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Name Execution Date

KT CORPORATION 12/23/2022
RECEIVING PARTY DATA
Name: PEGASUS WIRELESS INNOVATION LLC
Street Address: 20319 KIAWAH ISLAND DR
City: ASHBURN
State/Country: VIRGINIA
Postal Code: 20147
PROPERTY NUMBERS Total: 92

Property Type Number
Patent Number: 9894644
Patent Number: 9998269
Patent Number: 10181931
Patent Number: 10306546
Patent Number: 10341806
Patent Number: 10728693
Patent Number: 10085249
Patent Number: 10568071
Patent Number: 11082957
Patent Number: 10432361
Patent Number: 10742364
Patent Number: 10644819
Patent Number: 10412731
Patent Number: 10616889
Patent Number: 10581560
Patent Number: 11197309
Patent Number: 10892867
Patent Number: 11431460
Patent Number: 11431461
Patent Number: 11115976
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Property Type Number

Patent Number: 10849111
Patent Number: 11330573
Patent Number: 10237084
Patent Number: 10735967
Patent Number: 10708893
Patent Number: 9713094

Patent Number: 10178626
Patent Number: 10091736
Patent Number: 9461771

Patent Number: 9629010

Patent Number: 10009161
Patent Number: 11258532
Patent Number: 10791530
Patent Number: 11569958
Patent Number: 11363548
Patent Number: 11115157
Patent Number: 10925079
Patent Number: 10506630
Patent Number: 11405942
Patent Number: 11044743
Patent Number: 11765735
Patent Number: 10856307
Patent Number: 10869303
Patent Number: 10897720
Patent Number: 10609699
Patent Number: 11240785
Patent Number: 11160051
Patent Number: 10715290
Patent Number: 10966253
Patent Number: 10594460
Patent Number: 10638463
Patent Number: 11219000
Patent Number: 10715283
Patent Number: 10616916
Patent Number: 10764099
Patent Number: 10868702
Patent Number: 10952206
Patent Number: 11540272
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Property Type Number

Patent Number: 10979190
Patent Number: 11671218
Patent Number: 10284404
Patent Number: 10616024
Patent Number: 10721765
Patent Number: 10721031
Patent Number: 10958380
Patent Number: 10805050
Patent Number: 10616834
Patent Number: 9497666

Patent Number: 9832806

Patent Number: 10334657
Patent Number: 10420067
Patent Number: 10159025
Patent Number: 10667322
Patent Number: 10986530
Patent Number: 10511994
Patent Number: 10448386
Patent Number: 10721118
Patent Number: 10880222
Patent Number: 11044777
Patent Number: 11627631
Patent Number: 11012911
Patent Number: 10869236
Patent Number: 10708968
Patent Number: 10616932
Patent Number: 10660004
Patent Number: 10869243
Patent Number: 10470159
Patent Number: 10499376
Patent Number: 10812230
Patent Number: 10873671
Patent Number: 11178573
Patent Number: 10772148

CORRESPONDENCE DATA

Fax Number:

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail.
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Phone:

Email:
Correspondent Name:
Address Line 1:
Address Line 4:

4349062975
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YEASUN YOON
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PATENT RIGHTS ASSIGNMENT

WHEREAS, KT Corporation, having a place of business at KT Kwanghwamun Bldg, East 33, Jong-
ro 3-gil, Seoul, Korea 03155 (hereinafter “Assignor”) is the sole owner of any and all patents and/or
patent applications in the Patent Families listed in Schedule 1 annexed hereto (collectively referred to as
the “Patents”). Herein, the term “Patent Families” means a collection of (i) a patent or a patent
application; (ii) any and all foreign counterparts of the patent or the patent application described in (i);
(iii}) any divisionals, continuations, continuations-in-part, reissues, reexaminations, utility models,
parents, or extensions, relating to any of the patents and patent applications described in (i) and (ii);,
and (iv) any patent or patent application whose priority is based upon or in common with any patents
and patent applications described in (i}, (ii) and (ii).

WHEREAS, Pegasus Wireless Innovation LLC, having a place of business at 20319 Kiawah island
Drive Ashburn VA 20147 USA (hereinafter “Purchaser”) is desirous of acquiring all substantial rights in

and to the Patents; and

Now, Therefore,

For good and valuable consideration, the receipt of which is hereby acknowledged, Assignor
does hereby sell, assign, transfer and set over to Assignee, subject to existing encumbrances, (a) an
exclusive, worldwide license to import, manufacture, have manufactured, use, lease, sell, offer to sell, or
otherwise dispose of products encompassed by one or more claims of the Patents; (b) the exclusive right
to: (i) enforce the Patents; (ii) sublicense or otherwise grant rights under the Patents; (iii) collect and
receive damages, royalties, injunctive relief, and/or settlements for past, current, and future

infringements of and to the Patents; (iv) sue or otherwise assert causes of action for the past, current,

-
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and future infringements of and to the Patents; (v) control the prosecution of the Patents before any
patent office in the world; (vi) indulge infringement of the Patents; and (c) any and all other substantial
rights to and in the Patents necessary and sufficient under any applicable law or precedent to confer

standing to Assignee and permit Assignee to initiate any actions on its own.

Assignor has executed this Assignment by its duly authorized representative.

KT Corporation

. PR

wome. (Hanho Min

Title: /FZ&W MO‘\M@%Q r

Date: 12/23/2022
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SCHEDULE 1
No. REF-NO Country Application/Issue Application/issue
No. date
P20130686 Provisional 10-2013-0114759 2013.09.26
Application
KR Application 10-2014-0007262 2014.01.21
P20140028
KR Issue 10-1940344 2019.01.14
P20130686PC PCT PCT/KR2014/008216 2014.09.02
1
US Application 15/024,862 2016.03.25
P20130686US
US Issue 9,894,644 2018.02.13
CN Application 2014800533235 2016.03.25
P20130686CN
CN Issue CN105659511B 2019.02.12
P20130687 Provisional 10-2013-0114763 2013.09.26
Application
P20130953 Provisional 10-2013-0138703 2013.11.15
Application
KR Application 10-2014-0027531 2014.03.10
P20140134
KR Issue 10-1561838 2015.10.14
KR Application(DA) | 10-2015-0139479 2015.10.05
P20140134P1
KR Issue(DA) 10-1645898 2016.07.28
) :
P20130687PC PCT PCT/KR2014/008708 2014.09.18
Us Application 15/024,873 2016.03.25
P20130687US
US Issue 10,432,361 2019.10.01
US Application{CA) 16/542,513 2019.08.16
P20130687USC1
US Issue(CA) 10,742,364 2020.08.11
P20130687CN CN Application 201480053584.7 2016.03.28
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P20130698 Provisional 10-2013-0115367 2013.09.27
Application
KR Application 10-2014-0057933 2014.05.14
P20140216
KR Issue 10-1904572 2018.09.27
P20130698PC PCT PCT/KR2014/008765 2014.09.22
US Application 15/025,262 2016.03.25
P20130698US
US Issue 10,181,931 2018.01.15
CN Application 2014800533216 2016.03.25
P20130698CN
CN Issue CN1055941398 2019.10.25
P20130737 Provisional 10-2013-0118593 2013.10.04
Application
P20131006 Provisional 10-2013-0142479 2013.11.21
Application
KR Application 10-2014-0067128 2014.06.02
P20140221
KR Issue 10-1919636 2018.11.12
P20140221PC PCT PCT/KR2014/008995 2014.09.26
US Application 15/026,260 2016.03.31
P20140221US
US Issue 9,998,269 2018.06.12
CN Application 201480054504.X 2016.04.01
P20140221CN
CN Issue CN105659514B 2018.06.01
P20140587 Provisional 10-2014-0101467 2014.08.07
Application
KR Application 10-2015-0094846 2015.07.02
P20150161
KR Issue 10-1875255 2018.06.29
P20140587PC PCT PCT/KR2015/008037 2015.07.31
US Application 15/501,263 2017.02.02
P20140587US
US Issue 10,644,819 2020.05.05
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P20140587USD1 US Application(DA) 16/832,151 2020.03.27
CN Application 201580042296.6 2017.02.06
P20140587CN
CN Issue CN106664697B 2020.06.16
P20150017 Provisional 10-2015-0008486 2015.01.19
Application
P20150734 Provisional 10-2015-0135899 2015.09.24
Application
KR Application 10-2016-0005012 2016.01.15
P20150844
KR Issue 10-1856304 2018.05.02
P20150017PC PCT PCT/KR2016/000494 2016.01.18
US Application 15/544,363 2017.07.18
P20150017US
US Issue 10,306,546 2019.05.28
CN Application 201680004482.5 2017.06.23
P20150017CN
CN Issue CN1071131498 2020.12.08
P20150278 Provisional 10-2015-0068715 2015.05.18
Application
P20150609 Provisional 10-2015-0114876 2015.08.13
Application
KR Application 10-2016-0027594 2016.03.08
P20160030
KR Issue 10-1956978 2019.03.05
P20150278PC PCT PCT/KR2016/005215 2016.05.17
US Application 15/569,133 2017.10.25
P20150278US
US Issue 10,341,806 2019.07.02
US Application(CA) 16/412,376 2019.05.14
P20150278USC1
US Issue(CA) 10,728,693 2020.07.28
P20150278CN CN Application 201680006425.0 2017.07.19
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CN Issue CN1072112388B 2020.11.06
P20150724 Provisional 10-2015-0135756 2015.09.24
Application
Provisional
P20150865 rovisiona 10-2015-0162286 2015.11.19
Application
KR Application 10-2016-0098858 2016.08.03
P20160287
8 KR Issue 10-1896766 2018.09.03
US Application 15/260,373 2016.09.09
P20150724US
US Issue 10,085,249 2018.09.25
CN Application 201610806693.2 2016.09.06
P20150724CN
CN Issue CN106559161B 2019.01.04
P20160067 Provisional 10-2016-0014509 2016.02.04
Application
P20160076 Provisional 10-2016-0015050 2016.02.05
Application
. . ,
P20160169 Provisional 10-2016-0039529 2016.03.31
Application '
9 KR Application 10-2016-0117138 2016.09.12
P20160548
KR Issue 10-1910245 2018.10.15
US Application 15/415,781 2017.01.25
P20160067US
US Issue 10,568,071 2020.02.18
P20160067CN CN Application 201710021966.9 2017.01.12
P20160126 Provisional 10-2016-0030172 2016.03.14
Application
KR Application 10-2017-0022956 2017.02.21
0 P20160855
KR Issue 102237525 2021.04.01
P20160126PC PCT PCT/KR2017/002535 2017.03.08
P20160126US US Application 16/084,594 2018.09.13
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US Issue 11,197,309 2021.12.07
CN Application 201780017398.1 2018.09.14
P20160126CN
CN Issue CN 1087811548 2021.12.14
P20160143 Provisional 10-2016-0037224 2016.03.28
Application
KR Application 10-2017-0022964 2017.02.21
P20160856
KR Issue 10-2065432 2020.01.07
" P20160143PC PCT PCT/KR2017/002536 2017.03.08
US Application 16/088,914 2018.09.27
P20160143US
US Issue 10,892,867 2021.01.12
CN Application 201780013601.8 2018.08.27
P20160143CN
CN Issue CN 108702280 B
P20160240 Provisional 10-2016-0051737 2016.04.27
Application
KR Application 10-2016-0171232 2016.12.15
P20160818
KR Issue 10-1963483 2019.03.22
US Application 15/497,362 2017.04.26
P20160240US
12 US Issue 10,412,731 2019.09.10
US Application(CA) 16/529,789 2019.08.02
P20160240USC1
US Issue(CA) 10,616,889 2020.04.07
CN Application 201710280467.X 2017.04.26
P20160240CN
CN Issue CN 107317662 B 2020.12.08
P20160257 Provisional 10-2016-0055676 2016.05.04
Application
13
P20160265 Provisional 10-2016-0058317 2016.05.12
Application
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KR Application 10-2017-0056206 2017.05.02
P20170206
KR Issue 10-2120976 2020.06.03
KR Application 10-2017-0056011 2017.05.02
P20170207 X
KR Issue 10-2093906 2020.03.20
P20160257PC PCT PCT/KR2017/004702 2017.05.02
US Application 16/098,812 2018.11.02
P20160257US
US Issue 11,431,460 2022.08.30
CN Application 2017800271594 2018.11.01
P20160257CN
CN Issue CN 109075949 B 2021.12.14
KR Application{DA) 10-2020-0031570 2020.03.13
P20170207P1
KR Issue(DA) 10-2121009 2020.06.03
US Application{DA) 16/179,863 2018.11.02
P20160257USD1
US Issue(DA) 11,431,460 2022.08.30
CN Application{DA) 201811307533.9 2018.11.05
P20160257CND1
CN Issue(DA) CN 109547182 B 2021.07.23
P20160645 Provisional 10-2016-0116784 2016.09.09
Application
KR Application 10-2017-0098820 2017.08.04
P20170334
KR Issue 10-2120856 2020.06.03
P20160645PC PCT PCT/KR2017/008734 2017.08.11
14
US Application 16/331,969 2019.03.09
P20160645US
US Issue 11,115,976 2021.09.07
CN Application 201780055337.4 2019.03.08
P20160645CN
CN Issue CN 109691000 B 2021.11.05
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P20160670 Provisional 10-2016-0122509 2016.09.23
Application
KR Application 10-2017-0118923 2017.09.15
P20170648 ‘
KR Issue 10-2186397 2020.11.27
P20160670PC PCT PCT/KR2017/010496 2017.09.22
15
US Application 16/335,717 2019.03.22
P20160670US
US Issue 10,849,111 2020.11.24
CN Application 201780058930.4 2019.03.25
P20160670CN
CN Issue CN 109792315 B 2021.10.26
P20160683 Provisional 10-2016-0127089 2016.09.30
Application
KR Application 10-2017-0080594 2017.06.26
P20170199
KR Issue 10-2085195 2020.02.28
16 US Application 15/716,568 2017.09.27
P20160683US
US Issue 10,581,560 2020.03.03
CN Application 2017107953435 2017.09.06
P20160683CN
CN Issue CN 107888333 B 2020.12.08
P20140174 Provisional 10-2014-0033579 2014.03.21
Application
P20140196 Provisional 10-2014-0034955 2014.03.25
Application
Provisional
P20140207 rovisiona 10-2014-0037394 2014.03.31
Application
17 KR Application 10-2014-0175190 2014.12.08
P20140784
KR Issue 10-1722300 2017.03.27
P20140174PC PCT PCT/KR2015/002021 2015.03.03
US Application 14/664,853 2015.03.21
P20140174US
US Issue 9,629,010 2017.04.18
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US Application(CA) 15/454,020 2017.03.09
P20140174USC1

US Issue(CA) 10,009,161 2018.06.26
CN Application 201580006948.0 2016.08.02

P20140174CN
CN Issue CN 106063214 B 2019.07.02
CN Application(DA) |  201910480118.1 2019.06.04

P20140174CND1
CN Issue(DA) CN 110149169 B 2021.12.14
P20140253 Provisional 10-2014-0046986 2014.04.18
Application
KR Application 10-2015-0021154 2015.02.11
P20141039

KR Issue 10-1674791 2016.11.03
18 US Application 14/687,865 2015.04.15

P20140253US
US Issue 10091736 2018.10.02
CN Application 201510188805.8 2015.04.20

P20140253CN
CN Issue CN 105007616 B 2019.09.24

I
P20160508 Provisional 10-2016-0089972 2016.07.15
Application
KR Application 10-2017-0087597 2017.07.11
P20170351

KR Issue 102178412 2020.11.09
P20160508PC PCT PCT/KR2017/007466 2017.07.12
19 Us Application 16/316,774 2019.01.10

P20160508US
US Issue 10,791,530 2020.09.29
P20160508EP EP Application 17827948.5 2018.12.28
CN Application 201780041919.7 2019.01.04

P20160508CN

CN Issue

CN 109417422 B
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P20160627 Provisional 10-2016-0112748 2016.09.01
Application
KR Application 10-2017-0059543 2017.05.12
P20170169
KR Issue 10-2123233 2020.06.10
P20160627PC PCT PCT/KR2017/008944 2017.08.17
US Application 16/318,466 2019.01.17
20 P20160627US
US Issue 11,044,743 2021.06.22
P20160627USC1 US Application(CA) 17/307,945 2021.05.04
P20160627EP EP Application 17846885.6 2018.12.28
CN Application 201780039745.0 2018.12.26
P20160627CN
CN Issue CN 109328481 8
Provisional
P20160720 rovisiona 10-2016-0130101 2016.10.07
Application
KR Application 10-2017-0124261 2017.09.26
P20170649
KR Issue 102156672 2020.09.10
P20160720PC PCT PCT/KR2017/010863 2017.09.28
US Application 16/340,096 2019.04.05
P20160720US
US Issue 11,038,735 2021.06.15
21 US Application(CA) 17/314,034 2021.05.06
P20160720USC1
US Issue(CA)
US Application(CA) 18/078,965 2022.12.11
P20160720USC1C1
US Issue(CA)
P20160720EP EP Application 17858693.9 2019.04.16
CN Application 201780061902.8 2019.04.04
P20160720CN
CN Issue CN 109792429 B 2021.12.14
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P20160768 Provisional 10-2016-0141451 2016.10.27
Application
P20170778 Provisional 10-2017-0130023 2017.10.11
Application
KR Application 10-2017-0139598 2017.10.25
P20170798
KR Issue 10-2057127 2019.12.12
P20160768PC PCT PCT/KR2017/011958 2017.10.27
2
US Application 16/344,947 2019.04.25
P20160768US
US Issue 11,115,157 2021.09.07
P20160768USC1 US Application(CA) 17/379,977 2021.07.19
P20160768EP EP Application 17865477.8 2019.04.26
CN Application 201780062118.9 2019.04.08
P20160768CN
CN Issue CN 109804692 B 2022.07.15
P20160836 Provisional 10-2016-0152659 2016.11.16
Application
KR Application 10-2017-0151983 2017.11.15
P20170803
KR Issue 10-2156668 2020.09.10
23 P20160836PC PCT PCT/KR2017/012992 2017.11.16
US Application 16/349,874 2019.05.14
P20160836US
US Issue 11,405,942 2022.08.02
P20160836CN CN Application 201780069729.6 2019.05.10
P20160837 Provisional 10-2016-0152587 2016.11.16
Application
KR Application 10-2017-0153125 2017.11.16
o P20170804
KR Issue 10-2195869 2020.12.21
P20160837PC PCT PCT/KR2017/013045 2017.11.16
P20160837US US Application 16/461,640 2019.05.16
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US Issue 11,240,785 2022.02.01
P20160837USCL US Application(CA) 17/543,675 2021.12.06
P20160837EP EP Application 178712493 2019.05.27
P20160837CN CN Application 201780070560.6 2019.05.15
P20160768 Provisional 10-2016-0141451 2016.10.27
Application
—
P20170778 rovisional 10-2017-0130023 2017.10.11
Application
P20170142 Provisional 10-2017-0037553 2017.03.24
Application
P20170428 Provisional 10-2017-0079911 2017.06.23
Application
KR Application(§%) | 10-2017-0139885 2017.10.26
25 P20170808
KR Issue(& ) 10-2162591 2020.09.28
P20170142PC PCT PCT/KR2017/011968 2017.10.27
US Application 16/340,460 2019.04.09
P20170142US
US Issue 10,925,079 2021.02.16
P20170142EP EP Application 17865212.9 2019.04.26
CN Application 201780066539.9 2019.04.26
P20170142CN
CN Issue CN 109891983 B 2022.08.09
——
P20170011 rovisional 10-2017-0002589 2017.01.06
Application
o—
P20170296 Provisiona 10-2017-0066632 2017.05.30
Application
26
KR Application 10-2018-0001157 2018.01.04
P20170933
KR Issue 10-2114096 2020.05.18
P20170011PC PCT PCT/KR2018/000221 2018.01.05
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US Application 16/464,135 2019.05.24
P20170011US
US Issue 11,160,051 2021.10.26
P20170011EP EP Application 18736364.3 2019.05.31
CN Application 201880004512.1 2019.05.22
P20170011CN
CN Issue CN 110024323 B
Provisional
P20170132 rovisiona 10-2017-0035615 2017.03.21
Application
P20170866 Provisional 10-2017-0101169 2017.08.09
Application
KR Application 10-2018-0014576 2018.02.06
P20170935
KR Issue 10-2043996 2019.11.06
27
KR Application(DA) | 10-2019-0135870 2019.10.29
P20170935P1
KR Issue(DA) 102206761 2021.01.19
US Application 15/924,553 2018.03.19
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e, UNITED STATES PATENT AND TRADEMARK OFFICE
e

3

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

P.O0.Box 1450

Alexandria, Virginia 22313-1450

WWW.“Sp[O,gOV

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/147,530 04/28/2020 10638463 811.0143 3695
76277 7590 04/08/2020

IP LEGAL SERVICES, LLC
P.O. Box 651325
Sterling, VA 20165

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 0 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):

KT CORPORATION, Gyeonggi-do, KOREA, REPUBLIC OF;
Kyujin PARK, Seoul, KOREA, REPUBLIC OF;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)

Petitioners' Exhibit 1004

Ericsson Inc., et al. v. KT Corporation, et al.

Case No. IPR2025-00083; U.S. Patent No. 10,638,463
Page 38 of 319



PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

76277 7590 01/23/2020 Certificate of Mailing or Transmission
IP LEGAL SERVICES. LLC I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ States Postal Service with sufficient postage for first class mail in an envelope
P.O. Box 651325 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Sterling VA 20165 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
(Typed or printed name)
(Signature)
(Date)
[ areuicationno. | FILING DATE | FIRST NAMED INVENTOR | arrorneY DocKET NO. | conFiRMATIONNO. |
16/147,530 09/28/2018 Kyujin PARK 811.0143 3695
TITLE OF INVENTION: APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE ALLOCATION FOR NEW RADIO
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE I TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 04/23/2020
| EXAMINER | ART UNIT | casssuscLass |
HO, CHUONG T 2412 370-329000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys .
or agents OR, alternatively, 1 IP Legal Servi Ces, LLC

| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of upto 2

T L 2 registered patent attorneys or agents. If no name is
(] "Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

(o8]

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
KT CORPORATION Gyeonggi-do, Republic of Korea

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Xl Corporation or other private group entity [ Government

4a. Fees submitted: Kl1ssue Fee [Ipublication Fee (if required) [MAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

K] Electronic Payment via EFS-Web (X Enclosed check (X Non-electronic payment by credit card (Attach form PTO-2038)
X The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 602802

5. Change in Entity Status (from status indicated above)
. e . . NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
. Applicant certifying micro entity status. See 37 CFR 1.29 fee payment in the micro entity amount will not bey accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature [Tan M Hughes/ Date 03/23/2020
Typed or printed name Tan M. HUgheS Registration No. 41 7083
Page 2 of 3
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Electronic Patent Application Fee Transmittal

Application Number: 16147530

Filing Date: 28-Sep-2018

. . APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE
Title of Invention:

ALLOCATION FOR NEW RADIO
First Named Inventor/Applicant Name: Kyujin PARK
Filer: Kyung Hee Kim/yujin Chun
Attorney Docket Number: 811.0143
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Suz-s'l'g(t;)l in
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Suz:;:;; in
PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0
UTILITY APPL ISSUE FEE 1501 1 1000 1000
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000

Petitioners' Exhibit 1004
Ericsson Inc., et al. v. KT Corporation, et al.
Case No. IPR2025-00083; U.S. Patent No. 10,638,463
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Electronic Acknowledgement Receipt

EFS ID: 38937238
Application Number: 16147530
International Application Number:
Confirmation Number: 3695

Title of Invention:

APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE

ALLOCATION FOR NEW RADIO
First Named Inventor/Applicant Name: Kyujin PARK
Customer Number: 76277

Filer:

Kyung Hee Kim/yujin Chun

Filer Authorized By:

Kyung Hee Kim

Attorney Docket Number: 811.0143
Receipt Date: 23-MAR-2020
Filing Date: 28-SEP-2018
Time Stamp: 12:32:13

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1000

RAM confirmation Number E20203MC32378971
Deposit Account 602802
Authorized User yujin Chun

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

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:
Document s . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (if appl.)
1482724
1 Issue Fee Payment (PTO-85B) 81 10143IssueFdefeTransm|ttaI. no 1
p alea92dbb613424274ef7b26636e5d%ae74|
Warnings:
Information:
32026
2 Fee Worksheet (SB06) fee-info.pdf no 2
5277e68c3a280fac7377c1a849dd74e025f4}
995
Warnings:
Information:
Total Files Size (in bytes){ 1514750

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

Wwww.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
76277 7590 01/23/2020
IP LEGAL SERVICES, LLC HO, CHUONG T
P.O. Box 651325
Sterling, VA 20165 | ARTUNIT parER NUMBER |
2412
DATE MAILED: 01/23/2020
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/147,530 09/28/2018 Kyujin PARK 811.0143 3695

TITLE OF INVENTION: APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE ALLOCATION FOR NEW RADIO

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 04/23/2020

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:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

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

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

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

76277 7590 01/23/2020 Certificate of Mailing or Transmission
IP LEGAL SERVICES’ LLC I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
P.O. Box 651325 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Sterling, VA 20165 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/147,530 09/28/2018 Kyujin PARK 811.0143 3695
TITLE OF INVENTION: APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE ALLOCATION FOR NEW RADIO
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE I TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 04/23/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
HO, CHUONG T 2412 370-329000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of upto 2

T L 2 registered patent attorneys or agents. If no name is
(] "Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

| Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

(o8]

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. Fees submitted: (Jissue Fee [Ipublication Fee (if required) [MAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

() Electronic Payment via EFS-Web (X Enclosed check (X Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)
. e . . NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
. Applicant certifying micro entity status. See 37 CFR 1.29 fee payment in the micro entity amount will not bey accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

Wwww.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/147,530 09/28/2018 Kyujin PARK 811.0143 3695
| EXAMINER |
76277 7590 01/23/2020
IP LEGAL SERVICES, LLC HO, CHUONG T
P.O. Box 651325
Sterling, VA 20165 | ART UNIT PAPERNUMBER |
2412

DATE MAILED: 01/23/2020

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the ATA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

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

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

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

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
] . 16/147,530 PARK, Kyujin
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
CHUONG T HO 2412 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4} This communication is responsive to 12/02/2019.

(O A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1,4-6,9-11 and 14-15 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

47 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a) MAIl b) (JSome  *c) [J None of the:

1. Certified copies of the priority documents have been received.
2. ] Certified copies of the priority documents have been received in Application No. 1020170128 .

3. [0 Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

53 CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(3 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.L] 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. Notice of References Cited (PTO-892)

2.} Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date .

3.0J Examiner's Comment Regarding Requirement for Deposit 7. 0 Other .
of Biological Material

4. Interview Summary (PTO-413),

Paper No./Mail Date. 01/06/20.

/CHUONG T HO/

Primary Examiner, Art Unit 2412

5. [V} Examiner's Amendment/Comment
6. Examiner's Statement of Reasons for Allowance

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13)

Notice of Allowability Part of Paper No./Mail Date 20200101
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Application/Control Number: 16/147,530 Page 2
Art Unit: 2412

Notice of Pre-AIA or AlA Status
The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.

This office action is in response to the amendment filed 12/02/2019.

Priority

Acknowledgment is made of applicant’s claim for foreign priority under 35 U.S.C.
119 (a)-(d). The certified copy has been filed in parent Application No. REPUBLIC OF
KOREA 10-2017-0128188, filed on 09/29/2017.

Acknowledgment is made of applicant’s claim for foreign priority under 35 U.S.C.
119 (a)-(d). The certified copy has been filed in parent Application No. REPUBLIC OF
KOREA 10-2017-0162728, filed on 11/30/2017.

Acknowledgment is made of applicant’s claim for foreign priority under 35 U.S.C.
119 (a)-(d). The certified copy has been filed in parent Application No. REPUBLIC OF

KOREA 10-2017-0077270, filed on 07/03/2018.

Information Disclosure Statement
The information disclosure statement (IDS) submitted on 11/21/2019 was filed
after the mailing date of the Non-Final Rejection on 09/06/2019. The submission is in
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

statement is being considered by the examiner.
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Application/Control Number: 16/147,530 Page 3
Art Unit: 2412

EXAMINER’S AMENDMENT

1. An examiner's amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.

Authorization for this examiner's amendment was given in a telephone interview
with Mr. Joung Kook Park, Reg. No. 69,192, on January 6, 2020.
2. The application has been amended as follows:
IN THE CLAIMS
Claim 1, Line 12, “wherein the each UL BWP is activated through DL control
information” should be replaced by --- wherein the each UL BWP is activated through

downlink (DL) control information----;

Allowable Subject Matter
1. Claims 1,4,5,6,9,10,11, 14,15 are allowed.
2. The following is a statement of reasons for the indication of allowable subject
matter:
Claim 1 is allowed over the prior art or record since the cited reference taken
individually or in combination fails to particular disclose the following limitations: *©
wherein the UL control channel resource sets are configured for each UL bandwidth
part (BWP) configured for the user equipment, and wherein the each UL BWP is

activated through DL control information ” and in combination with other limitations

recited as specified in claim 1.
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Application/Control Number: 16/147,530 Page 4
Art Unit: 2412

Claim 6 is allowed over the prior art or record since the cited reference taken
individually or in combination fails to particular disclose the following limitations: *
wherein the UL control channel resource sets are configured for each UL bandwidth
part (BWP) configured for the user equipment, and wherein the each UL BWP is
activated through downlink (DL) control information ” and in combination with other

limitations recited as specified in claim 6.

Claim 11 is allowed over the prior art or record since the cited reference taken
individually or in combination fails to particular disclose the following limitations: *
wherein the UL control channel resource sets are configured for each UL bandwidth
part (BWP) configured for the user equipment, and wherein the each UL BWP is

activated through downlink (DL) control information ” and in combination with other

limitations recited as specified in claim 11.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CHUONG T HO whose telephone number is (571)272-
3133. The examiner can normally be reached on 7:30-4:00.
Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http://www.uspto.gov/interviewpractice.
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Application/Control Number: 16/147,530 Page 5
Art Unit: 2412

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Charles C Jiang can be reached on 571-270-7191. 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.

/CHUONG T HO/
Primary Examiner, Art Unit 2412
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Application No. Applicant(s)

, L. ., 16/147,530 PARK, Kyujin
Examiner-Initiated Inferview Summary ' S
Examiner Art Unit AlA (FITF) Status
CHUONG T HO 2412 Yes

All participants (applicant, applicant’s representative, PTO personnel):

(1) CHUONGT. HO. () B—

(2) Mr. Joung Kook Park, Reg. No. 69,192. (4) .

Date of Interview: 06 January 2020.

Type: Telephonic  [J Video Conference
O Personal [copy given to: (J applicant & applicant's representative]

Exhibit shown or demonstration conducted: O Yes O No.
If Yes, brief description:

Issues Discussed (3101 O112 G102 [O103 Others

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 1.
Identification of prior art discussed:

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a reference
or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

See Examiner's amendment.

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the general
thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the general results or
outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

O Attachment

/CHUONG T HO/
Primary Examiner, Art Unit 2412

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20200101
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MNotice of References Cited

Application/Control No. Applicant(s)/Patent Under
16/147,530 Reexamination
PARK, Kyujin
Examiner Art Unit
CHUONG T HO 2412 Page 1 of 1

U.S. PATENT DOCUMENTS

* Coumzogzggimn’:lbfrr_]siig Code MMD- E\l;\e(YY Name CPC Classification US Classification
* [ A | US-20190230685-A1 07-2019 PARK; Hanjun HO04L5/00 171
*| B |US-20190059112-A1 02-2019 Ou; Meng-Hui HO04W74/008 171
* [ ¢ [US-20180270698-A1 09-2018 Babaei; Alireza HO04W72/042 171
* [ D [US-20180270699-A1 09-2018 Babaei; Alireza H04W28/0278 171
* [ E [ US-20190044689-A1 02-2019 Yiu; Candy HO04W72/042 171

F
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J
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L

M

FOREIGN PATENT DOCUMENTS

* COUmBOSEJZiT:rEbL;TEi% Code MI\/[I)- ?}\e(YY Country Name CPC Classification

N

(6]

P

Q

R

S

T

NON-PATENT DOCUMENTS

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

u

\

W

X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

Part of Paper No. 20200101
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Noles 16/147 530 PARK, Kyujin
T
CHUONG T HO 2412
CPC - Searched*
Symbol Date Examiner
gl;((;)4W72/0413 or HO4W72/042 or HO4W72/0453 or H04L5/0053). 01/01/2020 CH
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
370 329,330 01/01/2020 CH

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

U.S. Patent and Trademark Office

Page 1 of 2

Part of Paper No.: 20200101
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Noles 16/147 530 PARK, Kyujin
L
CHUONG T HO 2412

Search Notes
Search Notes Date Examiner
(HO4W72/0413 or HO4W72/042 or HO4W72/0453 or H04L5/0053) ( 01/01/2020 CH
Text search only - see search history printout)
370/329, 330 (Text search only - see search history printout) 01/01/2020 CH
Claims search - see search history printout. 01/01/2020 CH
Interference search - see search history printout. 01/01/2020 CH
IEEE search - see search history printout. 01/01/2020 CH
Interference search - see search history printout. 01/01/2020 CH
Inventor and Assignee search in WEST and PALM - see search CH
history printout. 01/01/2020
EAST search (USPAT, USPGPUB, EPO, USOCR, FERS, JPO, 01/01/2020 CH
DERWENT, IBM_TDB) see search history printout.
Interference Search
US Class/CPC .
Symbol US Subclass/CPC Group Date Examiner

Interference search - see search history printout 01/01/2020 CH
370 329,330 01/01/2020 CH

U.S. Patent and Trademark Office

Page 2 of 2

Part of Paper No.: 20200101
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i¢147 530 PARK. Kyuiin
H “ “““ “‘ Examiner Art Unit
CHUONG T HO 2412
CPC
Symbol Type Version
HO4W F 2013-01:01
HO4W A 20130101
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 9
/CHUONG T HO/ 01 January 2020 . . _—
Primary Examiner, Art Unit 2412 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20200101

Page 1 of 3

Petitioners' Exhibit 1004

Ericsson Inc., et al. v. KT Corporation, et al.

Case No. IPR2025-00083; U.S. Patent No. 10,638,463
Page 57 of 319



Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |i¢147 530 PARK. Kyuiin

H “ “““ “‘ Examiner Art Unit
CHUONG T HO 2412

INTERNATIONAL CLASSIFICATION
CLAIMED

HO4W

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS
370 329
CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
370 330 | |

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 9
/CHUONG T HO/ 01 January 2020 . . N
Primary Examiner, Art Unit 2412 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20200101

Page 2 of 3
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

16/147 530 PARK, Kyujin
Examiner Art Unit
CHUONG T HO 2412

O Claims renumbered in the same order as presented by applicant (] CPA (O T.D. [J R.1.47

(Assistant Examiner)

CLAIMS
Final |Original|Final |Original|Final Original|Final |Original|Final OriginallFinaI OriginallFinaI Original|Final |Original
1 1 6 10 19
2 7 11 20
3 12
2 4 13
3 5 8 14
4 6 9 15
7 16
8 17
5 9 18
NONE

Total Claims Allowed:
(Date) 9

/CHUONG T HO/
Primary Examiner, Art Unit 2412

(Primary Examiner)

01 January 2020 Q.G. Print Claim(s) | O.G. Print Figure

(Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No.: 20200101

Page 3 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims | 4/147 530 PARK. Kyuijin
H““Hm“ H“ H“W m“ ““ — s
CHUONG T HO 2412
v | Rejected - | Cancelled N | Non-Elected A Appeal
= Allowed + | Restricted | | Interference O | Objected
CLAIMS
[J Claims renumbered in the same order as presented by applicant O cPA O T1.D. (J R.1.47
CLAIM DATE
Final Original | 09/02/2019 | 01/01/2020
1 1 v =
2 v -
3 v -
2 4 I =
3 5 v =
4 6 v =
7 v -
8 v -
5 9 v =
6 10 v =
7 11 v =
12 v -
13 v -
8 14 v =
9 15 v =
16
17
18
19
20
U.S. Patent and Trademark Office Part of Paper No.: 20200101
Page 1 of 1
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Doc code: 1S
Doc descrigtion: Infermation Disclosure Statement (1DS) Filed

PTOSR/O8a (01-10)

Approved for use through 07/31/2012, QMBS 0851-0031
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1685, no persons are required to respend to a coliection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.98)

Application Number

16147530

Filing Date

2018-09-28

First Named Inventor } Kyujin PARK

Art Unit

[2412

Examiner Name

‘ HO, CHUONG T

Attorney Docket Number

[ 811.0143

U.s.

PATENTS

Examiner!
Initial*

Cite
No

Patent Number
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issue Dale

Name of Patentee or Applicant
of cited Document
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U.S.PATENT APPLICATION PUBLICATIONS

Examiner!
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Cite No

Publication
Number
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Publication
Date
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Application Number 16147530
Filing Date 2018-09-28

INFORMATION DISCLOSURE

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

First Named Inventor I Kyujin PARK
Art Unit [ 2412
Examiner Name | HO, CHUONG T
Attorney Docket Number [ 811.0143

1 LG ELECTRONICS, "Consideration on PUCCH resource aliocation for NR", R1-1715883, 3GPP TSG RAN WG1 RE
/cu/ Meeting NR#3, Nagoya, Japan, 15th — 21th September 2017

jor/ |2 MEDIATEK INC., "Summary of Offline Discussion on Bandwidth Part Operation®, R1-1716832, 3GPP TSG RAN WG1 52
Meeting NR#3, Nagoya, Japan, 16th - 21ih September 2017
JCH/ i3 3GPP T8 36.211 V14.3.0, dune 2017, pp. 8-75 4

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

EXAMINER SIGNATURE

Examiner Signature | /CHUONG T HO/ Date Considered 01/01/2020

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

1 See Kind Codes of USPTO Patent Documents at ywoww,
Standard ST.3). 3 For Japansse patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent documernt.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if}
English language translation is attached.

EFS Web 2.1 17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /CH/
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Application Number 16147530

Filing Date 2018-09-28

INFORMATION DISCLOSURE

First Named Inventor I Kyujin PARK

STATEMENT BY APPLICANT

. Art Unit [ 2412
{ Not for submission under 37 CFR 1.99)

Examiner Name | HO, CHUONG T
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Customer No.: 76277 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Kyujin PARK Re: Attorney Docket No.: 811.0143
Serial No.: 16/147,530 Art Unit: 2412

Filed: 09/28/2018 Examiner: HO, CHUONG T
Matter No.:  811.0143 Conf. No.: 3695

For:  APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE
ALLOCATION FOR NEW RADIO

REPLY TO OFFICE ACTION

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

Dear Sir:

In response to the Non-Final office action of 09/06/2019, please reconsider the application

in light of the following amendments/remarks.

Applicant believes that no extensions of time and fees are required at this time. However,
if extensions of time are necessary to prevent abandonment of this application, such extensions of
time are hereby petitioned for under 37 C.FR. §1.136 (a). The Director is hereby authorized to
charge any fees that may be required, or also credit any overpayment, to Deposit Account Number
60-2802.
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AMENDMENT TO THE CLAIMS

1. (Currently Amended) A method of transmitting uplink (UL) control information by
a user equipment, the method comprising:

receiving, from a base station, UL control channel resource set configuration information for
UL control information transmission;

determining one of UL control channel resource sets contained in the UL control channel
resource set configuration information;

determining one of UL control channel resources contained in the determined UL control
channel resource set; and

transmitting UL control information through the determined UL control channel resource,

wherein the UL control channel resource sets are configured for each UL bandwidth part

(BWP) configured for the user equipment. and

wherein the each UL BWP is activated through DL control information.

2. (Canceled)

3. (Canceled)

4. (Original) The method according to claim 1, wherein the determining of the one of

the UL control channel resource sets is performed based on a size of the UL control information.

5. (Original) The method according to claim 1, further comprising receiving, from the
base station, downlink (DL) control information containing information indicating the one of the
UL control channel resources for the UL control information transmission,

wherein the one of the UL control channel resources is indicated from the base station

through the DL control information.

6. (Currently Amended) A method of receiving uplink (UL) control information by a
base station, the method comprising:

transmitting UL control channel resource set configuration information for transmitting UL
control information to a user equipment; and

receiving the UL control information through one of UL control channel resources

Serial No. 16/147,530 -2- 811.0143
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configuring one of UL control channel resource sets contained in UL control channel resource set
configuration information,

wherein the UL control channel resource sets are configured for each UL bandwidth part

(BWP) configured for the user equipment. and

wherein the each UL BWP is activated through downlink (DL) control information.

7. (Canceled)

8. (Canceled)

9. (Original) The method according to claim 6, wherein the one of the UL control
channel resource sets for the UL control information transmission is determined based on a size of

the UL control information.

10.  (Original) The method according to claim 6, further comprising transmitting, to the
user equipment, DL control information containing information that indicates the one of the UL
control channel resources for the UL control information transmission,

wherein the one of the UL control channel resources is indicated to the user equipment

through the DL control information.

11. (Currently Amended) A user equipment for transmitting uplink (UL) control
information, comprising:

a receiver configured to receive, from a base station, UL control channel resource set
configuration information for UL control information transmission;

a controller configured to determine one of UL control channel resource sets contained in
the UL control channel resource set configuration information, and determine one of UL control
channel resources configuring the determined one UL control channel resource set;, and

a transmitter configured to transmit the UL control information through the determined UL
control channel resource,

wherein the UL control channel resource sets are configured for each UL bandwidth part

(BWP) configured for the user equipment. and
wherein the each UL BWP is activated through downlink (DL) control information.

Serial No. 16/147,530 -3- 811.0143
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12. (Canceled)
13.  (Canceled)

14. (Original) The user equipment according to claim 11, wherein the determining of the
one of the UL control channel resource sets is performed based on a size of the UL control

information.

15.  (Original) The user equipment according to claim 11, wherein the receiver receives,
from the base station, DL control information containing information that indicates the one of the
UL control channel resources for the UL control information transmission,

wherein the one of the UL control channel resources is indicated from the base

station through the DL control information.
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REMARKS

Applicant appreciates the Examiner’s review of the present application and respectfully requests

reconsideration in view of the foregoing amendments and the following remarks.

Claims Amendments/Status

Claims 1-15 are pending in the instant application. Claims 1, 6, and 11 are amended to better
define the claimed invention and to improve claim language. Claims 2, 3,7, 8, 12, and 13 are canceled
without prejudice and disclaimer. Applicant respectfully submits that no new matter is added and

the support for the statements herein may be found throughout the specification as originally filed.

35 U.S.C. §103(a)
Claims 1, 2-5, 11, and 12-15 is rejected under 35 U.S.C. §103 as being unpatentable over

U.S. Patent Application Publication No. 2018/0324786 to Hooli et al. (hereinafter “Hooli”’) in view
of U.S. Patent Application Publication No. 2019/0044689 to Yiu et al. (hereinafter “Yiz”). Claims
6 and 7-10 are rejected under 35 U.S.C §103 as being unpatentable over Hooli in view of Yiu.

This rejection is respectfully traversed for the reasons set forth below.

Applicant’s independent claim 1 recites in pertinent part:

“...receiving, from a base station, UL control channel
resource set configuration information for UL control
information transmission” [Emphasis Added]

“...wherein _the UL control channel resource sets are
configured for each UL bandwidth part (BWP) configured
for the user equipment, and wherein the each UL BWP is
activated through DL control information.” [Emphasis
Added]

On pages 4 and 5 of the outstanding office action, the Examiner admitted that Hooli fails to
teach the above-emphasized features of amended claim 1. However, the Examiner asserted that

Yiu alleviates the defects of Yiu. Applicant respectfully disagrees.

In order to alleviates the defects of Hooli, Yui must teach 1) receiving UL control channel
resource set configuration information and 11) using the UL control channel resource set

configuration information to determine one of UL control channel resource sets or one of UL
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control channel resources.

However, Yui does not teach the above-emphasized features to alleviate the defects of Yui.

That is, Yui merely teaches about BWP but fails to teach i) receiving any information related to

each UL BWP and ii) using the BWP to determine one of UL control channel resource sets of UL

control channel resources.

For example, the Examiner pointed paragraphs [0137] to [0152] of Yui for supporting his
assertions. In the pointed paragraphs [0137] to [0152], Yui might teach about types of BWPs and

BWP transitions for a UE device and measurement configurations for BWPs and cells.

However, the above-emphasized features of amended claim 1 are directed to receiving UL control
channel resource set configuration information and using the UL control channel resource set
configuration information to determine resources to transmit data, not directed _to the types of
BWPs and BWP transitions.

In addition, in the pointed paragraph [0142], Yui merely discloses “[t]he UE 401 transitions
516 from the initial BWP 502 to the active BWP 504 when radio resource control (RRC)

indicates the UE 401 in a connected mode with data.” That is, in the pointed paragraph [0142],
Yiu might teach transitioning the initial BWP 502 to the active BWP 504 through the RRC.

However, Yiu does not teach activating each UL, BWP through DL control information.

Therefore, for the reasons stated above, neither Hooli nor Yui either when taken alone or in

combination, disclose or suggest all of the features recited in Applicant’s claim 1.

Independent claims 6 and 11, while not identical to claim 1, contain similar features as claim
1. Therefore, Applicant submits that claims 6 and 11 are also patentable over the cited reference
for at least the reasons set forth above with regard to claim 1. Claims 4, 5, 9, 10, 14, and 15, which
are directly or indirectly dependent one of independent claims 1, 6, and 11, are also patentable for at
least set forth above with regard to claim 1. Consequently, Applicant respectfully requests that the
rejection of the claims under 35 U.S.C. §103(a) be withdrawn.

Serial No. 16/147,530 -6- 811.0143

Petitioners' Exhibit 1004

Ericsson Inc., et al. v. KT Corporation, et al.

Case No. IPR2025-00083; U.S. Patent No. 10,638,463
Page 73 of 319



Customer No.: 76277 PATENT
CONCLUSION

Applicant believes that a full and complete response has been made to the Office Action and
respectfully submits that all of the stated objections and/or grounds for rejection have been
overcome or rendered moot. Accordingly, Applicant respectfully submits that the now-pending
claims are in condition for allowance and that the entire application is now in condition for
allowance.

Should the Examiner feel that there are any issues outstanding after consideration of this
response, the Examiner is invited to contact the Applicant’s undersigned representative at the

number below to expedite prosecution. Prompt and favorable action is respectfully solicited.

Respectfully submitted,

Date: _02 December 2019 /Tan M. Hughes/

Customer No. 76277 Ian M. Hughes, Reg. No. 41,083

IP Legal Services, LLC Joung Kook Park, Reg. No. 69,192

P.O. Box 651325 Attorney/Agent for Applicant

Sterling, VA 20165 (571) 267-7183 (phone)
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Examineri Cite S . . . . -
Initials* | No {book, magazine, journal, serial, symposium, catalog, eic), date, pages(s), volume-issue number(s), Ts

publisher, city and/or country where published.
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Application Number 16147530
Filing Date 2018-09-28

INFORMATION DISCLOSURE

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

First Named Inventor I Kyujin PARK
Art Unit [ 2412
Examiner Name | HO, CHUONG T
Attorney Docket Number [ 811.0143

LG ELECTRONICS, "Consideration on PUCCH resource aliocation for NR", R1-1715883, 3GPP TSG RAN WG1 RE
Meeting NR#3, Nagoya, Japan, 18th — 21th September 2017

5 MEDIATEK INC., "Summary of Offline Discussion on Bandwidth Part Operation®, R1-1716832, 3GPP TSG RAN WG1 52
Meeting NR#3, Nagoya, Japan, 16th - 21ih September 2017
3 3GPP T8 36.211 V14.3.0, dune 2017, pp. 8-75 4

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

EXAMINER SIGNATURE

Examiner Signature Date Considered

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

1 See Kind Codes of USPTO Patent Documents at ywoww,
Standard ST.3). 3 For Japansse patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent documernt.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if}
English language translation is attached.
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Application Number 16147530

Filing Date 2018-09-28

INFORMATION DISCLOSURE

First Named Inventor I Kyujin PARK

STATEMENT BY APPLICANT

. Art Unit [ 2412
{ Not for submission under 37 CFR 1.99)

Examiner Name | HO, CHUONG T

Attorney Docket Number [811.0143

CERTIFICATION STATEMENT

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

_ That each item of information contained in the information disclosure statement was first cited in any communication
B2 from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure siatement. See 37 CFR 1.97(e)(1).

OR

That no item of information conlained in the information disclosure statement was ciled in a communication from a
foreign patent office in a coumterpart foreign application, and, 1o the knowledge of the person signing the certification
after making reasonable inguiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.87(e)(2).

[ Ses attached certification statement.
{71 The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

] A certification statement is not submitted herewith.

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

Signature fian M. Hughes/ Date (YYYY-MM-DD) 2018-11-21

Name/Print lan M. Hughes Registration Number 41083

This coliection of information is required by 37 CFR 1.97 and 1.98. The information is reguired to oblain 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.8.C. 122 and 37 CFR
1.14. This collection is estimated 1o take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent {o the Chief information Officer, U.S.
Patent and Trademark Office, U.S. Depariment of Commerce, P.O. Box 1458, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 83-579) requires that you be given certain information in connection with your submission of the
attached form related {0 a patent application or patent. Accordingly, pursuant io the requirements of the Acl, please be advised
that: (1) the general authority for the collection of this information is 35 U.8.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is {o
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information providad by you in this form will be subject o the following routing uses:

1.

The information on this form wilt be treated confidentially to the extent aliowed 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 1o the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence ic 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 disciosed, as a routine use, to a Member of Congress submitting a
reqguest involving an individual, 1o whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matier of the record.

A record in this system of records may be discliosed, as a routine use, to a contracior of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required {o comply with the
requirements of the Privacy Act of 1874, as amended, pursuantto 5 U.S.C. 552a(my).

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

A record in this system of records may be disciosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.8.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(¢)).

A record from this sysiem of records may be disclosed, as a routine use, to the Administralor, General Services, or
his/her designee, during an inspection of records conducied by GS8A as part of that agency's responsibility o
recommend improvements in records management practices and programs, under authority of 44 1J.3.C. 2804 and
2908, 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 1o make
determinations about individuals.

A record from this sysiem of records may be disclosed, as a routine use, io the public after either publication of
the application pursuant to 35 U.8.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject 1o the limitations of 37 CFR 1.14, as a routine use, 1o the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which applicalion is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, {o a Federal, Slate, or local law
enforcament agency, if the USPTO becomes aware of a violation or potential violation of law or reguiation.
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Electronic Acknowledgement Receipt

EFS ID: 37815939
Application Number: 16147530
International Application Number:
Confirmation Number: 3695

Title of Invention:

APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE

ALLOCATION FOR NEW RADIO
First Named Inventor/Applicant Name: Kyujin PARK
Customer Number: 76277

Filer:

Kyung Hee Kim/yujin Chun

Filer Authorized By:

Kyung Hee Kim

Attorney Docket Number: 811.0143
Receipt Date: 21-NOV-2019
Filing Date: 28-SEP-2018
Time Stamp: 12:40:24

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B}ftes)l Multl. .Pages
Number Message Digest | Part/.zip| (if appl.)
68830
1 Information Disclosure Statement (IDS) 81101431DSForm1.pdf no 4
Form (SB08)
0d2758a20cc79b39783d83d7371aa3d 9574
Warnings:
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Information:

This is not an USPTO supplied IDS fillable form

2543786

2 Non Patent Literature Reflnonpatent11.pdf no 13

a04d1f1adsfd05f789fceal3eb1c3265e190

Warnings:

Information:

1662065

3 Non Patent Literature Ref2nonpatent21.pdf no 7
edfa060de039cac6b9f3fbb796007cef4317|

Warnings:

Information:

9369141

4 Non Patent Literature Ref3nonpatent311.pdf no 68

0c 19f4bbf408ct 22
e78a

Warnings:

Information:

Total Files Size (in bytes){ 13643822

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USP1O.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
16/147,530 09/28/2018 2412 1720 811.0143 15 3
CONFIRMATION NO. 3695
76277 REPLACEMENT FILING RECEIPT

.0 Box coaaws OO U

Sterling, VA 20165
Date Mailed: 09/30/2019

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Kyujin PARK, Seoul, KOREA, REPUBLIC OF;
Applicant(s)

KT CORPORATION, Gyeonggi-do, KOREA, REPUBLIC OF;
Assignment For Published Patent Application

KT CORPORATION, Gyeonggi-do, KOREA, REPUBLIC OF

Power of Attorney: The patent practitioners associated with Customer Number 76277

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

REPUBLIC OF KOREA 10-2017-0128188 09/29/2017 No Access Code Provided

REPUBLIC OF KOREA 10-2017-0162728 11/30/2017 No Access Code Provided

REPUBLIC OF KOREA 10-2018-0077270 07/03/2018 No Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 09/27/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/147,530

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No

Title
APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE ALLOCATION FOR
NEW RADIO

Preliminary Class
370

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the

section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
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patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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

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

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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23ge 5741

[0010] & Z2AdES B3 AN FATDNA 23 B3 digE IE =9
ol & Z|AF G2 B ga AoAgd 44 Ad AA " oY 3 2
A (ambiguity) & ASE 4 S},

=99 ndd Ad]

[0011] = 12& & AAldEc] T A= o& ABAe] Lo dE AHE:
st A9l A OFDM Al &2 4-HE& vehd =doln}.

= 28 £ ZAdA AH9E FE(bandwidth part)ol] tigk JAEH A&
EAIS =¥olct

% 3a2 dele aes 93 2AE sivhe]l AW dolA N gHgE wE
dA dE EA o),

= 3b E 3a0] NA9 HHE SEESL 27 TS PICCH AU AE
2t PUCCH =4 AEE 7Aste PUCH AHAES] 7A4HE dANHLE =AF =9
T},

Z 3cE PUCC A AN ARE TI3E YT AoREE 2AT =W
o]},

= 4= B AAd0A dde] A% "3 AHEE HAE =A%
ErHolT)

Z be & HAdelA ZIAFo] 4F HA AAAHRE FAlste 2AE =4
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62 & AAdEdd mE 7A=Y 7S BoFE =volth.
=72 2 AAdEed nE a2 AL HolFe Edolth
[2de 2As2] A 7A%<QA Wil

[0012] oI5}, ¥ woe] 4% NS dAAH =W Bl A

[0013] & BAANA T4 B A2Re 24, AR dolg 53 gL o
GG Fal AU 2E AT A@ ASDE @, BA FA AS#E AR

S (User Equipment, UE) 2 71X =(Base Station, BS)Z *2gslv},

[0014] A= EE2  FAd SAdMde Eds  dnste ¥

i o= A WCDMA, LTE, HSPA 2 IMT-2020(5G X+ New Radio) o412 UE(User

Equipment)= &, GSMolAl2e]  MS(Mobile Station), UTI(User Terminal),

e

N e

e

SS(Subscriber Station), ¥4 7]7](wireless device) 5= EF X33}

= S sofop T Aot
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[0015]1 714 = == A(CelD dWrdez Apgx @23t Fasts AH
(station)S Z&3atH, =-B(Node-B), eNB(evolved Node-B), gNB(gNode-B),
LPN(Low Power Node), A E(Sector), Ho|E(Site), T3 Hejo] <re L},
BTS(Base Transceiver System), B2~ FQIE(Access Point), EJE(HE Eof,
FAENE, FAERNE, 54020 E), HHo] == (Relay Node), w7 A, wh=l
2 4, vlojlm=z 4, Jxm 4, :1E 4 RRH(Remote Radio Head), RU(Radio Unit),
2E A(small cell) T THgd AN A F9E& 2F B35t or|oltt.

[0016] ¢4 V| thgd 4 2 4L Alolse

e
=

e

AZe F 712 ouE sME £ Ao, 1) ¥

GEE !

A, vielzz 4, J=z 4, 9 4,

AAE ANG 4 ek,

MA oI5 A =AY F

Ao

N

1A= o2 A A jh}.

L.
o

[0017] B = AA oA A(Cell)

Sl E(transmission point XE&

point) 2F ¥ AW AE A=

seld 4 9.

carrier), 1

228 A(small cell)E AF3I]

71450l SR 7]

wake] Tk A, HAE

71

transmission/reception

22 ¥ component
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[0018] & WA AM ALgAL @@} VA=, 2 dHM YeHs Ve

o= el APEE FdEsteEd AMEFHE 5 7FAUplink E Downlink) 9241
FAZ ZTZHL] 9uE AMEHTH EFHIA A g e dojof o3 &3

I
B
5
ol
o

[0019] G714, 43 g3 (Uplink, UL, B J83)E A1gx 9o o3
ZIA=o 2 HeolHE F54%e WAS 9H iy, 31 YA (Downlink, DL, EE

")

(o2

rr

ARz oleh AgA olu] @y

A
2]
fu
jnj
o
i)
il
ofy
ol
>
=)
e
oL
i
o

[0020] &3 ®= AF R o%F Ha AFS A= ohe AFE ARSShe] A

o

il

4% += TDD(Time Division Duplex) HF2lo] Al&E 4 Qa1, MZ T2 F9

=)

A

o~
TE

23}l A% 5= FDD(Frequency Division Duplex) Hh2], TDD ®2]3} FDD =2 2]

ot

& 9ol A48d F U

¥

[0021] =3k, 2 B4 AZgoAMs shte] vt £E Wt A4S 7]
For A gAst 5% HAE TS 74E& T

[0022) &3k ==} 3} = 3+E=, PDCCH(Physical Downlink Control
Cllannel), PUCCH(Physical Uplink Control Cllannel) 53 22 o] 2L B3t
Aol FARE ASdFar, PDSCH(Physical Downlink Shared Cllannel), PUSCH(Physical
Uplink Sharced CHanncl) £33 € dolg AEE FAFHS HolHE AL T},

[0023] 313 A (downlink)E TF FT2 ERIEA dRRO F4 e

Ea ARE uT 5 gov, 4 FZ(uwlink)

r\r
&)
2]
2
2
_("_(,
ofy
ofy
+
>
5
“ O
fm
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[0024] o]&lell Al = PUCCIT, PUSCI, PDCCH 2 PRSCH 53 7L jYe E3)

Az 7} F4AsEE F2E 'PUCCH, PUSCH, PDCCH € PDSCHE A%, Falgdot' & &

[0025] @+, olstoll A Z1Ast= AT Al128%- (High Layer Signalin

g)2 RRC FHetv]E| S Z@3tE RRC HAEE AEsE RRC A 28-8 e ).

b

[0026] 71 A =& DEER 5% H3 AFES TP, 7AFLE FUAS
E A< (unicast transmission)2 A 5 EF AE<l 3 H= Holy ALY

Salo] Mag 2A%Y 5o 5% 93 Aol AR L 4% 93 dele Adels

[0027] 4 A AlzdeM FHEHEs o5 ZAE 7IHds Aol gl
TDMA(Time Division Multiple Access), FDMA(Frequency Division Multiple
Access), CDMA(Code Division Multiple Access), OFDMA(Orthogonal Frequency
Division Multiple Access), NOMA(Non—Orthogonal Multiple Access), OFDM-TDMA,

OFDM-FDMA, OFDM-CDMAS} Z< ©idst tF A& 71HE A18F 5 Avh. o7)A,
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NOMAE SCMA(Sparse Code Multiple Access)$} LDS(Low Density Spreading) 2 X

wt
)
i)

[0028] B wigo] A AA]oE GSM, WCDMA, USPAZ A=A LILE/L1LE-Advanced,
IM1-20202.2 Rstet= vlE7] T4 B4A7, CDMA, CDNA-2000 2 UMBE I 3}et=

714 7 B0 Ee

_n,
ol
o
2L
o

o,

gl Hg8 F At

[0029] B " A A4 MIC(Machine Type Communication) T&2 low cost

~

= low complexity)E A Ydl= @y = coverage enhancementES A Y3dl= ©
= 52 9udd F . e B mgaAoA] MIC 9L low cost(EE low
complexity) Z/HEE coverage enhancementZ A U3l7] gk 53 ezl A9

| gges ogud 5 o

[0030) T}A] &3] & "ol MIC @& LTE Z[Hke] MIC #H E7

fllo

T3t HEA AHel® 3CGPP Release-13 low cost(¥E low complexity) UE
calegory/lype2 <Qu|gr 4 9lof. == B Ao MIC @22 7]£9 LTE
coverage WH] TEFH coverageE X LAY, e HRAEH LEE AAs=E 7S
°] 3GPP Release-12 ol3telAl HeJ® UE category/type, EE AFA A=
Release-13 low cost(EE low complexity) URE category/type2 2&jrjd 4= glt}.
T+ Relecase—149]4 A 2]" further Enhanced MIC @ &2 2ln|d 4= itt.

[0031)] B A A A] NB-IoT(NarrowBand Internet of Things) @& A&

it

2l ToTE Ha F4d AA~E Adshs @2e oudrl. NB-Iol 7€ 542

f

FE JdEA(Indoor) AWEA, diFEel A& ode] dist AU, HAAARITE,

65-11

Petitioners' Exhibit 1004
Ericsson Inc., et al. v. KT Corporation, et al.
Case No. IPR2025-00083; U.S. Patent No. 10,638,463

Page 97 of 319



1

ZAZE @ B E, @ Ay 28, Jda HYsd EYA 728 ZFE.

[0032] 3GPPell Al &2 =9 F<l NR(New Radio)ol Al Sz #0 AE Alrte]
2 (usage scenario)Z2A], eMBB(enhanced Mobile BroadBand), mMIC(massive Machine
Type Communication), URLLC(Ultra Reliable and Low Latency Communication)”} =
71= i et

(00331 2 ®HAlMelH  NR(New Radio)® #HF Fupg, =
ARz, A9, AFEEH, dY9Gegion), HHE, AEHE, AAAE, ©lo]H |
, A AR, AT AAAE A B2 dA AHeHE
o] EE A AMEEHE 9gd orE sAE = 8l

[0034] NR(New Radio)

[0035] 3GPP= # < AAIH/S6 74 AA2 7]z did d7E figk ~H
©] o}ol®el "Study on New Radio Access Technology'E 531
Z}zF NR(New Radio) & #1% Z#ld v+x, A8 =29 H ¥z, 39 2 BF J&E
22Z (frame structurc, channcl coding & modulation, waveform & multiple access
scheme) 5ol gk w=el7b Al ZHE Qi T,

[0036] NR LTE/LTE-Advanced WH] A dHolH HAFEE ofded, A&

g5 1 FAFE AFE AlUE] 2 (usage scenario) W2 QFEHE thYgd Q

o
Al

F

(requirements) & THFAIZA 4= U&= AA7} o]FAAEE a5 v, 53] NR

o] WEZFH Al AlVE] 2 (usage scenario)®ZA  eMBB(enhancement  Mobile
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BroadBand), mMIC(massive MTC) = [URLLC(Ultra Reliable and Low Latency

Communications)”7} Al7l&Edew, ZFzte] AR AlvbT] @ (usage scenario)® L7

o~

(requirements) & TH&3}7] 913k WH O =AM LTE/LTE-Advanced tWH] ZHAES =
e FZ(frame structure) AA7F S35 31 Q).

[0037] FAl o2 3GPPll A o] F<l NRe] tHEH ARE Alvhe] 2 (usage
scenario) @241 oMBB, mMTC, URLLCYF &1 o, Z+zbe] AFE A]v}be] 2 (usage
scenario)= H|o]E W o]E(data rates), A AAZF EE #ol&A Al (latency), #H|

#] X (coverage) =] 3 QL FAT(requirements)e] A= AFo]dlr] wj&Eo] <l 9

R A2RE FASE Fs o

18

< E38) o] A8 AlyE] L. (usage scenario)

V]

¥ 872} (requirements)S EEH R WFHA|FIY] 93 WHOoRA M= TE

T 2] A (numerology)(e.g. subcarrier spacing, subframe, TTI, etc.) 7]¥F9]

a
2

AL FYl(unit)E 2322 JFF(nultiplexing)she Wetel] oig 284
o] A7 E L S},

[0038] o] & #%t

.-‘?{_l‘
o2
ot
|o
i
X

, AR e AMBAEe] A o] (SCs,
subcarrier spacing) %€ & FHE2 A (numerology)ol Wsl skube] NR FRE A
(carrier)E E3] TDM, FDM Z= TDM/FDM 7]§te 2 t}E3sle A Hdt= vy =

ANz =l (time domain) oAl AAEH GE FAATA oA s o]de] A

T FYl(time unit)E AD3E gt g =7} o] Fol it
[0039] o]2} #AHS] NRIAM = AlZF =<l T3 (time domain structure)
o 3 FREA AMBEZH A (sublframe)ol] et Fo7t o]Fojx o, g A BT

65-13

Petitioners' Exhibit 1004
Ericsson Inc., et al. v. KT Corporation, et al.
Case No. IPR2025-00083; U.S. Patent No. 10,638,463

Page 99 of 319



ME LA 2018-07-03

A A& 7] 7H(subframe duration)S AHLE7] 3t 2L FEEZ X (reference

nunerology) 24 LTE®} =L3F 15kHz SCS(Sub-Carrier Spacing) 7]8F normal CP

overhead®] 147]2] OFDM HEZ FAE @A HBE=ZHQ] AHF7|7HE Hsr =

2R, ol

of uwe} NROJA] AMBZ#H Y2 Imse] A&7 7H(time duration)S 7}

Ak, ©, LTE®; €8] NRO] ARz e ddAcl s A&7 (relerence

time duration) 2 A, Az 4/83F A dolg] AAESH 7wte] FHE A &

H(time unit) 224 £X(slot) E ¥Y £X(mini-slot)o] A" 4 vk, o]

B, dE e£FS TS O AEe] 7, vt weiEs A dARlel v=14
o] g ZESF AA ALY oo AFHA] FErt.

[0010] o]o wmet le]eo] &£F 2 UAL AERE 742 + o, =3 3
% &£%9 "<& A A (transmission direction)o] Wt BE A Eo] 313 B3 A

(DL transmission)& 93] o]&FHAY, T EE HAEo] A% W3 AF(L

transmission)e & o] AV, e & 3 FEODL portion) + (gap) + 7

¥ Q= FEL portion)2] FElZ o]&F 5 i},

[0041]

o
HEe Fof HAE

B

interval)o] A

3l dolo] 7o E A (numerology) (e SCS)A i3 &£FHT}
2 749 "y &£F0] FoHo] olE rWteR /s P ol
g Fe Aol A = ~AE™H 7HE (Lime—domain schedul ing
AEAY, B €% B (slot aggregation)& T3 /3% ¥2

S 9 1 ZHole] A =Hd 2AEY  7HE (time-domain

scheduling interval)o]l 74" 4 Qo).

65-14

Petitioners' Exhibit 1004

Ericsson Inc., et al. v. KT Corporation, et al.

Case No. IPR2025-00083; U.S. Patent No. 10,638,463
Page 100 of 319



ME LA 2018-07-03

[0042] &3] URLLCS} o] AA =Z=E|E]Z(latency critical)gt HolE o] o

o,

 Faalel A, 15klzer 2ol SCSgkel FHe wHES A 7|Hke] =

°
+
BN
2,
2

Aoy 0.5ms(7 symbols) TEE Ims(14 symbols) 7|¥ke] &3 d9z2 ~7A&Zo] o]

od A5, A Az 87 A& (latency requirement)S WHEHA|Z|7] FE F 9l

-

o ol W&ol olE HaM i £FHT S Fo| OFM AER 74

oL
e,
=)
L
|
b

S (mini-slot)& Aelsle] o]F 7[¥tez &= RLLCY #2 XA = EZ

(latency critical)3t "HlolE o] gt ~AEH o] o|FAAES ot 4 i},
[0043] == AZ&3 mvlel Zo] 3kte] NR 7ol ol HE k2 SCSEre

Ze= FHEHAAE TN B2 = FIM W o2 oFssto AAdToE2N, 2o

MEHA 22 Fod £X%(

=y
I
s
A,
L
i
G
NS
9
il
)
=
(o
fu
)
re
>,
)
fo
-4
>

4 (latency requirement)o] ZFHFo] dHolHE 2FAIEHstE W= wE 1 ).
dF Eo &= 17 Zo] SCS7F 60kHzl 49, SCS 15kHzSl A9-2th AE dol7t
/MAER ZFoE7] d&E 5434 7712 OFDM AE=2 shvje] £38 748 3
4, 8l 15kHz 7)Hke] £F Zol& 0.5mse] F& ¥HA, 60kHz 71dre] &% Aols
ok ().125ms . 2 ZHojEA Hrt}.

[0044] <15 F NROIAE AM=Z Th2 SCS B AMZ o2 TT1 418 A9
© 24, URLLCS} eMBB Ztzhe] @A & wrEA7]= Wl g =7 dasn
011:]_'

[0045] ¥} HL& ¥ Z 5 Z(Wider bandwidth operations)

[0046] 7] LTIE system® A%, <9 LIE AXAE sHg]lof(CC,
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component carrier)o] HH3E EFHA  E(scalable) WEF  F Z(bandwidth

operation)2 X ¢35} Tt.

i

Sy vl X A|v}E] 2 (deployment scenario)ol] uwh2}
1ol LTE AR AE shvbe] LTE CCE Al oA, Ha 1.4 MHz¥E Hd 20

Mizel S Ee THL S ATk olo] wet lele] w LI W shibe] LK

i)

EUE Al g5 20 Mz A G EZ2] F4 AFde|a g A 433t
[0047] 3FA "k, NRe] A9, dtrie]l Foig NR FEIE Aelolo HE o
2 42 Y= AU E (bandwidth capability)& ZHe NR @do] g A9
o] 7bEEt=E I AAE o]FolA L gtk ool whe}t olEfe] & 29 o] §le]9
Nk CColl W8] AEstd dHgZo=s FA4d sh olate] dHgFEH SHE(BIP,
bandwidth part)E FAse], @@ B2 A2 & HYE JE(bandwidth part)?]
4 2 F4HFE EI ZIME(flexible)d BT B2 HYE E3(wider
bandwidth operation)& A YUIESF Q=11 At
[0048] THH 22 NRellM= o FHNA 749 shvte] AR A& Z35
st ol o] HgE StEE FATE F vk, T FEE s AR Aol skt
o &% WA HgH vtE9} shite] A Y3 HgEF stEE E4dst(activation)
sted Ab/ske WA dlolE F5alS 98 ASE g dnk. e dE ddelA] &
o] AF Aol dAHE AG, & ]l WF(CA, Carrier Aggregalion)o] 8%
gEo] dME ZHzhe] AW A HE hte] 3t P32 doE g E Ela/EFe
FF Ba d9F EE 245835 A7 AW 2o A AdE ol&ste d/E

F Y2 ol £44e A% 8T = AT
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[0049] FxH 2oz Pdejo] MW Ao we] =7 F&E HA(initial
access procedure)E 3 2=7] P = 3E(initial bandwidth part)7} F2]E ¥,
Zkzte] @ ¥HE A d(dedicated) RRC AlZEH L S8l 3hv} o4te] dd-57
g ggE FE(E)o] FAEAHR, S Ao o EE E9 FRA(fallback
operation)e YT TIEE HEE 3 E(default bandwidth part)7} AHelEH <
ATt

[0050] &, delo] Mu Adojx de] AXUze 9 JgI9F E(E) +F
Aol wEk Sl Bl SEF 93 W/xE A% 93 d99% dEEE 2493
o AARFHES AT F Aot NR rel-159M s fole] ddolA 2]e] Algkol
shbe] &gk " g E o E 9 A% Ja YR stERS @4 8ste] AR R
= Ao et

[00511 NR PUCCH

[0052] 7I&2] LIE Al&=®e] A, e 4% "= Aol ARWCT,
uplink control information) HEF& §st A3k HA Aoja1€] PUCCH A% &
3 MBI BEHE o|Fojgrt. =, AFF ZHlelA Srte] HrEZH IS T

et 1] SC-FINA 4B shibe] PUCCH do] ol FolZeh. ©, wlxgh 4

L
[92]
&
al
oy
o
4

18] AF8-2 A9, vbA AES A9 13719 HES F3] PUCCH
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[0053] =2t 4% B2 Ao HHe] HAo=E Afoj=o] w2} M2z the

o)

PUCCIT E=o] AHoHAh, FH PO Z SR(Scheduling Request)e} TARQ ACKI} T2
1 EE 2 9EEY A% Ha Aol AR A$S PUCCH £ 1 AAPUCCH £

/1a/1n)E &3 AFE=%a, CQI/CST FA=wa Zo] Fhel(moderate) HoOlZE

1

Aol =& b A% " Aol dRe] A9 PUCCH £ 2(PUCCH % 2a/2b) Al<E,
CA ZFellr Z Fo|2E Afelze] A3 H= Aol AR =] 4 PUCCH £
3 ol AHgst=E Ao F ATt

[0054] &FAIRE NRe] 2%, 1479 AER olFoixd &% Wl et A
27+ Ze PUCCH 727 Aok, 7AZHo = \RoA e wde] 4e 5=
el AR (CCI, uplink control information) AEE & slvle] £F (slot)olA
@A PICCH HFol o|FolAe A& <, Ngol web 71 A&7]3(long
duration) PUCCHS} &2 A4 7]7t(short duration) PUCCHE FE=E < ¢Ith. NRY
A= ool AgF w3 Aol HB(UCI, uplink control information) A4S 213
shte]l EFE(slow)ell A 17RoA 27) Atelo] AES B3l AFHE &2 AL7T
(short duration) PUCCISF 47)ol A 147] Alele] AES ZEd) A4 E W A&H73
(long duration) PUCCII®] 27FA & Eje] PUCCIZT A ol= i),

[0055] olatell A #-e A 47 3F(short duration) PUCCHE <& PUCCH(short

PUCCH) = &=

}op
o
e,
S

31, 71 A<Z7]7H(long duration) PUCCHE= = PUCCH(long
PUCCH 2= =HdE 4 v}, &F 2 A<£7]7H(short duration) PUCCHO] E$ 1~2

Ao AES B8 #AEFE 4 dxu, U A%7]F(long duration) PLCCHE 3hte] &

xS

65-18

Petitione

rs' Exhibit 1004

Ericsson Inc., et al. v. KT Corporation, et al.

Case No. IPR2025-00083; U.S. Patent

No. 10,638,463
Page 104 of 319



M= «XF : 2018-07-03
Z ol A 4~14712] A8 L &8 dsdE 4 ot

[0056) =3k ZFzhe] 71 %]<47]7H(long duration) PUCCH®} #H#2 X[<&7|3t
(short duration) PUCCI®] i3] 43k 8= Ao AR HolE2= Alo]=d] up&} LIE
& FARSEAl A= o PUCC EZ o] Heojh ¢ drh. «dE £, & A&V

(short duration) PUCCHel} w3 Hj 2 n|EE9] A3k ¥

[y
2
2
o,
fz
oL
oy
o
f
o

PUCCH Z® & 71 o]de] Ho|R2E Alo]|=E ke A8 H=a Alo] AR AFE 4

%
)
(@)
«
jm
H
e
0,
N
N
ol
o,
iy
4
38,
ln]
na
[
)
w
N,
Ap

717¥(long duration) PUCCHej
RelAE Ao 2 vlESe) A B3 A0l AR AL A9 PICCE ¥R R 2 o
el HelRe Alo|2E e 4% P2 Ao AR AES 9% PICCH THe] 247
Heold 4 Adrt.

[0057]1 =, NRelA 8k == Ao AR AFS % PUCCH +&& AAF
off 2lo]A] PUCCH A% A|ZF(duration)3} PUCCH X =io] thesh Ael7t z+z @78 4
Atk

[0058] B A Ala]= NRelA ©here] HARQ ACK/NACK ¥ =W} && H]F7]%
Csl Elx2"E& 9k PUCCH A & ol ojs] Atwdrt. 2 HAAld= PUCCHZF
whabe] HARQ ACK/NACK ¥=® =& n|3714 (ST 2|£8 L 93 Aoz orxozn

At B 292 oo ARE A ¢Fa AH]2 273 (Service Request(SR)) et F
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[0059] &71e1 A A&7 vlel Zo] R E @2 FAdoA T8 dr)e
MY Adg B st ol tieF SE(EE 7T & Ut FAZHLE %
XH] Aol A X Yst= Ad W3 (transmission direction)ell whel, Holg X &
< (unpaired) 2=FMEZH(i.e. TDD) L HolHHA(paired) ZHEH(i.e. FDD)OE

T AR Aol A, Hol= st o] de] stdk Ha dHE SE(E)e B

2

3 9= BEE)7 44 FAE 5 Ak

(00601 71 =& 7t7ke] © Mz FolQ Ao shje] dh P2 RAZ
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Doc Code: PD.REQ.RETR

- . o PTO/SB/38 (04-13)
Document Description: Request for USPTO to retrieve priority docs

Approved for use through 05/31/2016. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

COMPLETE IF KNOWN
Request to Retrieve Electronic  |[appiication number | 16/147.53
Priority Application(S) Filing Date September 28, 2018
First Named Inventor Kyujin PARK
Art Unit 2412
Send completed form to: Commissioner for Patents Examiner Name HO, CHUONG T
\\".O. Box 1450, Alexandria, VA 22313-1450 Attorney Docket Number 811.0143 Yy,

Pursuant to 37 CFR 1.55(h), the undersigned hereby requests that the USPTO retrieve an electronic copy of each of the following foreign
applications for which priority has been claimed under 35 U.S.C. 119(a)-(d) from a foreign intellectual property office participating with
the USPTO in a bilateral or multilateral priority document exchange agreement. This Request must be submitted:

- within the later of sixteen months from the filing date of the prior foreign application or four months from the actual filing date of
an application under 35 U.S.C. 111(a),
within four months from the later of the date of commencement (37 CFR 1.491(a)) or the date of the initial submission under 35
U.S.C. 371 of an application entering the national stage under 35 U.S.C. 371, or
with a petition under 37 CFR 1.55(e).

j OPTION A

Please retrieve the priority application identified in Column C, a certified copy of which is contained in the EP or JP
application identified in Columns A and B:
A B C
Code for Participating Application containing the Non-participating priority application to be
Office (EP or JP only) non-participating priority application retrieved
App. No. Filing Date

Country Code App. No.

PTION B

This Request may be used for the infrequent circumstance when a claim for priority to an application filed in a participating

foreign intellectual property office was made prior to that foreign intellectual property office becoming a participating foreign
intellectual property office.

Please retrieve the priority application identified in Columns A and B:
A B
Code for Participating Office Application to be retrieved
(e.9., EP, JP, KR) Filing Date
or WIPO DAS Depositing Office
(e.g., AU, DK, ES, FI)

1 KR

App. No. Access Code

(for WIPO DAS Depositing Office)

10-2018-0077270 2018-07-03

The USPTO will not attempt to retrieve the identified priority application(s) unless an identical claim for foreign priority to the application
identified above is made pursuant to 37 CFR 1.55(c) or (d) or a petition is granted under 37 CFR 1.55(e). Applicants are advised to
consult Private PAIR (accessed through www.uspto.gov) to assure that the retrieval has been successful. The applicant bears the
ultimate responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign
intellectual property office, or a certified copy of the foreign priority application is filed, within the time period set forth in 37 CFR
1.55(g)(1).

I hereby declare that I have the authority to grant access to the above-identified foreign application(s).

/lan M. Hughes/ 09/26/2019

Signature Date

lan M. Hughes 571-267-7183

Printed or Typed Name Telephone Number

Attorney 41,083
Title Registration Number, if applicable

— THis COlecuon of mformaton 15 required By 37 CFR 1.55(d). The miormaton 1s required 10 obtaim or retam a Deneit by the public which 1s 10 T (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 8 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case.
Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information
Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

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

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

1.

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

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(¢)).

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 inspections 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

EFS ID: 37283481
Application Number: 16147530
International Application Number:
Confirmation Number: 3695

Title of Invention:

APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE

ALLOCATION FOR NEW RADIO
First Named Inventor/Applicant Name: Kyujin PARK
Customer Number: 76277

Filer:

Kyung Hee Kim/yujin Chun

Filer Authorized By:

Kyung Hee Kim

Attorney Docket Number: 811.0143
Receipt Date: 26-SEP-2019
Filing Date: 28-SEP-2018

Time Stamp: 12:07:50

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes Multi Pages
. Document Description File Name ile Size( y V u '. . 9
Number Message Digest | Part/.zip| (if appl.)
218548
1 Request for USPTO to retrieve priority | 8110143RequesttoRetrieveElec no 2
docs tronicPriority.pdf
684987e886b1d0d7ed5802da72c23a81d9)|
85666e
Warnings:
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Information:

Total Files Size (in bytes){ 218548

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
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1.0 Certified copies of the priority documents have been received.
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3.0 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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Notice of Pre-AlA or AlA Status

The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.
This office action is in response to the application serial number 16/147,530 filed on
09/28/2018.
Claims 1-5, 6-10, 11-15 are pending.

Priority

Acknowledgment is made of applicant’s claim for foreign priority under 35 U.S.C.

119 (a)-(d). The certified copy has been filed in parent Application No. REPUBLIC OF

KOREA 10-2017-0128188, filed on 09/29/2017.

Acknowledgment is made of applicant’s claim for foreign priority under 35 U.S.C.
119 (a)-(d). The certified copy has been filed in parent Application No. REPUBLIC OF

KOREA 10-2017-0162728, filed on 11/30/2017.

Acknowledgment is made of applicant’s claim for foreign priority under 35 U.S.C.
119 (a)-(d). The certified copy has been filed in parent Application No. REPUBLIC OF

KOREA 10-2018-0077270, filed on 07/03/2018.
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Claim Rejections - 35 USC § 103
In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

Claims 1, 2-5, 11, 12-15 is/are rejected under 35 U.S.C. 103 as being
unpatentable over 20180324786 (6250255) in view of 20190044689 (62564787).
Regarding to claim 1, 20180324786 teaches a method of transmitting uplink (UL)
control information by a user equipment, the method comprising:

Receiving, from a base station, UL control channel resource set information for UL
control information transmission (determining or selecting, by a user device, a set of
uplink control channel resources out of a plurality of predetermined sets of uplink control
channel resources) [see Figure 5, step 510 and Paragraphs 0006 & 0007 & 0028 &
0029 & 0036 & 0045 & 0055 & 0057] ;

determining one of UL control channel resource sets contained in the UL control
channel resource set information (determines or select a set of uplink control channel

resources out of a plurality of predetermined sets of uplink control channel resources )
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[see Paragraph 0055] (select uplink control channel (e.g., PUCCH) resource set out a
plurality of predetermined uplink control channel resource sets) [see Paragraph 0057];
determining one of UL control channel resources contained in the determined UL
control channel resource set (select a resource within a resource set) [see Paragraph
0058] [see Figure 5, step 520, selecting, by the user device, an uplink control channel
resource of the determined set of uplink control channel resources];

transmitting UL control information through the determined UL control channel resource
(transmitting, by the user device, control information via the selected uplink control
channel resource) [see Figure 5, step 530].

However, 20180324786 does not explicitly teach UL control channel resource set
configuration.

20190044689, from the same or similar fields of endeavor, teaches the user
equipment (UE) receives, from the base station, UL BWP configurations, RRC
configuration of BWP) [see Figure 5 and Figure 6 and Paragraphs 137-152].

Thus, it would have been obvious to one of ordinary skill in the art before the
effective filing data of the claimed invention to modify the system of 20180324786 in
view of 20190044689 because 20190044689 suggests that what are needed are
techniques to facilitate the allocation and use of bandwidth for wireless communication

systems.
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Regarding to claim 2, 20180324786 and 20190044689 teach the limitations of claim 1
above.

However, 20180324786 does not explicitly teach wherein the UL control channel
resource sets are configured for each UL bandwidth part (BWP) configured for the user
equipment.

20190044689, from the same or similar fields of endeavor, teaches wherein the

UL control channel resource sets are configured for each UL bandwidth part (BWP)
configured for the user equipment (UL bandwidth part) [see Figure 5 and Figure 6 and
Paragraphs 137-152].

Thus, it would have been obvious to one of ordinary skill in the art before the
effective filing data of the claimed invention to modify the system of 20180324786 in
view of 20190044689 because 20190044689 suggests that what are needed are
techniques to facilitate the allocation and use of bandwidth for wireless communication

systems.

Regarding to claim 3, 20180324786 and 20190044689 teach the limitations of claim 1
above.

However, 20180324786 does not explicitly teach wherein the each UL BWP is
activated through DL control information.
20190044689, from the same or similar fields of endeavor, teaches wherein the each
UL BWP is activated through DL control information [see Figure 5 and Figure 6 and

Paragraphs 137-152].
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Thus, it would have been obvious to one of ordinary skill in the art before the
effective filing data of the claimed invention to modify the system of 20180324786 in
view of 20190044689 because 20190044689 suggests that what are needed are
techniques to facilitate the allocation and use of bandwidth for wireless communication

systems.

Regarding to claim 4, 20180324786 further teaches wherein the determining of the one
of the UL control channel resource sets is performed based on a size of the UL control
information [see Figure 5 and Paragraphs 0006 & 0007 & 0028 & 0029 & 0036 & 0045

& 0055 & 0057].

Regarding to claim 5, 20180324786 further teaches receiving, from the base station,
downlink (DL) control information containing information indicating the one of the UL
control channel resources for the UL control information transmission, wherein the one
of the UL control channel resources is indicated from the base station through the DL
control information [see Figure 5 and Paragraphs 0006 & 0007 & 0028 & 0029 & 0036 &

0045 & 0055 & 0057].
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Regarding to claim 11, 20180324786 teaches a user equipment for transmitting uplink
(UL) control information, comprising:
A receiver configured to receive, from a base station, UL control channel resource set
information for UL control information transmission (determining or selecting, by a user
device, a set of uplink control channel resources out of a plurality of predetermined sets
of uplink control channel resources) [see Figure 5, step 510 and Paragraphs 0006 &
0007 & 0028 & 0029 & 0036 & 0045 & 0055 & 0057] ;
A controller configured to determine one of UL control channel resource sets contained
in the UL control channel resource set information (determines or select a set of uplink
control channel resources out of a plurality of predetermined sets of uplink control
channel resources ) [see Paragraph 0055] (select uplink control channel (e.g., PUCCH)
resource set out a plurality of predetermined uplink control channel resource sets) [see
Paragraph 0057];
determine one of UL control channel resources contained in the determined UL control
channel resource set (select a resource within a resource set) [see Paragraph 0058]
[see Figure 5, step 520, selecting, by the user device, an uplink control channel
resource of the determined set of uplink control channel resources];
a transmitter configured to transmit UL control information through the determined UL
control channel resource (transmitting, by the user device, control information via the
selected uplink control channel resource) [see Figure 5, step 530].

However, 20180324786 does not explicitly teach UL control channel resource set

configuration.
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20190044689, from the same or similar fields of endeavor, teaches the user
equipment (UE) receives, from the base station, UL BWP configurations, RRC
configuration of BWP) [see Figure 5 and Figure 6 and Paragraphs 137-152].

Thus, it would have been obvious to one of ordinary skill in the art before the
effective filing data of the claimed invention to modify the system of 20180324786 in
view of 20190044689 because 20190044689 suggests that what are needed are
techniques to facilitate the allocation and use of bandwidth for wireless communication

systems.

Regarding to claim 12, claim 12 is rejected the same limitations of claim 2 above.
Regarding to claim 13, claim 13 is rejected the same limitations of claim 3 above.
Regarding to claim 14, claim 14 is rejected the same limitations of claim 4 above.

Regarding to claim 15, claim 14 is rejected the same limitations of claim 5 above.

Claims 6, 7-10 is/are rejected under 35 U.S.C. 103 as being unpatentable over
20180324786 (6250255) in view of 20190044689 (62564787).
Regarding to claim 6, 20180324786 teaches a method of receiving uplink (UL) control
information by a base station, the method comprising:
Determining, by a user device, UL control channel resource set (determines or selects a
set of uplink control channel resource out of a plurality of predetermined sets of uplink
control channel resources) [see Paragraphs 0055 and Figure 5, steps 510, 520]

information for transmitting UL control information to a user equipment; and
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receiving the UL control information through one of UL control channel resources of one
of UL control channel resource sets contained in UL control channel resource set
information (transmitting, by the user device, control information via the selected uplink
control channel resource) [see Paragraph 0055 and Figure 5, step 530].

However, 20180324786 does not explicitly teach transmitting UL control channel
resource set configuration information for transmitting UL control information to a user
equipment.

20190044689, from the same or similar fields of endeavor, teaches transmitting
UL control channel resource set configuration information for transmitting UL control
information to a user equipment (a base station transmits PUCCH resource set
configuration information to a user equipment) [see Figure 5 and Figure 6 and
Paragraphs 137-152].

Thus, it would have been obvious to one of ordinary skill in the art before the
effective filing data of the claimed invention to modify the system of 20180324786 in
view of 20190044689 because 20190044689 suggests that what are needed are
techniques to facilitate the allocation and use of bandwidth for wireless communication

systems.
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Regarding to claim 7, 20180324786 and 20190044689 teach the limitations of claim 1
above.

However, 20180324786 does not explicitly teach wherein the UL control channel
resource sets are configured for each UL bandwidth part (BWP) configured for the user
equipment.

20190044689, from the same or similar fields of endeavor, teaches wherein the

UL control channel resource sets are configured for each UL bandwidth part (BWP)
configured for the user equipment (UL bandwidth part) [see Figure 5 and Figure 6 and
Paragraphs 137-152].

Thus, it would have been obvious to one of ordinary skill in the art before the
effective filing data of the claimed invention to modify the system of 20180324786 in
view of 20190044689 because 20190044689 suggests that what are needed are
techniques to facilitate the allocation and use of bandwidth for wireless communication

systems.

Regarding to claim 8, 20180324786 and 20190044689 teach the limitations of claim 1
above.

However, 20180324786 does not explicitly teach wherein the each UL BWP is
activated through DL control information.
20190044689, from the same or similar fields of endeavor, teaches wherein the each
UL BWP is activated through DL control information [see Figure 5 and Figure 6 and

Paragraphs 137-152].
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Thus, it would have been obvious to one of ordinary skill in the art before the
effective filing data of the claimed invention to modify the system of 20180324786 in
view of 20190044689 because 20190044689 suggests that what are needed are
techniques to facilitate the allocation and use of bandwidth for wireless communication

systems.

Regarding to claim 9, 20180324786 further teaches wherein the determining of the one
of the UL control channel resource sets is performed based on a size of the UL control
information [see Figure 5 and Paragraphs 0006 & 0007 & 0028 & 0029 & 0036 & 0045

& 0055 & 0057].

Regarding to claim 10, 20180324786 further teaches transmitting, to the user
equipment, downlink (DL) control information containing information indicating the one
of the UL control channel resources for the UL control information transmission, wherein
the one of the UL control channel resources is indicated to the user equipment through
the DL control information [see Figure 5 and Paragraphs 0006 & 0007 & 0028 & 0029 &

0036 & 0045 & 0055 & 0057].

Petitioners' Exhibit 1004

Ericsson Inc., et al. v. KT Corporation, et al.

Case No. IPR2025-00083; U.S. Patent No. 10,638,463
Page 167 of 319



Application/Control Number: 16/147,530 Page 12
Art Unit: 2412

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CHUONG T HO whose telephone number is (571)272-
3133. The examiner can normally be reached on 7:30-4:00.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Charles C Jiang can be reached on 571-270-7191. 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
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USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/CHUONG T HO/
Examiner, Art Unit 2412
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format0] HEE £ Stk Wl &Y, short-PUCCHH THSH wp to 2 bites] UCI A
&= ¥%F PUCCH format B 3 0|42 pavload size® 2= UCI A&E HTH PICCH
format®] ZtzZh F== 1, EFF lone-PUCCH] THEHALZ up to 2 bits=] UCI &S
HAgt PUCCH format % I 0142 payload size® ZH= UCI AEE H+ PICCH

formato] Zr=h Feld = <l

o

=, Rl UCI HEES HEFF PUCCH structures “FeToll ¢lolM PUCCH
duration®} PUCCH format™l THRF B2 242 2 +F 5 o).

2 UEE MRl T HARQ  ACE/NACK ZEW] =& aperiodic CSI
reportings 9§ PUCCH AH & whdol i A|HErch

HFZ1ol A H&F Biel Zo] R E O BEAM PEE S serving

cell& = St 0] bandwidth part(s)E FHEY 5 ok FHE o=z HY
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Scelld] THeHA & Z2H2F =HA 22 bandwidth part(s)”t +4HD0 FHEE £+ 3
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bandwidth part(e)7t #4442 F&, SEE d2l2] A7 b2 bandwidth part®
activationstd A2 = Sitt. FAHFH2=R DL E+4&5 HsHAM sHF servine

celloflA s OHE Ha +4F &t ol4re] DL bandwidth part(s) & 2|9

4
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o
)
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af oHEke] PUCCH =4 A AA] H sH4 7F ambisunity® BHAISE?] 3 FAH
21 PUCCH AH T ®hdof tHsH A9t

VR = ZIR=Z/UEY A Z2be] S HE HARQ ACE/NACE T/ EWHE 9

2

StLt 0142l PUCCH resource(s)® 748 THUT PUCCH resource set &2 2h2h
b ol4re] PUCCH resource(s)2 F-HF E52] PUCCH resource setsg T-E3tH,
O] UE-specific higher laver siznaling® B Z42e o A2 == o
0]&= UE-specific hisher laver sisnalines =3 Y22 s 95 o3t &
£ ZE==2] PUCCH resource set(s)o] 783 FAS, ZI1ZA=Zd|A PICCHE S&H H2l2
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=, Z1A=E g THE Hul oir #1= A s 22 SS9 PUCCH

resource setis), BUP #22 #H3+ E o E dhue E2 =2=2] PICCH resource

setis), -, BUP #NE HTF T CE Ftte] F2 =52 PUCCH resource set(s)ZHA|

rlo
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regsource set=
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PUCCH AFH 3 AH(ZZ
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O]x8 higher layer sienaline®l =3 Z<te] BIPREZE BiLt E2 559

PUCCH resource setis)0] TdF A%, 4718 DL assigmment ICIE E3%F

resource indication @H FHE F+H= 1A 1A =Z2 PUCCH A4S #SH L

BVP indication @EE BAIHeo=R FTEEF FoAT + 3, FAHFHcz 479

DL assizmment DCIE E=35F PUCCH resource indication BEZ= UL BWP indication

AR {e.g. BWP index @H) + s UL BWP W< PUCCH resource set indication 78
Hie.g.

PUCCH resource set index EH) + T PUCCH rescurce set F+ET=

PUCCH resources = THFO] HARQ ACE/NACKE T EWHE 28] AMET PUCCH rescurce

indication HE (e.g. PUCCH resource index within the PUCCH resource set) o2
g

2 ik, o, 2=ls BYP Wo|lM PUCCH resource sets AT 1A,
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= PUCCH
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resource set
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=

indication FHE= H=2]E =+
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g oEE
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o
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o222y 4d4E slot 0O|F(e.g. j slots Ol UL BVP indication HEOM m} UL
BWP switching(=, @S active UL BUPE deactivationStd i AA] FHEO T}

2} 22 UL BYPE activation = EZHE WSS F2 5 gl o, 4
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7l k B2 = 0 ol4e] dele] Hsglezd, delg] pEFE ZrE AU, 2
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A2 PUCCH resource indication BHEEZ 7HE = ot ©, o] o si= PUCCH
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i

r
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2 PUCCH &4 AlF., & PUCCH d&0] O1FHA+= slot(EE =59 slots &0l

FUCCH #H&o] o]fFE &%, PUICCH H&0o] AZFEE slot)A S active UL BIPZ
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<

HA F5, 24 =LY% indexs] DL BVFeF UL BVPE associationst s FLT =5

HARD ACE/NACK T|EWHE %t PUCCH resource setis)S &
2 UL BYP commenshA]
GtLt=] PUCCH resource sets T

A5t= PUCCH resources® F 25| glo] A, Hel=

#= PUCCH resource set=

7]—7]—3]

ZtZte]l PUCCH resource= SHE TS #si d2FH D E 0L BVPHA EelE PUCCH

resource= 2 TEHE 5 U0 =, PIAZAA L8 HEE g PUCCH rescurce
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set(z) S Hot= 22e] PUCCH resource® HETN 2lolA, T PUCCH
resource”’t THEE UL BIP FEE EITFES & 5 ok oo mdet deje o

ie Zeo =0
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TE s 4719 higher laver signalingE® 5 E3FH
PUCCH resource zet(s)& T-45t= ZH2he] PUCCH resource PUCCH format 273 3
H, oL BWP 28 EH H siF UL BUP W2 time/frequency domain FUCCH AHH &
d AH(ZFZ FPHESE code-domain AHH HE EHH) Fe2A FHe|H 5 glTh
o] F%, 712 DL assignment DCIE E3H {&Zl= PICCH resource indication
AHE= 719 implicit UL BVWP indication2 &%} SL5HH FUCCH resource set
indication X (e.g. PUCCH resource set index HHE) + s PUCCH resource set
T-d8l= PUCCH resources & THHO| HARD ACE/NACE I =EHE & AREE FICCH
resource indication ‘¥ (e.s. PUCCH resource index within the PUCCH rescurce
set) 22 FHIFA L, EZ PUCCH resource set(s) T-Hoh= PUCCH resources =
THFO] HARO ACE/NACE = s AMEZ PUCCH rescurce indication HH(e.s.
FUCCH resource index within the PUCCH rescurce set)?to 2 FHE = SICh, 4
712t DREZIAIR PUCCH resource setd® A0 lold, 5EFE classification
719+l PUCCH resource set 7-d0] o]20|E FF, d §F classification HXE
7} %t7] PUCCH resource set indication FHE thialE & it ®|E &9, PUCCH
format =2 PUCCH duration &2 PICCH pavlead size S0 mieb ZH2E PUCCH
resource set0] B2 FHE Ag, &2 @ PUCCH format FH E£ PUCCH

duration “@H Z2 PUCCH pavload size FE S0] ZHt 4712 PUCCH resource
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serving cell¥lA ZA|HEt= transmission direction™ T2}, unpaired(i.e. TDD)

1

< paired(i.e. FII) spectrum® 2 F4F serving cell?d A%, FAHx dH} o]
2] DL bandwidth part(s)2} UL bandwidth part(s)?} 22 242 5 3len, 7
A= e o Bz 2o AT stube] DL bandwidth part 2L

al Al

== L

e

sy w3 ®

I

&

e

{e.z.

fol

bandwidth partPtE activation®ted ZH2h 4
POCCH/PDSCH, PUSCH/PUCCH, etc.)®] &4& #8H ARESIES FHSO. o,
DL-only &2 [L-only serving cell® AL, Z¥2F DL bandwidth partis) Z= 1L
bandwidth part{g)2to] 74 B FHEEH & 3l

ol mer, 2 initial access?t O1FHZ Peell 2]M CAE FiH F+HEE
Scelld] THeHA & Z2H2F =HA 22 bandwidth part(s)”t +4HD0 FHEE £+ 3
c}t.

olHE des s e FEE Y9 serving cellMA &Lt o]4be
bandwidth part(e)7t #4442 F&, SEE d2l2] A7 b2 bandwidth part®
activationstd A2 = Sitt. FAHFH2=R DL E+4&5 HsHAM sHF servine

celloflA s OHE Ha +4F &t ol4re] DL bandwidth part(s) & 2|9

4

DL subframes/slot/mini-slotMlA F4S] DL bandwidth partE activation®ld ARE

L DRZREAIRZ IL &S fIsHA 0 serving cellollA S ©HsS 98] 7

o
)

AE St o]-dE] UL bandwidth partis) & Y22 UL subframe/slot/mini-slot™]
A k2] UL bandwidth partE activation®td AFEFICEH

deole] oidkeyl tHEF 4F7] DL bandwidth part 2! UL bandwidth part2
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activation/deactivation AlAl= PDOCCHE Eo H&E= DCI(Downlink Control
Information) & E& O|=0id = itk FHA 2=z piscHof] It Hd 22 E=
£ E#5tc DL assizmment DCIE E3H DL bandwidth part®l CHRF activation 2!
deactivation®] OlFoi@ == ¢ITh ESF pUscHoll THE AHY 2 FHE 2dste
UL grantE =1 UL bandwidth part® THEF activation B! deactivation®] O]F
4 5 3

2 dEHA= ol2t 20| UB-specifictt bandwidth part(0]5HlAH = H™H 2
Holg #H bandvidth part& BIPR AL FHoh) 219 5oz st
PUCCH A T HhH 8l JOef #Est FHEQ 712 Fa2k HHe 200 s Agh

stk =5

UL BYP activation/deactivation, =, UL BWP switchineMl THE Z|A]=
af oHEke] PUCCH =4 A AA] H sH4 7F ambisunity® BHAISE?] 3 FAH
21 PUCCH AH T ®hdof tHsH A9t

VR = ZIR=Z/UEY A Z2be] S HE HARQ ACE/NACE T/ EWHE 9

2

StLt 0142l PUCCH resource(s)® 748 THUT PUCCH resource set &2 2h2h
b ol4re] PUCCH resource(s)2 F-HF E52] PUCCH resource setsg T-E3tH,
O] UE-specific higher laver siznaling® B Z42e o A2 == o
0]&= UE-specific hisher laver sisnalines =3 Y22 s 95 o3t &
£ ZE==2] PUCCH resource set(s)o] 783 FAS, ZI1ZA=Zd|A PICCHE S&H H2l2
s 9%t PDSCH  scheduling Ao FXRE AL Al dHE DL assiznment

DCI(Downlink Control Information)= 3HE PDSCH ==41of tHeh sHE THErel HARQ
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ACE/NACE Tl EW S R 5t PUCCH resource indication BEE EFESH A& == gl
c}, =, 7123|222 Y=z s 25t PDSCH transmission B2, SHE TOHES €35
AAE TSt PUCCH resource set= T-d5H= PUCCH resources & SHubE PUCCH

regources S

tod

e
rlo
=10}

g s Hall dEF =222 PUCCH resource sets

alr

= THbe] POCCH resource set 2 ST PUCCH resource setE FHEE  PUCCH
resources = ©oFL2] PUCCH resource® HABHSIH, 0]F DL assignment DCIE S5l
A&sto=zy, F THEolA HARD ACE/NACK mlE¥2 2|& AMEE PUCCH resource

£ dynamicSHH SRS FHoT 5 i,

ol
of

= TEMAE oS

I
2
2
4
13
rO

PICCH resource set 2473 BPH 2 &)
PUCCH resource indication WS A2}

MA dele] s HeF A7) PUCCH resource setis)= T-dots 7 e
A4, ©E] HARD ACE/NACE mlEwE 9 &Y ¥ PUCCH resource set(s) € T4
gofl SlolAd, s Bde fa] 2FF UL Bp EE 22 ME e PICCH resource
set(s) S EETES 9T =+ it |l 0. €49 TEE A& okele O

szt 2ol wHel UL Bipst 2EE F9(H, oblle & 32 ZZbe] pip T Fobe

-

20 overlapping®El Al LS FAHAZF oL, Hele] BIP b SOl S04
partially &2 fully overlappingE| == BWP 7-H0| o]FE $x glor, FA

Hel UL BYP H7Fo <& = o] AHefER] ¢fE), sHE ©HXel HARQ ACK/NACK

=

EWMES 15T PUCCH resource indications #&H 2H2he] UL BUpP = g o o

g

2 E5=9 PUCCH rescurce set(s)E HESH O|F UE-specific higher laver

32-17

Petitioners' Exhibit 1004
Ericsson Inc., et al. v. KT Corporation, et al.
Case No. IPR2025-00083; U.S. Patent No. 10,638,463

Page 226 of 319



<53

<5

HE X - 2017-11-30
sienaling® Bl sHE O d&5es F2T == gl
=, Z1A=E g THE Hul oir #1= A s 22 SS9 PUCCH

resource setis), BUP #22 #H3+ E o E dhue E2 =2=2] PICCH resource

setis), -, BUP #NE HTF T CE Ftte] F2 =52 PUCCH resource set(s)ZHA|

rlo

ZtzZte] pyp ¥ 2 & NHE egroup of one or more PUCCH resource setis) S 235

O

EE Foxd 5 gtk o] A9, Zt2r2] UL BYP ® 2 higher layer signalingS

¥

H 233

HLt

L

2w

FUCCH

rlo

+ds= Z=Zte] PUCCH

alr

=
regsource set=

resource— PUOCCH format €73 FEH, s UL BV Wel time/frequency domain

PUCCH AFH 3 AH(ZZ

F7MH o R code-domain AHH HE FH) o= F
2" 5 gl

O]x8 higher layer sienaline®l =3 Z<te] BIPREZE BiLt E2 559

PUCCH resource setis)0] TdF A%, 4718 DL assigmment ICIE E3%F

resource indication @H FHE F+H= 1A 1A =Z2 PUCCH A4S #SH L

BVP indication @EE BAIHeo=R FTEEF FoAT + 3, FAHFHcz 479

DL assizmment DCIE E=35F PUCCH resource indication BEZ= UL BWP indication

AR {e.g. BWP index @H) + s UL BWP W< PUCCH resource set indication 78
Hie.g.

PUCCH resource set index EH) + T PUCCH rescurce set F+ET=

PUCCH resources = THFO] HARQ ACE/NACKE T EWHE 28] AMET PUCCH rescurce

indication HE (e.g. PUCCH resource index within the PUCCH resource set) o2
g

2 ik, o, 2=ls BYP Wo|lM PUCCH resource sets AT 1A,
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A3t classification 718+ PUCCH resource set 780] o]F0{Z&

Am

2%, g

Am

E classification X7} 7] PUCCH resource set indication FHIE THME

R

2k, & &9, PUCCH format == PUCCH duration &2 PUCCH payload size

lli

o] w2t ZHZF PUCCH resource seto] WHE = FdE A%, 242 s PUCCH format

HAY E£ PUCCH duration BE ZE£2 PUCCH payload size HBE S0 22t 42729

indication FH 4 AREZE & 3tk ol &9, A7dA

PUCCH resource set
A&7t Biel 20| RRC signalling® =3H PUCCH resource sets TEETO| SIHA,
PUCCH format B= WL 2| PUCCH resource set= FHSEF F=st0, 471 L
asziemment DCIE =50 T2l HARD ACE/NACKE T EHHE 2%t PUCCH format AIA] H
HE d&to=zHd, olF =l

s T2 PUCCH resocurce TS £$F PUCCH

resource setd] TEILES FT £ itk T OFE d=2A, siE SHoA J&
cHoF Sh= PUCCH pavload size &, UCIZl pavload size®ll Wl BZ 2] FICCH
resource set= THSIES Holstn, THHo] #<Lciob Sh= UCI pavload sizedll
w2t A7l PUCCH resource DEe= TP PUCCH resource setd] ZEEL S Ao

2 2tk =, IL assigmuent DCIS E&H -47]2] PUCCH resource indication EXE

{e.z. ARI, ACE/NWACE Resource Indicationy8H0] ASELE S Felstn, S 0

i

-4 EF7] H5E PUCCH resource set= ZFTM 1A, i DL assignment DCI

i

=] ZEE= PUCCH resources o sHE ©E0] &8Ol = UCI pavload

size®] W2} S PUCCH resource set0] EE€IXES FHAT = o, = #iF

PUCCH resource set BE(EE, 427 PUCCH classificationtll T™E AJA] FEEH
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E3 2t s PUCCH resource set W2 PUCCH resource index FXE+ joint coding

HAoR encoding®=d] Stte] FH FHE FH S4UE 5 g B A7

od

PUCCH resource set indication B FAHEE= F FEE= Shuke] OL BIP WA =

2% S slen, s I

[

d
a
nk

2] PUCCH rescurce sets H7H0] A g A2
BUP & StLbe] PUCCH resource set +-8TF AHEl= 2%, 4712 PICCH resource
set indication FHEE= H2E & 3tk o]|AE L assiegmment DCIE SE&H FPICCH
d&S AT UL BUP indication EE7F 32 F2, ST UL BIP indication F&
= 7oz Y ©Ee UL BUP activation FEXE B Jol mE UL EBIP
switching AlA] HHEHZE AMEE £ 20, FHE=2Z SHE UL BVP indication HE
o et sHE T2 dHE DL assienment DCI =4 slot2 ZREH €73 =zlot O|F
(e.e. k slots O]F)ofl 8 UL BYF indication FE0| W2 IL BWP switching(Z,
AL active UL BVPE deactivationtt sHE RIAl FEH el HEF UL BIFS
activation ot= & eI SE HaA £ 2T, T= sHE PUCCH < slot
2288 YE slot olH(e. g, i slots 01F)] UL BUP indication BAEH w2t UL
BYP switchineg(S, @S active UL BUPE deactivationdtld s AA] FHo] ot

2} HE& UL BUIPE activation ot EZh<S UL S Foxh & o o, 4

s}
1o,
lo
=
o
rH
BN
o
b
Y
i
~

Tk 52§ 2 0 olde de9 F=gezd, o
A= 2ls H7EE™ higher laver signaling= Till A& AL, E2 g
capability0ll wel 2HE = Sloh. ESF 47 L BYP indication FHZ HiHe

active UL BWPE AlATh= E%, sHFE B2 A7) BUP svitching S23& A
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718 IL assismment DCIE E%F PUCCH resource indication BE FHE
TEsE E O vz, 47 UL BiPe UR3Ecz FFEE 5 3en, o
w2t SHE DL assignment DCI2] PUCCH resource indication EE+= HT UL BYF
indication FEE H2|3t PUCCH rescurce set indication FE + SHTE PUCCH
resource set T-@5h= PUCCH resources & THRO| HARD ACE/NACE T EHHE £3l
AHEE PUCCH resource indication HEZ FHE = SITh. ©. o] ©f &3 FICCH
resource set indication EAE + SHF PUCCH resource set T-@5t= PUCCH
resources = SH=0| HARD ACE/NACE Z|EWHES #& AFER PUCCH rescurce
indication HXE 472t ELTF W oz FHE £ QITh, o™ UL BIF7E 4EF

oz ZHEE E5, i PUICCH A&E 3+ UL BUP= sHE DL assisnment DCI

i
ol

slotoll A sHE T2l active UL BYPR ZBFEEL = Fe|g 5 glth 1L BYPE

ik
Ho

Hez ZFshs & tE WHe=zA, P PUCCH d&5S HTH UL BIP= T

al
ri
=

o] PUICCH &€& AlFE, & PICCH @&0] olFHAE slot(EE =9 slots E3

o

FUCCH &&0] o]2HZE FS, PUCCH d£0] AlFEH= slot)dlHY active UL BYPE

ZEE=s FoF £ 3ok 47 puccH A& HF UL BIPE WSz FEE

rir

F o= "oz, PDSCH AME EE0| o|FHA= DL assignment DCIZF A&
= pL BiP W2 PUCCH d=S 9l asscciation® UL BIPE Hez £ gtk &2
i DL assigmment DCIM WHE POSCH @& 0] o|FHA|= DL BYP ®=E PUCCH A&

= 9ol association™ UL BUPE F2E & it o] @5, dajg s #ad 4
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dF Z2H2re] DL BYP ¥ PUCCH &5 # association® UL BYFE Z1AZ0HA 4

A5l UB-specif

i

ic higher layer signalling &£ L1 control signalinggS EdH

e oY &5 Y, 2 implicit$h DL BWP - UL BWP association rulegs 3

o
I__D|'Lrl
H
o
P oo

i
04l
il

£ =o, 100 Zolla ZH2F pLab Lol ois] SLEF Bip 2FH o] o

TDD/EDD “&oflA DLk ULl tHel SL§F H=2] BUF EF0] o|&

EUTt index® DL BUP2l UL BYPE associationdlE = Fod 5

THbe] HARQ ACE/NACE T E¥HE 2%+ PUCCH resource setis)is &

E HMHo=m Y, i PUCCH resource setizs)= UL BUP commonshH|

A
o°
1o
1o
rf
e

= #a €483 Shub=] PUCCH rescurce set® 4

Aat= PUCCH resources® ATl 1AM, sHZ PUCCH resource set= +HTH=

Zrz2h=] PUCCH rescurce= sHE TS s €83 nE 1L BipdlA F<F PUCCH

resource= 2 THEHE £ ok S, Z1AZMA Sy WS A% PUICCH rescurce

set{z)S ATt ZH2re] PUCCH resource® HET glA, ™ PUCCH

resource’F +HE = UL BP BEE ETSEIES 3 = gt o]y w2 deje] o

=g

& #sH 712 higher layer siznalings S EFF

Hpel

Jleh
rlo

=50

af

PUCCH resource setis)E& F-45t= 2Zr2he] PUCCH resources PUCCH format €3 A

H, UL Byp 43

Fd5 4 aF UL BUP We time/frequency domain PUCCH AFH A

H HH(T2 F7FHOR code-domain AHY ¥ FH) TomM HB $ UCh

o] A&, #7149

DL assigmment DCIES S5H AE=E+ PUCCH rescurce indication
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AE= 719 implicit UL BVP indication® F%2F 5L &M PUCCH resource set

indication HH {e.g. PUCCH resource set index X)) + s{E PUCCH resource get

T8l PUCCH resources & THE0] HARD ACE/NACE T EWHE s AFEE PUCCH

regource indication X (e.g. PUCCH resource index within the PUCCH resource

set) 22 FT-HAEAL}, 2 PUCCH resource setis) T-¥5t= PUCCH resources =

THRl0] HARD ACEAWACE Em]CHEES 254 AFE T PUCCH resource indication HH (e 2.

PUCCH resource index within the PUCCH resource set)Pteoz@ FHE 5 glch, &b

712} DRFEZYAIR PUCCH resource sets T-2Ho SlolA, 5EE classification

Z18k=] PUCCH resource set 7-80] ol E F=2, T 53 classification FE

ZF 4F7] PUCCH resource set indication FEE AT = 3ITh W& &9, PICCH

format E+& PUCCH duration E2 PUCCH payload size &9 @b 2H2F PUCCH
resource set0] B2 F4HE JFL, 22 i PUCCH format EXHE E2 PICCH

e

o B |

duration @XH E& PUCCH parload size BH F0] 219l PUCCH resocurce

set indication HH T AMEE = Itk E= s PUCCH resource set @E(E

=. A7) PUCCH classificationt] THE AA] FHE ZEh=2l Y PUCCH resource

set LWH2] PUCCH resource index HE+ joint coding ®A 22 encodine®E™ &Lt

2] Hy HdHhs5 Ed 25AE . It o, 2712l PUCCH resource  set
indication B3 AH = S T 52 PICCH resource sets -H7H0] AAHE+=
St Egg ¢ glol, T tLt2] PUCCH resource set 7ETF Z]H =]
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Z7FE 22 higher layver signalingsS Z8H HEE= PUCCH rescurce sets

T-d5t= PUCCH resource 273 FHE7F 22 UL BYF 23 HEE =

et

&t

2%, IL

rr

assienment DCIS] PUCCH resource indication “AEM =& Z|A]E PIUCCH rescurce
o] et A2l e] HAlE UL BYP indication®] case®} DFEAZIRIZ aE TR A
= PUCCH resource?t 74 EZ+= 0L BYPE UL BWP activation &= UL BYP

=Z}
)

= ~5H=]
= T g o

_|_,'-T
o
o
o,
.
o
59
s

switching

FrHH o= 7oA A&t uiel 20| UL BIPE 2 THRRe] HARQ ACE/NACK T
s Ha sty Z2 S8 PUCCH resource set(s)0] #3F J%, E= 1L
BUP common®tA] stite] &2 ==9] PUCCH resource =zet(s)0] €3F A&, T
PUCCH rescurce set(s)S F-HSt= ZH2he] PUCCH rescurce== T2 aperiecdic
CSI Wems A EFE £ SIns F2FE + i, 2HA==z J1A=d =2
B delel el aperiodic CSI  reporting®] DL assismment DCIE  E3H
trigeering® = ST 0l& #&H U&= RS #S DL assiegmment DCI formats

Aoty gl , THEe] gperiodic CSI reportings trigseringShr] H5F AH

of

AE FEEIEE T 4 2lom, SHE apericdic CSI reporting AlA] HBH G995
=50 Sl aperiodic CSI reporting®l triseerine® A%, sHE DL assisoment

DCIE EdH AlAlZEl= 4712l PUCCH rescurce T FAHOW wel s PUCCH
resource®™ =00 PDSCHM] THEF HARD ACE/NACK T EWH HB2l M aperiodic CSI
reporting FE T multiplexingst] ML s FoT = itk =, 42719 PUCCH

resource set EHE HARQ ACE/NACE TE|EWH3} gperiodic CSI reportines $5H
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common?t FUCCH resource set E3Y & 3T}

F= ZIAZ/ANEHINA  A71e] HARQ ACK/NACKE mIEwdE #%h PUCCH
resource set(s) E7H2 WEZ aperiodic CSI reportings #2F PUCCH resource
set(s) & TH5H OlE UE-specific hisgher laver sisnaling® &4 ZfZhel oL
= &S Fo" = 3. 5, g9 U EE aperiodic CSI D EWTHE
gt Fhtel E2 222 PUCCH resource set(s)E TFH5 0lF UB-specific
higher layer signalings =oH Z42be] ©d=m JdLsin & Fodh 5+ Sich o] &
<. T aperiodic CSI T EEHES 5+ PUCCH resource =set< -271S] HARQ
ACE/NACE mTEHE 2|Sh PUCCH resource set T4 ®HIF ZL5HH 22 PUCCH
format B2 E2 PUCCH duration BE L ZE FHE T 11, T2 #H g9
748 = Itk 3Tt aperiodic CSI reportine® %t BT 2| PUCCH resource
set(s)e YO 3o1A, H710l M&Th vieb Z0] UL BIP BE aperiodic CSI
reportingS T+ PUCCH resource set(s)E& HESZS FHastAu, E2 UL BIP
commonStHl aperiodic CSI reporting® $§F PUCCH resource set(s)S HAFSILS

Ao 5 glth, olAE BT aperiodic CSI reporting= # 5P PUCCH resource

L

set(z)0] dFE AL, aperiodic CSI reportings 3+ PUCCH resource @EE 4
71014 Zl&%F DL assienment DCIE S%F HARQ ACEK/NACK mj=WHE 9%t PUCCH

resource =g HEHE e = HoE £ lol, £XE2=2 UL BIP activation

S

E2 switchins?} #HHTE TR 3L H2oA J]&3 S48 W= S g 5

0

;O
o
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ZI1E o2 UL grant® E3F aperiodic CSI reporting®] trissering® H%,
oA aperiodic CSI reporting BEE A& T4 I AA FH (S, PUSCH
or PUCCH) & ZToIL = Fod & 3l

L o4z EOORE AAE 25 Z1A=Fn s EE R ss THoITH

& 45 HzohE, E OE AAdA 2T Z1R]=(1000) 2 HH 2 (10100 2 &
ME 020, FHE(1030)E ETTCH

AHAR 100 = A=t 2 WES sHot7|ol 2550 A B4 A

HollA el TbE HE A F3 A AHE AEE st Wl 3o,

g

I

2 s dFHE AMEF W3 BIP(Bandwidth part)E =2 B L o] PUCCH AHY A&

s

[
od
alr
a
I‘|F
P
o
A
o2l
|o
u
ol
ol
|r

= dol & fekEel FlASoome F

A
o

Ao

z
=

HIALZ], TIolEE SEat Sa46sd AFHEES.

T 5= E ChE AAldo] 93k AFEl THE(1100 FHES BREs mHol
o},

£ 52 HzopH, E ChE Aol 98t AFEAF THRE(1100)2 A5 (1110
1 Ao} 2 (1120) B (11308 TSt
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CEERLE)
[27% 1]
AAITH/BG 6 M ARIOl Y Yoo THEE AT AT W3 Al W A
& TS Wl ol

o
~
i
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fljn
E]
ol
=
i
ol
rt

A%F ¥ 3 BVP(Bandwidth part)B=2 ¥ T PICCH
A s st s EFLR St W,
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= WEE ApAUEG T4 HMARAAY AR B3 A AHE Ak 2 W
Holl gk ZlezA, o AAdE 2bHOH/EG T8 HAARolA dofe] HHs 4
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/147,530
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e T o N/A N/A N/A N/A 300
SEARCH FEE
o) N/A N/A N/A N/A 660
EXAMINATION FEE
o e N/A N/A N/A N/A 760
TOTAL CLAIMS .
(37 CFR 1.16(i}) 15 minus 20= OR |x 100 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.46(h)) 3 minus 3 = X 460 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Golumn 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATES) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
| Total v " -
> (37 CFga ?.16(i)) Minus X OR X
a Independent Minus =
E (37 CFR 1.16(h)) X OR X
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
L Total * Minus =
= (37 CFga ?.16(i)) * OR |x
% Independent * Minus | *** = . OR .
w (37 CFR 1.16(h))
E: Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USP1O.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
16/147,530 09/28/2018 2414 1720 811.0143 15 3
CONFIRMATION NO. 3695
76277 FILING RECEIPT

.0 Box coaaws T

Sterling, VA 20165
Date Mailed: 10/23/2018

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Kyujin PARK, Seoul, KOREA, REPUBLIC OF;
Applicant(s)

KT CORPORATION, Gyeonggi-do, KOREA, REPUBLIC OF;
Assignment For Published Patent Application

KT CORPORATION, Gyeonggi-do, KOREA, REPUBLIC OF

Power of Attorney: The patent practitioners associated with Customer Number 76277

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

REPUBLIC OF KOREA 10-2017-0128188 09/29/2017

REPUBLIC OF KOREA 10-2017-0162728 11/30/2017

REPUBLIC OF KOREA 10-2018-0077270 07/03/2018

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 10/22/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/147,530

Projected Publication Date: 04/04/2019

Non-Publication Request: No

Early Publication Request: No

Title
APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE ALLOCATION FOR
NEW RADIO

Preliminary Class
370

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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

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

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit hitp://www.SelectUSA.gov or call
+1-202-482-6800.
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Doc Code: PA..

e PR R ) PTO/AIAIB2A (07-12)
Document Description: Power of Altomey Approved for use through 11/30/2014. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

r N

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

. y.

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B or equivalent) to identify the
application to which the Power of Attorney is directed, in accordance with 37 CFR 1.5. If the Power of Attorney by Applicant form
flis not accompanied by this transmittal form or an equivalent, the Power of Attorney will not be recognized in the application.

Application Number TBD

Filing Date September 28, 2018
First Named Inventor Kyujin PARK

Title APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE ALLOCATION FOR NEW RADIC
Art Unit TRD
Examiner Name TRD

Attorney Docket Number 81411.0143
SIGNATURE of Applicant or Patent Practitioner

Signature /;aﬂ M Hughesll Date 99/'28/2{)18
Name lan M. Hughes 571-267-7183

Registration Number 41 9683

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.

Telephone

D *Total of forms are submitted.

This collection of information is required by 37 CFR 1.31, 1.32 and 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 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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PTOIMAIBZREOT-1

Approved for use theough 11/20/20G 4. OMB D651 -0

U8 Patent and Trademark Office. U 8. DEFPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1685, no persons are required to respond o a collection of information unless i displays 8 valid OME control number.

POWER OF ATTORNEY BY APPLICANT

i hereby revoke all previous powers of atforney given in the applicalion identified in the atiached transmitial letter.

{gﬁg‘g | hereby appoint Practitioner(s) associated with the following Customer Number as my/our sttorneay{s) or ageni(s}, and to
“““ transact all business in the United States Patent and Trademark Office connecled therewith Tor the application referenced
in the attached transmittal letter Jorm PTO/AIABZA or equivalent):
o 76277

1: i hereby appoint Practiioner{s) named below as mylour attormey(s) or ageni(s), and to transact ail businass in the
= Linitad States Patent and Trademark Office connected therewith for the application referenced in the attached
transmittal letter (form PTO/AIAMBZA or squivalent):

e e
Registration Name Registration

Name Number Number

Plaase recagmzé or change the correspondence address for the application dentified 11 the atlached
transmittal letter to:

OR

".“J The address associated with Customer Numbern
OR

f Firm or
b individual Name

Address

[N
ks

City ) o [ State |

Country

Telephone o Email 1

i am the Applicant,

{__{inventor or Joint Inventor

{””’IPes‘san Who Otherwise Shows Sufficient Proprietary Interest (e.q., a petition under 37 CFR 1.48(b}{2) was
T grantad in the application or is concurrently being filed with this document}

bae 110/29/2012

Telephone | 82-31-727.26

This onitection of information is required by 7 OFR 1.31. 1.32 and 1.33. The information is required to obtain oy retain @ benefit by ihe public which is to file (and by the
USPTE o process) an application. O tiality is governad by 35 U.8.0..122 and 37 GFR 1.11 and 114, This coliection is estimated o take 3 minutas to complete,
wnciading gathering, preparing, and submitting the compleied application form to the UEPTO. T will vary depending upen the individual case:. Any commenis on
ihe amount of tirmg you ragquire to comgplete this form andfor sugeestions for regucing this burden, shouid e sent o the Chiet Information Officer, U8, Paient ang
Trademark Office, U5, Depariment of Commerce, P.O. Box 1450, Alexandria, V& 22213-1453, D0 NOT SEND FEES OR COMPLETED FORMS 1O THIS
ADDRESS. SEND TO: Comwnissioner for Patents, P.O. Box 1450, Alexandria, ¥& 22313-1480.

if you need assistance in completing the form, call 1-800-PT(-3199 end select option 2.
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Privacy Act Statement

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

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

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

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (6 U.S.C. 552) and the Privacy Act (6 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

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

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Electronic Patent Application Fee Transmittal
Application Number:
Filing Date:
Title of Invention: APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE
ALLOCATION FOR NEW RADIO
First Named Inventor/Applicant Name: Kyujin PARK
Filer: Kyung Hee Kim
Attorney Docket Number: 811.0143
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Suz-s'l'g(t;)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 300 300
UTILITY SEARCH FEE 1111 1 660 660
UTILITY EXAMINATION FEE 1311 1 760 760
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Suz:;:;)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1720
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Electronic Acknowledgement Receipt

EFS ID: 33872219
Application Number: 16147530
International Application Number:
Confirmation Number: 3695

Title of Invention:

APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE

ALLOCATION FOR NEW RADIO
First Named Inventor/Applicant Name: Kyujin PARK
Customer Number: 76277

Filer:

Kyung Hee Kim

Filer Authorized By:

Attorney Docket Number: 811.0143
Receipt Date: 28-SEP-2018
Filing Date:
Time Stamp: 23:01:54

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1720

RAM confirmation Number

100118INTEFSW23031100

Deposit Account

505881

Authorized User

Kyung Kim

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

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)

Petitioners' Exhibit 1004

Ericsson Inc., et al. v. KT Corporation, et al.
Case No. IPR2025-00083; U.S. Patent No. 10,638,463

Page 252 of 319



37 CFR 1.19 (Document supply fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:
Document s . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (if appl.)
226080
1 Transmittal of New Application 018110143 Transmittal1.pdf no 2
c7aaf8495e62ee920b6781c3dd39318cff9al
8ale
Warnings:
Information:
632766
5 0281101 43EngI|§PSpeC|f|cat|on yes 54
p 4ba03eb3dbIb67a0f3b215c0c3e00476581
€20d6
Multipart Description/PDF files in .zip description
Document Description Start End
Drawings-only black and white line drawings 46 54
Abstract 45 45
Claims 41 44
Specification 1 40
Warnings:
Information:
86010
3 Oath or Declaration filed 0381101 43Exec:tfedDecIarat|o no 1
n'p €a59611354160b37de0f533bcal9e8f9%aes
dab47
Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the

Image File Wrapper and may affect subsequent processing

Information:

Application Data Sheet

1831684

048110143NewADS.pdf

e77ea93fb28b140e8e25ba2ef023e4e3eab)|
1c6al

no

Warnings:

Information:

Petitioners' Exhibit 1004
Ericsson Inc., et al. v. KT Corporation, et al.
Case No. IPR2025-00083; U.S. Patent No. 10,638,463

Page 253 of 319



190449

5 Power of Attorney 058110143PoATransmittal.pdf no 3

8e0ce03add 1f26dcadc6f7070173c6b78dd
bc29

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

34726
6 Fee Worksheet (SB06) fee-info.pdf no 2
7dd6334a0b489558d9ae1943d493cc2ac7¢
ffoce
Warnings:
Information:
Total Files Size (in bytes){ 3001715

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.
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ABSTRACT OF THE DISCLOSURE

Provided are a method of transmitting an uplink control information in a
next-generation/5G radio access network. The method may include receiving uplink
control channel resource set configuration information to transmit the uplink control
information from a base station, determining one of uplink control channel resource sets
contained in the uplink control channel resource set configuration information, determining
one of uplink control channel resources configuring the determined uplink control channel
resource set, and transmitting the uplink control information through the determined uplink

control channel resource.
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WHAT IS CLAIMED IS:

1. A method of transmitting uplink (UL) control information by a user equipment,
the method comprising:

Receiving, from a base station, UL control channel resource set configuration
information for UL control information transmission;

determining one of UL control channel resource sets contained in the UL control
channel resource set configuration information;

determining one of UL control channel resources contained in the determined UL
control channel resource set; and

transmitting UL control information through the determined UL control channel

resource.

2. The method according to claim 1, wherein the UL control channel resource sets

are configured for each UL bandwidth part (BWP) configured for the user equipment.

3. The method according to claim 2, wherein the each UL BWP is activated through

DL control information.

4. The method according to claim 1, wherein the determining of the one of the UL

control channel resource sets is performed based on a size of the UL control information.

5. The method according to claim 1, further comprising receiving, from the base
station, downlink (DL) control information containing information indicating the one of the
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UL control channel resources for the UL control information transmission,
wherein the one of the UL control channel resources is indicated from the base

station through the DL control information.

6. A method of receiving uplink (UL) control information by a base station, the
method comprising:

transmitting UL control channel resource set configuration information for
transmitting UL control information to a user equipment; and

receiving the UL control information through one of UL control channel resources
configuring one of UL control channel resource sets contained in UL control channel

resource set configuration information.

7. The method according to claim 6, wherein the UL control channel resource sets

are configured for each UL bandwidth part (BWP) configured for the user equipment.

8. The method according to claim 7, wherein the each UL BWP is activated through

downlink (DL) control information.

9. The method according to claim 6, wherein the one of the UL control channel
resource sets for the UL control information transmission is determined based on a size of

the UL control information.

10. The method according to claim 6, further comprising transmitting, to the user

42

Petitioners' Exhibit 1004
Ericsson Inc., et al. v. KT Corporation, et al.

Case No. IPR2025-00083; U.S. Patent

No. 10,638,463
Page 268 of 319



equipment, DL control information containing information that indicates the one of the UL
control channel resources for the UL control information transmission,
wherein the one of the UL control channel resources is indicated to the user

equipment through the DL control information.

11. A user equipment for transmitting uplink (UL) control information, comprising:

a receiver configured to receive, from a base station, UL control channel resource set
configuration information for UL control information transmission;

a controller configured to determine one of UL control channel resource sets
contained in the UL control channel resource set configuration information, and determine
one of UL control channel resources configuring the determined one UL control channel
resource set; and

a transmitter configured to transmit the UL control information through the

determined UL control channel resource.

12. The user equipment according to claim 11, wherein the UL control channel
resource sets are configured for each UL bandwidth part (BWP) configured for the user

equipment.

13. The user equipment according to claim 12, wherein the each UL BWP is

activated through downlink (DL) control information.

14. The user equipment according to claim 11, wherein the determining of the one of
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the UL control channel resource sets is performed based on a size of the UL control

information.

15. The user equipment according to claim 11, wherein the receiver receives, from
the base station, DL control information containing information that indicates the one of the
UL control channel resources for the UL control information transmission,

wherein the one of the UL control channel resources is indicated from the base

station through the DL control information.
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APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE

ALLOCATION FOR NEW RADIO

CROSS-REFERENCE TO RELATED APPLICATION
This application claims the priority benefit of Korean Patent Application No.
10-2017-0128188, filed on September 29, 2017, No. 10-2017-0162728, filed on November
30, 2017 and No. 10-2018-0077270, filed on July 03, 2018 in the Korean Intellectual
Property Office, the disclosures of which are incorporated herein by reference in their
entirety.
BACKGROUND OF THE INVENTION

1. FIELD OF THE INVENTION

The present disclosure relates to a method of allocating an uplink control channel
resource in a next-generation/5G radio access network (hereinafter, referred to as a new
radio (NR)).

2. DESCRIPTION OF THE RELATED ART

Recently, the 3rd generation partnership project (3GPP) has approved the “Study on
New Radio Access Technology™, which is a study item for research on next-generation/5G
radio access technology. On the basis of the Study on New Radio Access Technology,
Radio Access Network Working Group 1 (RAN WG1) has been discussing frame structures,
channel coding and modulation, waveforms, multiple access methods, and the like for a new
radio (NR). It is required to design the NR not only to provide an improved data
transmission rate as compared with the long term evolution (LTE)/LTE-Advanced, but also
to meet various requirements in detailed and specific usage scenarios.
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An enhanced mobile broadband (eMBB), massive machine-type communication
(mMTC), and ultra reliable and low latency communication (URLLC) are proposed as
representative usage scenarios of the NR. In order to meet the requirements of the
individual scenarios, it is required to design NR to have flexible frame structures, compared
with the LTE/LTE-Advanced.

In particular, there is a need to develop a method for enabling a user device to
transmit an uplink channel, such as an uplink control channel and an uplink data channel, to
a base station based on a bandwidth part ( BWP) when the user device uses various BWPs in
NR.

SUMMARY OF THE INVENTION

An object of the present disclosure is to provide an apparatus and method of
preventing ambiguity between indication and interpretation of an uplink control channel
transceiving resource of a base station and a user equipment, resulted from uplink bandwidth
part (hereinafter, referred to as BWP) switching in the NR.

In accordance with an aspect of the present disclosure, a method of a user equipment
is provided for transmitting uplink control information. The method may include receiving
uplink control channel resource set configuration information for the transmission of the
uplink control information from a base station, determining one of uplink control channel
resource sets contained in the uplink control channel resource set configuration information,
determining one of uplink control channel resources configuring the determined uplink
control channel resource set, and transmitting the uplink control information through the
determined uplink control channel resource.

In accordance with a further aspect of the present disclosure, a method of a base
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station may be provided for receiving uplink control information. The method may include
transmitting uplink control channel resource set configuration information for the
transmission of the uplink control information to a user equipment, and receiving the uplink
control information through one of uplink control channel resources configuring one of
uplink control channel resource sets contained in the uplink control channel resource set
configuration information.

In accordance with another aspect of the present disclosure, a user equipment may be
provided for transmitting uplink control information. Theuser equipment may include a
receiver configured to receive uplink control channel resource set configuration information
for the transmission of the uplink control information from a base station, a controller
configured to determine one of uplink control channel resource sets contained in the uplink
control channel resource set configuration information and determine one of uplink control
channel resources configuring the determined uplink control channel resource set, and a
transmitter configured to transmit the uplink control information through the determined
uplink control channel resource.

In accordance with a further aspect of the present disclosure, a base station may be
provided for receiving uplink control information. The base station may include a
transmitter configured to transmit uplink control channel resource set configuration
information for the transmission of the uplink control information to a user equipment, and a
receiver configured to receive the uplink control information through one of uplink control
channel resources configuring one of uplink control channel resource sets contained in the
uplink control channel resource set configuration information.

In accordance with yet another aspect of the present disclosure, it may prevent
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ambiguity between indication and interpretation of an uplink control channel transceiving
resource of a base station and a user equipment, resulted from UL BWP switching in the
NR.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to provide a further understanding
of the disclosure and are incorporated in and constitute a part of the disclosure, illustrate
aspects of the disclosure and together with the description serve to explain the principle of
the disclosure.

FIG. 1 is a diagram illustrating arrangements of orthogonal frequency division
multiple (OFDM) symbols in case of using different subcarrier spacings from each other
according to embodiments of the present disclosure;

FIG. 2 is a conceptual view of a bandwidth part (BWP) according t embodiments of
the present disclosure;

FIG. 3A is a diagram illustrating an example of configuring N BWPs in one serving
cell for an user equipment;

FIG. 3B is a diagram illustrating i) PUCCH resource sets configuring each of N
BWPs and ii) PUCCH resources configuring each PUCCH resource set;

FIG. 3C is a diagram illustrating downlink control information including PUCCH
resource indication information;

FIG. 4 is a flowchart illustrating a method of a user equipment for transmitting
uplink control information according to embodiments of the present disclosure;

FIG. 5 is a flowchart illustrating a method of a base station for receiving uplink
control information according to embodiments of the present disclosure;
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FIG. 6 is a diagram illustrating a base station according to embodiments of the
present disclosure; and

FIG. 7 is a diagram illustrating a user equipment according to embodiments of the
present disclosure.

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODYMENTS

Hereinafter, the present preferred embodiments of the disclosure will be described in
detail with reference to the accompanying drawings. In denoting elements of the drawings
by reference numerals, the same elements will be referenced by the same reference numerals
although the elements are illustrated in different drawings. In the following description of
the disclosure, detailed description of known functions and configurations incorporated
herein may be omitted when it may make the subject matter of the disclosure rather unclear.

In the present disclosure, a wireless communication system refers to a system for
providing various communication services such as a voice communication service, a packet
data service, etc. The wireless communication system includes a user equipment (UE) and
a base station (BS).

In the present disclosure, the UE is defined as a generic term including devices
using in wireless communication, such as a UE supporting wideband code division multiple
access (WCDMA), long term evolution (LTE), high speed packet access (HSPA),
international mobile telecommunications (IMT)-2020 (5G or new radio), or the like, or a
mobile station (MS) supporting a global system for mobile communications (GSM), a user
terminal (UT), a subscriber station (SS), a wireless device, or the like.

The BS or a cell generally refers to a station communicating with the UE. The BS
or cell of the present disclosure is defined as a generic term including, but not limited to, all
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of various coverage areas such as a Node-B, an evolved Node-B (eNB), a gNode-B (gNB), a
low power node (LPN), a sector, a site, various types of antennas, a base transceiver system
(BTS), an access point, a point (e.g., a transmitting point, a receiving point, or a transceiving
point), a relay node, a megacell, a macrocell, a microcell, a picocell, a femtocell, a remote
radio head (RRH), a radio unit (RU), and a small cell.

The BS provides radio coverage and is necessary in each of the above-described
various cells. The BS may be classified into two categories. 1) The BS may be an apparatus
that covers a megacell, a macrocell, a microcell, a picocell, a femtocell, and a small cell, in
association with a wireless area, or 2) the BS may indicate a radio coverage area itself. In
case of 1), the BS may be apparatuses providing any radio coverage area and controlled by
an identical entity, or apparatuses interacting with each other to cooperatively establish the
radio coverage area. According to a method of establishing the radio coverage area, the BS
may be a point, a transmission/reception point, a transmission point, a reception point, or the
like. In case of 2), the BS may be a radio coverage area itself to transmit or receive a signal
from a UE or neighboring BS perspective.

The cell of the present disclosure may refer to a coverage of a signal transmitted
from a transmission point or a transmission/reception point, a component carrier having the
coverage of the signal transmitted from the transmission point or the transmission/reception
point, or the transmission/reception point itself.

The user equipment and the BS of the present disclosure are entities of performing
uplink and downlink communications used to embody the technology and technical
conceptions described in the present disclosure. The user equipment and the BS are
defined as a generic term and not limited to a specific term or word.
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The uplink (UL) refers to data transmission and reception from a user equipment to a
base station, and the downlink (DL) refers to data transmission and reception from a base
station to a user equipment.

The uplink/downlink transmission may be performed using one of i) a_time division
duplex (TDD) technique that performs transmission by the allocation of different time slots,
ii) a frequency division duplex (FDD) technique that performs transmission by the allocation
of different frequencies, and iii) both the frequency division duplex (FDD) and the time
division duplex (TDD).

Furthermore, according to the related standard, the UL/DL is configured based on a
signal carrier or a pair of carriers in the wireless communication system.

UL/DL may transmit control information through a control channel of an uplink or
downlink channel, such as a physical DL control channel (PDCCH), a physical UL control
channel (PUCCH), and the like. Further, UL/DL may transmit data through a data channel
of the uplink or downlink channel, such as a physical DL shared channel (PDSCH), a
physical UL shared channel (PUSCH), and the like.

The DL may refer to communication or a communication path from multiple
transmission/reception points to a device, or the UL may refer to communication or a
communication path from the device to the multiple transmission/reception points. In the
DL, a transmitter may be a part of multiple transmission/reception points and a receiver may
be a part of the device. In the UL, a transmitter may be a part of the device and a receiver
may be a part of multiple transmission/reception points.

Hereinafter, transmission and reception of a signal through a channel such as the
PUCCH, the PUSCH, the PDCCH, or the PDSCH, may be described as the transmission and
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reception of the PUCCH, the PUSCH, the PDCCH, or the PDSCH.

Meanwhile, higher layer signaling includes radio resource control (RRC) signaling
for transmitting RRC information containing an RRC parameter.

The BS performs a DL transmission to a UE. The BS may transmit i) downlink
control information that includes information on scheduling for receiving a physical DL data
channel which is a primary channel for unicast transmission and ii) a physical DL control
channel for transmitting DL control information which is for transmitting scheduling
approval information for transmission on an UL data channel. Hereinafter, transmission
and reception of a signal through each channel may be described as transmission and
reception of a corresponding channel.

Any of multiple access techniques may be applied to wireless communication
systems of the present disclosure, and therefore no limitation is imposed on them. The
multiple access techniques that can be used in wireless communication systems of the
present disclosure may include time division multiple access (TDMA), frequency division
multiple access (FDMA), CDMA, orthogonal frequency division multiple access (OFDMA),
non-orthogonal multiple access (NOMA), OFDM-TDMA, OFDM-FDMA, OFDM-CDMA,
or the like. The NOMA includes sparse code multiple access (SCMA), low cost spreading
(LDS), and the like.

Embodiments according to the present disclosure may be applicable to resource
allocation in an asynchronous wireless communication evolving into LTE/LTE-advanced
and IMT-2020 from GSM, WCDMA, and HSPA. Furthermore, the embodiments may be
applicable to resource allocation in a synchronous wireless communication evolving into

CDMA, CDMA-2000, and UMB.
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A machine type communication (MTC) device of the present disclosure may refer to
a device that is low cost (or low complexity), a user equipment that supports coverage
enhancement, or the like. The MTC device of the present disclosure may refer to a device
defined as a predetermined category for supporting low costs (or low complexity) and/or
coverage enhancement.

In other words, the MTC device of the present disclosure may refer to a low cost (or
low complexity) device category/type newly defined in 3GPP Release-13 and performing
LTE-based MTC related operations. The MTC device of the present disclosure may refer
to a device category/type that is defined in or before 3GPP Release-12 that supports
enhanced coverage in comparison with the typical LTE coverage or supports low power
consumption, or may refer to a low cost (or low complexity) device category/type newly
defined in Release-13. The MTC device may refer to a further enhanced MTC device
defined in Release-14.

A narrowband Internet of Things (NB-IoT) device of the present disclosure refers to
a device supporting radio access for cellular IoT. NB-IoT technology is aimed at indoor
coverage improvement, support for large-scale low-speed devices, low latency sensitivity,
very low device costs, low power consumption, and optimized network architecture.

An enhanced mobile broadband (eMBB), massive machine-type communication
(mMTC), and ultra reliable and low latency communication (URLLC) are proposed as
representative usage scenarios for NR having been discussed in the 3GPP recently.

A frequency, a frame, a subframe, a resource, a resource block (RB), a region, a band,
a sub-band, a control channel, a data channel, a synchronization signal, various reference
signals, various signals, and various messages associated with NR of the present disclosure
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may be interpreted as being used in the past or present or as various meanings to be used in
the future.

NR (New Radio)

Recently, the 3GPP has approved the “Study on New Radio Access Technology”,
which is a study item for research on next-generation/5G radio access technology. On the
basis of such a study item, the 3GPP have started discussions about frame structure, channel
coding & modulation, waveform, multiple access scheme, etc.

It is required to design the NR not only to provide a data transmission rate enhanced
as compared with that of LTE/LTE-Advanced, but also to meet various requirements for
detailed and specific usage scenarios. In particular, an eMBB, mMTC, and URLLC have
been discussed as representative usage scenarios of the NR, and it has been required to
design more flexible frame structures as compared with those for LTE/LTE-Advanced in
order to meet the requirements of each usage scenario.

Specifically, the eMBB, mMTC, URLLC are considered as representative usage
scenarios of the NR. Since each usage scenario imposes a different requirement of data
rates, latency, coverage, etc., many discussions have conducted for a technique of efficiently
multiplexing radio resource units based on different types of numerology (e.g., a subcarrier
spacing (SCS), a subframe, a transmission time interval (TTI), etc.) in order to efficiently
satisfy requirements according to usage scenarios through a frequency band of any NR
system.

To this end, there also have been many discussions conducted for developing i) a
technique of multiplexing numerology having different SCS values based on TDM, FDM or
TDM/FDM through one NR carrier and ii) a technique of supporting one or more time units
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in configuring scheduling units in a time domain.

In this regard, in the NR, a subframe has been defined as one type of time domain
structure. As reference numerology to define a subframe duration, a single subframe
duration is defined as having 14 OFDM symbols of 15 kHz SCS-based normal CP overhead,
like the LTE. Therefore, the subframe in the NR may have a time duration of 1 ms.
Unlike the LTE, since the subframe of the NR is an absolute reference time duration, a slot
and a mini-slot may be defined as a time unit used for an actual UL/DL data scheduling. In
this case, the number of OFDM symbols constituting a corresponding slot, a value of y, has
been defined as y = 14 regardless of the numerology, but not limited thereto.

Therefore, any slot may have 14 symbols. In accordance with a transmission
direction for a slot, all of the symbols may be used for DL transmission or UL transmission,
or the symbols may be used in the configuration of a DL portion + a gap + a UL portion.

Further, a mini-slot having fewer symbols than the slot has been defined in any
numerologies (or SCS), and, as a result, a short time domain scheduling interval for the
transmission and reception of UL/DL data may be configured based on the mini-slot.  Also,
a long time domain scheduling interval for the transmission and reception of UL/DL data
may be configured by slot aggregation.

In particular, in case of transmission and reception of latency-critical data, such as
Ultra-reliable low-latency communication (URLLC), when scheduling is performed on a
slot basis according to 0.5 ms (7 symbols) or 1 ms (14 symbols) defined in a frame structure
based on a numerology having a small SCS value such as 15 kHz, it may be difficult to meet
latency requirements. To solve this problem, a mini-slot having fewer OFDM symbols
than the slot may be defined so that scheduling for latency-critical data, such as the URLLC,
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may be performed based on the mini-slot.

Further, as described above, there has been discussions on a technique of scheduling
data in accordance with latency requirements based on the length of the slot (or mini-slot)
defined in each numerology, by multiplexing and supporting the numerologies using the
TDM or FDM technique, which have different SCS values within one NR carrier. For
example, as illustrated in FIG. 1, the length of a symbol for 60 kHz SCS is shortened by a
fourth of that for 15 kHz SCS, and thus a 60 kHz-based slot is shortened to have a length of
about 0.125 ms as compared with a 15 kHz-based slot having a length of 0.5 ms under the
same condition that seven OFDM symbols constitute one slot.

As described above, techniques of satisfying each requirement of URLLC and eMBB
has been discussed by defining different SCSs or different TTI lengths in the NR.

Wider bandwidth operations

A typical LTE system supports a scalable bandwidth operation for an LTE
component carrier (CC). An LTE service provider may use a bandwidth of at least 1.4
MHz up to 20 MHz according to a frequency deployment scenario when configuring one
LTE CC. Accordingly, an LTE UE supports transmission/reception capabilities of 20 MHz
bandwidth for one LTE CC.

However, the NR has been designed to support UEs each having different
transmission/reception bandwidth capability from another in one broadband NR component
carrier. Accordingly, as illustrated in FIG. 2, it is required to configure one or more
bandwidth parts (BWPs) constituting bandwidths obtained by subdividing an NR CC and to
support a wider and flexible bandwidth operation by configuring and activating different
BWPs from each other to each UE.
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Specifically, in the NR, one or more BWPs may be configured through one serving
cell from a view of a UE. The UE may transmit and/or receive UP/DL data by activating
one DL BWP and one UP BWP, in the serving cell. Furthermore, in a case where the UE
are connected to a plurality of serving cells(e.g., when the UE performs carrier aggregation
(CA)) , the UE may transmit and/or receive UP/DL data by activating one DL BWP and/or
one UL BWP for each serving cell and using a radio resource of each serving cell.

Specifically, an initial bandwidth part (BWP) may be defined for an initial access
procedure in any serving cell, and one or more UE-specific BWPs may be configured
through RRC signaling dedicated for each UE, and a default bandwidth part (BWP) may be
defined for a fallback operation for each UE.

It is possible to define A plurality of downlink and/or uplink BWPs to be
simultaneously activated and used according to the configurations of BWPs and the
capability of a UE in any serving cell. However, the NR rel-15 defines that only one DL
BWP and one UL BWP are activated and used in an UE at any time.

NR PUCCH

In the typical LTE system, a PUCCH is transmitted on a single subframe basis,
where the PUCCH is an UL control channel for the transmission of uplink control
information (UCI) by a UE. That is, one PUCCH is transmitted through 14 SC-FDMA
symbols constituting one subframe in a time domain. In a case where the last symbol is
used for an SRS transmission, the PUCCH is transmitted through 13 symbols except for the
last symbol.

Furthermore, different PUCCH formats are defined according to payload sizes of UL
control information. For example, the different PUCCH formats are defined as follows: 1)
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PUCCH format 1/1a/1b is used to transmit UL control information of one or two bits (e.g., a
scheduling request (SR) and a HARQ ACK); ii) PUCCH format 2a/2b is used to transmit an
UL control information having a moderate payload size (e.g., CQI/CSI feedback); and
PUCCH format 3 or more is used to transmit the feedback of the UL control information
having a large payload size when carrier aggregation (CA) is used.

However, the NR defines a PUCCH structure to have various durations in a slot
having 14 symbols. For example, the NR defines a long duration PUCCH and a short
duration PUCCH according to the number of symbols required to transmit a single PUCCH,
N values, in a single slot for the transmission of uplink control information (UCI) by a UE.
For the UE to transmit the UCI, the NR defines two types of PUCCHs which are 1) a short
duration PUCCH transmitted using one to two symbols and ii) a long duration PUCCH
transmitted using four to fourteen symbols in a single slot.

Hereinafter, the short and long duration PUCCHs may be refer to as short and long
PUCCHs respectively. That is, the short duration PUCCH may be transmitted using one or
two symbols, and the long duration PUCCH may be transmitted using four to fourteen
symbols in one symbol.

Furthermore, similar to the typical LTE, the NR defines different PUCCH formats
according to payload sizes of uplink control information for each of the long duration
PUCCH and the short duration PUCCH. For example, for the short duration PUCCH, the
NR defines 1) a PUCCH format for the transmission of UL control information with a
payload size of up to two bits and i1) a PUCCH format for the transmission of UL control
information with a payload size exceeding 2 bits.  Furthermore, for the long duration
PUCCH, the NR defines i) a PUCCH format for the transmission of UL control information
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with a payload size of up to two bits and ii) a PUCCH format for the transmission of UL
control information with a payload size exceeding 2 bits.

As described, for defining a PUCCH structure to transmit UL control information in
the NR, it may be required to define a PUCCH duration and a PUCCH format.

In accordance with an embodiment of the present disclosure, a method may be
provided for allocating a PUCCH resource for HARQ ACK/NACK feedback or aperiodic
CSI reporting by a UE in the NR. In some embodiments of the present disclosure, the
PUCCH resource allocation method is described as being applied for HARQ ACK/NACK
feedback and aperiodic CSI reporting by a UE, but it is not limited thereto. For example,
the PUCCH resource allocation method according to embodiments may be applied for a
service request (SR) or periodic CSI reporting.

As described above, in the NR, one or more BWPs may be configured through one
serving cell from a UE perspective. For example, at least one DL BWP and at least one UL
BWP may be configured according to a transmission direction supported by the serving cell
that usesunpaired spectrum (i.e. TDD) or paired spectrum (i.e. FDD),.

The NR defines a BS to activate and use only one DL BWP and one UL BWP at a
predetermined time for each UE in order for transmitting and receiving each of DL/UL
radio channel and signal (e.g. PDCCH/PDSCH, PUSCH/PUCCH etc.) When the serving
cell is a DL-only cell or an UL-only cell, the serving cell may activate and use only one or
more DL BWPs or only one or more UL BWPs.

Accordingly, in a UE perspective, one or more UL BWPs and/or DL BWPs may be
independently provided and activated for a secondary cell (Scell) configured for carrier
aggregation, in addition to a primary cell (Pcell) to which the UE is connected first.
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As described, when one or more BWPs are configured in an serving cell of an UE,
the UE can activate and use one BWP at any time.

Specifically, for a DL transmission and/or reception, the serving cell activates and
uses one DL BWP in any DL subframe/slot/mini-slot of one or more DL BWPs configured
for a corresponding UE. Likewise, for an UL transmission and/or reception, the serving
cell activates and uses one UL BWP in any UL subframe/slot/mini-slot of one or more UL
BWPs configured for the UE.

Activation/deactivation indications of the DL BWP and the UL BWP to an UE may
be performed through DL control information (DCI) transmitted through a PDCCH. For
example, the activation/deactivation of the DL BWP may be performed through DL
assignment DL control information containing resource allocation information on a PDSCH.
Furthermore, the activation/deactivation of the UL BWP may be performed through anUL
grant containing resource allocation information on a PUSCH.

For example, a UE may receive, from a BS, BWP configuration information on one
or more BWP sets constituted by one or more BWPs configured for the UE. Next, the UE
may receive, from the BS, DL control information containing information that indicates one
of one or more BWPs contained in the one or more BWP sets configured by the BWP
configuration information. The UE may receive the PDSCH or transmit the PUSCH or
PUCCH through the one BWP indicated in the DL control information.

At this time, the BWP configuration information may be receive from the BS
through high layer signaling, such as RRC signaling.

In accordance with an embodiment of the present disclosure, provided are a PUCCH
resource allocation method considering a UE-specific BWP based operation and detailed
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operations of a UE and a BE related thereto. In particular, in connection with the
activation/deactivation of the UL BWP, provided is a specific method of allocating a
PUCCH resource to prevent ambiguity between indication and interpretation of a PUCCH
transceiving resource of a BS and a UE, resulted from UL BWP switching.

In the NR, a BS/network may configure a single PUCCH resource set configured by
one or more PUCCH resources for HARQ ACK/NACK feedback or a plurality of PUCCH
resource sets, each of which is configured by one or more PUCCH resources, for each UE,
and then transmit the configured one or more PUCCH resource sets to each UE through
UE-specific higher layer signaling.

As described, when one or multiple PUCCH resource sets are configured for an UE
through the UE-specific higher layer signaling, the BS may include PUCCH resource
indication information as HARQ ACK/NACK feedback in response to a PDSCH reception
at a corresponding UE in DL allocation DL control information and transmit the DL
allocation DL control information containing the PUCCH resource indication information
when transmitting PDSCH scheduling control information for the UE through a PDCCH,.

That is, for each PDSCH transmission for an UE, the BS selects 1) one of i) PUCCH
resources configuring a single PUCCH resource set configured for the UE or ii) one of
PUCCH resources configuring one of multiple PUCCH resource sets and a PUCCH
resource set. Then, the BS transmits the selected one PUCCH resource through DL
allocation DL control information. Accordingly, the UE may be defined to dynamically
allocate a PUCCH resource to be used for HARQ ACK/NACK feedback.

In accordance with an embodiment of the present disclosure, proposed are a method
of configuring a PUCCH resource set and a method of indicating the corresponding PUCCH
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resource.

As a method of configuring one or more PUCCH resource sets for an UE, in
configuring one or more PUCCH resource sets for each UE for HARQ ACK/NACK
feedback of the UE, it may be defined that one or more separate resource sets are configured
for each UL BWP configured for the UE.

For example, as illustrated in FIG. 3A, when N (e.g, N is a natural number greater
than 1) UL BWPs for any UE are configured, it may be defined that separate one or multiple
PUCCH resource sets are configured for each UL BWP to indicate a PUCCH resource for
HARQ ACK/NACK feedback of the UE and then transmitted to the UE through UE-specific
higher layer signaling. Although FIG. 3A shows that overlapping between the BWPs in
each frequency axis does not occur, one or more BWPs may be configured to overlap with
another BWP partially or fully in any frequency axis. However, the present embodiment is
not limited to a specific UL BWP configuration.

Referring to FIG. 3B, the BS may configure total N groups of one or multiple
PUCCH resource sets per each BWP for a UE, for example, from one or multiple PUCCH
resource sets for a BWP #1, one or multiple PUCCH resource sets for a BWP #2...., up to
one or multiple PUCCH resource sets for a BWP #N, where N is an integer number equal to
and greater than 1. For example, as illustrated in FIG. 3B, the BWP #2 including one or
multiple PUCCH resource sets may be formed of a first to fourth PUCCH resource sets.

As described, each PUCCH resource includes one or multiple PUCCH resource sets
configured for each UL BWP through higher layer signaling. Such each PUCCH resource
may be defined as PUCCH format configuration information, time/frequency domain
PUCCH resource configuration information (or additionally code domain resource
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configuration information) in the UL BWP, or the like. For example, as illustrated in FIG.
3B, a specific PUCCH resource set, such as a second PUCCH resource set, may be
configured by a first to fourth PUCCH resources.

As described above, when one or multiple PUCCH resource sets configure each
BWP through the higher layer signaling, in configuring an area of PUCCH resource
indication information through the DL allocation DL control information, the BS may
incluide explicitly UL BWP indication information for the transmission of a PUCCH
therein.

For example, the PUCCH resource indication information through the DL allocation
DL control information may include UL BWP indication information (e.g. BWP index
information) + PUCCH resource set indication information (e.g. PUCCH resource set index
information) in the corresponding UL BWP + PUCCH resource indication information (e.g.
a PUCCH resource index in the PUCCH resource set) to be used by the UE for HARQ
ACK/NACK feedback of PUCCH resources configuring the corresponding PUCCH
resource set.

In this regard, when a BWP is configured with specific classes of PUCCH resource
sets , the PUCCH resource set indication information may be replaced by the specific
classification information. For example, when a separate PUCCH resource set is
configured for each of a PUCCH format, the PUCCH resource set indication information
may include a PUCCH duration, a PUCCH payload size, and the like, each of the
corresponding PUCCH format information, PUCCH duration information, PUCCH payload
size information, and the like.

For example, as described above, when a PUCCH resource set is configured through
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RRC signaling, a separate PUCCH resource set for each PUCCH format may be configured,
and the PUCCH format indication information for the HARQ ACK/NACK feedback of the
UE may be transmitted through the DL allocation DL control information, and thus a
resource set for PUCCH resource allocation of the UE may be derived.

For another example, a separate PUCCH resource set may be configured according
to a PUCCH payload size to be transmitted by the UE, i.e. the payload size of UL control
information, and the PUCCH resource set for the PUCCH resource allocation may be
determined according to the UL control information payload size to be transmitted by the
UE. As illustrated in FIG. 3B, only the PUCCH resource indication information (e.g. an
ACK/NACK resource indication (ARI)) may be transmitted through DL allocation DL
control information, and, when the UE determines one or more PUCCH resource sets to
interpret it, derived may be a corresponding PUCCH resource set according to an UL control
information payload size (UCI payload size) to be transmitted by the UE through a PUCCH
resource allocated through the corresponding DL allocation DL control.

For example, the UL control information payload size may be divided into four areas
according to the number of bits, and one of a first to fourth PUCCH resource sets may be
derived according to the number of bits of the UL control information, as illustrated in FIG.
3B.

As illustrated in FIG. 3C, DL allocation DL control information may contain
PUCCH resource indication information (PUCCH resource information or a PUCCH
resource indicator). The PUCCH resource indication information indicates one UL
control channel resource, for the transmission of UL control information, of UL control
channel resources configuring an UL control channel resource set. For example, as
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illustrated in FIG. 3B, in a case where the UL control channel resource set is formed of the
first to fourth PUCCH resources, PUCCH resource indication information illustrated in FIG.
3C may indicate one of the four PUCCH resources.

The PUCCH resource set information (or including indication information according
to the classification of the PUCCH) and the PUCCH resource index information in the
corresponding PUCCH resource set may be encoded in a joint coding scheme and
transmitted or received through one information area. The information related to the
PUCCH resource set indication may be required only in a case that supports to configure a
plurality of PUCCH resource sets in one UL BWP, and when the configuration of only one
UCCH resource set per one UL BWP is supported, the PUCCH resource set indication
information may be excluded.

As described, when the UL BWP indication information for the transmission of the
PUCCH is included in the DL allocation DL control information, the UL BWP indication
information may be additionally used as UL BWP activation information of the UE and UL
BWP switching indication information resulted therefrom.

For example, the UE may perform UL BWP switching, according to the UL BWP
indication information, after a predetermined slot, for example, k slots, from a slot to receive
the UE the DL allocation DL control information. In this case, the UL BWP switching
means an operation of deactivating a currently-active UL BWP and activating a new UL
BWP according to the indication information.

Furthermore, the UE may perform the UL BWP switching (that is, an operation of
deactivating a currently-active UL BWP and activating a new UL BWP according to the
indication information) according to UL BWP indication information before a
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predetermined slot, for example, j slots, from a PUCCH transmission slot. In this case, the
k value or the j value is an arbitrary integer value of 0 or more and has a certain fixed value.
The k value or the j value may be configured by a BS and transmitted through higher layer
signaling, or the k value or the j value may be determined according to the capability of the
UE. When the UL BWP indication information indicates a currently-active UL BWP, the
UE does not perform the operation of the UL BWP switching.

As another method of configuring a PUCCH resource indication information area
through DL allocation DL control information, the UL BWP may be determined implicitly.
As a result, the PUCCH resource indication information of the DL allocation DL control
information may be configured by a PUCCH resource set indication information + PUCCH
resource indication information, to be used for HARQ ACK/NACK feedback by the UE, of
PUCCH resources configuring the PUCCH resource set, except for the UL BWP indication
information.

The PUCCH resource set indication information + the PUCCH resource indication
information, to be used for HARQ ACK/NACK feedback by the UE, of PUCCH resources
configuring the PUCCH resource set may be configured in the same manner as described
above. In a case where the UL BWP is determined implicitly as described above, an UL
BWP for the PUCCH transmission may be determined as an active UL BWP of the
corresponding UE in a slot for the transmission of the DL allocation DL control information.

As another method of implicitly determining an UL BWP, an UL BWP for the
transmission of the PUCCH may be determined as an active UL BWP in a time point to
transmit the PUCCH of the corresponding UE, that is, a slot through which the PUCCH is
transmitted (or in a case where the PUCCH is transmitted through a plurality of slots, a slot
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through which the transmission of the PUCCH is started.) As another method of implicitly
determining an UL BWP for the PUCCH transmission, UL BWPs associated with each
other for the PUCCH transmission for each DL BWP to which DL allocation DL control
information for PDSCH resource allocation may be transmitted.

Also, the UL BWPs associated with each other for the PUCCH transmission for each
DL BWP through which PDSCH transmission may be performed according to DL allocation
DL control information. In this case, the BS may configure UL BWPs associated with
each other for the PUCCH transmission for each DL BWP configured for an UE and
transmitthem to the corresponding UE through a UE-specific high layer signaling or L1
control signaling, or define implicitly a DL BWP-UL BWP association rule.

For example, in a case where the same BWP configuration is performed for both a
DL and an UL in a TDD cell, or in a case where the same number of BWP configurations is
performed for both a DL and an UL in a TDD/FDD cell, the DL BWP and the UL BWP of
the same index may be associated with each other.

As another method of configuring one or more PUCCH resource sets for HARQ
ACK/NACK feedback of the UE, the one or more PUCCH resource sets may be commonly
configured to one or more UL BWP. That is, when PUCCH resources configuring one
PUCCH resource set configured for a UE is defined, each of the PUCCH resources
configuring the PUCCH resource set may be configured with one or more PUCCH resources
defined in all UL BWPs configured for the UE.

When a BS configures each of one or more PUCCH resources configuring one or
more PUCCH resource sets for an UE, information on an UL BWP configured by the one or
more PUCCH resources may be contained in each PUCCH resource.
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Accordingly, each PUCCH resource configuring one or multiple PUCCH resource
sets configured through the higher layer signaling for an UE may be defined as PUCCH
format configuration information, UL BWP configuration information, and time/frequency
domain PUCCH resource configuration information in the UL BWP (or additionally
code-domain resource configuration information), or the like.

In this case, PUCCH resource indication information transmitted through the DL
allocation DL control information, as in the case of the implicit UL BWP indication, may be
configured by PUCCH resource set indication information (for example, PUCCH resource
set index information) + PUCCH resource indication information to be used for HARQ
ACK/NACK feedback by the UE among PUCCH resources configuring the PUCCH
resource set (for example, a PUCCH resource index in a PUCCH resource set), or only
PUCCH resource indication information to be used for HARQ ACK/NACK feedback by the
UE among PUCCH resources configuring one or more PUCCH resource sets (for example,
a PUCCH resource index in a PUCCH resource set.)

Likewise, when a BWP is configured with specific classes of PUCCH resource sets,
the PUCCH resource set indication information may be replaced by the specific
classification information.

For example, when a separate PUCCH resource set is configured for each of a
PUCCH format, a PUCCH duration, a PUCCH payload size, and the like, each of the
corresponding PUCCH format information, PUCCH duration information, PUCCH payload
size information, and the like may be used in place of each of the PUCCH resource set
indication information.

The PUCCH resource set information (or, including indication information according
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to the classification of the PUCCH) and the PUCCH resource index information in the
corresponding PUCCH resource set may be encoded in a joint coding scheme and
transmitted or received through one information area. The information related to the
PUCCH resource set indication may be necessary only in a case of supporting the
configuration of a plurality of PUCCH resource sets for each UE. The PUCCH resource
set indication information may be excluded in a case of supporting the configuration of only
one UCCH resource for each UE.

Additionally, when configuration information on PUCCH resources configuring
PUCCH resource sets configured through high layer signaling contains UL BWP
configuration information, according to PUCCH resource allocation indicated by PUCCH
resource indication information of DL allocation DL control information, as in the case of
the explicit UL BWP indication, the UE may perform an UL BWP activation or an UL BWP
switching operation to an UL BWP configured by the one or more PUCCH resources.

Additionally, as described above, when PUCCH resource sets for HARQ
ACK/NACK feedback of the UE for each UL BWP are configured, or when one or more
PUCCH resource sets are commonly configured in one or more UL BWPs, each PUCCH
resource configuring the one or more PUCCH resource sets may be allocated for aperiodic
CSI feedback of the UE.

Specifically, aperiodic CSI reporting of any UE may be triggered by the BS through
DL allocation DL control information. For this purpose, when a DL allocation DL control
information format for an UE is defined, an information area for triggering aperiodic CSI
reporting of the UE may be defined to be included therein. In a case where the aperiodic
CSI reporting of the UE is triggered through the aperiodic CSI reporting indication
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information area, the aperiodic CSI reporting information may be multiplexed and then
transmitted, along with HARQ ACK/NACK feedback information on a PDSCH through the
one or more PUCCH resources according to the PUCCH resource allocation information
indicated through the DL allocation DL control information. That is, the PUCCH resource
set configuration may be a common PUCCH resource set configuration for HARQ
ACK/NACK feedback and aperiodic CSI reporting.

In addition, apart from the configuration of one or more PUCCH resource sets for the
HARQ ACK/NACK feedback, a BE/network may configure one or more PUCCH resource
sets for aperiodic CSI reporting and transmit the configured one or more PUCCH resource
sets to each UE through UE-specific High layer signaling. That is, one or multiple PUCCH
resource sets for only aperiodic CSI feedback for each UE may be configured and
transmitted to each UE through UE-specific High layer signaling.

In this case, one or more PUCCH resource sets for the aperiodic CSI feedback may
be separately configured for each PUCCH format or for each PUCCH duration, in the same
manner as the PUCCH resource set configuration method for the HARQ ACK/NACK
feedback, or be configured regardless of that.

When one or more separate PUCCH resource sets for aperiodic CSI reporting are
configured, as described above, one or more PUCCH resource sets for the aperiodic CSI
reporting may be configured for each UL BWP, or one or more PUCCH resource sets for the
aperiodic CSI reporting may be commonly configured in one or more UL BWPs.

In this regard, in a case where one or more PUCCH resource sets for separate
aperiodic CSI reporting are configured, the PUCCH resource allocation for the HARQ
ACK/NACK feedback through the DL allocation DL control information described above

26

Petitioners' Exhibit 1004
Ericsson Inc., et al. v. KT Corporation, et al.

Case No. IPR2025-00083; U.S. Patent

No. 10,638,463
Page 296 of 319



may be applied to PUCCH resource allocation for the aperiodic CSI reporting.
Additionally, an operation described above may be applied to an UL BWP activation or a
UE operation related to an UL BWP switching.

Additionally, when aperiodic CSI reporting through an UL grant is triggered, radio
channel indication information (i.e., a PUSCH or PUCCH) for the transmission of aperiodic
CSI reporting information by a UE may be included.

As described above, the method of the PUCCH resource set configuration and the
method of the corresponding PUCCH resource indication have been discussed, referring to
FIGs. 2 to 3C. Hereinafter, referring to FIGs. 4 to 7, methods of transmitting and receiving
UL control information by a UE and/or a BS, and the related UE and BS will be described in
detail.

FIG. 4 is a flowchart showing a method of a UE for transmitting UL control
information b according to embodiments of the present disclosure.

Referring to FIG. 4, a UE receives, from a BS, UL control channel resource set
configuration information for transmitting the UL control information S400.

One or more UL control channel resource sets may be configured for each UL BWP
configured for a UE. The UL BWP may be activated through DL control information.

Specifically, a corresponding serving cell for a DL transmission and/or reception
activates and uses one DL BWP contained in any DL subframe/slot/mini-slot of one or more
DL BWPs configured for a corresponding UE. Likewise, a corresponding serving cell for
an UL transmission and/or reception activates and uses one UL BWP contained in an UL
subframe/slot/mini-slot of one or more UL BWPs configured for a corresponding UE.

Activation/deactivation indications of the DL BWP and the UL BWP to an UE may
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be performed through DL control information (DCI) transmitted through a PDCCH.
Specifically, the activation/deactivation of the DL BWP may be performed through DL
assignment DL control information containing resource allocation information on a PDSCH.
Furthermore, the activation/deactivation of the UL BWP may be performed through an UL
grant including resource allocation information on a PUSCH.

For example, a UE may receive BWP configuration information on one or more
BWP sets configured by one or more BWPs configured for the UE from a BS. Next, the
UE may receive, from the BS, DL control information containing information for indicating
one of one or more BWPs contained in the one or more BWP sets configured by the BWP
configuration information. The UE may receive the PDSCH or transmit the PUSCH or
PUCCH through the one BWP indicated in the DL control information.

At this time, the BWP configuration information may be receive from the BS
through high layer signaling, such as RRC signaling.

In the NR, a BS/network may configure a single PUCCH resource set configured by
one or more PUCCH resources for HARQ ACK/NACK feedback or a plurality of PUCCH
resource sets, each of which is configured by one or more PUCCH resources, for each UE,
and then transmit the configured one or more PUCCH resource sets to each UE through
UE-specific higher layer signaling.

In a case where one or multiple PUCCH resource sets for an UE through the
UE-specific higher layer signaling are configured, the BS may transmit corresponding DL
allocation DL control information including PUCCH resource indication information for
HARQ ACK/NACK feedback by the UE in response to a corresponding PDSCH reception
when transmitting PDSCH scheduling control information for the UE through a PDCCH.
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Furthermore, the UE determines one of UL control channel resource sets contained
in UL control channel resource set configuration information S410.

In step S410, when the UL control channel resource sets to transmit the UL control
information are determined, the UE may determine one of the UL control channel resource
sets according to the size of the UL control information.

Furthermore, the UE determines one of UL control channel resources contained in
the determined one UL control channel resource setS420.

Additionally, the UE may receive from the BS DL control information containing
information indicating one, for the transmission of the UL control information, of UL
control channel resources configuring UL control channel resource sets.

At this time, the one UL control channel resource for the UL control information
transmission of the UL control channel resources contained in the determined UL control
channel resource set may be indicated from the BS through the DL control information.

As described above, the UE may determine, for each PDSCH transmission, one of
PUCCH resources contained in a single PUCCH resource set configured for the UE, or
determine one of a plurality of PUCCH resource sets configured for the UE and one of
PUCCH resources contained in the corresponding PUCCH resource set, and then
dynamically allocate a PUCCH resource.

Specifically, as a method of configuring PUCCH resource sets for an UE, in
configuring PUCCH resource sets for each UE for HARQ ACK/NACK feedback of the UE,
separate resource sets may be configured for each UL BWP configured for the UE.

For example, as illustrated in FIG. 3A, in a case where N (N is a natural number
greater than 1) UL BWPs for an UE are configured, separate PUCCH resource sets to each
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UL BWP for a PUCCH resource indication for HARQ ACK/NACK feedback of the UE
may be configured and transmitted to the UE through UE-specific higher layer signaling.

Referring to FIG. 3B, the BS may configure, for each BWP for a UE, total N
PUCCH resource sets, for example, from PUCCH resource sets for a BWP #1, PUCCH
resource sets for a BWP #2,..., up to PUCCH resource sets for a BWP #N. For example,
as illustrated in FIG. 3B, the BWP #2including PUCCH resource sets may be configured by
a first to fourth PUCCH resource sets.

In this case, each PUCCH resource configuring PUCCH resource sets configured for
each UL BWP through higher layer signaling may be defined as PUCCH format
configuration information, time/frequency domain PUCCH resource configuration
information (or additionally code domain resource configuration information) in the UL
BWP, or the like. For example, as illustrated in FIG. 3B, a second PUCCH resource set
may be configured by a first to fourth PUCCH resources.

Furthermore, when a BWP is configured with specific classes of PUCCH resource
sets, the PUCCH resource set indication information may be replaced by the specific
classification information. For examplewhen a separate PUCCH resource set is configured
for each of a PUCCH format, a PUCCH duration, a PUCCH payload size, and the like, each
of the corresponding PUCCH format information, PUCCH duration information, PUCCH
payload size information, and the like may be used in place of each of the PUCCH resource
set indication information.

That is, a separate PUCCH resource set may be configured according to a PUCCH
payload size to be transmitted by the UE, i.e. the payload size of UL control information,
and the PUCCH resource set for the PUCCH resource allocation may be determined
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according to the UL control information payload size to be transmitted by the UE. As
illustrated in FIG. 3B, only the PUCCH resource indication information (e.g. an
ACK/NACK resource indication (ARI) may be transmitted through DL allocation DL
control information, and, when the UE determines one or more PUCCH resource sets to
interpret it, derived may be a corresponding PUCCH resource set according to an UL
control information payload size (UCI payload size) to be transmitted by the UE through a
PUCCH resource allocated through the corresponding DL allocation DL control.

For example, the UL control information payload size may be divided into four areas
according to the number of bits, and one of a first to fourth PUCCH resource sets may be
derived according to the number of bits of the UL control information, as illustrated in FIG.
3B.

As illustrated in FIG. 3C, DL allocation DL control information may contain
PUCCH resource indication information (PUCCH resource information or a PUCCH
resource indicator). The PUCCH resource indication information indicates one UL
control channel resource, for the transmission of UL control information, of UL control
channel resources configuringan UL control channel resource set. For example, as
illustrated in FIG. 3B, in a case where the UL control channel resource set is configured by
the first to fourth PUCCH resources, PUCCH resource indication information illustrated in
FIG. 3C may indicate one of the four PUCCH resources.

The various methods described above referring to FIGs. 2 to 3C may be applied to a
specific PUCCH resource set configuration method and a corresponding PUCCH resource
indication in some embodiments of the present disclosure.

The UE transmits the UL control information through the determined the UL control
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channel resource S430.

FIG. 5 is a flowchart of a BS for receiving UL control information according to some
embodiments of the present disclosure.

Referring to FIG. 5, a BS transmits to a UE UL control channel resource set
configuration information for the transmission of the UL control information S500.

As described above, one or more UL control channel resource sets may be
configured for each UL BWP configured for a UE. The UL BWP may be activated
through DL control information.

Specifically, a corresponding serving cell for a DL transmission and/or reception
activates to use one DL BWP contained in any DL subframe/slot/mini-slot of one or more
DL BWPs configured for a corresponding UE. Likewise, the corresponding serving cell
for an UL transmission and/or reception activates to use one UL BWP contained in any UL
subframe/slot/mini-slot of one or more UL BWPs configured for the corresponding UE.

Activation/deactivation indications of the DL BWP and the UL BWP to an UE may
be performed through DL control information (DCI) transmitted through a PDCCH.
Specifically, the activation/deactivation of the DL BWP may be performed through DL
assignment DL control information containing resource allocation information on a PDSCH.
Furthermore, the activation/deactivation of the UL BWP may be performed through an UL
grant containing resource allocation information on a PUSCH.

For example, the UE may receive BWP configuration information on BWP sets
configured by BWPs configured for the UE from the BS. Next, the UE may receive DL
control information containing information indicating one of BWPs contained in the BWP
sets configured by the BWP configuration information from the BS. The UE may receive
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the PDSCH, or transmit the PUSCH or PUCCH through the one BWP indicated in the DL
control information.

At this time, the BWP configuration information may be receive from the BS
through high layer signaling, such as RRC signaling.

In the NR, a BS/network may configure a single PUCCH resource set configured by
PUCCH resources for HARQ ACK/NACK feedback or a plurality of PUCCH resource sets,
each of which is configured by PUCCH resources, for each UE, and then transmit the
configured PUCCH resource sets to each UE through UE-specific higher layer signaling.
In a case where PUCCH resource sets for an UE through the UE-specific higher layer
signaling are configured, when transmitting PDSCH scheduling control information for the
UE through a PDCCH, the BS may transmit corresponding DL allocation DL control
information including PUCCH resource indication information for HARQ ACK/NACK
feedback by the UE in response to a corresponding PDSCH reception.

Furthermore, the BS receives UL control information through one of UL control
channel resources configuring one of UL control channel resources contained in UL control
channel resource set configuration information S510.

As described above, the UL control channel resource sets for transmitting the UL
control information may be determined as one of the UL control channel resource sets
according to the size of the UL control information.

As described above, the BS may transmit to the UE DL control information
containing information indicating one, for the transmission of the UL control information, of
UL control channel resources configuring UL control channel resource sets.

At this time, for the UL control information transmission, the one of the UL control
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channel resources configuring the UL control channel resource sets may be indicated to the
UE through the DL control information.

That is, the BS selects, for each PDSCH transmission for an UE, one of PUCCH
resources configuring a single PUCCH resource set configured for the UE, or one of
PUCCH resources configuring one of PUCCH resource sets and a PUCCH resource set,
configured for the UE.  Then, the BS transmits the selected PUCCH resource through DL
allocation DL control information. Accordingly, the UE dynamically may allocate a
PUCCH resource to be used for HARQ ACK/NACK feedback.

In accordance with an embodiment of the present disclosure, proposed are a method
of configuring a PUCCH resource set and a method of indicating the corresponding PUCCH
resource.

As a method of configuring one or more PUCCH resource sets for an UE, in
configuring PUCCH resource sets for each UE for HARQ ACK/NACK feedback of the UE,
one or more separate resource sets may be configured for each UL BWP configured for the
UE.

For example, as illustrated in FIG. 3A, in a case where N (N is a natural number
greater than 1) UL BWPs for an UE are configured, separate PUCCH resource sets to each
UL BWP for a PUCCH resource indication for HARQ ACK/NACK feedback of the UE
may be configured and transmitted to the UE through UE-specific higher layer signaling.

Referring to FIG. 3B, the BS may set, for each BWP for a UE, total N
PUCCH resource sets, for example, from PUCCH resource sets for a BWP #1, PUCCH
resource sets for a BWP #2,..., up to one or multiple PUCCH resource sets for a BWP #N.
For example, as illustrated in FIG. 3B, the BWP#2 including PUCCH resource sets, may be
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configured by a first to fourth PUCCH resource sets.

In this case, each PUCCH resource configuring PUCCH resource sets configured for
each UL BWP through higher layer signaling may be defined as PUCCH format
configuration information, time/frequency domain PUCCH resource configuration
information (or additionally code domain resource configuration information) in the UL
BWP, or the like. For example, as illustrated in FIG. 3B, a second PUCCH resource set
may be configured by a first to fourth PUCCH resources.

In this regard, when a BWP is configured with specific classes of PUCCH resource
sets, the PUCCH resource set indication information may be replaced by the specific
classification information. For example, when a separate PUCCH resource set is
configured to each of a PUCCH format, a PUCCH duration, a PUCCH payload size, and the
like, each of the corresponding PUCCH format information, PUCCH duration information,
PUCCH payload size information, and the like may be used in place of each of the PUCCH
resource set indication information.

That is, a separate PUCCH resource set may be configured according to a PUCCH
payload size to be transmitted by the UE, i.e. the payload size of UL control information,
and the PUCCH resource set for the PUCCH resource allocation may be determined
according to the UL control information payload size to be transmitted by the UE. As
illustrated in FIG. 3B, only the PUCCH resource indication information (e.g. an
ACK/NACK resource indication (ARI) may be transmitted through DL allocation DL
control information, and, when the UE determines one or more PUCCH resource sets to
interpret it, derived may be a corresponding PUCCH resource set according to an UL control
information payload size (UCI payload size) to be transmitted by the UE through a PUCCH
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resource allocated through the corresponding DL allocation DL control.

For example, the UL control information payload size may be divided into four areas
according to the number of bits, and one of a first to fourth PUCCH resource sets may be
derived according to the number of bits of the UL control information, as illustrated in FIG.
3B.

As illustrated in FIG. 3C, DL allocation DL control information may contain
PUCCH resource indication information (PUCCH resource information or a PUCCH
resource indicator). The PUCCH resource indication information indicates one UL
control channel resource, for the transmission of UL control information, of UL control
channel resources configuring an UL control channel resource set. For example, as
illustrated in FIG. 3B, in a case where the UL control channel resource set is configured by
the first to fourth PUCCH resources, PUCCH resource indication information illustrated in
FIG. 3C may indicate one of the four PUCCH resources.

The various methods described above referring to FIGs. 2 to 3C may be applied to a
specific PUCCH resource set configuration method and a corresponding PUCCH resource
indication in some embodiments of the present disclosure.

FIG. 6 is a diagram illustrating a BS according to embodiments of the present
disclosure.

Referring to FIG. 6, a BS 600 includes a controller 610, a transmitter 620, and a
receiver 630.

In a method of allocating UL control channel resources for an UE in the NR, , the
controller 610 is configured to control overall operations so that separate PUCCH resource
sets are configured for each UL BWP configured for the UE.
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The transmitter 620 and the receiver 630 are used to transmit and receive signals,
messages, and data necessary for carrying out some embodiments as described above, to and
from the UE.

The transmitter 620 transmits to the UE UL control channel resource set
configuration information for the transmission of UL control information.

One or more UL control channel resource sets may be configured for each UL BWP
configured for the UE.

The UL BWP may be activated through DL control information.

The receiver 630 receives UL control information through one of one or more UL
control channel resources configuring one of UL control channel resources contained in UL
control channel resource set configuration information.

The one or more UL control channel resource sets for transmitting the UL control
information may be determined as one of the UL control channel resource sets according to
the size of the UL control information.

The BS may transmit to the UE DL control information containing information
indicating one, for the transmission of the UL control information, of UL control channel
resources configuring one or more UL control channel resource sets.

At this time, the one, for the UL control information transmission, of the UL control
channel resources configuring the UL control channel resource sets may be indicated to the
UE through the DL control information.

FIG. 7 is a diagram illustrating a UE according to embodiments of the present
disclosure.

Referring to FIG. 7, a UE 700 includes a receiver 710, a controller 720 and a
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transmitter 730.

The receiver 710 receives DL control information and data, messages through a
corresponding channel from a BS.

Furthermore, in a method of allocating one or more UL control channel resources for
any UE in the NR, the controller 720 is configured to control overall operations of the UE so
that separate one or more PUCCH resource sets are configured for each UL BWP configured
for the UE.

The transmitter 730 transmits UL control information and data, messages through a
corresponding channel to the BS.

The controller 720 determines one of one of UL control channel resource sets
contained in UL control channel resource set configuration information, and determines one
of UL control channel resources configuring the determined one UL control channel
resource set.

The UL control channel resource set(s) may be configured for each UL BWP
configured for the UE.

The UL BWP may be activated through the DL control information.

When the one or more UL control channel resource sets for transmitting the UL
control information are determined, the controller 720 may determine one of the UL control
channel resource sets according to the size of the UL control information.

The receiver 710 receives from the BS UL control channel resource set configuration
information for the transmission of UL control information.

The receiver 710 receives from the BS DL control information containing
information indicating one, for the transmission of the UL control information, of UL
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control channel resources configuring UL control channel resource sets. At this time, one
UL control channel resource, for the UL control information transmission, of UL control
channel resources configuring the determined UL control channel resource set may be
indicated from the BS through the DL control information.

The transmitter 730 transmits the UL control information through the determined UL
control channel resource.

The standardized specifications or standard documents related to the embodiments
described above have been omitted in order to simplify the description but constitute a part
of the present disclosure. Accordingly, it should be construed that the incorporation of the
content of the standardized specifications and part of the standard documents into the
detailed description and claims is included within the scope of the present disclosure.

The features, structures, configurations, and effects described in the present
disclosure are included in at least one embodiment but are not necessarily limited to a
particular embodiment. A person skilled in the art can apply the features, structures,
configurations, and effects illustrated in the particular embodiment embodiments to another
one or more additional embodiment embodiments by combining or modifying such features,
structures, configurations, and effects. It should be understood that all such combinations
and modifications are included within the scope of the present disclosure Although the
exemplary embodiments have been described for illustrative purposes, a person skilled in
the art will appreciate that various modifications and applications are possible without
departing from the essential characteristics of the present disclosure. For example, the
specific components of the exemplary embodiments may be variously modified. The various
embodiments described above can be combined to provide further embodiments. These and
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other changes can be made to the embodiments in light of the above-detailed description. In
general, in the following claims, the terms used should not be construed to limit the claims
to the specific embodiments disclosed in the specification and the claims, but should be
construed to include all possible embodiments along with the full scope of equivalents to
which such claims are entitled. Accordingly, the claims are not limited by the disclosure.

EERNY3 EERN3

Moreover, the terms “system,” “processor,” “controller,

EERN3 2 <

component,” “module,”

EEINNY3

>

“interface,”, “model,” “unit” or the like are generally intended to refer to a computer-related
entity, either hardware, a combination of hardware and software, software, or software in
execution. For example, a component may be, but is not limited to being, a process running
on a processor, a processor, a controller, a control processor, an object, an executable, a
thread of execution, a program, and/or a computer. By way of illustration, both an
application running on a controller or processor and the controller or processor can be a
component. One or more components may reside within a process and/or thread of

execution and a component may be localized on one computer and/or distributed between

two or more computers.
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{other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
o support a petition or an application. If this type of personal information is included in documents submitied to the USPTQO,
petitionersfapplicants should consider redacting such personal information from the documents before submitting them o the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application {unlass a non-publication request in compliance with 37 CFR 1.213{a) is made in the application) or issuance of a
patent. Furthermorg, the record from an abandoned application may also be available to the public if the appiication is
refersnced in a published application or an issued patent {see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 subrilted for pavment purposses are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

inventor: PARK’ Kyujm Date {Optional).:

Signature:

Note: An application data sheet (PTO/AIA/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/SB/AIADT form for 2ach additional inventor.

sired by 35 U .S.C. 115 83nd 37 OFR 1.63. Tha information is required (o obisin or retain a benedit by the pubtic which is 3 file {3nd
ion. Confidentizity is govermed by 35 B.8.C. 122 and 37 CFR 1.11 and 1.14. This coliection is estimated (o take 1 minute ©
comptete. inciuding gathsring, praparing, and submitiing the compteted spolication form io the USPTO. Time wilt vary depending upon the individy

comrmets on the ameunt of lms you reguirg o compiete this fonm andior sugy for reducing this mirden, should be send 1o the Ch
Patent snd Trademark Ofiees, 4.8, Depariment of Commerce, Pl Hox 1450, dlexandria. VA& 223181480 150 §OT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, PO, Box 1450, Alexsndria, YA 22313-1480.

I yvou needd assistance in completing the form. cali 1-806-PYC-9189 and selsct oplion 2

This coitaction of information is ra
by e HSPTO (© process) 3n app!
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Application Data Sheet 37 CFR 1.76

Application Number

APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE ALLOCATION FOR NEW

Title of Invention RADIO

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

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

Inventor Information:

Remove
Inventor ‘1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
| [ koin | ARk e
Residence Information (Select One) US Residency ® Non US Residency Active US Military Service

City ‘P“Country of Residence | |Pl

Mailing Address of Inventor:

Address 1 Korea Telecom Research Center, Umyeon-dong) 151

Address 2 Taebong-ro, Seocho-gu

City ‘ Feoul | State/Province ‘ ‘

Postal Code | [137-140 | Countryi | ‘KR

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

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

Customer Number 6277

Email Address ‘ Add Email Remove Email

Application Information:

Title of the Invention EW RADIO

Attorney Docket Number| 811.0143 Small Entity Status Claimed [ |

Application Type Nonprovisional v
Subject Matter tility -
Total Number of Drawing Sheets (if any) 2] Suggested Figure for Publication (if any)
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Application Data Sheet 37 CFR 1.76

Application Number

. . APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE ALLOCATION FOR NEW
Title of Invention RADIO

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111{c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e,, “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date {(YYYY-MM-DD) Intellectual Property Authority or Country -
filed application

Publication Information:
[[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under

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

Representative Information:

Representative information should be provided for all practiioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: e Customer Number US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)
Customer Number |76277

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status I -

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.
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Application Data Sheet 37 CFR 1.76

Application Number

. . APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE ALLOCATION FOR NEW
Title of Invention RADIO

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the pricrity document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i){(1) and {2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove

Application Number Cc>untryi Filing Date {YYYY-MM-DD) Access Code' (if applicable)
[10-2017-0128188 kr po1t7-09-29
Remove
Application Number Cc>untryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)
jio-2017-0162728 kr pot7-11-30
Remove
Application Number Cc>untryi Filing Date (YYYY-MM-DD) Access Codel (if applicable)
j1o-2018-0077270 kr pots-07-03
;:t:’(gtlt:)url:lnlforelgn Priority Data may be generated within this form by selecting the

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

18, 2013, will be examined under the first inventor to file provisions of the AlA.
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Application Data Sheet 37 CFR 1.76

Application Number

. . APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE ALLOCATION FOR NEW
Title of Invention RADIO

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPQ), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPQO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2} any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related biblicgraphic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h){2).

The applicant is reminded that the EPO’'s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Application Number

APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE ALLOCATION FOR NEW

Title of Invention RADIO

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant }1

If the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

-

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name T CORPORATION

Mailing Address Information For Applicant:

Address 1 P06, Jeongja-dong, Bundang-gu, Seongnam-si

Address 2

City Gyeonggi-do State/Province

Countrgf ‘ '(R Postal Code 463-711
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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Application Number

. . APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE ALLOCATION FOR NEW
Title of Invention RADIO

Assignee |1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name KT CORPORATION
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 P06, Jeongja-dong, Bundang-gu, Seongnam-si
Address 2
City ‘ [Gyeonggi-do State/Province
Countryi | I(R Postal Code ¥63-711
Phone Number Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 2dd

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14{c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |flan M. Hughes/ Date (YYYY-MM-DD)| p018-09-28
First Name | [lan Last Name | P—lughes Registration Number 1083
Additicnal Signature may be generated within this form by selecting the Add button.
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Application Data Sheet 37 CFR 1.76

811.0143

Application Number

Title of Invention RADIO

APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE ALLOCATION FOR NEW

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S.C. 2(b})(2); {2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of preceedings 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  Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3 Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

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

5. Arecordrelated 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 CooperationTreaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

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