fourier transform (DFT) for the

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

 matrix signals; -- . - -

resource—map:

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—on

 
17. (Currently Amended) The method of claim 9, wherein the signals mapped to the

2-dimensional resource matrix are transmitted—firtheneomprising—tmnsmittin‘g—the—signals

mapped—tothe—t—ime—frequeneyhresouree—map through 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 processor serially multiplexing first control signals and data signals, wherein the first

control signals are placed at a front part of the multiplexed signals and the data signals are placed

at a rear part of the multiplexed signals;

the processor sequential-lymapping 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 freguency divisional

multi le access SC-FDMA and subcarriers for each SC-FDMA s mbol res ectivel wherein a

number of columns of the 2-dimensional resource matrix corresponds to a number of SC-FDMA

symbols within one subframe except specific SC_FDMA symbols used for a reference signal,

and wherein the multiplexed signals are mapped from the first column of the first row to the last

column of the first row the first column of the second row to the last column of the second row 

and so on, until all the multiplexed signals are mapped to the 2-dimensional resource matrixtime—

 
the processor mapping ACK/NACK control signals to specific columns of the 2-

dimensional resource matrix, wherein the specific columns correspond to SC-FDMA symbols

5 Attorney Docket No.: 2101-3 573
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right adjacent to the specific SC-FDMA symbols= wherein the ACK/NACK control signals

overwrite some of the multiplexed signals mapped to the 2-dimensional resource matrix from the

 last row of the specific columns .

I? 'I' I.

28. (Previously presented) The mobile station of claim 27, wherein the first control

signals comprise at least one of:

precoding matrix index (PMI) signals; or

channel quality indicator (CQI) signals.

29. (Cancelled)

30. (Currently amended) The mobile station of claim 27 wherein one subframe
 

comprises two slots= wherein the specific SC-FDMA symbols correspond to Wee—signal—i—s

mapped—te—at—least—ene—subearrier—eefiespending—te—a fourth SC-FDMA symbolssymbel out of

seven SC-FDMA symbols in each [[a]] slot.
 

31. (Cancelled)

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

control signals are transmitted via mapped—tG—subcarriers corresponding to [[a]] third SC-FDMA

symbols symbol—and [[a]] fifth SC-FDMA sybmols symbol—out of seven SC-FDMA symbols in

m [[3]] Slot-

6 Attorney Docket No.: 2101-3573
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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—comprising:

the—preeesser—respectively performing for—each—ofthe—pluralityofaanbols—haéng—mapped

multiplexeeksignals—eflnappedfiéreKMGIéeentrel—signals, a discrete Fourier transform (DFT)

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

 

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

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

 dimentional resource matrix signals -

the Efifie'fieW;

the—preeesser—respectively attaching a cyclic prefix to the IFFT-transformed signals

corresponding to the signals mapped to each column of 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—fur1=ther—eer1=r19risi-ng—t—he—preeesseic

7 Attorney Docket No.: 2101-3573
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 -- . a 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 independent claims.

No new matter has been added as the foregoing amendments have support in the specification as

originally filed. For example, support for various amendments may be found at least in, for

example, Figs. 3-9 and accompanying portions of the specification.

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

indefinite for failing to particularly point out and distinctly claim the subject matter which

applicant regards as the invention. Claims 9-14, 16-17, 27-32, 34, and 35 are rejected under 35

U.S.C. 102(e) as being anticipated by Papasakellariou et al. (US. 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 Sec et al. (US. Publication No.

2003/0185159). Claims 19 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable

over Papasakellariou, in view of Seo and further in view of Oh et al. (US. Publication No.

2006/0098568). Applicant respectfully traverses these rejections, and requests reconsideration

and allowance of the pending claims in view of the following arguments.

Rejection — 35 U.S.C. § 112

Claims 9, 18, 21, 27 and 36 were rejected under 35 U.S.C. 112, second paragraph, as being

indefinite for failing to particularly point out and distinctively claim the subject matter which

applicant regards as the invention. Particularly, the Examiner rejected the term ”near” in claims

9, 18, 21, 27 and 36. By this amendment, claims 18, 21 and 36 are cancelled, and the term

”near” is replaced by the term ”right adjacent to” in claims 9 and 27.

Therefore, withdrawal of this rejection is respectfully requested.

Rejection — 35 U.S.C. § 102

Claims 9-14, 16, 17, 27-32, 34 and 35 were rejected under 35 U.S.C. 102(e) as being

anticipated by Papasakellariou et al (US Pub No. 2008/0304467 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 multip_lexed

9 Attorney Docket No.: 2101-3573



Page 139 of 436Page 139 of436

signals and the data signals are placed at a rear part of the multiplexed signals” And claim 9

recites “wherein the multiplexed signals are mapped from the first column of the first row to the

last column of the first row the first column of the second row to the last column of the second 

row, and so on, until all the multiplexed signals are mapped to the 2-dimensional resource

matrix”
 

It is respectfully submitted that Papasakellariou fails to teach or suggest about 'this

sequence of first control signals and data signals within the multiplexed signals’ and 'sequence of

mapping the multiplexed signals to the 2-dimensional resource matrix’.

FIGs. 2 and 3 of show Papasakellariou ”multiplex data bits and CQI bits”. However,

Papasakellariou does not teach anything about the sequence of data bit and CQI bits within the

multiplexed signals, and neither 'sequence of mapping the multiplexed signals to the 2-

dimensional resource matrix’. Even though Papasakellariou simply mentions that the resource

for transmitting multiplexed signals is 2-dimentional, Papasakellariou does not teach the

mapping scheme in view of this 2-dimensional resource matrix.

Further, claim 9, as amended, recites ”wherein the ACK/NACK control signals overwrite

some of the multiplexed signals mapped to the 2-dimensional resource matrix at step (b) fro_m

the last row of the specific columns”. By making the ACK/NACK control signals overwrite

some of the multiplexed signals from the last row of the specific column while the multiplexed

signals has the sequence of the first control signals and data signals, and mapped to the 2-

dimensional resource matrix as stated above, claim 9 can reduce the probability that the first

control signals are overwritten by the ACK/NACK signals.

It is respectfully submitted that Papasakellariou fails to teach this feature. As stated above,

Papasakellariou does not teach the mapping scheme in view of 2-dimensional resource matrix,

and also Papasakellariou fails to suggest any evidence for the overwriting feature. Therefore,

Papasakellariou fails to teach at least the identified features of claim 9 and this claim is believed

to be patentable. Claim 27 includes similar features and is believed to be patentable as well.

Rejection — 35 U.S.C. § 103

Claims 15, 18, 20-26, 33, 36 and 38-44 were rejected under 35 U.S.C. 103(a) as being

unpatentable over Papasakellariou et al (US Pub No. 2008/0304467 A1) in view of Sec et al (US

Pub No. 2003/0185159 A1). 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 claims of the

present application are in condition for allowance. Reexamination and reconsideration of the

application is requested.

No amendment made was related to the statutory requirements of patentability unless

expressly stated herein; and no amendment made was for the purpose of narrowing the scope of

any claim, unless Applicant has argued herein that such amendment was made to distinguish

over a particular reference or combination of references.

If for any reason the Examiner finds the application other than in condition for allowance,

the Examiner is requested to call the undersigned attorney at the Los Angeles, California

telephone number (213) 623-2221 to discuss the steps necessary for placing the application in

condition for allowance.

Respectfully submitted,

Lee, Hong, Degerman, Kang & Waimey

Date: September 6, 2011 By: /Jeffrey Lotspeich/

Jeffrey J. Lotspeich

Registration No. 45,737

Attorney for Applicant
Customer No. 035884

1] Attorney Docket No.: 2101-3573
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MANG YEUNG 2463
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Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR1. 136(a). In no event however may a reply be timely filed
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- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)|Zl Responsive to communication(s) filed on 11 Sthember 2008.

a)|:l This action is FINAL. 2b)IXI This action is non-final.

3)|:l Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Exparte Quay/e, 1935 CD. 11, 453 O.G. 213.

Disposition of Claims

4)IXI CIaim(s) M is/are pending in the application.

4a) Of the above claim(s)_ is/are withdrawn from consideration.

5 |:| Claim s)_ is/are allowed.

IXI Claim s 9_-44is/are rejected.

is/are objected to.

are subject to restriction and/or election requirement.

Application Papers

9)|:l The specification is objected to by the Examiner.

0)|Xl The drawing(s) filed on 11 Sthember 2008 is/are: a)lZl accepted or b)I:I objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

11)|:| The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)IXI Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)le AII b)I:I Some * c)I:I None of:

LIXI Certified copies of the priority documents have been received.

2.I:I Certified copies of the priority documents have been received in Application No._

3.|:l Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.
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Paper No(s)/Mai| Date _. 6)I:I Other:—
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DETAILED ACTION

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

09/11/2008.

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

Pending claims include claims 9 — 44.

Priority

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

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

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

which papers have been placed of record in the file.

Claim Rejections - 35 USC § 112

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

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

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

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

subject matter which applicant regards as the invention.

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

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

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

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

Claim Rejections - 35 USC § 102

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

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

A person shall be entitled to a patent unless —

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

6. Claims 9 — 14, 16, 17, 27 — 32, 34, and 35 are rejected under 35 U.S.C. 102(e)

as being anticipated by Papasakellariou et al. (US Patent Publication # 2008/0304467

A1).

As per claim 9, Papasakellariou discloses “A method for transmitting uplink
 

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), C01 and DATA. (fig. 2),

MULTIPLEX DATA BITS AND CQI BITS 220] “sequentially mapping the multiplexed

signals to a time-frequency resource map according to a time-first mapping

method,” [(fig. 10)] “wherein the time-frequency resource map comprises a
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plurality of symbols and a plurality of subcarriers for each symbol,” [(fig. 1 and

par. 0007 — 0008), each resource block contains 12 sub-carriers] “and a reference

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

of symbols;” [(fig. 1 and par. 0007 — 0008), An exemplary embodiment assumes that

each reference signal includes 12 sub-carriers] “and mapping ACK/NACK control

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

reference signal is mapped” [(fig. 10 and par. 0049), the location of the ACK/NAK bits

1010 remains in symbols next to the RS 1030].

As per claim 10, Papasakellariou discloses “The method of claim 9,” as [see

rejection of claim 9] “wherein the first control signals comprise at least one of:

precoding matrix index (PMI) signals; or channel quality indicator (CQI) signals”

[(fig. 10), CQI and DATA].

As per claim 11, Papasakellariou discloses “The method of claim 9,” as [see

rejection of claim 9] “wherein the ACK/NACK control signals are mapped to the

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

subcarriers corresponding to symbols near the symbol on which the reference

signal is mapped” [(fig. 10 and par. 0049), the location of the ACK/NAK bits 1010

remains in symbols next to the RS 1030].
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As per claim 12, Papasakellariou discloses “The method of claim 9,” as [see

rejection of claim 9] “wherein the reference signal is mapped to at least one

subcarrier corresponding to a fourth symbol out of seven symbols in a slot” as

[(fig. 10), RS1030].

As per claim 13, Cheng discloses “The method of claim 9,” as [see rejection of

claim 9] “wherein the ACK/NACK control signals are mapped to subcarriers

corresponding to symbols on either side of the symbol on which the reference

signal is mapped” [(fig. 10), RS 1030 and ACK/NAK bits 1010].

As per claim 14, Papasakellariou discloses “The method of claim 9,” as [see

rejection of claim 9] “wherein the ACK/NACK control signals are mapped to

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

symbols in a slot” [(fig. 10), RS 1030 and ACK/NAK bits 1010].

As per claim 16, Papasakellariou discloses “The method of claim 9,” as [see

rejection of claim 9] “further comprising: respectively performing for each of the

plurality of symbols having mapped multiplexed signals or mapped ACK/NACK

control signals, a discrete Fourier transform (DFT) on signals mapped on

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

map;” [(fig. 2 and par. 0009), DFT 240] “respectively performing an inverse fast

Fourier transform (lFFT) on the DFT- transformed signals mapped on subcarriers
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corresponding to the same symbol on the time-frequency resource map;” [(fig. 2

and par. 0009), DFT 240 and IFFT 270] “respectively attaching a cyclic prefix to the

IFFT-transformed signals mapped on subcarriers corresponding to the same

symbol on the time-frequency resource map;” [(fig. 2 and par. 0009), DFT 240 and

IFFT 270 and CP INSECTION 270] “and transmitting each symbol having lFFT-

transformed signals with an attached cyclic prefix as a single carrier frequency

division multiple access (SC-FDMA) symbol” [(fig. 2 and par. 0009), TRANSMITTED

SIGNAL 290].

As per claim 17, Papasakellariou discloses “The method of claim 9,” as [see

rejection of claim 9] “further comprising transmitting the signals mapped to the

time-frequency resource map through a physical uplink shared channel (PUSCH)”

[(fig. 2 and par. 0009), TRANSMITTED SIGNAL 290].

As per claim a, [see rejection of claim 9].

As per claim g, [see rejection of claim 10].

As per claim Q, [see rejection of claim 11].

As per claim Q, [see rejection of claim 12].

As per claim 3_1, [see rejection of claim 13].

As per claim Q, [see rejection of claim 14].

As per claim 3_4, [see rejection of claim 16].

As per claim 3_5, [see rejection of claim 17].
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Claim Rejections - 35 USC § 103

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art
are such that the subject matter as a whole would have been obvious at the time the invention was made to
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be
negatived by the manner in which the invention was made.

8. Claims 15, 18, 20 — 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 Sec et al. (US Patent Publication # 2003/0185159 A1 ).

As per claim 15, Papasakellariou discloses “The method of claim 9,” as [see

rejection of claim 9].

Papasakellariou does not explicitly disclose “wherein the ACK/NACK control

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

However, Seo discloses “wherein the ACWNACK control signals are channel

coded independently of the data signals or first control signals” as [(Fig. 15 and

pars. 0122 — 0123), encoder 1532, encoder 1525 and encoder 1524].

Papasakellariou et al. (US Patent Publication # 2008/0304467 A1) and Sec et al.

(US Patent Publication # 2003/0185159 A1) are analogous art because they are the

same field of endeavor of network communication.

It would have been obvious to one of ordinary skill in the art at the time of the

invention to incorporate Seo’s teaching into Papasakellariou’s teaching. The motivation
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for making the above modification would be to increase the likelihood for a mobile

station to correctly perform channel estimation. (Seo, par. 0033)

As per claim 18, Papasakellariou discloses “A method for transmitting uplink

signals comprising first control signals, ACK/NACK control signals and data

signals in a wireless communication system, the method comprising:” as [(fig. 10)]

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

coded data signals;” [(fig. 10), CQI and DATA. (fig. 2), MULTIPLEX DATA BITS AND

CQI BITS 220 ] “sequentially mapping the multiplexed signals to a time-frequency

resource map according to a time-first mapping method,” [(fig. 10)] “wherein the

time-frequency resource map comprises a plurality of symbols and a plurality of

subcarriers for each symbol,” [(fig. 1 and par. 0007 — 0008), each resource block

contains 12 sub-carriers] “and a reference signal is mapped to at least one

subcarrier corresponding to one of the plurality of symbols;” [(fig. 1 and par. 0007

— 0008), An exemplary embodiment assumes that each reference signal includes 12

sub-carriers] “and mapping the channel coded ACK/NACK control signals to

subcarriers corresponding to symbols near the symbol on which the reference

signal is mapped” [(fig. 10 and par. 0049), the location of the ACK/NAK bits 1010

remains in symbols next to the RS 1030].

Papasakellariou does not explicitly disclose “channel coding in a mobile station

each of the first control signals, the ACK/NACK control signals, and the data signals,
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wherein the first control signals, the ACK/NACK control signals and the data signals are

independently channel coded from each other”.

However, Seo discloses “channel coding in a mobile station each of the first

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

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

independently channel coded from each other” as [(Fig. 15 and pars. 0122 — 0123),

encoder 1532, encoder 1525 and encoder 1524].

Papasakellariou et al. (US Patent Publication # 2008/0304467 A1) and Sec et al.

(US Patent Publication # 2003/0185159 A1) are analogous art because they are the

same field of endeavor of network communication.

It would have been obvious to one of ordinary skill in the art at the time of the

invention to incorporate Seo’s teaching into Papasakellariou’s teaching. The motivation

for making the above modification would be to increase the likelihood for a mobile

station to correctly perform channel estimation. (Seo, par. 0033)

As per claim 20, Papasakellariou in view of Sec discloses “The method of

claim 18,” as [see rejection of claim 18].

Papasakellariou discloses “wherein the first control signals comprise at least

one of: precoding matrix index (PMI) signals; or channel quality indicator (CQI)

signals” [(fig. 10), CQI and DATA].
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As per claim 21, Papasakellariou in view of Sec discloses “The method of

claim 18,” as [see rejection of claim 18].

Papasakellariou discloses “wherein the channel coded ACK/NACK control

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

control signals or channel coded data signals mapped to the subcarriers

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

mapped” [(fig. 10 and par. 0049), the location of the ACK/NAK bits 1010 remains in

symbols next to the RS 1030].

As per claim 22, Papasakellariou in view of Sec discloses “The method of

claim 18,” as [see rejection of claim 18].

Papasakellariou discloses “wherein the reference signal is mapped to at least

one subcarrier corresponding to a fourth symbol out of seven symbols in a slot”

as [(fig. 10), RS1030].

As per claim 23, Papasakellariou in view of Sec discloses “The method of

claim 18,” as [see rejection of claim 18].

Papasakellariou discloses “wherein the channel coded ACK/NACK control

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

symbol on which the reference signal is mapped” as [(fig. 10), RS 1030 and

ACK/NAK bits 1010].



Page 156 of 436Page 156 of436

Application/Control Number: 12/209,136 Page 11

Art Unit: 2463

As per claim 24, Papasakellariou in view of Sec discloses “The method of

claim 18,” as [see rejection of claim 18].

Papasakellariou discloses “wherein the ACK/NACK control signals are

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

seven symbols in a slot” as [(fig. 10), RS 1030 and ACK/NAK bits 1010].

As per claim 25, Papasakellariou in view of Sec discloses “The method of

claim 18,” as [see rejection of claim 18].

Papasakellariou discloses “further comprising: respectively performing for

each of the plurality of symbols having mapped multiplexed signals or mapped

ACK/NACK control signals, a discrete Fourier transform (DFT) on signals mapped

on subcarriers corresponding to the same symbol on the time-frequency

resource map;” as [(fig. 2 and par. 0009), DFT 240] “respectively performing an

inverse fast Fourier transform (lFFT) on the DFT- transformed signals mapped on

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

map;” [(fig. 2 and par. 0009), DFT 240 and IFFT 270] “respectively attaching a cyclic

prefix to the IFFT-transformed signals mapped on subcarriers corresponding to

the same symbol on the time-frequency resource map;” [(fig. 2 and par. 0009), DFT

240 and IFFT 270 and CP INSECTION 270] “and transmitting each symbol having

IFFT-transformed signals with an attached cyclic prefix as a single carrier

frequency division multiple access (SC-FDMA) symbol” [(fig. 2 and par. 0009),
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TRANSMITTED SIGNAL 290].

As per claim 26, Papasakellariou in view of Sec discloses “The method of

claim 18,” as [see rejection of claim 18].

Papasakellariou discloses “further comprising transmitting the signals

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

channel (PUSCH)” as [(fig. 2 and par. 0009), TRANSMITTED SIGNAL 290].

As per claim Q, [see rejection of claim 15].

As per claim @, [see rejection of claim 18].

As per claim fl, [see rejection of claim 20].

As per claim Q, [see rejection of claim 21].

As per claim fl, [see rejection of claim 22].

As per claim fl, [see rejection of claim 23].

As per claim 4_2, [see rejection of claim 24].

As per claim fl, [see rejection of claim 25].

As per claim fl, [see rejection of claim 26].

9. Claims 19 and 37 are rejected under 35 U.S.C. 103(a) as being unpatentable

over Papasakellariou et al. (US Patent Publication # 2003/0304467 A1) in view of Sec

et al. (US Patent Publication # 2003/0185159 A1) and further in view of Oh et al. (US

Patent Publication # 2006/0098568 A1 ).
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As per claim 19, Papasakellariou in view of Seo discloses “The method of

claim 18,” as [see rejection of claim 18].

Oh discloses “wherein channel coding the data signals comprises: attaching

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

transmitting the data signals; segmenting the transport block having the attached

transport block CRC into at least one code block unit; attaching a code block

CRC to the at least one segmented code block; performing channel coding on the

data attached with the code block CBC; and performing rate matching and code

block concatenation one the channel coded data” as [(fig. 1), Data with CRC 101

and Encoder 102].

Papasakellariou et al. (US Patent Publication # 2008/0304467 A1) and Oh et al.

(US Patent Publication # 2006/0098568 A1) are analogous art because they are the

same field of endeavor of network communication.

It would have been obvious to one of ordinary skill in the art at the time of the

invention to incorporate Oh’s teaching into Papasakellariou’s teaching. The motivation

for making the above modification would be to reduce fading and distortion of the

amplitude and phase of the received signals in a high speed wireless data

communication environments. (Oh, par. 0001 to par. 0010)

As per claim 3_7, [see rejection of claim 19].
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Derrick W. Ferris can be reached on 571 272 3123. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a mobile communication system, and in particular, to a method of efficiently
transmitting channel quality information in an OFDM (Orthogonal Frequency Division Multiplexing) communication

system using dynamic channel allocation and adaptive modulation and a method of determining parameters required
for time-division channel information transmission in an asynchronous CDMA (Code Division Multiple Access) com-
munication system.

2. Description of the Related Art

[0002] OFDM is a multicarrier modulation scheme in which the entire frequency band is divided into multiple sub—
carriers and channel information is created and transmitted on a subcarrier basis, thereby lengthening thetransmission

period ofthe channel quality information. Because of its resistance to lSl (Inter-Symbol Interference) and its ability to
implement difficult high-speed systems, OFDM has attracted more and more interest.
[0003] The OFDM system adopts dynamic channel allocation and adaptive modulation to allow multiple access from
multiple users. The dynamic channel allocation and adaptive modulation is a technique that appropriately allocates

subcarriers to the users through radio channel scheduling based on channel quality information from the users. In
addition, the highest—order modulation scheme that satisfies a predetermined error rate for each subcarrier is deter-
mined.

[0004] Since the channel characteristics of UEs (User Equipments) using the same subcarriers are independent in
the OFDM system, all subcarriers can be efficiently used except where every UE experiences deep fading. Therefore,
the dynamic channel allocation and adaptive modulation significantly improve the performance of the OFDM system.
[0005] FIG 1 is a diagram illustrating a signaling procedure between a Node B and a UE to perform dynamic channel

allocation and adaptive modulation in a typical mobile communication system. In the illustrated case, a Node B 110
supportsthe 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 forthe dynamic channel allocation, inclusive of atransmis-
sion period, by signaling in step 104. The UE 120 estimates the channel quality value of a signal received from the
Node B 110 and reports the channel quality value to the Node B 110 at a time point set according to the transmission
period in step 106.

[0007] While only one UE 120 is shown, all UEs within the cell area of the Node B 110 behave in the same manner
so that the Node B 110 acquires the channel quality values of all subcarriers from every UE.
[0008] Oncethe Node B has all the channel quality valuesfrom the UEs, the Node B 110 schedules datatransmission

forthe UEs based on the channel quality values, thereby determining channels to be allocated and modulation schemes
for the UEs. After scheduling, the Node B 110 notifies the UE 120 of the result by signaling and transmits data on a
downlinktraffic channel to the UE 120 in step 108. The UE demodulates the data to obtain the determined modulation
scheme.

[0009] Periodic dynamic channel allocation in the Node B requires reporting of the channel quality information for
all the total subcarriers from UEs, creating a large uplink signaling overhead To reduce overhead, prior art OFDM
systems regulate the total subcarriers into a plurality of groups and transmits channel quality information on a subcarrier
group basis. Configuring the number of the subcarrier groups is a huge challenge depending on channel condition and

system parameters; overhead is inevitable to a certain extent. Accordingly, a need exists for a technique of allocating
subcarrier groups and efficiently transmitting channel quality information in a mannerthat minimizes uplink overhead
in transmission of the channel quality information in a mobile communication system supporting dynamic channel
allocation and adaptive modulation.

 

SUMMARY OF THE INVENTION

[0010] An object ofthe present invention is to substantially solve at least the above problems and/or disadvantages
and to provide at least the advantages below. Accordingly, an object of the present invention is to provide a method
of transmitting channel quality information required for dynamic channel allocation to allow multiple accesses in an
OFDM communication system using a time-division channel transmission scheme to perform the dynamic channel

allocation and adaptive modulation.
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[0011] Another object of the present invention is to provide a method of reducing uplink overhead in transmitting

channel quality information in an OFDM communication system using a time-division channel transmission scheme to
perform dynamic channel allocation and adaptive modulation.
[0012] A further object of the present invention is to provide a method of determining parameters required for time-

division transmission of a downlink channel in an asynchronous CDMA-OFDM communication system.
[0013] The above objects are achieved by providing a method and apparatus for efficiently transmitting channel
quality information in an OFDM communication system using dynamic channel allocation and adaptive modulation,
and determining parameters required for time-division channel quality information transmission in an asynchronous

CDMA communication system.
[0014] According to one aspect of the present invention, in a method of reporting channel quality information from
a plurality of UEs in an OFDM communication system in which a plurality of subcarriers are allocated to the plurality

of UEs, the number of subcarrier groups (No) and a feedback cycle (k) are determined so that each subcarrier group
is within a coherence bandwidth, the total subcarriers are divided into a plurality of subcarrier groups each having at

least one subcarrier according to No and k, and channel quality values of the subcarrier groups are determined and
transmitted according to NG and k so thatthe CQI quality values from the UEs do not overlap in transmission.
[0015] According to another aspect ofthe present invention, in an OFDM communication system in which a plurality

of subcarriers are allocated to a plurality of UEs, each of the UEs determines the number of subcarrier groups (No)
and a feedback cycle (k) so that each subcarrier group is within a coherence bandwidth, divides total subcarriers into

a plurality of subcarrier groups each having at least one subcarrier according to NG and k, determines channel quality
values of the subcarrier groups, and transmits the channel quality values according to No and kso that the CQI quality

values are not overlapped with CQI quality values from other UEs. A Node B receives the channel quality values at
channel quality transmission times, and dynamically allocates the subcarriers to the UEs and determining modulation
schemes for the UEs according to the channel quality values.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The above and other objects, features and advantages of the present invention will become more apparent

from the following detailed description when taken in conjunction with the accompanying drawings in which:

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

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

G. 3 is a diagram illustrating the timing of transmitting channel quality information in a UE;
G 4 is a block diagram of a transmitter in an OFDM system according to a preferred embodiment of the present

invention;

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

F G. 6 is a block diagram of a UE device fortime-division CQI transmission according to a preferred embodiment
of the present invention;
F G. 7 is a block diagram of a Node B device fortime—division CQI reception according to a preferred embodiment
of the present invention;

F G 8 is a detailed block diagram of a CQI generator according to a preferred embodiment of the present invention;
F G. 9 is a diagram describing a geometric average modeling technique in which the group power of a j-th group
including N parallel subcarriers is obtained through geometric—average—modeling of the channel power of the j—th
group;

F G. 10 is a diagram illustrating the timing of time-division CQI transmission according to a preferred embodiment
of the present invention;
F Gs. 11A and 11 B illustrate exemplary CQI transmissions according to a preferred embodiment of the present
invention;

F G. 12 is a flowchart illustrating a CQI transmission operation in the UE according to a preferred embodiment of
the present invention;
F G 13 is a flowchart illustrating a CQI reception operation in the Node B according to a preferred embodiment of

the present invention; and
F G. 14 is a flowchart illustrating an operation for determining parameters required for dynamic channel allocation
based on the CQI transmission scheme according to a preferred embodiment of the present invention.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0017] Preferred embodiments of the present invention will be described herein below with reference to the accom-
panying drawings. In the following description, well-known functions or constructions are not described in detail since

they would obscure the invention in unnecessary detail.
[0018] A cell typically serves as the physical layer of the Node B to which it belongs in a mobile communication
system. Therefore, the following description of the present invention is made with the understanding that the terms
"Node B" and "cell" are interchangeably used or one Node B corresponds to one cell.

[0019] The present invention achieves efficient transmission of a CQI forthe purpose of dynamic channel allocation
and adaptive modulation in an OFDM system. Specifically, the present invention is intended to efficientlytransmit Cle
in an OFDM communication supporting dynamic channel allocation and adaptive modulation and to determine param-
eters to transmit Cle in time-division in an asynchronous CDMA communication system.

[0020] Asynchronous CDMA communication system can apply OFDM to HSDPA (High Speed Downlink Packet Ac-
cess) downlink channels. Now a description will be made of the definition of channel quality information, its transmission
timing, and its related parameters in the typical asynchronous CDMA communication system.
[0021] The asynchronous CDMA communication system spreads data for every user overthe entire frequency band.

Therefore, only the CQI of the channel covering the full frequency range exists. To transmit the CQI and data, a UE
preliminarily acquires control information from Node B by signaling, such as the allowed maximum number of retrans-
mission responses, the feedback period of the CQI, the allowed maximum number of CQI repeated transmissions, and
a power offset. When the UE makes a call, it continuously monitors a full HS-SCCH (High Speed Shared Control

Channel), while periodically transmitting the CQI on an HS-DPCCH. Upon detection of control information needed for
data reception, the UE receives data on an HS—PDSCH (High Speed Physical Downlink Shared Channel) based on
the control information from the Node B.

[0022] FIG. 2 illustrates the structure of an HS-DPCCH frame for delivering a CQI in an asynchronous CDMA com-
munication system according to an embodiment of the present invention.
[0023] Referring to FIG. 2, the HS—DPCCH has 10—ms radio frames 204, each radio frame including five 2—ms sub—
frames 202, subframe #0 to subframe #4. Each subframe 202 is divided into a 2560-chip time slot (Ts) for delivering

an HARQ (Hybrid Automatic Repeat Request) ACK/NACK (Acknowledgement/Non-Acknowledgement) and a
5120-chip CQI.
[0024] FIG. 3 is a diagram illustrating 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-DPCCH frame 21 O, which carries the CQI, starts an m multiple of 256 chips (mx256
chips) afterthe start ofthe associated uplink DPCH 206 frame. The value m is defined as set forth in Equation (1) to be:

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

where TTX diff is the transmission timing offset between the uplink DPCH 206 and the HS-PDSCH 208, expressed in

units of chip. The transmission timing OITSGI‘EUEP between the HS—PDSCH 208 and the HS—PDCCH 210 is about 19200
chips, equivalent to the processing delay of the UE.

[0026] The accurate start timing of the HS-DPCCH 210 is a time slot (slot #11 in FIG. 3) which is [time slots away
from the start of the uplink DPCH frame 206 (slot #0 in FIG 3). The value isatisfies Equation (2):

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

where CFN (Connection Frame Number) is the CFN of the uplink DPCH 206 and n is a timing offset equal to m defined

as Equation (1). The CQI is transmitted repeatedly as many times as (N_cqi_transmit-1), starting from the start of the
HS-DPCCH frame 210. N_cqi_transmit-1 is a parameter received from a higher layer.
[0027] If the UE transmits a particular 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 forthe PER (Packet

Error Rate) of single channel transmission. The CQI in the HS-DPCCH frame is 5 bits. The UE and the Node B each
have the same mapping table with mapping information including TB sizes, numbers of HS-PDSCH codes, and mod-
ulations for available Cle and UE types.
[0028] The mapping table lists TB sizes, numbers of codes used, and modulations that satisfy Cle and PERs

considering SN Rs (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-PDSCH is calculated by adding a predetermined power offset to a CPICH

(Common Pilot Channel) transmitted by Node B. That is, as shown in Equation (3):

PHS-PDSCH = PCP/CH + F + AWE] (3)

where F is a parameter determining the power offset between the CPICH and the HS-DPSCH, received by signaling
from a higher layer, and A is a parameter representing an available channel power decrement. If a TB size corresponding
to the calculated HS—PDSCH power is largerthan a maximum TB size that the UE can support, the UE can transmit
data in the maximum TB size and its corresponding modulation scheme with a channel power decrease of A, satisfying

a required PER.
[0030] FIG. 4 is a block diagram of a transmitter in an OFDM system according to a preferred embodiment of the
present invention. The transmitter is configured to transmit user data for K UEs on N subcarriers. The N subcarriers

are divided into K subcarrier groups, each subcarrier group being allocated to one UE. Preferably, each subcarrier
group has at least one subcarrier and N is equal to or largerthan K.
[0031] Referring to FIG 4, K feedback Cle from K UEs are stored as the channel quality information of channels
between the K UEs and the Node B in user channel information memory 314 and then provided to asubcarrier allocator

316 and a bit allocator 318. The subcarrier allocator 316 allocates the whole subcarrier groups to the K UEs according
to the Cle. The subcarrier group allocation will be described later.
[0032] The bit allocator 318 allocates bits referring to the Cle of the K UEs and subcarrier group allocation infor-
mation that it receives from the subcarrier allocator 316. Specifically, the bit allocator 318 determines a modulation

scheme for each UE and the bit positions for modulation symbol mappings. The subcarrier group allocation information
from the subcarrierallocator316 and bit allocation information from the bit allocator 31 8 are provided to a control signal
generator 302 and an adaptive modulator 304.
[0033] The control signal generator 302 generates a control signal according to the subcarrier group allocation in-

formation and the bit allocation information. The adaptive modulator 304 adaptively modulates user data forthe K UEs
based on the bit allocation information.

[0034] A frequency selector 306 maps the control signal received from the control signal generator 302 and modu-

lated data received from the adaptive modulator 304 to appropriate frequencies, or subcarriers. The frequency selector
306 allocates each group of subcarriers to a corresponding UE. An IFFT (Inverse Fast Fourier Transform) 308 performs
an N—point IFFT on the output of the frequency selector 306.
[0035] A parallel to serial converter (PSC) 310 receives the IFFT signal and a cyclic prefix (CP). The CP is a signal

transmitted for a guard interval. It cancels interference between the previous OFDM symbol and the current OFDM
symbol. The guard interval can be implemented as a prefix by inserting a copy of the last predetermined bits of a time-
domain OFDM symbol into an effective OFDM symbol or as a postfix by inserting a copy of the first predetermined bits
of the time-domain OFDM symbol into the effective OFDM symbol.

[0036] The PSC 310 serializes the IFFT signal and the CP. After RF (Radio Frequency) processing (not shown), the
serial signal is transmitted through an antenna 312.
[0037] For the RF processing, a digital to analog converter (DAC) (not shown) converts the serial signal received
from the PSC 310 to an analog signal. An RF processor, including a filter and front end units, processes the analog

signal to an RF signal suitable fortransmission over the air and outputs the RF signal to the antenna 312.
[0038] The configuration of the transmitter in the OFDM communication system has been described above with
reference to FIG 4. Now, a description will be made of a receiver in the OFDM communication system with reference

to FIG 5 which is a block diagram of a receiver in an OFDM communication system according to a preferred embodiment
of the present invention.
[0039] Referring to FIG 5, the signal from the transmitter of FIG 4 is propagated on a multipath channel and noise
is added before arriving at a receive antenna 402 in the UE. The received signal is converted to a digital signal through

an RF processor (not shown) and an analog to digital converter (ADC) (not shown). Aserial to parallel converter (SPC)
404 converts the digital signal to parallel signals and provides the remaining signal from which a CP signal is removed
to an FFT (Fast Fourier Transform) 406.
[0040] The IFFT 406 performs an N-point Fl-‘I' on the signal received from the SPC 404. A frequency distributor 408

provides a control signal processor 410 with a subcarrier signal to which a control signal was mapped and a Subcarrier
Selector & Adaptive Demodulator 412 with a subearrier signal to which user data was mapped in the FFT signal. The
subcarrier Selector & Adaptive Demodulator 412 demodulates the input signal and extracts desired k—th user data
using subcarrier group allocation information and bit allocation information generated by the control signal processor
410.

[0041] The operation of the subcarrier Selector & Adaptive Demodulator 412 will now be described in more detail.
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[0042] Since the Node B transmits user data for the k-th UE over a predetermined subcarrier group according to the

subcarrier group allocation information, the subcarrier Selector and Adaptive Demodulator 412 selects the subcarrier
group allocated to the k-th UE based on the subcarrier group and bit allocation information from the control signal
processor41 0, demodulates the input signal by the demodulation method ofthe bit allocation information, and decodes
the k-th user data.

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

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

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

is the number of subcarrier groups, each having at least one subcarrier, Nspacing is the spacing between subframes
that deliver the CQIs of the subcarrier groups, and k is a CQI feedback cycle.
[0046] FIG. 6 is a block diagram of a UE device fortime—division CQI transmission according to a preferred embod-
iment of the present invention. The UE device is configured to receive a CPICH signal, generate Cle using the CPICH

signal, and transmit the Cle on the HS-DPCCH.
[0047] Referring to FIG 6, a CQI generator 502 generates Cle using an OFDM-CPICH signal received from Node
B. To that end, the CQI generator 502 utilizes the parameters of 1', A, and a PER threshold and a CQI table obtained
by simulation. The CQI generator 502 calculates the Cle of the total subcarrier groups at one time and sequentially

stores them in a buffer 504. The number of the calculated Cle is equal to that of the subcarrier groups, NG.
[0048] A CQI transmission time decider 506 turns on a switch 508 when it is time to transmit the Cle according to

transmission parameters that determinethe CQI transmission time, NG, N and k, that is, atransmission schedule
to transmit the buffered CQIs.

[0049] The CQI transmission time decider 506 determines the transmission time points so that the buffered Cle of
the total subcarrier groups are transmitted within one feedback cycle, k(ms). One CQI transmission time point is spaced

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

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

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

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

[0052] A multiplexer (MUX) 512 time-division-multiplexes the outputs of the channel encoders 510 and 514 and
transmits the multiplexed signal on the HS—DPCCH.
[0053] FIG. 7 is a block diagram of a Node B device for CQI reception according to a preferred embodiment of the

present invention. The Node B device is configured to receive Cle from a k-th UE among K UEs.
[0054] Referring to FIG. 7, a demultiplexer (DEMUX) 602 demultiplexes an HS-DPCCH signal from the UE into a
CQI signal and an HARQ ACK/NACK signal. A CQI reception time decider 604 determines the reception time of the

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

[0055] A channel decoder 61 O repetition-decodes the HARQ ACK/NACK signal in correspondence with the channel

encoder 51 4 and extracts an ACK/NACK for HARQ. The ACK/NACK is used to determine whetherto retransmit packet
data transmitted on the HS—PDSCH to the UE.

[0056] Now, the structure of the CQI generator502 will be described in detail with reference to FIG 8.

[0057] Referring to FIG. 8, a CPICH channel power measurer 702 measures the channel power of each
OFDM-CPICH subcarrier and calculates the power of each subcarrier group based on the measured channel power
values. To model a plurality of subcarrier power values into one group power value, the geometric average of the total
subcarrier power values is calculated.

[0058] FIG 9 illustrates a geometric average modeling technique for calculating the group power of a j-th group

spacingi

spacingl
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including N parallel subcarriers by geometric-average-modeling the channel power 0 thej-th group.

[0059] As illustrated in FIG. 9, the j-th subcarrier group includes N subcarriers and the power values of the N sub-

carriers are respectively denoted by P1, P2, PM. With respect to the N powervalues, one group representative power
value is obtained by Equation (4):

HHS-PDSCHJ = PCP/CHJ + F + AWE]

PCP/0H,] = [11:21 (1 +P,)-1] (4)

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

through L-th elements.

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

PHS-PDSCHJ = PCPICHJ+r+A (5)

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

[0061] Referring back to FIG 8, CQI decider 706 determines the Cle of the subcarrier groups, CQI]- based on
PHS—PDSCHj- The Cle can translate into SNRs, TB sizes, and data rates. That is, the CQI decider 706 selects the
highest available CQI according to an input PHS—PDSCH] value referring to a preset CQI table 708 that is based on the
simulated PER performance of an AWGN channel with respect to the power (i.e. SNR) of the OFDM HS-PDSCH.

[0062] FIG 10 is a diagram illustrating the timing of time-division CQI transmission according to a preferred embod-
iment of the present invention.
[0063] Referring to FIG 10, the CQI feedback cycle 806 of the total subcarrier groups is kms . Since one subframe
is 2ms in duration, k/2 subframes exist within one feedback cycle. For example, the k/2 subframes be numbered 0,

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

[0064] Cle are transmitted at the same intervals N and thus, SNSpacing is given by Equation (6):spacing!

szwan «Nganspacing ' ' " spacing} (6)

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

spacing is mod (k/2NG) (Nspacing_MAX: k/2NG [subframe]). With maximum spacing, the channel information is distrib-
uted as much as possible, thereby minimizing uplink overhead.

[0066] Fle. 11A and 11 B illustrate exemplary CQI transmissions according to a preferred embodiment ofthe present

invention. Reference numeral 902 denotes the Cle of No subcarrier groups CQI], ..., CQING, reference numeral 904

denotes available Nspacing values, and reference numeral 906 denotes the feedback cycle of the total CQI values.

[0067] In FIG 11A, fork=40ms and NG=6, available Nspacing values are 1,2, 3. As a result, the timing sets 908, 910
and 912 are S1={0, 1, 2, 3, 4, 5}, 82={0, 2, 4, 6, 8, 10}, and 83={0, 3, 6, 9, 12, 15}, respectively. In three sets, the first
transmission time is eq ual, butthe last transmission time is different, so CQI transmission is completed at differenttimes.
[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, n is set to 0 in

step 1000. The CPICH group power measurer 702 measures the power values of the OFDM CPICH on a subcarrier
basis in step 1002 and calculates the equivalent power value of every subcarrier group in step 1004. In step 1006, the
HS—PDSCH group power calculator 704 calculates the power values of the HS—PDSCH based on the equivalent group
power values.

[0069] Upon input of the CQI table 708 in step 1010, the CQI decider 706 obtains optimum Cle that allow trans-
mission of a maximum amount of data, satisfying a given PER, referring to the CQI table 708 in step 1008. In step
1012, the optimum Cle are stored in the buffer 504.
[0070] In step 1014, the CQI transmission time decider 506 determines whetherto transmit a CQI according to given



Page 186 of 436

10

15

20

25

30

35

4o

45

50

55

Page 186 0f436

EP 1 569 403 A2

parameters, NG, Nspacing and katthe currenttime. If it is timeto transmit, the procedure goes to step 1016 and transmits
the CQI. Otherwise, the process returns to step 1002.

[0071] When the CQI of a subcarrier group, CQIn is transmitted in step 1016, it is determined whether the subcarrier

group is the last one by comparing nwith Na in step 1018. If the CQI ofthe last subcarriergroup has been transmitted,
the procedure is terminated. If a CQI to betransmitted still remains, n is incremented by 1 in step 1020 and the procedure
returns to step 1014. Steps 1014 to 1020 are repeated until the all Cle are transmitted.
[0072] FIG. 13 is a flowchart illustrating CQI reception in the Node B according to a preferred embodiment of the
present invention.

[0073] Referring to FIG. 13, the Node B receives an HS-DPCCH signal from the UE in step 1102. In step 1104, the
DEMUX 602 demultiplexesthe HS-DPCCH signal into a CQI signal and an HARQ ACK/NACK signal. The CQI reception

time decider 604 determines whether it is time to receive a CQI according to given parameters, NG, Nspacing and k in
step 1106. If it is, the procedure proceeds to step 1108 and 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 decoder 608 extracts the CQI bythe appropriate decoding process in step 1110 to acquire and store the CQI
in step 1112 as channel information for use in subcarrier group allocation and bit allocation in the user channel infor-
mation memory 314.

[0075] FIG. 14 is a flowchart illustrating an operation for determining parameters for dynamic channel allocation
based on the CQI transmission scheme where OFDM is adopted for HSDPA downlink channels in the asynchronous
CDMA communication system according to a preferred embodiment of the present invention. The parameters to be

determined are NG, kand Nspacing. These parameters depend on channel condition, specifically a coherence bandwidth
f0 and a coherence time to. The following operation is performed in a Node B or in an 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 ofthe subcarriers of one subcarrier group is calculated by Eq. (4) and thus the subcarriers

have similar channel gains. A coherence bandwidth typically refers to a bandwidth over which channel frequency

response is considered flat. For a whole frequency band 8,, therefore, the frequency band that one subcarrier group
occupies, Bf/NG should be less than 1‘0. Therefore, NG is a positive integer satisfying Equation (7):

Br
N62,— (7)C

[0077] In step 1204, kis selected. Since an HS-DPCCH transmission unit, subframe is 2ms in duration, kis a multiple
of 2, and a minimum value of kfortransmitting the CQIs of the total subcarrier group, each CQI being delivered in one

subframe is 2XNG. In addition, to render channel characteristics constant in one symbol period, kshould be less than
tc. The coherence time is the inverse of a Doppler frequency range in which the channel remains constant over time
and is affected by the speed of a UE. Considering these conditions, k is an integer being a multiple of 2 and satisfying
Equation (8):

2><NGskstc (8)

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

[0079] Nspacing is set to a random number in step 1208 and it is determined whether the set Nspacing is a positive
integer satisfying

kl 2

“ ”W ‘ “'“lN—al'

thereby deciding an appropriate Nspacing value in step 1210.
[0080] In step 1212, the determined parameters, k, NG, and N
source Control) signaling.
[0081] In accordance with the present invention as described above, each of UEs determines the Cle of subcarrier

groups and transmits them according to predetermined transmission parameters at transmission time points that do
not overlap with those of other UEs. A Node B dynamically allocates subcarriers to the UEs and modulation schemes

are transmitted to the UE by RRC (Radio Re-spacing
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for them according to the COls received from the UEs. Therefore, the amount of channel information transmitted is

reduced, thereby effectively reducing uplink signaling overhead.
[0082] While the invention has been shown and described with reference to certain preferred embodiments thereof,
it will be understood by those skilled in the art that various changes in form and details may be made therein without

departing from the spirit and scope of the invention as defined by the appended claims.

Claims

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

determining the number of subcarrier groups (Ne) and a feedback cycle (k) so that each subcarrier group is
within a coherence bandwidth;

dividing total subcarriers into a plurality of subcarrier groups each having at least one subcarrier according to
No and k;

determining channel quality values of the subcarrier groups; and

transmitting the channel quality values according to NG and kso that the CQI quality values from the UEs do
not overlap in transmission.

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

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

transmitting the channel quality values according to Nspacing.

Spacing) between the channel quality values of the subcarrier groups

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

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

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

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

measuring power values of an OFDM-CPICH (Common Pilot Channel) signal received on the plurality of sub-
carriers from a Node B;

calculating the CPICH group powervalue of the subcarrier groups by geometric—average—modeling the CPICH
power values on a subcarrier group basis;

calculating HS-PDSCH (High Speed Physical Downlink Shared Channel) group power values by summing
the CPICH group powervalues, a power offset between an HS-PDSCH and the CPICH, and a reference power
adjustment value; and
determining the channel quality values for the HS-PDSCH group power values, the channel quality values

allowing transmission of a maximum amount of data while satisfying a given packet error rate.

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

8. The method of claim 1, further comprising:

receiving the channel quality values; and

dynamically allocating the subcarriers to the UEs and determining modulation schemes forthe UEs according
to the channel quality values.

9. An orthogonal frequency division multiplexing (OFDM) communication system in which a plurality of subcarriers

are allocated to a plurality of user equipments (UEs), comprising:
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a Node Bfor determiningthe numberof subcarrier groups (NG) and afeedback cycle (k) so that each subearrier
group is within a coherence bandwidth, dividing total subcarriers into a plurality of subcarrier groups each

having at least one subcarrier according to N6 and k, receiving the channel quality values of the subcarrier
groups at channel quality transmission times, and dynamically allocating the subcarriers to the UEs and de-

termining modulation schemes forthe plurality of UEs according to the channel quality values; and
the plurality of UEs each determining channel quality values of the subcarrier groups, and transmitting the

channel quality values according to NG and kso thatthe CQI quality values are not overlapped with CQI quality
values from other UEs.

The OFDM communication system of claim 9, wherein the Node B controls a transmission time spacing (Nspacing)
between the channel quality values ofthesubcarriergroups without overlap between the UEs, and the UEs transmit

the channel quality values according to Nspacing.

The OFDM communication system of claim 10, wherein Nspacing is a positive integer between 1 and mod(k/(aXNG))
where a is a minimum data unit fortransmitting a channel quality value.

The OFDM communication system of claim 11, wherein k is an integer between 2NG and a coherence time (to)
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 (8,) by a coherence bandwidth (f0).

The OFDM communication system of claim 9, wherein at least one of the UEs measures the powervalues of an

OFDM-CPICH (Common Pilot Channel) signal received on the plurality of subcarriers from the Node B, calculates
the CPICH group power value of every subcarrier group by geometric-average-modeling the CPICH power values
on a subcarrier group basis, calculates HS—PDSCH (High Speed Physical Downlink Shared Channel) group power
values by summing the CPICH group power values, a power offset between an HS-PDSCH and the CPICH, and

a reference power adjustment value, and determines the channel quality values for the HS-PDSCH group power
values, the channel quality values allowing transmission of a maximum amount of data, satisfying a given packet
error rate.

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

10
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

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

2. Description of the Related Art

[0002] Recently, active research is being conducted in an Orthogonal Frequency Division Multiplexing (OFDM) scheme
or a Single Carrier-Frequency Division Multiple Access (SC-FDMA) scheme similar to the OFDM scheme as a scheme
available for high speed data transmission through a wireless channel in a mobile communication system.
[0003] The OFDM scheme, which transmits data using multiple carriers, is aspecial type of a Multiple Carrier Modulation

(MCM) scheme in which a serial symbol sequence is converted into parallel symbol sequences, and the parallel symbol
sequences are modulated with a plurality of mutually orthogonal subcarriers (or subcarrier channels) before being
transmitted.

[0004] FIG. 1 is a block diagram illustrating a structure of a transmitter of a typical OFDM system.

[0005] Referring to FIG. 1 , the OFDM transmitter includes a channel encoder 101, a modulator 102, a serial-to-parallel
converter 103, an Inverse Fast FourierTransform (IFFI') block or a Digital FourierTransform (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, aturbo encoder, or a Low Density Parity Check (LDPC) encoder is used as the channel encoder
101. The modulator 102 modulates the channel—encoded bit sequence according to a modulation scheme, such as a
Quadrature Phase Shift Keying (QPSK) scheme, 8PSK scheme, 16-ary Quadrature Amplitude Modulation (16QAM)

scheme, 64QAM, 256QAM, etc. Although not shown in FIG. 1, it is obvious that a rate matching block for performing
repetition and puncturing may be inserted between the channel encoder 101 and the modulator 102.
[0007] The serial—to—parallel converter 103 receives output data from the modulator 102 and converts the received
data into parallel data. The IFFT block 1 04 receives the parallel data outputfrom the serial-to-parallel converter 103 and

performs an IFFT operation on the parallel data. The data output from the lFI-_|' block 104 is converted to serial data by
the parallel-to-serial converter 105. The CP inserter 106 inserts a Cyclic Prefix (CP) into the serial data output from the
parallel-to-serial converter 105, thereby generating an OFDM symbol to be transmitted.
[0008] The IFFT block 104 converts the input data of the frequency domain to output data of the time domain. In the

case of a typical OFDM system, because input data is processed in the frequency domain, a Peak to Average Power
Ratio (PAPR) of the data may increase when the data has been converted into the time domain.
[0009] The PAPR is one of the most important factors to be considered in the uplink transmission. As the PAPR

increases, the cell coverage decreases, so thatthe signal power required by a User Equipment (UE) increases. Therefore,
it is necessary to first reduce the PAPR, and it is thus possible to use an SC-FDMA scheme, which is a scheme modified
from the typical OFDM scheme, for the OFDM—based uplinktransmission. It is possible to effectively reduce the PAPR
by enabling processing in the time domain without performing processing (channel encoding, modulation, etc.) of data

in the frequency domain.
[0010] FIG. 2 is a block diagram illustrating a structure of a transmitter in a system employing an SC-FDMA scheme,
which is a typical uplink transmission scheme.
[0011] Referring to FIG. 2, the SC-FDMA transmitter includes a channel encoder 201, a modulator 202, a serial-to-

parallel converter203, a Fast FourierTransform (FFT) block204, asub-carriermapper205, an IFFTbIock206, a parallel-
to-serial converter 207, and a CP inserter 208.

[0012] The channel encoder 201 receives and channel—encodes an input information bit sequence. The modulator
202 modulates the output of the channel encoder 201 according to a modulation scheme, such as a QPSK scheme, an

8PSK scheme, a 160AM scheme, a 64QAM scheme, a 2560AM scheme, etc. A rate matching block (not shown) may
be included between the channel encoder 201 and the modulator 202.

[0013] The serial-to-parallel converter 203 receives data output from the modulator 202 and converts the received

data into parallel data. The FFT block 204 performs an FFT operation on the data output from the serial-to-parallel
converter 203, thereby converting the data into data of the frequency domain. The sub-carrier mapper 205 maps the
output data of the FFT block 204 to the input of the IFFT block 206. The IFFT block 206 performs an IFFT operation on
the data output from the sub-carrier mapper 205. The output data of the IFFT block 206 is converted to parallel data by

the parallel-to-serial converter 207. The CP inserter 208 inserts a CP into the parallel data output from the parallel-to-



Page 206 of 436

10

15

20

25

30

35

40

45

50

55

Page 206 of 436

EP 1 806 867 A2

serial converter 207, thereby generating an OFDM symbol to be transmitted.

[0014] FIG. 3 is a block diagram illustrating in more detail the structure for resource mapping shown in FIG. 2. Here-
inafter, the operation of the sub-carrier mapper 205 will be described with reference to FIG. 3.
[0015] Referring to FIG. 3, data symbols 301 having been subjected to the channel encoding and modulation are input

to an FFT block 302. The output of the FFT block 302 is input to an IFFT block 304. At this time, a sub-carrier mapper
303 maps the output data of the FFT block 302 to the input data of the IFFT block 304.
[0016] The sub—carrier mapper 303 maps the information symbols ofthe frequency domain data converted by the FFT
block 302to corresponding input points or inputtaps ofthe IFFT block 304 so thatthe information symbols can be carried

by proper sub-carriers.
[0017] During the mapping procedure, if the output symbols of the FFT block 302 are sequentially mapped to neigh-
boring input points of the IFFT block 304, the output symbols are transmitted by sub—carriers that are consecutive in the
frequency domain. This mapping scheme is referred to as a Localized Frequency Division Multiple Access (LFDMA)
scheme.

[0018] Further, when the output symbols ofthe FFT block 302 are mapped to input points ofthe IFFT block 304 having
a predetermined interval between them, the output symbols are transmitted by sub—carriers having equal intervals be—
tween them in the frequency domain. This mapping scheme is referred to as either an Interleaved Frequency Division

Multiple Access (IFDMA) scheme or a Distributed Frequency Division Multiple Access (DFDMA) scheme.
[0019] Although Fle. 2 and 3 show one method of implementing the SC-FDMA technology in the frequency domain,
it is also possible to use various other methods, such as a method of implementing the technology in the time domain.
[0020] Diagrams (a) and (b) of FIG. 4 illustrates comparison between the positions ofsub-carriers used forthe DFDMA

and the LFDMA in the frequency domain.
[0021] Referring to diagram (a) of FIG. 4, the transmission symbols of a UE usingthe DFDMA scheme are distributed
with equal intervals over the entire frequency domain (that is, the system band). Referring to diagram (b) of FIG. 4, the

transmission symbols of a UE using the LFDMA scheme are consecutively located at some part of the frequency domain.
[0022] According to the LFDMA scheme, because consecutive parts of the entire frequency band are used, it is
possible to obtain a frequency scheduling gain by selecting a partial frequency band having good channel gain in the
frequency selective channel environment in which severe channel change of frequency bands occurs. In contrast,

according to the DFDMA scheme, it is possible to obtain afrequency diversity gain astransmission symbols have various
channel gains by using a large number of sub-carriers distributed over a wide frequency band.
[0023] In order to maintain the characteristic of the single carrier as described above, simultaneously transmitted
information symbols should be mapped to the IFFT block such that they can always satisfy the LFDMA or DFDMA after

passing through a single FFT block (or DFT block).
[0024] In an actual communication system, various information symbols may be transmitted. For example, in the uplink
of a Long Term Evolution (LTE) system using the SC-FDMA based on a Universal Mobile Telecommunications System
(UMTS), uplink data, control information regulating a transport scheme of the uplink data (which includes Transport

Format (TF) information of the uplink data and/or Hybrid Automatic Repeat reQuest (HARQ) information), ACK/NACK
for an HARQ operation for downlink data, Channel Quality Indication (CQI) information indicating the channel status
reported to be used for scheduling of a node B, etc. may be transmitted. These enumerated information items have
different transmission characteristics.

[0025] Uplink data can be transmitted in a situation in which a UE has data in a transmission buffer of the UE and has
received permission for uplinktransmission from a node B. The control information regulating the transport scheme of
the uplink data is transmitted only when the uplink data is transmitted. Sometimes, uplink data may be transmitted without

transmission of control information. In contrast, the ACK/NACK, which is transmitted in response to downlink data, has
no relation to the transmission of the uplink data. That is, either both the uplink data and the ACK/NACK may be
simultaneously transmitted or only one of them may be transmitted. Further, the CQI, which is transmitted at a given
time, also has no relation to the transmission of the uplink data. That is, either both the uplink data and the CQI may be

simultaneously transmitted or only one of them may be transmitted.
[0026] As described above, various types of uplink information are transmitted in the SC-FDMA system. Under the
restriction of use of a single FFT block, which is a characteristic of the single sub—carrier, it is necessary to effectively
control the transmission of information in order to transmit various types of information as described above. That is to

say, it is necessary to arrange a specific transmission rule for each of the cases where only uplink data is transmitted,
where only ACK/NACK or CQI is transmitted, and where both uplink data and uplink signaling information (ACK/NACK
or CQI) are transmitted.

SUMMARY OF THE INVENTION

[0027] Accordingly, the present invention has been made to solve the above-mentioned problems occurring in the

prior art, and provides a method and an apparatus for transmitting various types of uplink information having various
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characteristics by using a single FFT block.

[0028] The present invention also provides a method and an apparatus for time multiplexing uplink data and uplink
signaling information.
[0029] The present invention also provides a method and an apparatus for transmitting an additional pilot signal

necessary for the transmission of uplink signaling information.
[0030] In orderto accomplish this object, there is provided a method fortransmitting multiple types of uplink information
in a Single Carrier Frequency Division Multiple Access (SC—FDMA) wireless communication system, the method including,
when there is uplink data to be transmitted, determining if there is uplink signaling information to be transmitted; when

there is no uplinksignaling information, time-multiplexing the uplink data and a first pilotforthe uplink data and transmitting
the multiplexed uplink data and first pilot; and when there exists the uplink signaling information, time-multiplexing the
uplink data, the first pilot forthe uplink data, and a second pilot for the uplink data and the uplink signaling information,
and transmitting the multiplexed uplink data, first pilot, and second pilot.

[0031] In accordance with another aspect of the present invention, there is provided an apparatus for transmitting
multiple types of uplink information in a Single Carrier Frequency Division Multiple Access (SC-FDMA) wireless com-
munication system, the apparatus including a multiplexer for time multiplexing uplink data and a first pilot for the uplink
data when there is uplink data to be transmitted and there is no uplink signaling information, and time multiplexing the

uplink data, the first pilot for the uplink data, and a second pilot for the uplink data and the uplink signaling information
when there is both the uplink signaling information and the uplink signaling information; and a resource mapper for
transmitting an output of the multiplexer after mapping the output of the multiplexerto a frequency resource.
[0032] In accordance with another aspect of the present invention, there is provided a method for receiving multiple

types of uplink information in a Single Carrier Frequency Division Multiple Access (SC-FDMA) wireless communication
system, the method including receiving from a UE a radio signal through a frequency resource; time—demultiplexing the
radio signal into uplink data related signal, a first pilot, uplink signaling related signal, and a second pilot; channel-

compensating the uplink data related signal by using the first pilot; decoding the channel-compensated uplink data
related signal and outputting uplink data; channel-compensating the uplink signaling related signal by using the second
pilot; and decoding the channel—compensated uplink signaling related signal and outputting uplink signaling information.
In accordance with another aspect of the present invention, there is provided an apparatus for receiving multiple types

of uplink information in a Single Carrier Frequency Division Multiple Access (SC-FDMA)wireIess 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 asecond pilot; a first channel estimator/compensatorforchannel-compensating the uplink data related signal

by using the first pilot; a first channel decoder for decoding the channel-compensated uplink data related signal and
outputting uplink data; a second channel estimator/compensatorfor channel-compensating the uplink signaling related
signal by using the second pilot; and a second channel decoderfor decoding the channel-compensated uplink signaling
related signal and outputting uplink signaling information.

BRIEF DESCRIPTION OF THE DRAWINGS

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

“H 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 shown in FIG. 2;
G. 4is a diagram for comparing the positions of sub-carriers used forthe DFDMA and the LFDMA in the frequency

omain;

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

. 6 illustrates frequency—time resources of an uplinktransmission unit in an LTE system;

. 7 is a signal flow diagram illustrating a process of signal transmission/reception between a node B and a UE;

. 8 illustrates use of frequency-time resources according to the present invention;

. 9 illustrate allocation of an additional pilot for uplink signaling information according to the present invention;

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

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

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

. 13 is a flow diagram of an operation of a receiver according to the present invention;
F G 14 illustrates a structure of a sub-frame including a pilot additionally used for the CQI according to the present
invention;

5"”

‘I'I‘I'I‘I'I‘I'I‘I'I‘I'I‘I'I‘I'I‘I'IQ‘I'I‘I'I 900090990 



Page 208 of 436

10

15

20

25

30

35

40

45

50

55

Page 208 of 436

EP 1 806 867 A2

FIG. 15 is a block diagram illustrating a structure of a transmitter for time-multiplexing data and CQI according to

the present invention;
FIG. 16 illustrates a structure of a receiverfor receiving a radio signal transmitted by a transmitter according to the
present invention;

FIG. 17 is a flow diagram of an operation of a transmitter according to the present invention; and
FIG. 18 is a flow diagram of an operation of a receiver according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0034] Hereinafter, preferred embodiments of the present invention will be described with reference to the accompa-
nying drawings. In the following description, a detailed description of known functions and configurations incorporated
herein will be omitted when it may make the subject matter ofthe present invention rather unclear. Further, in the following

description of the present invention, various specific definitions are provided only to help general understanding of the
present invention, and it is apparent to those skilled in the art that the present invention can be implemented without
such definitions.

[0035] The present invention multiplexes different types of uplink information, so as to enable transmission of the

uplink information, which can satisfy the single carrier characteristic in awireless communication system using a Single
Carrier Frequency Division Multiple Access (SC-FDMA) scheme. The following description discusses multiplexing for
uplinktransmission of uplink data, control information, ACK/NACK, CQI, etc. in an SC-FDMA wireless communication
system. As used herein, the otherinformation exceptforthe uplinkdata and control information thereof, that is, information

including ACK/NACK and CQI, is referred to as "uplink signaling information.II

[0036] First, a Long Term Evolution (LTE) system, which is being standardized by the 3rd Generation Partnership
Project (3GPP), is discussed in orderto more clearly describe the present invention. The LTE system employs the SC-

FDMAfor uplinktransmission. FIG. 5 illustrates structures of an uplink transmission frame and its sub-frame.
[0037] In FIG. 5, reference numeral 501 denotes a radio frame, which is an uplinktransmission unit and is defined to
have a length of 10 ms. One radio frame 501 includes 20 sub—frames 502, each 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 (883) 504 and

509, and Cyclic Prefixes (CPs) 511 and 512 located before the blocks. The LBs 503, 505, 506, 507, 508 and 510 carry
information except for pilotsignals or pilots used as a reference for coherent modulation, and 88s 504 and 509 are used
only to carry the pilots.
[0038] FIG. 6 illustrates the sub-frame 502 of FIG. 5 on the time domain and the frequency domain. In FIG. 6, the

horizontal axis indicates the frequency domain 601 and the vertical axis indicates the time domain 602. The range of
the frequency domain 601 corresponds to the entire frequency band 604 and the range of the time domain 602 corre-
sponds to one sub-frame 603. As noted, the 883 605 and 606 carry pilots, and the LES 607 and 608 carry other information
except for the pilots.

[0039] As described above, uplink data transmitted according to resource allocation by a node B, control information
in relation to the uplink data, ACK/NACK for indicating success orfailure in reception of downlink data, CQI for indicating
a channel status, scheduling request information, etc. are transmitted by using the uplink resources.

[0040] Whetherto 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/NACK is generated based on downlinkdata, the ACK/NACKistransmitted using an uplink resource automatically

allocated according to whether or not the downlink data is transmitted, in response to the control channel defining the
downlink data orthe downlink data channel. Further, since it is usual that the CQI is periodically transmitted, the CQI is
transmitted using a resource determined in advance through setup by higher level signaling.
[0041] A process fortransmitting multiple types of uplink information will be described with reference to FIG. 7. FIG.

7 illustrates a process of signal transmission/reception between a node B and a UE.
[0042] Referring to FIG. 7, for communication with the UE 705, the node B 701 may transmit downlink data 704,
downlink control information 703 defining a transform format of the downlink data 704, an uplink grant 702 for allocating
an uplink resource of the UE according to a result of scheduling, etc. to the UE 705. In contrast, the UE 705 may transmit

uplink data 707, and ACK/NACK 706 for supporting an HARQ operation of the downlink data 704 from the node B 701,
etc. to the node B 701. Although not shown, the UE 705 may further transmit uplink signaling information such as CQI
indicating the channel information. However, the following discussion is mainly based on a case in which ACK/NACK is

transmitted as one of a representative uplink signaling information. Of course, control information for the uplink data
may be also transmitted together with the uplink data 707. Further, the following discussion can be applied to not only
the ACK/NACK but also other uplink signaling information such as CQI or scheduling request information.
[0043] In step 711, the node B 701 transmits downlink control information 708 together with downlink data 709. The

control information 708 and the downlink data 709 are transmitted at either exactly the same transmission time or nearly
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similar transmission time. After receiving the downlink control information 708, the UE 705 decodes the downlink data

709 based on the downlink control information 708. Then, the UE 705 informs the node B 701 of if the decoding of the
downlink data 709 was successful. Specifically, in step 715, the UE 705 transmits NACK, which implies thatthe received
downlink data has an error.

[0044] In step 712, the node B 701 transmits the uplink grant 710, which is resource allocation information for uplink
transmission of the UE 705. Upon receiving the uplink grant 710, the UE 705 transmits uplink data 714 together with
control information through an uplink resource indicated by the uplink grant 710 in step 716.
[0045] The radio resource for transmitting the ACK/NACK 706 must be set in advance. Since the ACK/NACK 706

relates to the transmission of the downlink data 704, the ACK/NACK 706 is transmitted by using either an uplink radio
resource mapped to the downlink resource used by the downlink control information 703 or an uplink radio resource
mapped to the downlink resource used by the downlink data 704. At this time, the mapping of the radio resource
corresponding to the ACK/NACK 706 may change according to time, and it is possible to enable the node B to know

the channel statuses corresponding to various sub-carriers, that is, corresponding to detailed frequency bands, by
changing the sub-carrier(s) carrying the ACK/NACK 706. In contrast, because the uplink data 707 uses an uplink radio
resource directly indicated by the uplink grant 702 transmitted in the downlink bythe node B 701, the UE 705 recognizes,
by using the uplink grant 702, the uplink radio resource to be used forthe uplink data 707.

[0046] When the NACK 713 and the uplink data 714 are transmitted at different transmission time as in steps 715 and
716, only one type of uplink information is transmitted at each transmission period. Therefore, the UE 705 can maintain
without difficulty the single carrier characteristic of the uplink transmission.
[0047] Upon receivingthe NACK 713, the node B 701 retransmits downlink data 717 substantially equal tothe downlink

data 709 according to the HARQ operation in step 719. In step 719, control information of the retransmitted downlink
data 71 7 is transmitted. In step 721 , the UE 705 transmits ACK 720 in response to the retransmitted downlink data 717.
Then, the HARQ operation 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 uplinktransmits the ACK/NACK 736 and the

uplink data 735 substantially at the same time in steps 737 and 738. The radio resource for the ACK/NACK 736 is
determined based on the downlink data 731 orthe downlink control information 730 and the radio resource forthe uplink
data 735 is determined based on the uplink grant 732, and these radio resources are usually divided by the frequency
side within one sub-frame. Therefore, in the case where the UE 705 must simultaneously transmit the uplink data 735

and the ACK/NACK 736, it is impossible to contain the two types of information 735 and 736 in one FFT block and it is
thus impossible to satisfy the single carrier characteristic of the uplink transmission.
[0049] In the uplink transmission, it should be always possible to transmit the ACK/NACK 706 and the uplink data 707
within each sub-frame for the flexibility of the downlink and uplink transmission. Therefore, according to the present

invention, the ACK/NACK (that is, uplink signaling information) and the uplink data are time-multiplexed and transmitted
within the same frequency resource, in orderto always satisfy the single carrier characteristic of the uplink transmission
regardless of the transmission of the ACK/NACK and the uplink data within one sub-frame, which is the minimum
transmission unit.

[0050] FIG. 8 illustrates a sub-frame structure fortime-multiplexing the ACK/NACK and uplink data according to the
present invention. In FIG. 8, the horizontal axis corresponds to the frequency domain 801, and the vertical axis corre—
sponds to the time domain 802. The range of the frequency domain 801 corresponds to the entire frequency band 804,

and the range of the time domain 802 corresponds to one sub-frame 803. As shown, short blocks 805 and 806 carry
pilots, and long blocks 807 carry uplink data and control information defining the transform format of the uplink data
except for the pilots.
[0051] The ACK/NACK is transmitted through a separate resource (ACK/NACK resource) 808 that is temporally

discriminated from the resource (data resource) for the uplink data. The length of the time interval for the ACK/NACK
may be the same as the size of each short block orthe size of each long block, or may be another size. Further, the
ACK/NACK resource may be variably determined according to the used frequency band, etc.
[0052] Referring to FIG. 8, short blocks 805 and 806 carry pilots, which are used in channel estimation for radio

resources (data resources) of uplink data transmitted through the long blocks 807. When the ACK/NACK is transmitted
at a different time point from that of the uplink data, all of the pilots are used forthe uplink data and it is impossible to
perform the channel estimation forthe radio resource (ACK/NACK resource). If the ACK/NACK is restored according to

a non-coherent scheme without channel estimation, the transmission performance is degraded in comparison with the
case including the channel estimation.
[0053] Therefore, according to the present invention, a second pilot forthe ACK/NACK having been time—multiplexed
with the uplink data within the same sub-frame is used in addition to the first pilot forthe uplink data. That is, the present

invention additionally uses the second pilot for the ACK/NACK, and frequency hopping may be applied to the second
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pilot to be used in the uplink channel estimation of the node B. It is of course possible to apply such a technology to not

only transmission of the ACK/NACK but also transmission of other uplink signaling information.
[0054] FIG. 9 illustrates a structure of a sub-frame including the second pilot additionally used for the ACK/NACK
according to the present invention. In FIG. 9, the horizontal axis corresponds to the frequency domain 901, and the

vertical axis corresponds to the time domain 902. The range of the frequency domain 901 corresponds to the entire
frequency band 904, and the range of the time domain 902 corresponds to one sub-frame 903.
[0055] As shown, short blocks 905 and 906 carry the first pilots, and long blocks 907 carry uplink data and control
information defining the transform format of the uplink data.

[0056] The ACK/NACK is transmitted through a separate resource (ACK/NACK resource) 908 that is temporally
discriminated from the resource (data resource) for the uplink data. The second pilot for estimation of the channel in
relation to the ACK/NACK is transmitted to a time resource 909 just adjacent to the ACK/NACK resource 908, thereby
reflecting the channel status of the ACK/NACK. Due to the use of the ACK/NACK and the second pilot, one sub-frame

may have five or less long blocks.
[0057] FIG. 10 is a block diagram illustrating a structure of a transmitter (UE) for time-multiplexing data and ACK/
NACK according to the present invention.
[0058] Referring to FIG. 10, when the UE has uplink data to transmit, the uplink data 1002 andthe control information

1001 defining the transmit format of the uplink data 1002 are input to channel encoders 1006 and 1007, and are then
input to and multiplexed by a multiplexer 1008. The output of the multiplexer 1008 is input to a time multiplexer 1010.
Further, afirst pilot 1003 forthe uplink data 1002 and/orthe control information 1001 is inputto the time multiplexer 1 01 0.
[0059] When there is ACK/NACK 1004 transmitted by the UE for HARQ operation of downlink data, the ACK/NACK

1004 is subjected to encoding, such as repetition encoding, by a channel encoder 1009, and is then input to the time
multiplexer 1010. A second pilot for the ACK/NACK 1004 is also input to the time multiplexer 1010.
[0060] The time multiplexer 1010 time-multiplexes the four inputs according to a predetermined sub-frame structure

(for example, the structure shown in FIG. 9), and a resource mapper 1011 then maps the multiplexed information to a
predeten'nined resource for transmission. The resource mapper 1011 includes an FFT (or DFT) block, a sub-carrier
mapper, and an IFFT block, and the outputs of the resource mapper 1011 are transmitted while maintaining equal
intervals between them in the frequency domain.

[0061] FIG. 11 illustrates a structure of a receiver (node B) for receiving and decoding a radio signal transmitted by
the transmitter.

[0062] When a receiver block 1 101 has received a signal of one sub-frame transmitted by the UE, the received signal
is time demultiplexed by a time demultiplexer1102 according to a predetermined sub-frame structure (for example, the

structure shown in FIG. 9). The time demultiplexer 1102 performs an operation inverse to the operation of the resource
mapper 1011 of the transmitter. The outputs of the time demultiplexer1102 include data-related signal 1103, a first pilot
1104 for uplink data, ACK/NACK-related signal 1106, and a second pilot 1107 for the ACK/NACK.
[0063] The channel estimator/compensator1105 performs channel estimation forthe data resource by means of the

first pilot 1 104, and channel-compensates the data-related signal 1103 by means of the channel estimation information.
The output of the channel estimator/compensator 1105 is demultiplexed into encoded control information and encoded
uplink data by the demultiplexer 1 1 10. The encoded control information and the encoded uplink data are restored to the

uplink data 1114 and the control information 1113 by the channel decoders 1111 and 1112.
[0064] Further, the channel estimator/compensator 1108 performs channel estimation for the ACK/NACK resource
and then performs channel compensation of the ACK/NACK—related signal 1106 by using the channel estimation infor—
mation. The output of the channel estimator 1108 is decoded by a channel decoder 1115, so that it is restored to the
ACK/NACK 1116.

[0065] FIG. 12 is a flow diagram illustrating the operation of a transmitter according to the present invention. In the
following description, description of the control information for the uplink data is omitted because it is the same as that
of the uplink data.

[0066] Referring to FIG. 12, the UE determines whetherto transmit data in step 1202. Specifically, the UE determines
ifthe UE has data to be transmitted and if there is a data resource available tothe UE through scheduling, etc. of a node
B. When the determination in step 1202 concludes that there is data to be transmitted, the UE transmits in step 1203
the data after mapping the data to a data resource (907 in FIG. 9), which corresponds to the first time interval of one

sub-frame, , and then in step 1205 transmits a first pilot forthe data after mapping the first pilot to a time resource (905
and 906 in FIG. 9) adjacent to the first time interval.
[0067] After the first pilot, the UE determines in step 1206 if it will transmit ACK/NACK for downlink data, based on

the HARQ operation for the downlink data and based on if the downlink data has been normally received. If the deter-
mination in step 1206 concludes that there is ACK/NACK to be transmitted, the UE transmits in step 1207 the ACK/
NACK after mapping the ACK/NACK to an ACK/NACK resource (908 in FIG. 9), which corresponds to a second time
interval different from the first time interval, and transmits in step 1208 the second pilotforthe ACK/NACK after mapping

the second pilot to a time resource (909 in FIG. 9) adjacent to the second time interval. If the determination in step 1206
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concludes that there is no ACK/NACK to be transmitted, no information is transmitted in the second time interval at all.

[0068] When the determination in step 1202 concludes that there is no data to be transmitted, the UE determines in
step 1204 if there is ACK/NACKto be transmitted. When there is ACK/NACK to be transmitted, the UE transmits in step
1209 the ACK/NACK in the second time interval and transmits in step 1210 the second pilot for the ACK/NACK through

the time resource adjacent to the second time interval. In this case, no information is transmitted in the first time interval
at all. When there is no ACK/NACK or other uplink signaling information, the operation for the current sub-frame is
terminated.

[0069] FIG. 13 is a flow diagram of an operation of a receiver according to the present invention. In the following

description, description ofthe control information forthe uplink data is omitted because it is the same as that ofthe uplink
data.

[0070] Referring to FIG. 13, the node B determines if there is data to receive in step 1302. Specifically, the node B
determines if the node B has allocated a data resource to the UE through scheduling, etc. When the determination in

step 1302 concludes thatthere is datato be received, the node B in step 1303 extractsthe first pilotfrom a predetermined
time resource block (905 and 906 in FIG. 9) of a received signal during one sub-frame and performs channel estimation
of the data resource (the first time interval, 907 in FIG. 9) included in the received signal by using the first pilot. Then,
in step 1304, the node B extracts data-related signal corresponding to the first time interval of the received signal, and

obtains the data by channel-compensating the data-related signal by using channel estimation information obtained
based on the first pilot.
[0071] After obtaining the data, the node B determines in step 1305 if the received signal includes ACK/NACK, based
on if a resource has been allocated at a previous transmission time point. When the received signal includes ACK/NACK,

the node B in step 1306 extracts the second pilotfrom a predetermined time resource block (909 in FIG. 9), and performs
channel estimation ofthe ACK/NACK resource (that is, the second time interval 908 in FIG. 9) of the received signal by
using the second pilot. In step 1307, the node B extracts ACK/NACK-related signal corresponding to the second time

interval of the received signal, and obtains the ACK/NACK by channel-compensating the ACK/NACK-related signal by
using the channel estimation information obtained from the second pilot.
[0072] Meanwhile, when the determination in step 1302 concludes that there is no data to be received, the node B
determines in step 1308 if there is ACK/NACK to receive. When there is ACK/NACK to receive, the node B in step 1309

extracts the second pilot from the predetermined time resource block of the received signal and performs channel
estimation of the ACK/NACK resource (the second time interval) of the received signal by using the second pilot. In step
1310, the node B extracts ACK/NACK—related signal corresponding to the second time interval of the received signal,
and obtains the ACK/NACK by channel-compensating the ACK/NACK-related signal by using the channel estimation

information obtained from the second pilot.
[0073] Another preferred embodiment of the present invention discussed below considers a case of using a second
pilot for the CQI in addition to the first pilot forthe uplink data in a situation in which uplink data and the CQI, which is
uplink signaling information, are time-multiplexed within a sub-frame. The second pilot forthe CQI may be used when

the node B additionally determines the uplink channel status and performs uplinkscheduling. Therefore, when the second
pilot is transmitted by using different sub-carriers at each transmission period instead of always using the same sub-
carrier, the node B can obtain a more detailed uplink channel status according to the sub-carriers.

[0074] This embodiment provides a scheme of changing sub-carriers carrying the second pilot according to transmis-
sion time points for the above-mentioned purpose, that is a scheme for applying frequency hopping. To this end, the
frequency hopping is also applied to the CQI. It goes without saying that the frequency hopping transmission of the CQI
and a corresponding pilot proposed by the present embodiment can be applied to the transmission of other uplink

signaling information as well as the CQI.
[0075] FIG. 14 illustrates a structure of a sub-frame including the second pilot additionally used for the CQI according
to an embodiment ofthe present invention. In FIG. 14, the horizontal axis corresponds to the frequency domain 1401,
and the vertical axis corresponds to the time domain 1402. The range ofthe frequency domain 1401 corresponds to the

entire frequency band 1404, and the range of the time domain 1402 corresponds to one sub-frame 1403.
[0076] As shown, short blocks 1405 and 1406 carry the first pilots for uplink data, and long blocks 1407 carry the
uplink data and control information defining the transform format of the uplink data.
[0077] The CQI is transmitted through a separate resource (CQI resource) 1408 that is temporally discriminated from

the resource (data resource) for the uplink data. The second pilot for estimation of the channel in relation to the CQI is
transmitted to a time resource 1409 just adjacent to the CQI resource 1408, thereby reflecting the channel status of the
CQI. Due to the use of the CQI and the second pilot, one sub-frame may have five or less long blocks.

[0078] During one sub-frame, the CQI and the second pilot are transmitted by a sub-carrier set including a part of the
sub-carriers in the entire frequency band 1404, and the CQI and the second pilot are carried by the same sub-carrier
(s). Atthistime, the second pilot is transmitted according to a distributed transmission scheme, so as to inform the node
B of the uplink channel quality for the UE. By using the distributed transmission scheme, it is possible to additionally

obtain a frequency diversity effect.
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[0079] FIG. 15 is a block diagram illustrating a structure of a transmitter (UE) for time multiplexing data and CQI

according to an embodiment ofthe present invention.
[0080] Referring to FIG. 15, when the UE has uplink data to transmit, the uplink data 1502 andthe control information
1501 defining the transmit format of the uplink data 1502 are input to channel encoders 1506 and 1507, and are then

input to and multiplexed by a multiplexer 1508. The output of the multiplexer 1508 is input to a time multiplexer 151 0.
Further, afirst pilot 1503 forthe uplink data 1502 and/orthe control information 1501 is inputto the time multiplexer 151 0.
[0081] When there is CQI 1504 transmitted by the UE for downlink scheduling, the CQI 1504 is subjected to encoding,
such as repetition encoding, by a channel encoder 1509, and is then input to the time multiplexer 1510. A second pilot

forthe CQI 1504 is also input to the time multiplexer 1510.
[0082] The time multiplexer 1510 time-multiplexes the four inputs according to a predetermined sub-frame structure
(for example, the structure shown in FIG. 14), and a resource mapper 1511 then transmits the multiplexed information
after mapping the multiplexed information to a predetermined resource. By the resource mapper 1511, the CQI 1504

and the second pilot 1505 are mapped to the same sub-carrier (or sub-carrier group). At this time, the CQI 1504 and
the second pilot 1505 are mapped to a sub-carrier (or sub-carrier group), which changes according to time by determi-
nation of a hopping controller 1513. The frequency hopping as described above is also applied to the second pilot, and
the UE can inform the node B of the uplink channel quality in more detail by the frequency hopping of the second pilot

1505. For example, the frequency hopping may be performed according to a time function as defined by Equation (1)
below.

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

[0083] In Equation (1), SC_idenotes an index of a sub-carrier set to which the CQI and the second pilot are mapped,
frame_num denotes a frame number, sub_frame_num denotes a sub-frame number within the frame, symboLnum
denotes a symbol numberwithin the sub—frame, and Seeddenotes a predetermined reference value. Further, F() denotes
a predetermined function in the system.

[0084] In FIG. 15, The resource mapper 1511 includes an FFT (or DFT) block, a sub-carrier mapper, and an IFFT
block, as described above with reference to FIG. 2, and the outputs (frequency components) of the resource mapper
1511 are transmitted while maintaining equal intervals (0 or above) between them in the frequency domain.
[0085] FIG. 16 illustrates a structure of a receiver (node B) for receiving and decoding a radio signal transmitted by
the transmitter.

[0086] When a receiver block 1601 has received a signal of one sub-frame transmitted by the UE, the received signal
is time demultiplexed by a time demultiplexer 1602 according to a predetermined sub-frame structure (for example, the
structure shown in FIG. 14). The time demultiplexer1602 performs an operation inverse to the operation of the resource

mapper 1511 of the transmitter. The outputs of the time demultiplexer1602 include data-related signal 1603, a first pilot
1604 for uplink data, CQI—related signal 1606, and a second pilot 1607 for the CQI.
[0087] The time demultiplexer 1602 performs frequency hopping forthe CQI 1606 and the second pilot 1607, and the

hopping controller 1617 controls the time demultiplexer 1602. That is, the time demultiplexer1602 detects a sub-carrier
group determined at each transmission time point by the hopping controller 1617, and detects the CQI-related signal
1606 and the second pilot 1607 from the detected sub-carrier group.
[0088] The channel estimator/compensator 1605 performs channel estimation forthe data resource by means of the

first pilot 1604, and channel-compensates the data-related signal 1603 by means of the channel estimation information.
The output of the channel estimator/compensator1605 is demultiplexed into encoded control information and encoded
uplink data by the demultiplexer 1610. The encoded control information and the encoded uplink data are restored to the
uplink data 1614 and the control information 1613 by the channel decoders 1611 and 1612.

[0089] The channel estimator/compensator 1608 performs channel estimation forthe CQI resource and then performs
channel compensation of the CQI-related signal 1606 by using the channel estimation information. The output of the
channel estimator 1608 is decoded by a channel decoder 1615, so that it is restored to the CQI 1616.

[0090] FIG. 17 is a flow diagram illustrating the operation of atransmitter according to an embodiment of the present
invention. In the following description, description of the control information for the uplink data is omitted because it is
the same as that of the uplink data.
[0091] Referring to FIG. 17, the UE determines whetherto transmit data in step 1702. Specifically, the UE determines

if the UE has data to be transmitted and ifthere is a data resource allocated to the UE through scheduling, etc. of a node
B. When the determination in step 1702 concludes that there is data to be transmitted, the UE in step 1703 transmits
the data after mapping the data to a data resource (1407 in FIG. 14), which corresponds to the first time interval of one
sub-frame, , and then in step 1705 transmits afirst pilot forthe data after mapping the first pilot to a time resource (1405

and 1406 in FIG. 14) adjacent to the first time interval.
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[0092] After transmitting the first pilot, the UE determines in step 1706 if it will transmit CQI for downlink data, based

on a predetermined CQI period. Ifthe determination in step 1706 concludes that there is CQI to be transmitted, the UE
in step 1707 transmits the CQI after mapping the CQI to a CQI resource (1408 in FIG. 14), which corresponds to a
second time interval different from the first time interval, and in step 1708 transmits the second pilot for the CQI after

mapping the second pilot to a time resource (1409 in FIG 14) adjacent to the second time interval. If the determination
in step 1706 concludes that there is no CQI to be transmitted, no information is transmitted in the second time interval at all.
[0093] When the determination in step 1702 concludes that there is no data to be transmitted, the UE in step 1709
determines in step 1704 if there is CQI to be transmitted. When there is CQI to be transmitted, the UE transmits the CQI

in the second time interval and in step 1710 transmits the second pilot for the CQI through the time resource adjacent
to the second time interval. In this case, no information is transmitted in the first time interval at all. When there is no

CQI to be transmitted or other uplink signaling information, the operation for the current sub—frame is terminated.
[0094] FIG. 18 is a flow diagram of an operation of a receiver according to an embodiment of the present invention.

In the following description, a description of the control information forthe uplink data is omitted because it is the same
as that of the uplink data.
[0095] Referring to FIG. 18, the node B determines if there is data to receive in step 1802. Specifically, the node B
determines if the node B has allocated a data resource to the UE through scheduling, etc. When the determination in

step 1802 concludes thatthere is datato be received, the node B in step 1803 extractsthe first pilotfrom a predetermined
time resource block (1 405 and 1406 in FIG. 14) of a received signal during one sub-frame and performs channel estimation
of the data resource (the firsttime interval, 1407 in FIG. 14) included in the received signal by using the first pilot. Then,
in step 1804, the node B extracts data-related signal corresponding to the first time interval of the received signal, and

obtains the data by channel-compensating the data-related signal by using channel estimation information obtained
based on the first pilot.
[0096] After obtaining the data, the node B determines in step 1805 if the received signal includes CQI, according to

the predetermined CQI period. When the received signal includes CQI, the node B in step 1812 determines the position
of the frequency resource for reading the CQI and the second pilotthrough frequency hopping ofthe CQI and the second
pilot, and extracts the second pilot from a predetermined time resource block (1409 in FIG. 14) of the determined
frequency domain and in step 1806 performs channel estimation of the CQI resource (that is, the second time interval

1408 in FIG. 14) of the received signal by using the second pilot.
[0097] In step 1806, the node B recognizes the uplink channel quality from the second pilot and uses the information
of uplink channel quality in uplink scheduling. That is, the node B can determine the reception reliability ofthe CQI based
on the channel quality of the CQI resource, can determine the uplink channel quality from the reception reliability of the

CQI, and can use the uplink channel quality in uplink scheduling.
[0098] Then, in step 1807, the node B extracts CQI-related signal from the second time interval ofthe received signal,
and channel-compensates the extracted CQI-related signal by using the CQI-related signal obtained from the second
pilot, thereby obtaining the CQI. The CQI can be used in uplink scheduling.

[0099] Meanwhile, when the determination in step 1802 concludes that there is no data to be received, the node B
determines in step 1808 if there is CQI to receive. When there is CQI to receive, the node B in step 1813 determines
the position of the frequency resource for reading the CQI and the second pilot through frequency hopping of the CQI

andthe second pilot, and extracts the second pilotfrom apredetermined time resource block ofthe determinedfrequency
domain and in step 1809 performs channel estimation of the CQI resource (that is, the second time interval) of the
received signal by using the second pilot. Then, in step 1810, the node B extracts CQI-related signal from the second
time interval ofthe received signal, and channel-compensates the extracted CQI-related signal by using the CQI-related

signal obtained from the second pilot, thereby obtaining the CQI.
[0100] The present invention presents schemes for multiplexing and resource mapping of uplink data and uplink
signaling information, in orderto satisfy the single sub—carriercharacteristic in transmission of the uplink data and uplink
signaling information in a Single Carrier Frequency Division Multiple Access (SC-FDMA) wireless communication system.

The present invention provides a time multiplexing scheme and a pilot structure thereof, which can eliminate factors
disturbing the single carrier transmission requirement and prevent PAPR increase, which may occur when uplink data
and uplink signaling information such as ACK/NACK and CQI are transmitted without relation to each other. Further,
the present invention provides a scheme for frequency hopping of the uplink control information and the pilot, in order

to enhance the performance of the channel estimation by using an additional pilot.
[0101] While the invention has been shown and described with reference to certain preferred embodiments thereof,
it will be understood by those skilled in the art that various changes in form and details may be made therein without

departing from the spirit and scope of the invention as defined by the appended claims.

10



Page 214 of 436Page 214 0f436

EP 1 806 867 A2

Claims

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

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

when there exists the uplink signaling information, time-multiplexing the uplink data, the first pilot forthe uplink
10 data, and a second pilot forthe uplink data and the uplink signaling information, and transmitting the multiplexed

uplink data, first pilot, and second pilot.

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

15

3. The method as claimed in claim 1 , further comprising performing frequency hopping in orderto determine a position

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

20 4. The method as claimed in claim 1, wherein the uplink signaling information comprises at least one of a Channel

Quality Indicator (CQI), which periodically occurs in order to indicate a status of a channel, a ACK/NACK, which
indicates success orfailure in reception of downlink data, and scheduling request information.

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

a multiplexer for time multiplexing uplink data and a first pilotfor the uplink data when there is uplink data to be

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

30 the uplink signaling information and the uplink signaling information; and
a resource mapperfortransmitting an output of the multiplexer after mapping the output of the multiplexerto a

frequency resource.

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

7. The apparatus as claimed in claim 5, further comprising a hopping controller for performing frequency hopping in
orderto 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.4o

8. The apparatus as claimed in claim 5, wherein the uplink signaling information includes at least one of a Channel
Quality Indicator (CQI), which periodically occurs in order to indicate a status of a channel, a ACK/NACK, which

indicates success orfailure in reception of downlink data, and scheduling request information.

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

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

50 and a second pilot;

channel-compensating the uplink data-related signal by using the first pilot;
decoding the 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.
55

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

11
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The method as claimed in claim 9, further comprising performing frequency hopping in orderto determine a position

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

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

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

a receiver block for receiving from an user equipment (UE) a radio signal through a frequency resource;

a first demultiplexer for time-demultiplexing the radio signal into uplink data-related signal, a first pilot, uplink
signaling-related signal, and a second pilot;
afirst channel estimator/compensatorforchannel—compensating the uplink data—related signal by using the first
pilot;

a first channel decoderfor decoding the channel-compensated uplink data-related signal and outputting uplink
data;

a second channel estimator/compensatorforchannel-compensating the uplink signaling-related signal by using
the second pilot; and

a second channel decoderfor decoding the channel-compensated uplink signaling-related signal and outputting
uplink signaling information.

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

The apparatus as claimed in claim 13, further comprising a hopping controller for controlling the first demultiplexer

by performing frequency hopping in orderto determine a position of a sub-carrier set within the frequency resource,
wherein the sub-carrier set is used to read the uplink signaling information and the second pilot.

The apparatus as claimed in claim 13, wherein the uplink signaling information comprises at least one of a Channel

Quality Indicator (CQI), which periodically occurs in order to indicate a status of a channel, a ACK/NACK, which
indicates success orfailure in reception of downlink data, and scheduling request information.

12
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signaling information exists; and transmitting the uplink
signaling information through a second frequency re-

source allocated for the uplink signaling information,
when no uplink data is to be transmitted and the uplink
signaling information exists to be transmitted.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a method and
an apparatus for transmitting/receiving uplink signaling

information and uplink data in a Frequency Division Mul-
tiple Access (FDMA) wireless communication system us-
ing a single carrier.

2. Description of the Related Art

[0002] An Orthogonal Frequency Division Multiplexing
(OFDM) scheme or a Single Carrier-Frequency Division

MultipleAccess(SC-FDMA) scheme similartothe OFDM
scheme have been actively researched as a scheme
available for high speed data transmission through a
wireless channel in a mobile communication system.

[0003] An OFDM scheme, which transmits data using
multiple carriers, is a special type of a Multiple Carrier
Modulation (MCM) scheme in which a serial symbol se-

quence is converted into parallel symbol sequences, and
the parallel symbol sequences are modulated with a plu-
rality of mutually orthogonal subcarriers (or subcarrier
channels) before being transmitted.

[0004] FIG. 1 shows a transmitter of a typical OFDM
system The OFDM transmitter includes a channel en-
coder 1 01 , amodulator 1 02, aseriaI-to—parallel (S/P)con-
verter 103, an Inverse Fast Fourier Transform (IFFT)

block or a Digital Fourier Transform (DFT) block 104, a
parallel-to-serial (P/S) converter 105, and a Cyclic Prefix
(CP) inserter 106.
[0005] The channel encoder 101 receives and chan-

nel-encodes a information bit sequence. In general, a
convolutional encoder, aturbo encoder, ora Low Density
Parity Check (LDPC) encoder are used as the channel
encoder 101 . The modulator 1 02 modulatesthe channel-

encoded bit sequence according to a modulation
scheme, such as a Quadrature Phase Shift Keying
(QPSK) scheme, a 8PSK scheme, a 16-ary Quadrature

Amplitude Modulation (16QAM) scheme, a 64QAM
scheme, a 2560AM scheme, etc. Meanwhile, although
not shown in FIG. 1, it is obvious that a rate matching
block for performing repetition and puncturing may be
inserted between the channel encoder 101 and the mod-
ulator 102.

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

into parallel data. The IFFT block 104 receives the par-
allel data output from the SIP converter 1 03 and performs
an IFFT operation on the parallel data. The data output

from the IFFT block 104 is converted to serial data by
the P/S converter 105. The CP inserter 106 inserts a CP

into the serial data output from the P/S converter 105,
thereby generating an OFDM symbol to be transmitted.

[0007] The IFFT block 104 converts the input data of
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the frequency domain to output data of the time domain.

In a typical OFDM system, because input data is proc-
essed in thefrequency domain, a Peakto Average Power
Ratio (PAPR) of the data may increase when the data
have been converted into the time domain.

[0008] A PAPR is one of the most important factors to
be considered in the uplink transmission. As PAPR in—
creases, the cell coverage decreases, so signal power

required by a terminal increases. Therefore, it is neces-
sary to first reduce the PAPFI, and it is thus possible to
use an SC—FDMA scheme, which is a scheme modified

from thetypical OFDM scheme, forthe OFDM-based up-

linktransmission. That is to say, it is possibleto effectively
reduce the PAPR by enabling processing in the time do-
main without performing processing (channel encoding,
modulation, etc.) of data in the frequency domain.

[0009] FIG. 2 shows a transmitter in a system employ-
ing an SC-FDMA scheme, which is atypical uplinktrans-
mission scheme. The SC-FDMA transmitter includes a

channel encoder 201, a modulator 202, a serial-to-par-

allel (S/P) converter 203, a Fast FourierTransform (FFT)
block 204, a sub—carrier mapper 205, an IFFT block 206,
a parallel-to-serial (P/S) converter 207, and a CP inserter
208.

[0010] The channel encoder 201 receives and chan-
nel—encodes a information bit sequence. The modulator
202 modulates the output of the channel encoder 201

according to a modulation scheme, such as a QPSK
scheme, an BPSK scheme, a 1BQAM scheme, a 64QAM

scheme, a 256QAM scheme, etc. A rate matching block
may be omitted between the channel encoder 201 and
the modulator 202.

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

into parallel data. The FFT block 204 performs an FFT

operation on the data outputfrom the SIP converter 203,
thereby converting the data into data of the frequency
domain. The sub-carrier mapper 205 maps the output

data of the FFT block 204 to the input of the IFFT block
206. The IFFT block 206 performs an IFFT operation on
the data output from the sub-carrier mapper 205. The
output data ofthe IFFT block 206 is converted to parallel

data by the P/S converter 207. The CP inserter 208 in-
serts a CP into the parallel data output from the P/S con-
verter 207, thereby generating an OFDM symbol to be
transmitted.

[0012] FIG. 3 shows in more detail the structure for
resource mapping shown in FIG 2. Hereinafter, the op-
eration of the sub-carrier mapper 205 will be described
with reference to FIG. 3. Data symbols 301 having been

subjected to the channel encoding and modulation are
input to an FFT block 302. The output of the FFT block
302 is input to an IFFT block 304. A sub-carrier mapper

303 maps the output data of the FFT block 302 to the
input data of the IFFT block 304.
[0013] The sub-carrier mapper303 maps the informa—
tion symbols of the frequency domain data converted by

the FFT block 302 to corresponding input points or input
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taps of the |FFT block 304 so the information symbols

can be carried by proper sub-carriers.
[0014] Duringthemappingprocedure,whentheoutput
symbols of the FFT block 302 are sequentially mapped

to neighboring input points of the |FFT block 304, the
output symbols are transmitted by sub-carriers that are
consecutive in the frequency domain. This mapping
scheme is called a Localized Frequency Division Multiple

Access (LFDMA) scheme.
[0015] Further, when the output symbols of the FFF
block 302 are mapped to input points of the |FFT block
304 having a predetermined interval between them, the

output symbols are transmitted by sub-carriers having
equal intervals between them in the frequency domain.
This mapping scheme is called either an Interleaved Fre-
quency Division Multiple Access (IFDMA) scheme or a

Distributed Frequency Division Multiple Access (DFD-
MA) scheme.
[0016] Although FIGs. 2 and 3 show one method of
implementingthe SC-FDMAtechnology in thefrequency

domain, it is also possible to use various other methods,
such as a method of implementing the technology in the
time domain.

[0017] Diagrams (a) and (b) in FIG. 4 are views for
comparison between the positions of sub-carriers used
forthe DFDMA and the LFDMA in the frequency domain.
In diagram (a), the transmission symbols of a terminal

using the DFDMA scheme are distributed with equal in-
tervals overthe entire frequency domain (that is, the sys-
tem band). In diagram (b), the transmission symbols of
a terminal using the LFDMA scheme are consecutively

located at some part of the frequency domain.
[0018] According to the LFDMA scheme, because
consecutive parts ofthe entire frequency band are used,
it is possible to obtain a frequency scheduling gain by

selecting a partial frequency band having good channel
gain in the frequency selective channel environment in
which severe channel change of frequency bands oc-

curs. In contrast, according to the DFDMA scheme, it is
possible to obtain afrequency diversity gain as transmis-
sion symbols have various channel gains by using a large
number of sub-carriers distributed over a 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 |FFT block

so they can always satisfy the LFDMA or DFDMA after
passing through a single FFT block (or DFT block).
[0020] In an actual communication system, various in-
formation symbols may be transmitted. For example, in

the upIink of a Long Term Evolution (LTE) system using
the SC—FDMA based on a Universal Mobile Telecommu-

nications System (UMTS), upIink data, control informa-

tion regulating a transport scheme of the uplink data
(which includes Transport Format (TF) information ofthe
upIink data and/or Hybrid Automatic Repeat reQuest
(HARQ) information), an ACKnowIedgement/Negative

ACKnowIedgment (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 forsched-
uIing of a base station, etc. may be transmitted. Those
enumerated information items have different transmis-

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

terminal and has received permission for upIink trans-

mission from a base station. The control information reg-
ulating the transport scheme of the upIink data is trans-
mitted only when the upIink data is transmitted. Some—
times, upIink 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 upIink data. That is, either
both the uplink data and the ACK/NACK may be simul-

taneously transmitted or only one of them may be trans-
mitted. Further, the CQI, which is transmitted at a given
time, also has no relation to transmission of upIink data.
That is, either both the uplink data and the CQI may be

simultaneously transmitted or only one of them may be
transmitted.

[0022] As described above, various types of upIink in-

formation aretransmitted inthe SC-FDMAsystem. Under
the restriction of use of a single FI-‘l' block, which is a
characteristic of a single sub—carrier, it is necessary to
effectively control transmission of information in order to

transmit various types of information as described above.
That is to say, it is necessary to arrange a specific trans-
mission rule when only upIink data is transmitted, when
only an ACK/NACK or a CQI is transmitted, and when

both upIink data and upIink signaling information (ACK/
NACK or CQI) are transmitted.

SUMMARY OF THE INVENTION

[0023] Accordingly, the present invention has been
made to solve the above-mentioned problems occurring

in the prior art, and provides a method and an apparatus
for transmitting upIink information items having various
characteristics by using a single FFT block.
[0024] The present invention also provides a method

and an apparatus for transmitting upIink signaling infor-
mation, such as ACK/NACK or CQI, according to exist-
ence or absence of upIink data.
[0025] The present invention also provides a method

and an apparatus for indicating whetherthe upIink sign-
aling information, such as ACK/NACK or CQI, uses re-
sources allocated to upIink data in transmission of the
uplink data.

[0026] In order to accomplish this object, there is pro-
vided a method for transmitting multiple types of upIink
information in an SC-FDMA wireless communication sys-

tem, the method including determining whether upIink
signaling information exists to be transmitted when upIink
data exists to be transmitted; multiplexing the upIink data
and control information for the uplink data and transmit-

ting multiplexed data through a first frequency resource
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allocated for the uplink data, when no uplink signaling

information exists; multiplexing the uplink data, control
information for the uplink data, and the uplink signaling
information, and transmitting multiplexed data through a

first frequency resource allocated for the uplink data,
when the uplink signaling information exists; and trans-
mitting the uplink signaling information through a second
frequency resource allocated for the uplink signaling in-

formation, when no uplink data is to be transmitted and
the uplink signaling information exists to be transmitted.
[0027] In accordance with another aspect of the
present invention, there is provided an apparatus for

transmitting multiple types of uplink information in an SC-
FDMA wireless communication system, the apparatus
including a multiplexer for multiplexing uplink data and
control information for the uplink data when the uplink

data exists to be transmitted and no uplink signaling in-
formation is to be transmitted, and multiplexing uplink
data, control information forthe uplink data, and the up-
linksignaling information when boththe uplinkdata exists

to be transmitted and the uplink signaling information ex-
ists to be transmitted; a data resource mapperfor trans-
mitting information multiplexed by the multiplexer

through afirstfrequency resource allocatedforthe uplink
data; and an uplink signaling resource mapperfortrans-
mitting the uplink signaling information through a second
frequency resource allocated for the uplink signaling in-

formation, when no uplink data is to be transmitted.
[0028] In accordance with another aspect of the
present invention, there is provided a method for receiv-
ing multiple types of uplink information in an SC-FDMA

wireless communication system, the method including
determining whether uplink data has been received
through afirstfrequency resource allocatedforthe uplink
data; determining whether information received through

the first frequency resource includes uplink signaling in-
formation, when the uplink data has been received; de-
multiplexingthe information receivedthrough thefirstfre-

quency resource into the uplink data and control infor-
mation forthe uplink data, when the information received
through the firstfrequency resource does not include up-
link signaling information; demultiplexingthe information

receivedthrough the firstfrequency resource into the up-
link data, control information forthe uplink data, and up-
link signaling information, when the information received
through the first frequency resource includes the uplink

signaling information; and receiving the uplink signaling
information through a second frequency resource allo-
catedfortheuplinksignalinginformation,whentheuplink
data has not been received.

[0029] In accordance with another aspect of the
present invention, there is provided an apparatus for re-
ceiving multiple types of uplink information in an SC-FD-

MA wireless communication system, the apparatus in-
cluding a determination unit for determining whether in-
formation includes uplinksignaling information, when the
information has been received through afirst frequency

resource allocated for uplink data; a demultiplexer for
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demultiplexing the information received through the first

frequency resource into the uplink data and control infor-
mation forthe uplink data when the information received
through the firstfrequency resource does not include up-

link signaling information, and demultiplexing the infor-
mation received through the firstfrequency resource into
the uplink data, control information for the uplink data,
and uplink signaling information, when the information

received through the first frequency resource includes
the uplink signaling information; and a receiver unit for
receiving the uplink signaling information through a sec—
ond frequency resource allocated forthe uplink signaling

information, when no information is received through the
first frequency resource.

BRIEF DESCRIPTION OF THE DRAWINGS

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

tion with the accompanying drawings, in which:

FIG. 1 is a block diagram illustrating a structure of a

transmitter of a typical OFDM system;
FIG. 2 is a block diagram illustrating a structure of a
transmitter in a system employing an SC—FDMA
scheme, which is a typical uplink transmission
scheme;

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

LFDMA in the frequency domain;
F G. 5 illustrates structures of an uplinktransmission
frame and its sub-frame of an LTE system according

to the present invention;
F G. 6 illustrates the sub-frame 502 of FIG. 5 on the

time domain and the frequency domain according to

the present invention;
F G. 7 illustrates the resources allocated to uplink
data and ACK/NACK according to the present inven—
tion;

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

F G. 9 is a flow diagram of an operation of a trans-

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

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

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

F G. 13 is a flow diagram of an operation of a trans-
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mitter according to the second embodiment of the

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

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

FIG. 16 is a block diagram illustrating the structure
ofthe 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 CQI are multiplexed at the same
time;

FIG. 18 illustrates use of frequency-time resources

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

cording to the third embodiment of the present in-
vention;

FIG. 20 is aflow diagram of an operation of a trans-
mitter according to the third embodiment of the

present invention; and
FIG. 21 is aflow diagram of an operation of a receiver
according to the third embodiment of the present in-
vention.

DETAILED DESCRIPTION OF THE PREFERRED EM-

BODIMENTS

[0031] Hereinafter, preferred embodiments of the
present invention will be described with reference to the
accompanying drawings. In the following description, a
detailed description of known functions and configura-

tions incorporated herein will be omitted when it may
make the subject matter of the present invention rather
unclear. Further, in the following description of the

present invention, various specific definitions are provid-
ed only to help general understanding of the present in-
vention, and it is apparent to those skilled in the art that
the present invention can be implemented without such
definitions.

[0032] The present invention multiplexes different
types of uplink information to enable transmission ofthe
uplink information, which can satisfy asingle carrier(SC)

characteristic in awireless communication system using
a Single Carrier Frequency Division Multiple Access (SC-
FDMA) scheme. The following description discusses
multiplexingforuplinktransmission ofuplinkdata, control

information, Acknowledgement/Negative ACKnowl-
edgement (ACK/NACK), Channel Quality Indication
(CQI), etc. in an SC-FDMA wireless communication sys-

tem. As used herein, the other information except forthe
uplink data and control information thereof, that is, infor-
mation including ACK/NACK and CQI, is referred to as
"uplink signaling information."

[0033] A Long Term Evolution (LTE) system, which is
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being standardized by the 3rd Generation Partnership
Project (3GPP), is discussed in order to describe the
present invention. The LTE system employs a SC-FDMA
scheme for uplink transmission. FIG 5 shows an uplink

transmission frame and its sub-frame according to the
present invention.
[0034] In FIG. 5, reference numeral 501 denotes a ra—
dio frame, which is an uplink transmission unit and is

defined to have a length of 10 ms. One radio frame 501
includes 20 sub-frames 502, each of which has a length
of 0.5 ms. Further, each sub—frame 502 includes six Long
Blocks (LBS) 503, 505, 506, 507, 508, and 51 0, two Short

Blocks (385) 504 and 509, and CPs 511 and 512 located
before the blocks one before one. The LBs 503 to 510

carry information except for pilots used as a reference
forcoherent modulation, and 885 504 and 509 are used

to carry the pilots.
[0035] FIG. 6 shows the sub-frame 502 of FIG. 5 on
the time domain and the frequency domain according to
the present invention. The horizontal axis indicates the

frequency domain 601 and the vertical axis indicates the
time domain 602. The range of the frequency domain
601 corresponds to the entire frequency band 604 and

the range of the time domain 602 corresponds to one
sub-frame 603. As noted, the 885 605 and 607 carry
pilots, and the LES 607 and 608 carry other information
except forthe pilots.

[0036] As described above, uplink datatransmitted ac-
cording to resource allocation by a base station, control
information in relation to the uplink data, ACK/NACK for
indicating success orfailure in reception ofdownlink data,

CQI for indicating a channel status, etc. are transmitted
by using the uplink resource.
[0037] A determination to transmit the uplink data is
made according to scheduling of a base station, and a
determination of a resource to be used is also made ac-

cording to allocation by the base station. The control in-
formation transmitted togetherwith the uplink data is also

transmitted according to the resources allocated by the
base station. In contrast, since the ACK/NACK is gener-
ated based on downlink data, the ACK/NACK is trans—

mitted using an uplink resource automatically allocated

according to whetherthe downlink data is transmitted, in
response to the control channel defining the downlink
data or the downlink data channel. Further, since it is

usual that the CQI is periodically transmitted, the CQI is

transmitted using a resource determined in advance
through setup by higher signaling.
[0038] Because the information items use a variety of
resource allocation methods as described above, the va-

riety of resource allocation methods are simultaneously
used when various types of information are transmitted
together. In order to satisfy a characteristic of a single

sub-carrier, the resource used during one sub-frame
must necessarily maintains a characteristic of the LFD-
MA orDFDMA. Forexample, when uplink data and ACK/
NACK aretransmitted simultaneously, that is, during one

Transmission Time Interval ('I'I'I), the uplink data uses
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the resource allocated by the base station, and the ACK/

NACK uses a resource determined by another method,
for example, a resource determined according to a con-
trol channel for downlink data. Therefore, use of the two

resources may cause a contradiction to a characteristic
of a single sub-carrier, thereby increasing the PAPR.
Therefore, the present invention provides a method by
which simultaneously transmitted information items can

always maintain a characteristic of a single sub-carrier.
[0039] Specifically, transmission of uplink data and
ACK/NACK together will be described hereinafter. The
transmission of uplink data may be accompanied with

transmission of control information ofthe uplinkdata. Fur-
ther, the discussion below may also be applied to other
uplink signaling information, such as the CQI instead of
the ACK/NACK.

[0040] In order to always maintain a characteristic of
a single sub-carrier either when only one of the ACK/
NACK and the uplink data is transmitted orwhen both of
them are simultaneously transmitted, the present inven-

tion provides the following method. That is, when only
one ofthe ACK/NACK and the uplink data is transmitted,
a resource allocated to the corresponding information is

used. Specifically, when only the uplink data is transmit-
ted, the uplink data is transmitted by using the resource
allocated by the base station. When only the ACK/NACK
is transmitted, the ACK/NACK is transmitted by using the
resource determined for the transmission of the ACK/

NACK. However, when both of the ACK/NACK and the

uplink data are simultaneously transmitted, the ACK/
NACK and the uplink data are transmitted by using only

the resource allocated for the uplink data, and the re-
source determined for the transmission of the ACK/

NACK is disregarded. In other words, the ACK/NACK
and the uplink data are simultaneously transmitted by

using the resource allocated for the uplink data.
[0041] FIG. 7 shows resources allocated to uplink data
and ACK/NACK according to the present invention. Ref-

erence numeral 701 denotes a frequency domain and
reference numeral 702 denotes a time domain. Further,
within one time interval, sub—carriers allocated to data

corresponds to a first resource 703 and sub-carriers al-

located to the ACK/NACK corresponds to a second re-
source 704. The resources 703 and 704 allocated to the

uplink data and the ACK/NACK as described above are
separated on the frequency domain. Although FIG. 7

shows logical separation between the resources 703 and
704 allocated to the uplink data and the ACK/NACK, the
resources 703 and 704 are separated intotwo sub-carrier
sets not only when the LFDMA is used but also when the
DFDMA is used.

[0042] When the entire frequency resources have
been divided into two sub-carrier sets, uplink data is

transmitted by using a first resource 703 when there ex-
ists only the uplink data, while ACK/NACK is transmitted
by using a second resource 704 when only the ACK/
NACK exists. In contrast, when both the uplink data and

the ACK/NACK exist, both the uplink data and the ACK/
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NACK are multiplexed and transmitted by using only the

first resource 703 without using the second resource 704.
[0043] That is, the transmission position of the ACK/
NACK changes according to whether uplink data exists.

In transmitting the uplink data, the quantity of information
is different and the transport format of the uplink data is
thus different according to whether the ACK/NACK ex—
ists. Therefore, the type and quantity of information to be

transmitted should be promised in advance between the
base station and the terminal.

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

has transmitted both the uplink data and the ACK/NACK,
it is impossible to expect a non'nal communication be-
cause encoding and decoding are performed according
to different encoding/decoding schemes. For example,

such a communication errormay occurwhen the terminal
has successfully received scheduling information forthe
uplink data but has failed to receive downlink data, and
determinesthatthereis no downlinkdatawithoutsending

an ACK/NACK. Therefore, it is necessary for the base
station to exactly understand the type and quantity of
information transmitted by the terminal. For example, the

base station determines the type of the information re-
ceived from the terminal either by analyzing the informa-
tion transmitted by the terminal or according to whether
the base station has transmitted downlink data to the

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

First Embodiment

[0045] Accordingtothefirstembodimentofthepresent
invention, the terminal may inform the base station
whetherthe 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 denotes the frequency band allocat-

ed fortransmission of data. In the frequency band 808,
reference numeral 802 denotes afirst sub-carrier set al-

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

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

quence with a pilot pattern known to the base station and
the terminal, representatives of which includes an all 1

sequence (all bits of which have a value of 1). That is,
pilots 804 and 806 for sub-carrier set 802 without ACK/
NACK are set to have a representative sequence such
as an all 1 sequence. In contrast, pilots 805 and 807 for

the second sub-carrier set 803 carrying the ACK/NACK



Page 240 of 436Page 240 of 436

11 EP1811701A2 12

are set to have a sequence different from that of pilots

804 and 806. That is, sub-carrier set 803 uses a pilot
otherthan the all 1 sequence. Forexample, it uses a pilot
having a sequence in which 1 and -1 are alternately re-

peated. At this time, by setting the minimum distance
between the two different sequences to be largest, it is
possible to minimize the probability of error in discrimi-
nating between the two sequences by the base station.

[0048] In brief, the terminal informs the base station
through pilots having sequences of different pilot patterns
of whether the ACK/NACK is simultaneously transmitted
together with uplink data.

[0049] FIG. 9 shows an operation of a transmitter (ter-
minal) according to the first embodiment of the present
invention, and FIG. 10 shows the transmitter (terminal).
Referring to FIG. 9, when the operation of the terminal
has started, the terminal determines whether data to be

transmitted exists in step 902. When data exists to be
transmitted by the terminal, the terminal is instructed
through scheduling of the base station, etc. When the

determination in step 902 concludes that data exists to
be transmitted and the base station has allocated a re-

source for transmission of the data, the terminal deter-

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

[0050] When it has been determined in step 903 that
there is ACK/NACK to be transmitted, the terminal sets

pilot pattern #2 having a predetermined sequence as a

pilotsignalforthedataandmultiplexesthe data,theACK/
NACK, and control information forthe data in step 905.
Then, in step 908, the terminal maps the multiplexed in-
formation to the data resource allocated by the base sta-

tion, as described above, andthen transmits the mapped
information. At this time, the pilot signal of pilot pattern
#2 is also transmitted through short blocks, which are

predetermined time resources of the data resources.
[0051] In contrast, when it has been determined in step
903 that no ACK/NACK is to be transmitted, the terminal

sets pilot pattern #1 having a predetermined sequence

as a pilot signal forthe data and multiplexes the data and
control information forthe data in step 906. Then, in step
909, the terminal mapsthe multiplexed information to the
data resource allocated by the base station as described

above and then transmits the mapped information. Atthis
time, the pilot signal of pilot pattern #1 is also transmitted
through short blocks, which are predetermined time re-
sources of the data resources. Steps 905 and 906 may

be omitted when the terminal does not clearly inform the
base station whether the terminal will transmit ACK/
NACK.

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

transmitted in step 904. When ACK/NACK exists to be

transmitted, the terminal transmits the ACK/NACK by us-
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ing a resource allocated for the ACK/NACK, that is, by

using an ACK/NACK resource corresponding to the re-
source of the downlink data in step 907. In contrast, when
no ACK/NACK is to be transmitted, the process is termi-
nated.

[0053] Referring to the transmitter shown in FIG 10,
ACK/NACK 1001 for downlink data is subjected to an
encoding, such as a repetition coding by a channel en-

coder 1 006, and isthen inputto ademultiplexer(DEMUX)
1016. The output path from the DEMUX 1016 depends
on a signal 104 indicating whether uplink data 1002 ex—
ists. Specifically, the DEMUX 101 6 is connectedto output

to path 1009 when uplink data 1002 exists. OthenNise,
the DEMUX 1016 is connected to output path 1008.
[0054] The uplink data 1002 is encoded by a channel
encoder 1013 and is then input to a multiplexer 1015,

whilethe control information 1003 indicatingthetransport
format of the uplink data 1002 is encoded by a channel
encoder 1014, and is then input to the multiplexer 1015.
Further, the encoded ACK/NACK may be input to the

multiplexer 1015 through output path 1009. One of the
pilot signals 1011 and 1012 for the resource (data re—
source)a||ocatedforthe uplinkdata1002isinputthrough

the switch 1012 to the multiplexer 1015. The selection
by the switch 1012 depends on a signal 105 indicating
whether ACK/NACK exists. Specifically, the switch 1012
selects the pilot signal 1011 of pilot pattern #1 when the
ACK/NACK is not transmitted to the data resource, and

selects the pilot signal 1012 of pilot pattern #2 when the
ACK/NACK is transmitted to the data resource.

[0055] The information multiplexed by the multiplexer

1015 is mapped to the data resource by a data resource
mapper 1021 and is then transmitted. The data resource
mapper 1021 includes an FFI' (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 Fl-Tl' operation. In contrast, when no uplink data ex-
ists, the encoded ACK/NACK outputthrough output path
1008 is mapped to a resource (ACK/NACK resource) ap—
pointed for the ACK/NACK by an ACK/NACK resource

mapper 1020 and is then transmitted.
[0056] FIG 11 shows an operation of a receiver (base
station) according to the first embodiment of the present
invention, and FIG 12 shows the receiver (base station).

Referring to FIG 1 1, when the operation of the base sta-
tion has started, the base station determines whether it

will receive data from the terminal in step 1102. The de—
termination is made as to whether the base station will
receive datafrom the terminal based on whetherthe base

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

information through a resource allocated for the data,
that is, through the data resource in step 1103, and de—
termines the pattern of the pilot signal included in the

data resource in step 1105.
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[0057] In step 1105, the base station determines the

pilot pattern of the pilot signal by correlating the pilot sig-
nal with pilot pattern #1 and pilot #2, which are already
known, by using a correlator, etc. When the pilot signal

has pilot pattern #1 , the base station determines thatthe
data resource does not include ACK/NACK, and acquires
the uplink data and control information through demulti-
plexing and decoding ofthe received information. In con-

trast, when the pilot signal has pilot pattern #2, the base
station determines that the data resource includes ACK/

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

clearly inform the base station of whether to transmit
ACK/NACK, the base station may determine whether it
will receive ACK/NACK, 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 1 102 concludes
that no data isto be received, the base station determines

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

NACK exists to be received, the base station receives

information through the resource (ACK/NACK resource)
allocatedforACK/NACKin step1 106, and acquires ACK/

NACK by decodingthe received information in step 1 109.
When the determination in step 1104 concludes that no
ACK/NACK is to be received, the process is terminated.
[0059] Referring to FIG 12, the base station receives

a radio signal through a receiver block 1201. Then, a
demultiplexer (DEMUX) 1202 demultiplexes the radio
signal and then extracts a signal for a specific terminal.
At this time, the DEMUX1202 operates by using a control

signal of ascheduler 1 21 5. That is, when a data resource
has been allocated totheterminalbythe scheduler1215,
the DEMUX 1202 outputs only the data resource infor-

mation 1204 in the extracted signal. In contrast, when
receiving the ACK/NACKwithout data, the DEMUX1202
outputs only the ACK/NACK resource information 1212
in the extracted signal. Achannel decoder 1 21 3 decodes

the ACK/NACK resource information 1212 and outputs
the decoded ACK/NACK.

[0060] The data resource information 1204 is provided
to a pilot determination block 1203 and a demultiplexer

(DEMUX) 1205. The pilot determination block 1203 de-
termines the pilot pattern of the pilot signal included in
the data resource information 1204, and makes a deter-

mination based on the pilot pattern whether the ACK/
NACK exists. Based on a result of the determination, a

control signal 1216 indicating existence or absence of
the ACK/NACK is input to the DEMUX 1205. When the

control signal 121 6 indicates that the ACK/NACK exists,
the DEMUX 1205 demultiplexes the demultiplexed infor-
mation 1204 again into encoded uplink data 1222, en-
coded control information 1221, and encoded ACK/

NACK 1223. The outputs 1221, 1222, and 1223 of the
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DEMUX 1205 are decoded by the channel decoders

1206, 1207, and 1208 and are then output as uplink data
1210, control information 1209, and ACK/NACK1211.

[0061] In contrast, when the control signal 1216 indi-
cates that no ACK/NACK exists, the DEMUX 1205 de-

multiplexes the demultiplexed information 1204 again in-
to encoded uplink data 1222 and encoded control infor—
mation 1221. The outputs 1221 and 1222 ofthe DEMUX

1205 are decoded by the channel decoders 1206 and
1207 and are then output as uplink data 1210 and control
information 1209. Atthis time, the channel decoder 1208

forthe ACK/NACK 1211 does not operate.

Second Embodiment

[0062] According to the second embodiment of the

present invention, an ACK/NACKfield of one bit or mul-
tiple bits is arranged within control information. When
ACK/NACK is transmitted together with uplink data, the
ACK/NACK is carried by the ACK/NACK field predefined

in the control information. Therefore, only the encoded
data and encoded control information are multiplexed be—
fore resource mapping. The ACK/NACK field is set to

have a value indicating ACK or NACK according to suc-
cess orfailure in reception of downlink data when ACK/
NACK exists. Otherwise, the ACK/NACK field is set to

have a value indicating orthe NACK.

[0063] FIG 13 shows an operation of atransmitter (ter-
minal) according to the second embodiment of the
present invention, and FIG 14 shows thetransmitter(ter—
minal). Referring to FIG 13, when the operation of the
terminal has started, the terminal determines whether

data exists to be transmitted in step 1302. When data
exists to be transmitted by the terminal, the terminal is
instructed through scheduling of the base station, etc.

When the determination in step 1302 concludesthat data
exists to be transmitted and the base station has allocat-

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

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

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

and multiplexes the data and control information in step
1305. Then, in step 1308, the terminal maps the multi-
plexed information to the data resource and then trans—
mits the mapped information. In contrast, when it has

been determined in step 1303 that no ACK/NACK is to
betransmitted,theterminal sets NACKintheACK/NACK

field of control information and multiplexes the data and

control information in step 1307. Then, in step 1308, the
terminal maps the multiplexed information to the data
resource and then transmits the mapped information.
[0065] Meanwhile, when the determination in step

1302 concludes that no uplink data is to be transmitted,
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the terminal determines whether ACK/NACK exists to be

transmitted in step 1304. When ACK/NACK exists to be
transmitted, the terminal transmits the ACK/NACK by us-
ing a resource allocated for the ACK/NACK, that is, by

using the ACK/NACK resource in step 1309. In contrast,
when no ACK/NACK is to be transmitted, the process is
terminated.

[0066] Referring to the transmitter shown in FIG 14,

the uplink data 1401 is encoded by a channel encoder
1408 and is then input to a multiplexer (MUX) 1411. In
contrast, the ACK/NACK 1402 indicating success orfail-
ure in reception of downlink data is transferred through

a demultiplexer (DEMUX) 1415 to output path 1417 or
output path 1416 according to the control signal 1420
indicating existence or absence of the uplink data 1401.
When the uplink data 1401 is not transmitted, the ACK/

NACK 1402 transferred to output path 1416 is subjected
to encoding, such as repetition encoding by a channel
encoder 1406, and is then transmitted using an ACK/
NACK resource by an ACK/NACK resource mapper
1410.

[0067] When the uplink data 1401 is not transmitted,
the ACK/NACK 1402 transferred to output path 1417 is

input to the switch 1405. The switch 1405 selects be-
tween a predetennined NACK 1404 and the ACK/NACK
1402. Specifically, the switch 1405 selects the ACK/
NACK1402 when the ACK/NACK1402 exists in output

path 1417, and selects the NACK1404 when the ACK/
NACK 1402 does not exist in output path 1417.
[0068] The output of the switch 1405 is multiplexed
with control information 1403 by a MUX 1409, and the

multiplexed information is encoded by achannel encoder
1407 and is then input to the multiplexer (MUX) 1411.
The MUX 1411 multiplexes the data encoded by the
channel encoder 1408 and the control information en-

coded by the channel encoder 1 407, and the multiplexed
information is then transmitted using the data resource
by a data resource mapper 1412.

[0069] lnthetransmitter as described above, when up-
link data exists, the ACK/NACK is encoded and trans-

mitted together with control information. At this time, the
control information including the ACK/NACK uses a su-

perior decoding performancethan the control information
that does not include the ACK/NACK. This is because

an error requirement of the control information is usually
lowerthan an error requirement ofthe ACK/NACK. In the
structure shown in FIG 14, the control information and

the ACK/NACK are simultaneously encoded by one
channel encoder 1407, and the channel encoder 1407

operates in accordance with the lower error requirement
of the ACK/NACK.

[0070] When the channel encoding scheme ofthe con-
trol information including the ACK/NACK has a charac-

teristic of unequal error protection, information bits input
to the channel encoder 1407 have different error proba-
bilities according to their positions. Therefore, by locating
the ACK/NACK field at a position capable of minimizing

the error probability within the control information, it is
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possible to satisfy both the error requirement of the ACK/

NACK and the error requirement of the control informa-
tion. For example, section 4.7.1.2 of 3GPP TS 25.212
v6.6.0 describes a channel encoding scheme having an

unequal error protection property which can cause the
Most Significant Bit (MSB) to have the lowest error prob-
ability. Therefore, when the described channel encoding
scheme is used, it is possibleto lowerthe errorprobability

ofthe ACK/NACK and to properly maintain the error prob-
ability of the control information by setting the ACK/NACK
field as the MSB within the control information and by
using proper transmission power.

[0071] FIG 15 shows an operation of a receiver (base
station) according to the second embodiment of the
present invention, and FIG 16 shows the receiver (base
station). Referring to FIG 15, when the operation of the
base station has started, the base station determines
whether the base station will receive data from the ter-

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

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

station receives information through a resource allocated
for the data, that is, through the data resource in step
1503, decodes control information included in the data

resource in step 1504, and obtains the ACK/NACK by

reading the ACK/NACK field included in the control in-
formation in step 1505.
[0072] lncontrast, whenthe determination in step 1502
concludes that no data is to be received, the base station

determines in step 1506 whether ACK/NACK exists to
be received. When ACK/NACK exists to be received, the

base station receives information through the resource
(ACK/NACK resource) allocated for the ACK/NACK in

step 1507, and acquires ACK/NACK by decoding the re-
ceived information in step 1508. When the determination
in step 1506 concludes that no ACK/NACK is to be re-

ceived, the process is terminated.
[0073] Referring to FIG 16, the base station receives
a radio signal through a receiver block 1601. Then, a
demultiplexer (DEMUX) 1602 demultiplexes the radio

signal and then extracts a signal for a specific terminal.
Atthistime, the DEMUX1602 operates by using a control
signal of a base station scheduler 1603. That is, when a
data resource has been allocated to the terminal by the

scheduler 1603, the DEMUX1602 outputs only the data
resource information 1604 in the extracted signal. In con-
trast, when receiving the ACK/NACK without data, the
DEMUX1602 outputs only the ACK/NACK resource in-

formation 1605 in the extracted signal. Achannel decod-
er 1613 decodes the ACK/NACK resource information

1605 and outputs the decoded ACK/NACK 1614.

[0074] The data resource information 1604 is demul-
tiplexed into encoded data and encoded control informa-
tion by a demultiplexer 1606. A channel decoder 1607
obtains the uplink data 1609 by decoding the encoded
data. Further, a channel decoder 1608 decodes the en-
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coded control information, and a demultiplexer 1610 de-

multiplexes the decoded information and separately out-
puts pure control information 1611 and the ACK/NACK
1612.

Third Embodiment

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

NACK and the CQI, which are uplink signaling informa-
tion of uplink 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—frameaccordingtothethird
embodiment of the present invention in which the ACK/

NACK and the CQI are multiplexed at the same time.
One sub-frame 1708 includes five long blocks LB#1 ~
LB#5, four short locks SB#1, SB#2, SB#S, SB#4, and
CPs 511 and 512 located before the blocks one before

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

[0077] For example, SB#1 1700 carries ACK/NACK
and CQI, and SB#2 1702 carries a pilot used in orderto
demodulate the ACK/NACK and CQI. Further, the other

blocks 1706 carry uplink data, control information, and

other information. A pilot used for demodulation of the
uplink data can be transmitted through SB#S or SB#4.
[0078] FIG 18 shows an example of mapping of the
ACK/NACK and the CQI in the frequency domain, which

are carried by SB#1 1800 and SB#2 1802 in the sub-
frame shown in FIG 17. In FIG 18, the horizontal axis

indicates logical mapping of frequency resources 1808.
As shown, N number of ACK/NACK channels (ACKCHs)

1804 and K number of CQI channels (CQICHs) 1806 are
allocated to the frequency resources of SB#1 1800. Ac-
cording to the applied transmission scheme from among
the IFDMA scheme and the LFDMA scheme, the ACK

and CQI channels may use a sub-carrier set including
discontinuous sub—carriers as shown in (a) of FIG 4 or
continuous sub-carriers as shown in (b) of FIG 4 in the

physical frequency domain. In orderto transmitthe ACK/
NACK and/or the CQI, a corresponding terminal multi-
plexes the ACK/NACK and/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/NACK and the CQI, the CQI informa—

tion transmitted through the CQI channel may have a
structure as shown in FIG. 19, in orderto enablethe ACK/

NACK and the CQI to be transmitted by a single sub-
carrier.

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

Although the ACK/NACKfield is expressed to have a size
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of 1 bit in FIG. 19, the ACK/NACK field may have a size

of multiple bits according to a method of expressing the
ACK/NACK and the HARQ transmission scheme, etc.

[0081] FIG. 20 shows a process for transmitting ACK/

NACK and CQI by a transmitter (terminal) according to
the third embodiment of the present invention. Upon
starting to operate, the terminal determines whether it is
the time to transmit CQI (step 2002). The time to transmit

CQI is determined, for example, by a specific short block
allocated for a CQI channel within a periodically deter-
mined specific sub—frame. When it is the time to transmit
CQI, the terminal proceeds to step 2003 in which the
terminal determines whether ACK/NACK exists to be
transmitted.

[0082] 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/NACK in the ACK/NACK field within the CQI infor-

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

ACK/NACK field and performs single—carrier transmis—
sion through a frequency-time resource (hereinafter, re-

ferredto as "CQI resource") allocatedtothe CQI channel.
[0083] When the determination in step 2003 concludes
that no ACK/NACK is to be transmitted or it is not the

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

sets a CQI value in the CQI field in step 2012. Then, the
terminal proceeds to step 2014, in which the terminal
channel-encodes the CQI information including both the

CQI field and the ACK/NACK field and performs the sin-
gle-carrier transmission.
[0084] Meanwhile, when the determination in step
2002 concludes that it is not the time to transmit CQI, the
terminal determines whether ACK/NACK exists to be

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

information to be transmitted through the ACK/NACK
channel in step 2018. Then, in step 2020, the terminal
encodes the ACK/NACK information and then performs

single-carrier transmission through a frequency-time re-
source (hereinafter, referred to as "ACK/NACK re-
source") allocated to the ACK channel. When the deter—
mination in step 2004 concludes that no ACK/NACK is

to be transmitted, the process is terminated.
[0085] FIG. 21 shows an operation of a receiver (base
station) according to the third embodiment of the present
invention.

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

information is set as NACK. Therefore, the receiver(base
station) can improve the decoding performance of the
CQI decoding by setting the NACK value with a value
which the receiver has already known. This method can

be also applied when decoding the control information
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according to the second embodiment of the present in-
vention.

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

from the terminal in step 2102. When it is the time to
receive CQI information from the terminal, the base sta-

tion proceeds to step 2103 in which the base station re-
ceives the CQI information through a CQI resource.

Then, in step 2105, the base station determines whether
ACK/NACK exists to be received. Then, when ACK/
NACK exists to be received and it is the time to receive

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

ACK/NACK field included in the CQI information. Then,

in step 2109, the base station determinesthe ACK/NACK
and the CQI.

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

field within the CQI information in step 2112. Then, in

step 21 14, the base station decodes the CQI field includ-
ed in the CQI information, thereby determining the CQI.
In step 2112, the base station may forcibly set the field
value of NACK in the ACK/NACK field.

[0089] Meanwhile, when the determination in step
2102 concludes that it is not the time to receive the CQI

information, the base station determines whether ACK/

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

the ACK/NACK, the base station receives the ACK/

NACK information through a resource allocated for the

ACK/NACK channel, that is, through the ACK/NACK re-
source in step 2120. Then, in step 2122, the base station
decodes the received ACK/NACK, thereby acquiring the
ACK/NACK. When the determination in step 2104 con-

cludes that no ACK/NACK is to be received, the process
is terminated.

[0090] The present invention presents a scheme for

multiplexing and resource mapping of uplink data and
uplink signaling information, in order to satisfy the single
sub—carriercharacteristic in thetransmission ofthe uplink
data and uplink signaling information in an SC-FDMA

wireless communication system. The present invention
can eliminate factors disturbing the single carrier trans-
mission and prevent PAPR increase, which may occur
when uplink data occurring according to determination

of a scheduler, ACK/NACK occurring according to trans-
mission of downlink data, and uplink signaling informa-
tion such as CQI indicating the channel status are trans-
mitted without relation to each other.

[0091] While the invention has been shown and de-
scribed with reference to certain preferred embodiments
thereof, it will be understood by those skilled in the art

that various changes in form and details may be made
therein without departing from the spirit and scope ofthe
invention as defined by the appended claims.
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Claims

A method fortransmitting multiple types of uplink in-
formation in aSingle Carrier Frequency Division Mul-

tiple Access (SC-FDMA) wireless communication
system, the method comprising the steps of:

determining whether uplink signaling informa-

tion exists to be transmitted when uplink data
exists to be transmitted;

multiplexing the uplink data and control informa—
tion for the uplink data and transmitting multi-

plexed data through a first frequency resource
allocated forthe uplink data when no uplink sig-
naling 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-
linkdata is to betransmitted and uplinksignaling
information exists to be transmitted.

The method as claimed in claim 1 ,further comprising
transmitting a pilot having a predetermined first pilot
pattern, which indicates that no uplink signaling in—
formation is to be transmitted, through a predeter-

mined time resource of the first frequency resource.

The method as claimed in claim 2, furthercomprising
transmitting a pilot having a predetermined second

pilot pattern, which indicates that uplink signaling in-
formation exists to be transmitted, through a prede-
termined time resource of the first frequency re-
source.

The method as claimed in claim 1 ,wherein the uplink
signaling information is included in an uplink signal-

ing field within the control information.

The method as claimed in claim 4, wherein the uplink
signaling field within the control information is set to

have a predetermined value when no uplink signal-
ing information is to transmit.

The method as claimed in claim 1 , wherein the uplink

signaling information includes at least one of ACK/
NACK, which indicates success orfailure in recep—
tion of downlink data, and a Channel Quality Indica-

tor (CQI), which indicates a status of a channel.

The method as claimed in claim 6, wherein the ACK/

NACK and the CQI are transmitted using sub-carri-

ers allocatedforthe CQI within a predeterminedtime



Page 245 of 436

10.

11.

12.

13.

Page 245 of 436

21

resource when the uplink signaling information to be
transmitted includes both the ACK/NACK and the
CQI.

The method as claimed in claim 7, wherein one of

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

within the time resource when the uplink signaling
information to be transmitted includes one of the

ACK/NACK and the CQI.

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

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

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

clude sub-carriers having equal intervals or between

them or sub-carriers adjacent to each other.

An apparatus fortransmitting multiple types of uplink

information in a Single Carrier Frequency Division
Multiple Access (SC-FDMA) wireless communica-
tion system, the apparatus comprising:

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

multiplexing uplink data, control information for
the uplink data, and the uplink signaling infor-
mation when both the uplink data exists to be
transmitted and the uplink signaling information
exists to be transmitted;

a data resource mapper for transmitting infor-
mation multiplexed by the multiplexerthrough a

first frequency resource allocated forthe uplink
data; and

an uplink signaling resource mapper for trans-
mitting the uplink signaling information through

a second frequency resource allocated for the
uplink signaling information, when no uplink da-
ta is to be transmitted.

The apparatus as claimed in claim 11, wherein the
multiplexertransmits a pilot having a predetermined
first pilot pattern, which indicates that no uplink sig-
naling information isto be transmitted, through a pre-

determined time resource of the first frequency re-
source.

The apparatus as claimed in claim 12, wherein the
multiplexertransmits a pilot having a predetermined
second pilot pattern, which indicates that the uplink
signaling information is to be transmitted, through a

predetermined time resource of the first frequency
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15.

16.
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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
ACKnowIedgement/Negative ACKnowIedgement
(ACK/NACK), which indicates success or failure in
reception of downlink data, and a Channel Quality

Indicator (CQI), which indicates a status of a chan-
nel.

The apparatus as claimed in claim 16, wherein the

ACK/NACK and the CQI are transmitted using sub-
carriers allocated forthe CQI within a predetermined
time resource when the uplink signaling information
to be transmitted includes both the ACK/NACK and

the CQI.

The apparatus as claimed in claim 17, wherein one

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

NACK within the time resource, when the uplink sig-

naling information to be transmitted includes one of
the ACK/NACK and the CQI.

The apparatus as claimed in claim 18, wherein each
ofthefirstsub-carrier set andthe second sub-carrier

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

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

include sub-carriers having equal intervals or be-

tween them or sub-carriers adjacent to each other.

A method for receiving multiple types of uplink infor—
mation in a Single Carrier Frequency Division Multi-

ple Access (SC-FDMA) wireless communication
system, the method comprising the steps of:

(1) determining whether uplink data has been

received through a first frequency resource al-
located for the uplink data;
(2) determining whether information received

throughthefirstfrequencyresourceincludes up-
link signaling information, when the uplink data
has been received;

(3) demultiplexing the information received

through the firstfrequency resource into the up-
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link data and control information for the uplink

data, when the information received through the
first frequency resource does not include uplink
signaling information;

(4) demultiplexing the information received
through the first frequency resource into the up-
link data, control information for the uplink data,
and uplink signaling information, when the infor-

mation received through the first frequency re-
source includesthe uplink signaling information;
and

(5) receiving the uplink signaling information

through a second frequency resource allocated
forthe uplinksignalinginformation,whenthe up-
link data has not been received.

The method as claimed in claim 21, wherein deter-

mining in step (2) is based on a pilot pattern of a pilot
forthe uplink data, which is received through a pre-
determined time resource of the first frequency re-
source.

The method as claimed in claim 22, wherein the pilot

has one of a predetermined first pilot pattern, which
indicates that no uplink signaling information exists,
and a predetermined second pilot pattern, which in-
dicates that the uplink signaling information exists.

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

"he method as claimed in claim 24, wherein the up-
'nk signaling field within the control information is
set to have a predetermined value when no uplink

signaling information exists.

 
The method as claimed in claim 21 , wherein the up-

linksignaling information includes at least one of AC-
Knowledgement/Negative ACKnowledgement
(ACK/NACK), which indicates success or failure in
reception of downlink data, and a Channel Quality

Indicator (CQI), which indicates a status of a chan-
nel.

The method asclaimedin claim 26,whereintheACK/

NACK and the CQI are received using sub-carriers
allocated for the CQI within a predetermined time
resource when the uplink signaling information in-
cludes both the ACK/NACK and the CQI.

The method as claimed in claim 27, wherein one of

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

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

CQI.
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30.

31.

32.

33.

34.

35.
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The method as claimed in claim 28, wherein each of
the first sub-carrier set and the second sub-carrier

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

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

clude sub-carriers having equal intervals between

them or sub-carriers adjacent to each other.

An apparatus for receiving multiple types of uplink
information in a Single Carrier Frequency Division

Multiple Access (SC-FDMA) wireless communica-
tion system, the apparatus comprising:

a determination unit for determining whether in-

formation includes uplink signaling information,
whenthe information has been receivedthrough
a first frequency resource allocated for uplink
data;

a demultiplexer for demultiplexing the informa-
tion received through the first frequency re—
source into the uplink data and control informa-

tion forthe uplink data when the information re-
ceivedthrough the firstfrequency resource does
not include uplink signaling information, and de—
multiplexing the information received through

the first frequency resource into the uplink data,
control informationforthe uplink data, and uplink
signaling information, when the information re—
ceived through the first frequency resource in-

cludes the uplink signaling information; and
a receiver unit for receiving the uplink signaling
information through a second frequency re-
source allocated for the uplink signaling infor-

mation, when no information is receivedthrough
the first 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 predetermined first pilot pattern,

which indicates that no uplink signaling information
exists, and a predetermined second pilot pattern,
which indicates that the uplink signaling information
exists.

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

signaling field within the control information.

The apparatus as claimed in claim 34, wherein the
uplink signaling field within the control information is

set to have a predetermined value when there is no
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uplink signaling information.

The apparatus as claimed in claim 31, wherein the
uplink signaling information includes at least one of

ACKnowIedgement/Negative ACKnowIedgement
(ACK/NACK), which indicates success or failure in
reception of downlink data, and a Channel Quality
Indicator (CQI), which indicates a status of a chan-
nel.

The apparatus as claimed in claim 36, wherein the
ACK/NACK and the CQI are received using sub-car-

riers allocated for the CQI within a predetermined
time resource when the uplink signaling information
includes both the ACK/NACK and the CQI.

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

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

CQI.

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

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

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

include sub-carriers having equal intervals between
them or sub-carriers adjacent to each other.
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IN THE CLAIMS:

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

1-8. (Canceled)

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

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

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

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

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

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

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

plurality of symbols; and

mapping ACK/NACK control signals to subcarriers corresponding to symbols

near the symbol on which the reference signal is mapped.

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

least one of:

precoding matrix index (PMi) signals; or

channel quality indicator (CQl) signals.

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

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

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

signal is mapped.

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

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

2 Attorney Docket No: 2101-3573
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13. (New) The method of claim 9, wherein the ACKINACK control signals are

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

the reference signal is mapped.

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

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

symbols in a slot.

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

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

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

respectively performing for each of the plurality of symbols having mapped

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

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

time—frequency resource map;

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

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

time—frequency resource map;

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

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

and

transmitting each symbol having lFFT—transformed signals with an attached

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

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

mapped to 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 method for transmitting uplink signals comprising first control

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

system, the method comprising:

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

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

ACK/NACK controi signals and the data signals are Endependently channel coded from

each other;

serially muitiplexing the channel coded first control signats and the channel

coded data signals;

sequentially mapping the multiplexed signals to a timeefrequency resource map

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

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

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

plurality of symbols; and

mapping the channel coded ACK/NACK control signals to subcarriers

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

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

comprises:

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

for transmitting the data signals;

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

least one code block unit;

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

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

performing rate matching and code block concatenation one the channel coded

data.

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

at least one of:

preceding matrix index (PMI) signals; or

A, Attorney Docket No: 2101—3573
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channel quality indicator (CQl) signals.

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

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

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

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

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

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

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

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

the symbol on which the reference ségnal is mapped.

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

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

symbols in a slot,

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

respectively performing for each of the plurality of symbols having mapped

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

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

time—frequency resource map;

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

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

time—frequency resource map;

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

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

and

transmitting each symbol having lFFT—transformed signals with an attached

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

5 Attorney Docket No.: 2101-3573
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26. (New) The method of claim 18, further comprising transmitting the signals

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

(PUSCH)

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

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

comprising:

a processor serially multiplexing first control signals and data signals;

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

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

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

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

one of the plurality of symbols; and

the processor mapping ACK/NACK control signals to subcarriers corresponding

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

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

comprise at least one of:

precoding matrix index (PMl) signals; or

channel quality indicator (CQl) signals.

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

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

signals mapped to the subcarriers corresponding to symbois 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.: 210143573
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31. (New) The mobile station of claim 27, wherein the ACK/NACK control

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

symbol on which the reference signal is mapped.

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

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

out of seven symbols in a slot.

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

signals are channel coded independentiy 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/NACK control signals, a discrete Fourier

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

on the time-frequency resource map;

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

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

on the time-frequency resource map;

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

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

frequency resource map; and

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

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

symbol.

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

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

uplink shared channel (PUSCH).

7 Attorney Docket No: 2101—3573



Page 277 of 436Page 277 of 436

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

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

communication system, the mobile station comprising:

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

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

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

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

channel coded data signals;

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

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

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

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

one of the plurality of symbols; and

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

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

mapped.

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

codes the data signals by:

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

for transmitting the data signals;

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

least one code biock unit;

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

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

performing rate matching and code block concatenation one the channel coded

data.

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

comprise at least one of:

precoding matrix index (PM?) 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/NACK control signais are mapped to the subcarriers by overwriting the channel

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

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

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

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

symbols in a slot.

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

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

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

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

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

out of seven symbols in a slot.

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

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

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

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

on the time—frequency resource map;

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

the 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 lFFT~transf0rmed

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

frequency resource map; and

9 Attorney Docket No: 2101—3573
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the processor transmitting each symbol having lFFT-transformed signals with an

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

symbol.

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

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

uplink shared channel (PUSCH).

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 originaEly filed and that no new matter has been added.

Applicants respectfuin request prompt examination and allowance by the

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

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

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

referenced to Deposit Account No. 502290.

Respectfully submitted,

Lee, Hong, Degerman, Kang & Waimey

lbDate: November 25, 2009 By: Mary S. Lee/ \/
Harry S. Lee

Registration No. 56,814

Customer No. 035884

11 Attorney Docket No.: 2101-3573
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For: METHOD FOR TRANSMITTING UPLINK SIGNALS 

Mail Stop Amendment
Commissioner for Patents

PO. Box 1450

Alexandria, VA 223134450

Sir:

Transmitted herewith is a Preliminary Amendment in the above-identified application.

  

  
     
 

 

[:1 A petition for extension of time for _ month(s) is enclosed.
[:1 Terminal Disclaimer(s) is/are enclosed.

[:1 m sheet(s) of replacement drawing(s) is/are enclosed.
[:1 An information disclosure statement in accordance with 37 CFR 1.56 and 1.97 is enclosed.

[:1 No additional fee is required.

The fee has been calculated as shown below:

(Col. 1) (Col. 2) (cm. 3)
CLAIMS REMAINING HIGHEST NUMBER PRESENT LG/SM ADD'L
AFTER AMENDMENT PREVEOUSLY PAID FOR EXTRA* s ENTITY FEE FEE DUE1.
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m If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, write “3" in this space. The “Highest Number Previously Paid For" (Total or
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D A check in the amount of $ to cover the filing fee is enclosed.
[:1 A check in the amount of $ to cover the extension fee is enclosed.

1:] A check in the amount of $ to cover the information disclosure statement fee is enciosed.

E] A check in the amount of $ to cover the petition fee is enclosed.
E] The Commissioner is hereby authorized to charge payment of the fotlowing fees associated with this

communication or credit any overpayment to Deposit Account No. 502290.

K The amount of $ 1,052 for the fiiing fee.
[:l The amount of $ for the extension fee.

C] The amount of $ for the terminal disclaimer fee.

[:1 The amount of $ for the Appeal Brief fee.
El Any filing fees under 37 CFR 1.15 for the presentation of extra claims.
K4 Any patent application processing fees under 37 CFR 1.17.

Respectfully submitted,

Lee, Hong. Degerman, Kang & Waimey

Date: November 25, 2009 By: /Harry S. Lee/ \<\
Harry S. Lee

Customer #035884 Registration No. 56,814
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‘ Commissioner for Patents

P. O. Box 1450

‘ Alexandria, VA 22313-1450

Dear Sir:

Enclosed herewith is certified copy of Korean Patent Application No. 10-2008-0068634 filed on July 15,

2008, and from which priority is claimed under 35 U.S.C. Section 119 and Rule 55. I

Acknowledgment of the priority document(s) is respectfully requested to ensure that the subject

Information appears on the printed patent.

Respectfully submitted,

LEE, HONG, DEGERMAN, KANG & WAlMEY-

M
Harry S.. Lee

Customer No. 035884 Registration No. 56,814

Date: October 12, 2009 By:
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attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
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disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an application

which became abandoned or in which the proceedings were terminated and which application is referenced by either a

published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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NON-COHERENT MODULATION METHOD  

 

 (57) Abstract:  

 

PURPOSES 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 orthogonalimodulation ‘

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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