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

Patent Number: 10178626
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Patent Number: 9461771
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Patent Number: 11540272
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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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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);
(iti) 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 LL.C, 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

. PEvE

Name: 6ﬁanho Ml_l’)

Title: /)/ZG\W\ MO\MAB.Q r

Date: 12/23/2022
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SCHEDULE 1

p—— —
No. REF-NO Country pplication/lIssue 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 2016.07.08
2 AY
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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Provisional

P20130698 1siof 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 201480053321.6 2016.03.25
P20130698CN
CN Issue CN105594139B 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 CN1056595148 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 10,644,319 2020.05.05
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P20140587USD1 US Application(DA) 16/832,151 2020.03.27
CN Application 2015800422966 2017.02.06
P20140587CN
CN Issue CN106664697B 2020.06.16
P20150017 Provisional 10-2015-0008486 2015.01.19
Application
Provisional
P20150734 rovisiona 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 10,341,306 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 CN107211238B 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 CN1065591618 2019.01.04
Provisional
P20160067 rovisiona 10-2016-0014509 2016.02.04
Application
P20160076 Provisional 10-2016-0015050 2016.02.05
Application
Proviel ;
P20160169 rovisional 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 10-2237525 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 108781154B 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 10,392,867 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) 10,616,389 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 ’
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 201780027159.4 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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Provisional

P20160670 15101 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 201710795343.5 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 10-2178412 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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Provisional

P20160627 . 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 B
Provisional
P20160720 rovisiona 10-2016-0130101 2016.10.07
Application
KR Application 10-2017-0124261 2017.09.26
P20170649
KR Issue 10-2156672 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 2010.12.12
P20160768PC PCT PCT/KR2017/011958 2017.10.27
22
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
P20160763CN
CN Issue CN 109804692 B 2022.07.15
Provisional
P20160836 rovisiona 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
P20160837USC1 US Application(CA) 17/543,675 2021.12.06
P20160837EP EP Application 17871249.3 2019.05.27
P20160837CN CN Application 201780070560.6 2019.05.15
P20160768 Provisional 10-2016-0141451 2016.10.27
Application
P20170778 Provisional 10-2017-0130023 2017.10.11
Application
P20170142 Provisional 10-2017-0037553 2017.03.24
Application
Provisional
P20170428 rovisiona 10-2017-0079911 2017.06.23
Application
KR Application(82}) | 10-2017-0139885 2017.10.26
’5 P20170808
KR Issue('d &) 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 Provisional 10-2017-0002589 2017.01.06
Application
P20170296 Provisional 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
P20170132US
US Issue 10,856,307 2020.12.01
P20170132CN CN Application 2018102366519 2018.03.21
Provisional
P20170131 rovisiona 10-2017-0033297 2017.03.16
Application '
P20170479 Provisional 10-2017-0082920 2017.06.29
Application
P20170622 Provisional 10-2017-0101782 2017.08.10
Application
28 —
P20170132 Provisional 10-2017-0035615 2017.03.21
Application
P20170866 Provisional 10-2017-0101169 2017.08.09
Application
KR Application 10-2018-0018656 2018.02.14
P20180049
KR Issue 10-2100483 2020.04.07
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US Application 15/923,658 2018.03.16
P20170479US
US Issue 10,869,303 2020.12.15
CN Application 201810217863.2 2018.03.16
P20170479CN
CN Issue CN 108633072 B 8/26/2022
P20170142 Provisional 10-2017-0037553 2017.03.24
Application
P20170428 Provisional 10-2017-0079911 2017.06.23
Application
KR Application 10-2017-0139604 2017.10.25
P20170800
29 KR Issue 10-2010019 2019.08.06
US Application 15/934,927 2018.03.23
P20170428US
US Issue 10,506,630 2019.12.10
CN Application 201810251436.6 2018.03.26
P20170428CN
CN Issue CN 108633076 B
—
P20170318 Provisiona 10-2017-0067957 2017.05.31
Application
KR Application 10-2018-0035572 2018.03.28
P20180018
KR Issue 102117669 2020.05.26
30 US Application 15/990,895 2018.05.29
P20170318US
US Issue 10,805,050 2020.10.13
CN Application 201810524233.X 2018.05.28
P20170318CN
CN Issue CN 108988984 B 2021.07.09
P20170531 Provisional 10-2017-0089654 2017.07.14
Application
KR Application 10-2018-0054207 . 2018.05.11
31 P20180193
KR Issue 10-2128964 2020.06.25
P20170531US US Application 16/027,937 2018.07.05
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US Issue 10,715,290 2020.07.14
P20170531CN CN Application 2018107569914 2018.07.11
—
P20170594 rovisional 10-2017-0095980 2017.07.28
Application
P20170621 Provisional 10-2017-0102577 2017.08.11
Application
KR Application 10-2018-0057278 2018.05.18
P20180204
32 KR Issue 10-2117968 2020.05.27
US Application 16/048,210 2018.07.27
P20170594US
US Issue 10,594,460 2020.03.17
CN Application 201810801096.X 2018.07.20
P20170594CN
CN Issue CN 109309558 B 2021.10.08
P20170764 Provisional 10-2017-0128188 2017.09.29
Application
P20170916 Provisional 10-2017-0162728 2017.11.30
Application
KR Application 10-2018-0077270 2018.07.03
P20180207 ,
KR Issue 10-2114949 2020.05.19
KR Application(DA) | _10-2020-0042931 2020.04.08
P20180207P1
KR Issue(DA) 10-2246988 2021.04.26
33
US Application 16/147,530 2018.09.28
P20170764US
US Issue 10,638,463 2020.04.28
US Application(DA) 16/826,482 2020.03.23
P20170764USD1
US Issue(DA) 11,219,000 2022.01.04
CN Application 201811148762.0 2018.09.29
P20170764CN
CN Issue CN 1095236883 B 2021.11.05
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Provisional

P20180014 islor 10-2018-0004091 2018.01.11
Application
Provisional
P20180305 rovisiona 10-2018-0058965 2018.05.24
Application
KR Application 10-2018-0132306 2018.10.31
P20180507
KR Issue 10-2173331 2020.10.28
34 US Application 16/241,086 2019.01.07
P20180014US
US Issue 11,258,532 2022.02.22
P20180014USC1 US Application(CA) 17/565,353 2021.12.29
P20180305EP EP Application 19150559.3 2019.01.07
CN Application 201910011508.9 2019.01.07
P20180014CN
CN Issue CN 110034906 B 8/30/2022
P20150004 Provisional 10-2015-0002948 2015.01.08
Application
KR Application 10-2016-0000376 2016.01.04
P20150843
KR Issue 10-1818833 2018.01.09
P20150004PC PCT PCT/KR2016/000053 2016.01.05
35
Us Application 15/541,792 2017.07.06
P20150004US
US Issue 11,330,573 2022.05.10
CN Application 201680004054.2 2017.06.08
P20150004CN
CN Issue CN 107005903 B 2021.01.15
P20160666 Provisional 10-2016-0122506 2016.09.23
Application
KR Application 10-2017-0104068 2017.08.17
36 P20170333
KR Issue 10-2001301 2019.07.11
US Application 15/712,079 2017.09.21
P20160666US
US Issue 10,334,657 2019.06.25
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CN Application 201710864759.8 2017.09.22
P20160666CN
CN Issue CN 108307543 B 2021.06.15
Provisional
P20150003 rovisiona 10-2015-0002930 2015.01.08
Application
KR Application 10-2015-0185653 2015.12.24
P20150842
KR Issue 10-1866619 2018.06.04
P20150003PC PCT PCT/KR2015/014479 2015.12.30
37
US Application 15/541,753 2017.07.06
P20150003US
US Issue 10,237,084 2019.03.19
CN Application 201580066326.7 2017.06.06
P20150003CN
CN Issue CN 107005820 B 2020.11.03
P20130110 Provisional 10-2013-0034603 2013.03.29
Application
KR Application 10-2013-0136724 2013.11.12
P20130939
KR Issue 10-1632277 2016.06.15
i P20130110PC PCT PCT/KR2014/002449 2014.03.24
US Application 14/779,057 2015.09.24
P20130110US
US Issue 9497666 2016.11.15
CN Application 201480019499.9 2015.09.29
P20130110CN
CN Issue CN 105103613 B 2018.12.25
P20130124 Provisional 10-2013-0036870 2013.04.04
Application
P20130843 Provisional 10-2013-0130502 2013.10.30
Application
39
KR Application 10-2013-0161241 2013.12.23
P20131105
KR Issue 10-1628874 2016.06.02
P20130124PC PCT PCT/KR2014/002902 2014.04.04
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US Application 14/781,356 2015.09.320
P20130124US
US Issue 9,832,306 2017.11.28
CN Application 201480020250.X 2015.10.08
P20130124CN
CN Issue CN 105103593 B 2019.04.19
P20160805 Provisional 10-2016-0146054 2016.11.03
Application
KR Application 10-2017-0142205 2017.10.30
P20170809
KR Issue 10-2108871 2020.05.04
KR Application(DA] | 10-2020-0051219 2020.04.28
P20170809P1
KR Issue(DA) 10-2133255 2020.07.07
P20160805PC PCT PCT/KR2017/012319 2017.11.02
40
US Application 16/346,987 2019.05.02
P20160805US
US Issue 11,044,777 2021.06.22
P20160805USC1 US Application(CA) 17/314,064 2021.05.07
P20160805EP EP Application 17867340.6 2019.05.16
CN Application 201780068268.0 2019.05.05
P20160805CN
CN Issue CN 109906630 B 5/16/2022
P20170009 Provisional 10-2017-0002440 2017.01.06
Application
KR Application 10-2017-0169910 2017.12.12
P20170905
KR Issue 10-2016728 2019.08.26
4 US Application 15/862,095 2018.01.04
P20170009US
US Issue 10,448,386 2019.10.15
CN Application 201810011263.0 2018.01.05
P20170009CN
CN Issue CN 108282823 B 8/26/2022
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Provisional

P20170232 o 10-2017-0054976 2017.04.28
Application
KR Application 10-2018-0033007 2018.03.22
P20170929
KR Issue 10-2023539 2019.09.16
42 US Application 15/963,422 2018.04.26
P20170232US
US Issue 10,880,222 2020.12.29
CN Application 201810384302.1 2018.04.26
P20170232CN
CN Issue CN 108810969 B 2021.10.26
onal
P20160264 Provisiona 10-2016-0058157 2016.05.12
Application
P20160472 Provision al 10-2016-0083270 2016.07.01
Application
KR Application 10-2017-0057549 2017.05.08
P20170196
23 KR Issue 10-2183826 2020.11.23
P20160264PC PCT PCT/KR2017/004873 2017.05.11
US Application 16/300,557 2018.11.10
P20160264US
US Issue 10,721,118 2020.07.21
P20160264CN CN Application 2017800291314 2018.11.12
Provisional
P20170082 rovisiona 10-2017-0027919 2017.03.03
Application
KR Application 10-2018-0002228 2018.01.08
P20170715
44 KR Issue 10-2056256 2019.12.10
US Application 15/909,898 2018.03.01
P20170082US
US Issue 11,012,911 2021.05.18
P20170144 Provisional 10-2017-0037934 2017.03.24
Application
45 KR Application 10-2018-0033250 2018.03.22
P20180124
KR Issue 10-2174936 2020.10.30
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P20170144PC PCT PCT/KR2018/003466 2018.03.23
Us Application 16/347,572 2019.05.03
P20170144US
US Issue 10,869,236 2020.12.15
Provisional
P20170654 rovisiona 10-2017-0107962 2017.08.25
Application
KR Application 10-2018-0083414 2018.07.30
P20180471
46 KR Issue 10-2115233 2020.05.20
US Application 16/112,619 2018.08.24
P20170654US
US Issue 10,708,968 2020.07.07
P20180026 Provisional 10-2018-0006980 2018.01.19
Application .
KR Application 10-2018-0091232 2018.08.06
P20180533
47 KR Issue 10-2057139 2019.12.12
US Application 16/190,355 2018.11.14
P20180026US
US Issue 10,812,230 2020.10.20
isional
P20150254 Provisiona 10-2015-0067848 2015.05.15
Application
KR Application 10-2015-0099891 2015.07.14
P20150496
" KR Issue 10-2106134 2020.04.23
P20150496PC PCT PCT/KR2016/006529 2016.06.20
US Application 15/744,823 2018.01.14
P20150496US
US Issue 10,616,932 2020.04.07
Provisional
P20130907 rovisiona 10-2013-0135867 2013.11.08
Application
—
29 P20140043 Provisiona 10-2014-0012709 2014.02.04
Application
KR Application 10-2014-0088948 2014.07.15
P20140224
KR Issue 10-1611825 2016.04.06
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P20130907PC PCT PCT/KR2014/010565 2014.11.05
US Application 15/027,002 2016.04.04
P20130907US
US Issue 9,713,094 2017.07.18
US Application(CA) 15/617,137 2017.06.08
P20130907USC1
US Issue(CA) 10,178,626 2019.01.08
CN Application 201480054086.4 2016.03.30
P20130907CN
CN Issue CN 105594263 B 2019.11.01
P20130907CND1 CN Application(DA) | 201910949779.4 2019.10.08
P20140175 Provisional 10-2014-0033589 2014.03.21
Application
Provisional
P20140197 rovisiona 10-2014-0034957 2014.03.25
Application
P20140208 Provisional 10-2014-0037398 2014.03.31
Application
P20140325 Provisional 10-2014-0059630 2014.05.19
Application
KR Application 10-2014-0175182 2014.12.08
P20140785
KR Issue 10-1632354 2016.06.15
50
P20140175PC PCT PCT/KR2015/002022 2015.03.03
US Application 14/664,854 2015.03.21
P20140175US
US Issue 9461771 2016.10.04
CN Application 201580006949.5 2016.08.02
P20140175CN
CN Issue CN 106464647 B 2019.09.13
CN Application(DA) | 201910768106.9 2019.08.20
P20140175CND1
CN Issue(DA) CN 110460409 B 2022.06.24
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Provisional

P20160068 o 10-2016-0014508 2016.02.04
Application
KR Application 10-2016-0123368 2016.09.26
P20160549
KR Issue . 10-1888251 2018.08.07
51
US Application 15/421,468 2017.02.01
P20160068US .
US Issue 11,082,957 2021.08.03
CN Application 201710043604.8 2017.01.19
P20160068CN
CN Issue CN 107040338 B 2020.11.06
P20170314 Provisional 10-2017-0068023 2017.05.31
Application
KR Application 10-2017-0135330 2017.10.18
P20170670
KR Issue 10-2156670 2020.09.10
52 US Application 15/990,917 2018.05.29
P20170314US
US Issue 10,616,916 2020.04.07
CN Application 201810531289.8 2018.05.29
P20170314CN
CN Issue CN 108988997 B 2021.04.02
P20160663 Provisional 10-2016-0122503 2016.09.23
Application
KR Application 10-2017-0118880 2017.09.15
P20170584
KR Issue 10-2127753 2020.06.23
KR Application(DA) 10-2020-0072207 2020.06.15
P20170584P1
- KR Issue(DA) 10-2222399 2021.02.24
P20160663PC PCT PCT/KR2017/010510 2017.09.22
US Application 16/317,102 2019.01.11
P20160663US
US Issue 10,764,099 2020.09.01
US Application(DA) 16/929,568 2020.07.15
P20160663USD1
US Issue(DA) 10,868,702 2020.12.15
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P20160663EP EP Application 17853481.4 2018.12.28
CN Application 201780041877.7 2019.01.04
P20160663CN
CN Issue CN 109417529 B 2021.08.31
P20160696 Provisional 10-2016-0127093 2016.09.30
Application
P20170667 KR Application 10-2017-0124195 2017.09.26
P20160696PC PCT PCT/KR2017/010811 2017.09.28
US Application 16/338,433 2019.03.29
54 P20160696US
US Issue 11,363,548 2022.06.14
P20160696EP EP Application 17856779.8 2019.04.10
CN Application 201780061059.3 2019.04.01
P20160696CN
CN Issue CN 109906569 B 2021.05.11
P20160790 Provisional 10-2016-0143013 2016.10.31
Application
KR Application 10-2017-0140898 2017.10.27
P20170799
KR Issue 10-2114940 2020.05.19
KR Application(DA) | 10-2020-0053315 2020.05.04
P20170799P1
KR Issue(DA) 10-2130803 2020.06.29
P20160790PC PCT PCT/KR2017/012105 2017.10.30
55 US Application 16/346,108 2019.04.29
P20160790US
US Issue 10,952,206 2021.03.16
US Application(CA) 17/170,922 2021.02.09
P20160790USC1
US Issue(CA) 11540272 2022.12.08
P20160790USCIC1 | US Application(CA) 17/970604 2022.10.21
P20160790EP EP Application 17865576.7 2019.05.10
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CN Application 201780066665.4 2019.04.26

P20160790CN
CN Issue CN 110114997 8B 2021.12.10
P20160806 Prov.lsmrlal 10-2016-0146950 2016.11.04

Application
KR Application 10-2017-0135198 2017.10.18
P20170663

KR Issue 10-2092560 2020.03.18
P20160806PC PCT PCT/KR2017/011989 2017.10.27
US Application 16/347,568 2019.05.03

P20160806US
US Issue 10,966,253 2021.03.30
P20160806USC1 US Application(CA) 17/176,149 2021.02.15
56 EP Application 17866547.7 2019.05.13

P20160806EP
EP Issue 3537794 2021.09.08
DE Application 17866547.7 2019.05.13

P20160806DE
DE Issue 3537794 2021.09.08
GB Application 17866547.7 2019.05.13

P20160806GB
GB Issue 3537794 2021.09.08
FR Application 17866547.7 2019.05.13

P20160806FR
FR Issue 3537794 2021.09.08
P20160806CN CN Application 201780067632.1 2019.04.30
P20160835 Provisional 10-2016-0152845 2016.11.16

Application
KR Application 10-2017-0150595 2017.11.13
P20170801

57 KR Issue 10-2129362 2020.06.26
P20160835PC PCT PCT/KR2017/012910 2017.11.15
US Application 16/349,347 2019.05.13

P20160835US
US Issue 10,897,720, 2021.01.19
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P20160835CN CN Application 201780069670.0 2019.05.10
isional
P20170131 Provisiona 10-2017-0033297 2017.03.16
Application
Provisional
P20170479 rovisiona 10-2017-0082920 2017.06.29
Application
Provisional
P20170622 rovisiona 10-2017-0101782 2017.08.10
Application
KR Application 10-2018-0014571 2018.02.06
P20170934
KR Issue 10-2117970 2020.05.27
US Application 15/920,524 2018.03.14
58 P20170131US
US Issue 10,609,699 2020.03.31
US Application(CA) 16/792,826 2020.02.17
P20170131USC1
US Issue(CA) 11,044,718 2021.06.22
P20170131USCICL | US Application(CA) 17/307,978 2021.05.04
CN Application 201810217772.9 2018.03.16
P20170131CN
CN Issue CN 108633071 B 8/23/2022
P20170303 Provisional 10-2017-0065379 2017.05.26
Application
P20170451 Provisional 10-2017-0081411 2017.06.27
Application
KR Application 10-2018-0037938 2018.04.02
P20180017
59 KR Issue 10-2127755 2020.06.23
KR Application(DA) | 10-2020-0073684 2020.06.17
P20180017P1
KR Issue(DA) 10-2222396 2021.02.24
US Application 15/985,362 2018.05.22
P20170303US
US Issue 10,979,190 2021.04.13
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P20170303USC1 US Application(CA) 17/182,159 2021.02.22
CN Application 201810493891.7 2018.05.22
P20170303CN
CN Issue CN 108966181 B 2021.07.23
P20170304 Provisional 10-2017-0065387 2017.05.26
Application
—
P20170463 rovisional 10-2017-0082568 2017.06.29
Application
KR Application 10-2018-0050090 '2018.04.30
P20180097
KR Issue 10-2114919 2020.05.19
KR Application(DA) | 10-2020-0034779 2020.03.23
60 P20180097P1
KR Issue(DA) 10-2198758 2020.12.29
US Application 15/985,883 2018.05.22
P20170304US
US Issue 10,284,404 2019.05.07
US Application{CA) 16/357,686 2019.03.19
P20170304USC1
US Issue(CA) 10,616,024 2020.04.07
P20170304CN CN Application 201810501797.1 2018.05.23
Provisional
P20170741 rovisiona 10-2017-0118757 2017.09.15
Application
KR Application 10-2018-0077435 2018.07.04
P20180195
KR Issue 10-2198015 2020.12.28
61
US Application 16/131,686 2018.09.14
P20170741US
US Issue 10,616,834 2020.04.07
P20170741CN CN Application 201811085562.5 2018.09.17
—
P20170743 Provisiona 10-2017-0118409 2017.09.15
Application
62 KR Application 10-2018-0056950 2018.05.18
P20180159
KR Issue 10-2193191 2020.12.14
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US Application 16/128,748 2018.09.12
P20170743US
US Issue 10,721,031 2020.07.21
P20170743CN CN Application 201811018440.4 2018.09.03
Provisional
P20170765 rovisiona 10-2017-0128177 2017.09.29
Application
P20170917 Provisional 10-2017-0162692 2017.11.30
Application
P20180532 Provisional 10-2018-0084727 2018.07.20
Application
KR Application 10-2018-0092635 2018.08.08
63 P20180540
KR Issue 10-2156695 2020.09.10
US Application 16/147,638 2018.09.29
P20170765US
US Issue 10,721,765 2020.07.21
CN Application 201811147708.4 2018.09.29
P20170765CN
CN Issue CN 109586881 B 2021.11.12
P20170795 Provisional 10-2017-0128513 2017.10.02
Application
P20180084 Provisional 10-2018-0022186 2018.02.23
Application
KR Application 10-2018-0096773 2018.08.20
P20180208
" KR Issue 10-2102319 2020.04.13
US Application 16/149,344 2018.10.02
P20170795US
US Issue 10,715,283 2020.07.14
CN Application 201811168010.0 2018.10.08
P20170795CN
CN Issue CN 109600212 B 2021.08.31
P20140677 Provisional 10-2014-0119263 2014.09.05
Application
65
P20150247 KR Application 10-2015-0094021 2015.07.01
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KR Issue 10-1814248 2017.12.26
P20140677PC PCT PCT/KR2015/009333 2015.09.04
US Application 15/508,208 2017.03.02
P20140677US
US Issue 10,735,967 2020.08.04
CN Application 201580047094.0 2017.03.02
P20140677CN .
CN Issue CN 106717045 B 2021.03.05
P20150098 Provisional 10-2015-0032665 2015.03.09
Application
KR Application 10-2016-0021712 2016.02.24
P20160023
KR Issue 10-1987525 2019.06.03
P20150098PC PCT PCT/KR2016/002281 2016.03.08
66
US Application 15/556,028 2017.09.06
P20150098US
US Issue 10,708,893 2020.07.07
CN Application 201680013808.0 2017.09.05
P20150098CN
CN Issue CN 107431592 B 2020.07.07
P20160241 Provisional 10-2016-0054935 2016.05.03
Application
KR Application 10-2017-0044062 2017.04.05 -
P20170025
KR Issue 10-2016106 2019.08.23
67 US Application 15/498,607 2017.04.27
P20160241US
US Issue 10,420,067 2019.09.17
CN Application 201710282167.5 2017.04.26
P20160241CN
CN Issue CN 107360561 B 2020.09.11
P20160249 Provisional 10-2016-0054937 2016.05.03
Application
68
P20160250 Provisional 10-2016-0054936 2016.05.03
Application
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KR Application 10-2017-0053295 2017.04.26
P20170178
KR Issue 10-2057212 2019.12.12
P20160249PC PCT PCT/KR2017/004432 2017.04.26
US Application 16/098,841 2018.11.02
P20160249US
US Issue 10,667,322 2020.05.26
CN Application 201780027502.5 2018.11.02
P20160249CN
CN Issue CN 109076496 B 2021.09.03
Provisional
P20160251 rovisiona 10-2016-0054930 2016.05.03
Application
KR Application 10-2017-0045815 2017.04.10
P20170076
KR Issue 10-2005910 2019.07.25
69 US Application 15/582,906 2017.05.01
P20160251US
US Issue 10,159,025 2018.12.18
CN Application 201710291278.2 2017.04.28
P20160251CN
CN Issue CN 107343299 B 2021.01.05
P20170098 Provisional 10-2017-0030764 2017.03.10
Application
P20170317 Provisional 10-2017-0068074 2017.05.31
Application
P20170896 Provisional 10-2017-0152149 2017.11.15
Application
KR Application 10-2018-0026611 2018.03.07
70 P20180044
KR Issue 10-2065137 2020.01.06
P20170098PC PCT PCT/KR2018/002750 2018.03.08
US Application 16/349,259 2019.05.10
P20170098US
US lssue 10,986,530 2021.04.20
P20170098CN CN Application 2018800042373 2019.05.06
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CN Issue CN 109937587 B 2022.06.14
P20170397 Provisional 10-2017-0076126 2017.06.15
Application
KR Application 10-2018-0051293 2018.05.03
P20170930
KR Issue 10-2023672 2019.09.16
71 US Application 16/004,783 2018.06.11
P20170397US
US Issue 10,511,994 2019.12.17
P20170397CN CN Application 2018106124913 2018.06.14
P20170397CN CN Issue CN 109151873 B 2021.12.14
P20160282 Provisional 10-2016-0062068 2016.05.20
Application
KR Application 10-2016-0088331 2016.07.13
P20160481
72 KR Issue 10-2100491 2020.04.07
P20160481PC PCT PCT/KR2017/007452 2017.07.12
US Application 16/316,092 2019.01.08
P20160481US
US Issue 10,869,243 2020.12.15
Provisional
P20170018 rovisiona 10-2017-0005590 2017.01.12
Application
KR Application 10-2018-0002947 2018.01.09
P20170938
s KR Issue 10-2117098 2020.05.25
P20170018PC PCT PCT/KR2018/000518 2018.01.11
US Application 16/343,819 2019.04.22
P20170018US
US Issue 10,660,004 2020.05.19
P20170234 Provisional 10-2017-0054983 2017.04.28
Application
KR Application 10-2018-0000256 2018.01.02
74 P20170673
KR Issue 10-1957087 2019.03.05
P20170234US US Application 15/967,512 2018.04.30
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US Issue 10,772,148 2020.09.08
P20170238 Provisional 10-2017-0057299 2017.05.08
Application
KR Application 10-2018-0036753 2018.03.29
P20180146
75 KR Issue 10-2066689 2020.01.09
US Application 15/969,858 2018.05.03
P20170238US
US Issue 10,470,159 2019.11.05
Provisional
P20170389 rovisiona 10-2017-0076924 2017.06.16
Application
KR Application 10-2018-0053053 2018.05.09
P20180250
76 KR Issue 10-2042036 2019.11.01
US Application 16/007,050 2018.06.13
P20170389US
US Issue 10,499,376 2019.12.03
Provisional
P20180202 rovisiona 10-2018-0039897 2018.04.05
Application
KR Application 10-2019-0020835 2019.02.22
P20190047
77 KR Issue 10-2206773 2021.01.19
US Application 16/373,808 2019.04.03
P20180202US
US Issue 10,873,671 2020.12.22
Provisional
P20180557 rovisiona 10-2018-0090004 2018.08.01
Application
KR Application 10-2019-0075402 2019.06.25
P20190287
78 KR Issue 10-2198010 2020.12.28
US Application 16/528,980 2019.08.01
P20180557US
US Issue 11,178,573 2021.11.16
P20160807 =8 10-2016-0146955 2016.11.04
79
P20170669 KR =9 10-2017-0135215 2017.10.18
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KR B2 10-2130999 2020.07.01
P20160807PC pcT =H=8 PCT/KR2017/012003 2017.10.27
P20160807US us =2 16/347,571 2019.05.03
P20160807EP P EH 17867332.3 2019.05.13
P20160807CN cNEE 201780067633.6 2019.04.30
P20170184 ¢ 10-2017-0047545 2017.04.12
P20170239 tEd 10-2017-0056477 2017.05.02
P20170507 Jt=dl 10-2017-0086107 2017.07.06
P20180096 Hdrsd 10-2018-0034955 2018.03.27
80

us &4 15/951,349 2018.04.12

P20170184US
UsSE 10,958,380 2021.03.23
P20170184USC1 us E3(ca) 17/173,097 2021.02.10
P20170184CN CNEY 201810318869.9 2018.04.11
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/024,862 02/13/2018 9894644 811.0056 2477
76277 7590 01/24/2018

IP LEGAL SERVICES, L1.C
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 75 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):

Seunghyun KANG, Seoul, KOREA, REPUBLIC OF;
KT CORPORATION, Gyeonggi-do, KOREA, REPUBLIC OF;
Woo-jin CHOI, 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.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

76277 7590 12/11/2017 T hereby certify that this Feeg‘s Transmittal is being deposited with the United
IP LEGAL SERVICES, LLC States Postal Service with sufficient postage for first class mail in an envelope
P.O. Box 651325 addressed to the Mail Stop ISSUE TEE address above, or being facsimule
it ox transmitted to the USPTO (571) 273-2885, on the date indicated below.
Sterling, VA 20165
{Depositor's name)
(Signature)
{Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/024,862 03/25/2016 Seunghyun KANG 811.0056 2477
TITLE OF INVENTION: METHOD FOR TRANSRECEIVING DOWNLINK CONTROL INFORMATION AND APPARATUS FOR SAME
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 03/12/2018
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
FAROUL, FARAH 2471 370-329000
%:. F%hflin 6e3c)).f correspondence address or indication of "Fee Address” (37 2. For printing on the patent ﬁ'ont page, list . P Legal SGIViCGS, LLC
(1) The names of up to 3 registered patent attorneys
(] Change of correspondence address {or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. - - 2
(2) The name of a single firm (having as a member a
(] "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 re%lstered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

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

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : U mdividual Corporation or other private group entity 1 Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee [ A check is enclosed.
U Publication Fee (No small entity discount permitted) X Payment by credit card. Form PTC-2038 is attached.
0] Advance Order - # of Copies X The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number  5( ;5 881 (enclose an extra copy of this form).

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

| Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTQO/SB/15A and 15B), issue
tee payment in the micro entity amount will not be accepted at the risk of application abandonment.

O Applicant asserting small entity status. See 37 CFR 1.27 NOTE. If the application wag previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

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 /Ian M . HugheS/ Date O 1/02/20 1 8

Typed or printed name Tan M. Hu ghes Registration No. 41 ,083
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Electronic Patent Application Fee Transmittal

Application Number: 15024862

Filing Date: 25-Mar-2016

Title of Invention:

METHOD FOR TRANSRECEIVING DOWNLINK CONTROL INFORMATION AND
APPARATUS FOR SAME

First Named Inventor/Applicant Name: Seunghyun KANG
Filer: Joung Kook Park/Yujin Chun
Attorney Docket Number: 811.0056

Filed as Large Entity

Filing Fees for U.S. National Stage under 35 USC 371

Description Fee Code

Quantity

Amount

Sub-Total in
UsD($)

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 Sull)j-s'l'g(tsa\)l in
PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0
UTILITY APPL ISSUE FEE 1501 1 960 960
Extension-of-Time:
Miscellaneous:
Total in USD ($) 960
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Electronic Acknowledgement Receipt

EFS ID: 31376432
Application Number: 15024862
International Application Number:
Confirmation Number: 2477

Title of Invention:

METHOD FOR TRANSRECEIVING DOWNLINK CONTROL INFORMATION AND
APPARATUS FOR SAME

First Named Inventor/Applicant Name:

Seunghyun KANG

Customer Number:

76277

Filer:

Joung Kook Park/Yujin Chun

Filer Authorized By:

Joung Kook Park

Attorney Docket Number: 811.0056
Receipt Date: 02-JAN-2018
Filing Date: 25-MAR-2016
Time Stamp: 11:05:01

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $960

RAM confirmation Number

010218INTEFSW11074900

Deposit Account

Authorized User

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

a2

-ty
b
=Y
NN




File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
71235
1 Issue Fee Payment (PTO-85B) 81 10056IssueFdefeTransm|ttaI. no 1
p 6e03b7b82120b5c8292ba1906426f1db64
0f35a
Warnings:
Information:
32382
2 Fee Worksheet (SB06) fee-info.pdf no 2
159aae2fd8606c726dff77dfa3903f787333d|
Warnings:
Information:
Total Files Size (in bytes): 103617

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

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

P.Q. Box 1450

Alexandria, Virginia 22313-1450

WWW.usplo.gov

| APPLICATION NO. T FILING DATE [ FIRST NAMED INVENTOR IATTORNEY DOCKET NO.| CONFIRMATION NO. ]
15/024,862 03/25/2016 Seunghyun KANG 811.0056 2477
7590 1211412017 L EXAMINER ]
IP LEGAL SERVICES, LLC FAROUL, FARAH

P.O. Box 651325 I
Sterling, VA 20165

ART UNIT PAPER NUMBER I

2471

DATE MAILED: 12/14/2017

PRIORITY ACKNOWLEDGMENT

! 1. Receipt is acknowledged of priority papers submitted under 35 U.S.C. 119. The papers have been
placed of record in the file.

(J 2. Applicant's claim for priority, based on Lp]agers filed in parent Application Number
submitted under 35 U.S.C. 119, is acknowledged.

(J 3. The priority papers, submitted , after payment of the issue fee are

(3 acknowledged
While the priority claim or certified copy filed will be placed in the file record, neither will be
reviewed and the patent when published will not include the priority claim.

See 37 CFR 1.55(a)(2).
O not acknowledged since the processing fee in 37 CFR 1.17(i) has not been received.

L1 4. For utility and Elant applications filed on or after November 29, 2000, the prioritg claim is not
entered because the claim was not presented within the time limit required by 37 CFR 1.55(a)(1).
A petition to accept a delayed claim for priority under 35 U.S.C. 119(a) - (dg’ or (f), or 365(a) may be
filed. See 37 CFR 1.55(c) and MPEP 201.14(3.

B Fo

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

Page 1 of 1
PTOL-147 (Rev. 03/08)
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Application/Gontrol No.

Applicant{s)/Patent Under Reexamination

Search Nofes 15/024,862 KANG et al.
H“N H“‘ ““““ m ““ o o
FARAH FAROUL 2471
CPC - Searched*
Symbol Date Examiner
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

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

search.

Search Notes

Search Notes Date Examiner
EAST (see search history) 8/2/2017 F.F.
IDS 8/2/2017 F.F.
PALM inventor and continuity search 8/2/2017 F.F.
Updated search 11/20/2017 F.F.
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

Interference search completed 11/20/2017 F.F.

/FARAH FAROUL/
Primary Examiner, Art Unit 2471

U.S. Patent and Trademark Office

Pagg S of 367

Part of Paper No.: 20171120




EAST Search History

EAST Search History

EAST Search History (Interference)

Ref ||Hits |[[Search Query DBs Default ||Plurals |[|[Time

# Operator Stamp

L17 [|88 |[[(configur$5 and subframe$1 and start and Us- OR ON 2017/11/20
number$1 and (DCI (downlink adj control adj ||PGPUB,; 12:12
information))).cim. USPAT

11/20/2017 12:46:58 PM
c:\users\ffaroul\documents\east\workspaces\workspaces\15024862.wsp
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |.5,004 862 KANG et al.
H m m““ Examiner Art Unit
FARAH FAROUL 2471
CPC
Symbol Type Version
HO4aW I 172 ! | 042 F 2013-01-01
HO4L I |27 I 1286 | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
L] L]
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 3
/FARAH FARCUL/ 20 November 2017 ) . -
Primary Examiner, Art Unit 2471 0.G. Print Claim(s)| O.G. Print Figure
(Primary Examiner) (Date) 16 5
U.S. Patent and Trademark Office

Part of Paper No.: 20171120

Pagg 710k 367




Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |.5,004 862 KANG et al.
H m m““ Examiner Art Unit
FARAH FAROUL 2471
INTERNATIONAL CLASSIFICATION
CLAIMED
HO4W / 4 / 00
NON-CLAIMED
L] /]
US ORIGINAL CLASSIFICATION
CLASS SUBCLASS
CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

(Assistant Examiner)

(Date)

Total Claims Allowed:

3

/FARAH FARQCUL/
Primary Examiner, Art Unit 2471

{Primary Examiner)

20 November 2017

(Date)

0.G. Print Claim(s)

16

0.G. Print Figure
5

U.S. Patent and Trademark Office

PagsA%of 367

Part of Paper No.: 20171120




Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

15/024,862 KANG et al.
Examiner Art Unit
FARAH FAROUL 2471

Claims renumbered in the same order as presented by applicant [J CPA [ T.D. [ R.1.47
CLAIMS
Final [Original|Final OriginallFinaI OriginallFinaI Original|Final OriginallFinaI Original |Final OriginallFinaI Original
1 1 10
2 11
3 12
4 13
5 14
6 3 15
7 16
2 8
9
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 3
/FARAH FARCUL/ 20 November 2017 ) . -
Primary Examiner, Art Unit 2471 0.G. Print Claim(s)| O.G. Print Figure
(Primary Examiner) (Date) 16 5

U.S. Patent and Trademark Office

PaggA%af 367

Part of Paper No.: 20171120



Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims 15/024.862 KANG et al.
H“m “ ““ ““W ““ HW o .
FARAH FAROUL 2471
v Rejected - | Cancelled N | Non-Elected A Appeal
= Allowed + | Restricted | | Interference O | Objected
CLAIMS
Claims renumbered in the same order as presented by applicant O cpPa O T1D. O R.1.47
CLAIM DATE
Final Original | 08/02/2017 | 11/20/2017
1 1 7 =
2 7 -
3 7 -
4 7 .
5 v -
6 J -
7 v -
2 8 < =
9 v -
10 v -
11 < -
12 ' -
13 < -
14 v -
3 15 J =
16 v
U.S. Patent and Trademark Office Part of Paper No.: 20171120

Pagg a0 of 367



EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref [|Hits ||Search Query DBs Default ||Plurals |[|[Time
# Operator Stamp
L3 |[220 [|(start adj subframe) with US-PGPUB; USPAT; OR ON 2017/11/20
configur$s USOCR; FPRS; EPO; 11:43
JPO; DERWENT;
IBM_TDB
L5 |2 3 same 4 US-PGPUB; USPAT; OR ON 2017/11/20
USQOCR; FPRS; EPO; 11:44
JPO; DERWENT;
IBM_TDB
L4 (|e62 ||DCI with (number near3 US-PGPUB; USPAT; OR ON 2017/11/20
subframe$1) USOCR; FPRS; EPO; 11:44
JPO; DERWENT;
IBM_TDB
L14 (|15 L13 US-PGPUB; USPAT; OR ON 2017/11/20
USOCR; FPRS; EPO; 11:45
JPO; DERWENT;
IBM_TDB
L13 (|15 L12 and configur$s US-PGPUB; USPAT; OR ON 2017/11/20
USOCR; FPRS; EPO; 11:45
JPO; DERWENT;
IBM_TDB
L12 (|15 L9 not L11 US-PGPUB; USPAT; OR ON 2017/11/20
USQOCR; FPRS; EPO; 11:45
JPO; DERWENT;
IBM_TDB
L11 (127 L10 same combin$4 same DCI [|US-PGPUB; USPAT; OR ON 2017/11/20
USQOCR; FPRS; EPO; 11:45
JPO; DERWENT;
IBM_TDB
L10 ||5615 (|(repeat$4 repetition$1) with US-PGPUB; USPAT; OR ON 2017/11/20
((downlink adj control adj USOCR; FPRS; EPO; 11:45
channel$1) PDCCH$1 JPO; DERWENT;
EPDCCH$1) IBM_TDB
Lo (42 L8 same combin$4 same DCI US-PGPUB; USPAT; OR ON 2017/11/20
USOCR; FPRS; EPO; 11:45
JPO; DERWENT;
IBM_TDB
L8 |[9706 |(|(repeat$4 repetition$1l) same ||US-PGPUB; USPAT; OR ON 2017/11/20
((downlink adj control adj USQOCR; FPRS; EPO; 11:45
channel$1) PDCCH$1 JPO; DERWENT;
EPDCCH$1) IBM_TDB
L15 (|13 3and 4 US-PGPUB; USPAT; OR ON 2017/11/20
USQOCR; FPRS; EPO; 12:11
JPO; DERWENT;
IBM_TDB
L16 (|1 15 and @ad<"20130926" US-PGPUB; USPAT; OR ON 2017/11/20
USOCR; FPRS; EPO; 12:12
JPO; DERWENT;
IBM_TDB
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EAST Search History

11/20/2017 12:25:42 PM
c:\users\ffaroul\documents\east\workspaces\workspaces\15024862.wsp
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
76277 7500 12/11/2017
IP LEGAL SERVICES, LLC FAROUL, FARAH
P.O. Box 651325
Sterling, VA 20165 | ART UNIT PAPER NUMBER |
2471
DATE MAILED: 12/11/2017
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. |  CONFIRMATION NO.
15/024,862 03/25/2016 Seunghyun KANG 811.0056 2477

TITLE OF INVENTION: METHOD FOR TRANSRECEIVING DOWNLINK CONTROL INFORMATION AND APPARATUS FOR SAME

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

nonprovisional UNDISCOUNTED $960 $0 $0 $960 03/12/2018

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CT.OSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAIL 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 FXTENDED. 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), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
dicated 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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

76277 7390 12/11/2017 T hereby certify that this Fee%s Transmittal is being deposited with the United
IP LEGAL SERVICES, LLC States Postal Service with sufficient postage for first class mail in an envelope
P.O. Box 651325 addressed to the Mail Stop ISSUE TEE address above, or being facsimule
it X transmitted to the USPTO (371) 273-2885, on the date indicated below.
Sterling, VA 20165
{Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/024,862 03/25/2016 Seunghyun KANG 811.0056 2477
TITLE OF INVENTION: METHOD FOR TRANSRECEIVING DOWNLINK CONTROL INFORMATION AND APPARATUS FOR SAME
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 03/12/2018

| EXAMINER | ART UNIT | CLASS-SUBCLASS |

FAROUL, FARAH 2471 370-329000

1. Ch:lmagseBc)Jf correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list

CFR .
(1) The names of up to 3 registered patent attorneys
(] Change of correspondence address {or Change of Correspondence or agents OR, alternatively,

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

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

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

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

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

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

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

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

| Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTQO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 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.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

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.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
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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 AIA Technical Corrections Act amended 35 U.S.C. 154(b}3)B)(1) 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 1s 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 1s mailed to applicant
approximately three weeks prior to the 1ssue 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.
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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 (1) 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 1s 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 1s estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, 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) rcquires 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 1s 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 fumish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

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

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

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

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

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

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

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issnance 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)
i . 15/024,862 KANG et al.
Notice of Allowability Examiner Art Unit AlA Status
FARAH FAROUL 2471 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 ALLOWARBILITY 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.[¥] This communication is responsive to November 8, 2017 .
(J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are See Continuation Sheet . 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.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.8.C. § 118(a}-(d) or (f).
Certified copies:
a)lJAl  p)0OsSome *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. -
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau {PCT Rule 17.2(a)).

* Certified copies not received:

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

5] CORRECTED DRAWINGS (as "replacement sheets"} must be submitted.

(O 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..] DEPCSIT OF andfor INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.[J Notice of References Cited (PTO-892) 5. [J Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3.0 Examiner's Comment Regarding Requirement for Deposit 7. Other .

of Biological Material
4. Interview Summary (PTO-413),
Paper No./Mail Date.

{FARAH FARQUL/
Primary Examiner, Art Unit 2471

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20171120

Page 57 of 367



Continuation Sheet (PTOL-37) Application No. 15/024,862

Continuation of 3. The allowed claim(s) is/are: 1, 8 and 15, renumbered 1-3, respectively
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Application/Control Number: 15/024,862 Page 2
Art Unit: 2471

DETAILED ACTION
1. The following Office Action is based on the amendment filed on November 8, 2017,

having claims 1, 8 and 15 (claims 2-7, 9-14 and 16 having been cancelled).

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

first inventor to file provisions of the AlA.

Response to Arguments
3. Applicant’s arguments, filed November 8, 2017, with respect to claims 1, 8 and 15 have

been fully considered and are persuasive. The rejection of claims 1, 8 and 15 has been

withdrawn.
Allowable Subject Matter
4. Claims 1, 8 and 15 are allowed.
5. The following is an examiner’s statement of reasons for allowance:

For claim 1, the prior art fails to teach or render obvious a combination of:

receiving the downlink control channels repeatedly allocated in the plurality of subframes
and combining the received downlink control channels on the basis of the configuration
information: and

extracting the downlink control information from the combined downlink control channels,

wherein:

the configuration information comprises information on a start subframe of the plurality of

subframes:; and
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Art Unit: 2471

the downlink control information comprises information on the number of the plurality of
subframes.

For claim 8, the prior art fails to teach or render obvious a combination of:

transmitting the downlink control information through the downlink control channels

repeatedly allocated in the plurality of subframes,

wherein:

the configuration information comprises information on a start subframe of the plurality of

subframes: and

the downlink control information comprises information on the number of the plurality of

subframes.

For claim 15, the prior art fails to teach or render obvious a combination of:

a receiver configured to receive configuration information comprising information on a
start subframe of the plurality of subframes through higher layer signaling, to receive the
downlink control channels repeatedly allocated in the plurality of subframes, and to combine the
received downlink control channels based on the configuration information; and

a controller configured to extract downlink control information from the combined
downlink control channels,

wherein the downlink control information comprises information on the number of the
plurality of subframes.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the
issue fee. Such submissions should be clearly labeled “Comments on Statement of Reasons

for Allowance.”
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Art Unit: 2471

Conclusion
5. The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure. See PTO-892 form.
6. Any inquiry concerning this communication or earlier communications from the examiner

should be directed to FARAH FAROUL whose telephone number is (571)270-1421. The
examiner can normally be reached on M-F 6:30am-4pm.

Examiner interviews are available via telephone, in-person, and video conferencing
using a USPTC 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, Chi H Pham can be reached on 571-272-3179. 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.
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/[FARAH FAROUL/
Primary Examiner, Art Unit 2471
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Customer No.: 76277 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Seunghyun KANG etal.  Re: Attorney Docket No.: 811.0056

Serial No.:  15/024,862 Group Art Unit: 2471
Filed: 03/25/2016 Examiner: FAROUL., FARAH
Matter No.: 811.0056 Conf. No.: 2477

For:  METHOD FOR TRANSRECEIVING DOWNLINK CONTROL INFORMATION
AND APPARATUS FOR SAME

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 08/08/2017, 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 CF.R. §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

50-5881.

Serial No. 15/024,862 811.0056
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions and listings of claims in the application:

Listing of the Claims:

1. (Currently Amended) A method for receiving, by a terminal, downlink control
information through downlink control channels repeatedly allocated in a plurality of subframes, the
method comprising:

receiving configuration information relating to the plurality of subframes through higher
layer signaling;

receiving the downlink control channels repeatedly allocated in the plurality of subframes
and combining the received downlink control channels on the basis of the configuration
information; and

extracting the downlink control information from the combined downlink control channels,

wherein:

the configuration information comprises information on a start subframe of the plurality of

subframes: and

the downlink control information comprises information on the number of the plurality of

subframes.

2. (Canceled)

3. (Canceled)

4. (Canceled)

5. (Canceled)

6. (Canceled)

7. (Canceled)

Serial No. 15/024,862 -2- 811.0056
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8. (Currently Amended) A method for transmitting, by a base station, downlink
control information through downlink control channels repeatedly allocated in a plurality of
subframes, the method comprising:

transmitting configuration information relating to the plurality of subframes through higher
layer signaling; and

transmitting the downlink control information through the downlink control channels
repeatedly allocated in the plurality of subframes,

wherein:

the configuration information comprises information on a start subframe of the plurality of

subframes: and

the downlink control information comprises information on the number of the plurality of

subframes.

0. (Canceled)

10. (Canceled)

11. (Canceled)

12. (Canceled)

13. (Canceled)

14. (Canceled)

15. (Currently Amended) A terminal for receiving downlink control information
through downlink control channels repeatedly allocated in plurality of subframes, the terminal
comprising:

a reeeptron—unit receiver configured to receive configuration information comprising
information on a start subframe of the plurality of subframes through higher layer signaling, to

receive the downlink control channels repeatedly allocated in the plurality of subframes, and to

combine the received downlink control channels based on the configuration information; and

Serial No. 15/024,862 -3- 811.0056
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a controller configured to extract downlink control information from the combined downlink
control channels,
wherein the downlink control information comprises information on the number of the

plurality of subframes.

16. (Canceled)

Serial No. 15/024,862 -4- 811.0056
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REMARKS
Applicant appreciates the Examiner’s review of the present application, and respectfully

requests reconsideration in light of the foregoing amendments and the following remarks.

Claims Amendments/Status

Claims 1, 8, and 15 have been amended to better define the claimed invention and to improve
claim language. Claims 2-7, 9-14, and 16 have been cancelled without prejudice or disclaimer.
The amended claims find solid support in the original specification, claims (e.g., claims 4, 11, and

16) and drawings. No new matter has been introduced through the foregoing amendments.

Rejection under 35 U.S.C. 8§112(b)

With respect to the 112(b) rejection, the Examiner basically asserts that claims 15 and 16 are
indefinite since independent claim 15 includes a “means plus function limitation” that provokes 35
U.S.C. §112(f). Specifically, the Examiner alleges that the limitation “a reception unit” in claim 15

is the means-plus-function limitation.

Although Applicant does not necessarily agree with the Examiner, independent claim 15
has nevertheless been amended solely for the purpose of expediting prosecution. In other words,
Applicant has amended claim 15 to change the word “a reception unif’ to the word “a receiver.”
No new matter has been added by these amendments. Further, although the word “hardware” is
not specifically used for the receiver in claim 15, it is at least inherently supported by the
communication capability (e.g., receive configuration information ... through higher layer
signaling, to receive the downlink control channels ...) of the receiver. That is, in case of a
terminal, software alone without any physical hardware cannot perform a reception function (e.g.,
reception of configuration information or downlink control channels). Accordingly, in light of
foregoing amendments, it is believed that the means plus function issue and the 112(b) rejection

have been overcome.

Rejection under 35 U.S.C. §102
Claims 1-16 are rejected under 35 U.S.C. §102(a)(2) as being anticipated by U.S. Patent
Application Publication No. 2016/0353420 to You et al. (hereinafter “You”). To anticipate a claim,

the Examiner must show that a single reference discloses each and every element of the rejected

Serial No. 15/024,862 -5- 811.0056
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claims. This rejection is respectfully traversed for the reasons set forth below.

Amended independent claim 1 recites:

1. A method for receiving, by a terminal, downlink control information through downlink
control channels repeatedly allocated in a plurality of subframes, the method comprising:

receiving configuration information relating to the plurality of subframes through higher
layer signaling;

receiving the downlink control channels repeatedly allocated in the plurality of subframes
and combining the received downlink control channels on_the basis of the configuration
information; and

extracting the downlink control information from the combined downlink control
channels,

wherein:

the configuration information comprises information on a start subframe of the plurality
of subframes; and

the downlink control information comprises information on the number of the plurality
of subframes.

On page 4 of the outstanding office action, when rejecting claim 4, the Examiner asserts that

You at paragraphs [0081]-[0082] & [0153] discloses the limitations of claim 4.

However, as to amended independent claim 1 (including the feature of claim 4), Applicant

respectfully disagrees with the Examiner for the reasons set for the below.

The cited parts ([0081]-[0082]) of You merely disclose typical information included in
downlink control information (DCI). Specifically, the cited parts ([0081]-[0082]) of You merely
disclose that DCI includes ‘resource allocation information’ such as DL scheduling information (or
DL grant) and UL scheduling information (or UL grant). Further, the cited part ([0153]) of You
merely discloses that information (e.g., a transmission start subframe location, the number of
subframes) on a subframe bundle associated with a PDCCH transmission is transmitted to user
equipment and is used to receive a PDCCH. However, the cited parts ([0081], [0082], [0153]) of
You do not disclose that the start subframe information and the information on the number of

subframes are separately obtained through different operations.

Unlike You, in amended claim 1, a terminal may receive configuration information on a

plurality of subframes associated with a repeated transmission of downlink control channels.

Herein, the configuration information includes information on a start subframe of the plurality of

subframes. Meanwhile, when downlink control channels is received and combined based on the

Serial No. 15/024,862 -6- 811.0056
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configuration information (e.g., information on a start subframe of the plurality of subframes),

downlink control information may be extracted from the combined downlink control channels.

Herein, the extracted downlink control information (DCI) includes information on the number of

the plurality of subframes. In other words, in the case that start subframe information is received

through configuration information, information on the number of subframes (which is not received

through the configuration information) may be obtained through downlink control information.

In summary, in amended claim 1, with respect to receiving (or obtaining) of information on
a plurality of subframes associated with a repeated transmission of downlink control channels, (i
p y P )

information on a start subframe and (i1) information on the number of subframes are separately

obtained through different operations. In other words, in amended claim 1, the information on

the start subframe is received (or obtained) through the step of “receiving configuration ....” and

the information on the number of subframes is obtained through the step of “extracting the

downlink control information ....”

In conclusion, You does not disclose the above-noted limitations of amended claim 1. In
other words, You fails to disclose all limitations of amended independent claim 1. In particular, it
is believed that the Examiner turned to such individual elements or terms as “a subframe bundle,”
“a transmission start subframe location,” and “N subframes” in You. Therefore, amended
independent claim 1 is not anticipated by You at least for the aforementioned reasons. Withdrawal
of this rejection is respectfully requested.

To anticipate, the reference "must not only disclose all elements of the claim within the four

corners of the document, but must also disclose those elements 'arranged as in the claim."
Net MoneyIN, Inc. v. VeriSign, Inc., 545 F.3d 1359, 1369 (Fed.Cir.2008) (emphasis added).

Applicant has amended independent claim 8 to include the above-noted limitations (i.e., the
newly-added limitations) of amended independent claim 1. Each of independent claims 8 and 15
has the same or similar limitations as/to those of amended claim 1. Accordingly, it is believed that
independent claims 8 and 15 is not anticipated by You at least for the reasons stated in connection
with amended independent claim 1. Meanwhile, by this amendment, claims 2-7, 9-14, and 16 are

cancelled rendering this rejection moot.

Serial No. 15/024,862 -7- 811.0056
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Conclusion

In view of the above remarks, the Applicant believes that the now-pending claims are in

condition for allowance. Therefore, the Applicant believes that the entire application is now in

condition for allowance, and early and favorable action is respectfully solicited.

Respectfully submitted,

Date: _08 November 2017 /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)

Serial No. 15/024,862 -8-
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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
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Application/Control Number: 15/024,862 Page 2
Art Unit: 2471

DETAILED ACTION
1. The following Office Action is based on the preliminary amendment filed on July

12, 2017, having claims 1-16 (claim 16 having been newly added).

Notice of Pre-AlA or AIA Status
2. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Claim Rejections -35USC § 112

3. The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 15-16 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA),
second paragraph, as being indefinite for failing to particularly point out and distinctly
claim the subject matter which the inventor or a joint inventor, or for pre-AlA the
applicant regards as the invention.

Claim 15 recites the limitation “a reception unit” which is not modified by sufficient
structure, material, or act for achieving the specified function, thus, invoking §112, 6.
Upon properly invoking § 112, § 6 (pre-AlA) or § 112 (f) (post-AlA), applicant limits that

claim limitation to the disclosed structure, i.e., implementation by hardware or the
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combination of hardware and software, and equivalents thereof. A review of applicant’s

disclosure does not show a corresponding structure for the limitation.

Claim Rejections - 35 USC § 102
4. In the event the determination of the status of the application as subject to AlA 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 the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a2)(2) the claimed invention was described in a patent issued under section 151, or in an
application for patent published or deemed published under section 122(b), in which the
patent or application, as the case may be, names another inventor and was effectively filed
before the effective filing date of the claimed invention.

Claims 1-16 are rejected under 35 U.S.C. 102(a)(2) as being anticipated by You
et al. (US 2016/0353420 A1).

For claims 1 and 15, You discloses receiving configuration information relating to
the plurality of subframes through higher layer signaling (paragraph 153, configuration
information sent through higher layer signaling);

receiving the downlink control channels repeatedly allocated in the plurality of
subframes and combining the received downlink control channels on the basis of the
configuration information (paragraph 146, plurality of downlink control channels are

transmitted in a bundle); and
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extracting the downlink control information from the combined downlink control
channels (paragraph 82, DCI information is extracted from the plurality of PDCCHs)

For claim 2, You discloses the configuration information comprises information
on a start subframe of the plurality of subframes and information on the number of the
plurality of subframes (paragraph 153)

For claims 3 and 10, You discloses the downlink control information comprises
at least one of i) information on the start subframe of subframes to which the downlink
data channel (paragraph 81) or the uplink data channel is allocated and ii) information
on the number of the plurality of subframes (paragraph 153)

For claims 4, 11 and 16, You discloses the configuration information comprises
the information on a start subframe of the plurality of subframes (paragraph 153); and

the downlink control information comprises the information on the number of the
plurality of subframes (paragraphs 81-82)

For claims 5 and 12, You discloses the configuration information comprises the
information on the number of the plurality of subframes (paragraph 81); and

the downlink control information comprises the information on a start subframe of
the plurality of subframes (paragraph 153)

For claim 6, You discloses the downlink control information comprises
information on a subframe to which a downlink data channel or a uplink data channel is
allocated (paragraph 81, DCI information comprises resource allocation for uplink and

downlink channels); and
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the downlink data channel is allocated to the plurality of subframes to which the
downlink control channels are repeatedly allocated or the plurality of subframes and at
least one subframe thereafter (paragraph 146, PDSCH and PDCCH are transmitted in a
bundle).

For claims 7 and 14, You discloses the configuration information comprises
information on the maximum number of the plurality of subframes (paragraph 153); and

the downlink control information comprises the information on a start subframe of
the plurality of subframes and the information on the number of the plurality of
subframes (paragraphs 81 and 153)

For claim 8, You discloses transmitting configuration information relating to the
plurality of subframes through higher layer signaling (paragraph 153); and

transmitting the downlink control information through the downlink control
channels repeatedly allocated in the plurality of subframes (paragraph 146)

For claim 9, You discloses the configuration information comprises information
on a start subframe of the plurality of subframes and information on the number of the
plurality of subframes (paragraphs 81 and 153).

For claim 13, You discloses the downlink data channel is allocated to the plurality
of subframes where the downlink control channel is repeatedly allocated (paragraph
146, PDSCH and PDCCH are transmitted in a bundle).

Conclusion
5. The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure. See PTO-892 form.
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6. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to FARAH FAROUL whose telephone number is (571)270-
1421. The examiner can normally be reached on M - F 7:30 AM - 4:00 PM EST.

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, Chi H. Pham can be reached on 571-272-3179. 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.

/FARAH FAROUL/
Primary Examiner, Art Unit 2471
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1.14. This collection is estimated to 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 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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Receipt date: 03/25/2016 15024862 - GAU: 2471

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.8.C. 552) and the Privacy Act (5 U.5.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 record s.

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 oppasing 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 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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

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

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

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

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/024,862 03/25/2016 Seunghyun KANG 811.0056
CONFIRMATION NO. 2477
76277 PUBLICATION NOTICE

IP LEGAL SERVICES, LLC

P.O. Box 651325 LR

Sterling, VA 20165 92199

Title:METHOD FOR TRANSRECEIVING DOWNLINK CONTROL INFORMATION AND APPARATUS FOR
SAME

Publication No.US-2016-0242150-A1
Publication Date:08/18/2016

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

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

page 1 of 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.uspto.gov

| U.S. APPLICATION NUMBER NO. FIRST NAMED INVENTOR ATTY. DOCKET NO. |
15/024,862 Seunghyun KANG 811.0056
76277 | INTERNATIONAL APPLICATION NO. |
IP LEGAL SERVICES, LLC PCT/KR2014/008216
P.O. Box 651325 LA. FILING DATE PRIORITY DATE
Sterling, VA 20165 09/02/2014 09/26/2013

CONFIRMATION NO. 2477
371 ACCEPTANCE LETTER

A

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office, in its capacity as a
Designated / Elected Office (37 CFR 1.495), has ACCEPTED the above identified international application for
national patentability examination in the United States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above. A Filing Receipt will be
issued for the present application in due course. THE DATE APPEARING ON THE FILING RECEIPT AS THE
"FILING DATE or 371(c) DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C. 371 (c)(1) and (c)(2)
REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN BELOW. The filing date of
the above identified application is the international filing date of the international application (Article 11(3) and 35
U.S.C. 363)

03/25/2016
DATE OF RECEIPT OF 35 U.S.C.
371(c)(1) and (c)(2) REQUIREMENTS

The following items have been received:

+ Copy of the International Application filed on 03/25/2016

+ English Translation of the A filed on 03/25/2016

+ Copy of the International Search Report filed on 03/25/2016
+ Copy of IPE Report filed on 03/25/2016

* Preliminary Amendments filed on 03/25/2016

« Information Disclosure Statements filed on 03/25/2016

+ Inventor's Oath or Declaration filed on 03/25/2016

» Request for Immediate Examination filed on 03/25/2016

+ U.S. Basic National Fees filed on 03/25/2016

+ Authorize Access to Search Results filed on 03/25/2016

+ Priority Documents filed on 03/25/2016

« Power of Attorney filed on 03/25/2016

* Non-English Language Application filed on 03/25/2016

+ Authorization to Permit Access filed on 03/25/2016

+ Application Data Sheet (37 CFR 1.76) filed on 03/25/2016

page 1 of 2
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

RODERICK M JONES

Telephone: (571) 272-9083

page 2 of 2
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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.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/024,862 03/25/2016 1480 811.0056 16 3
CONFIRMATION NO. 2477
76277 FILING RECEIPT

.0 Bow 031325 0 L L

Sterling, VA 20165
Date Mailed: 05/09/2016

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)

Seunghyun KANG, Seoul, KOREA, REPUBLIC OF;

Woo-jin CHOI, 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 Priority data as claimed by applicant
This application is a 371 of PCT/KR2014/008216 09/02/2014

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 10-2013-0114759 09/26/2013

REPUBLIC OF KOREA 10-2014-0007262 01/21/2014

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.

If Required, Foreign Filing License Granted: 05/06/2016
page 1 of 3
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/024,862

Projected Publication Date: 08/18/2016
Non-Publication Request: No

Early Publication Request: No
Title

METHOD FOR TRANSRECEIVING DOWNLINK CONTROL INFORMATION AND APPARATUS
FOR SAME

Preliminary Class

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
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).

page 2 of 3
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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
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/024,862
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 .00 0) N/A N/A N/A N/A 280
SEARCH FEE
o o o N/A N/A N/A N/A 480
EXAMINATION FEE
N FEE N/A N/A N/A N/A 720
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 16 minus 20= OR |« 80 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1480
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( 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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MULTIPLE DEPENDENT CLAIM
FEE CALCULATION SHEET

Substitute for Form PTO-1360
(For use with Form PTO/SB/06)

Application Number

15024862

Filing Date

Applicant(s) Seu nghyU n KANG

* May be used for additional claims or amendments

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * *
AMENDMENT AMENDMENT
Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend

1 1 1 51
2 1 1 52
3 1 1 53
4 1 1 54
5 1 1 55
6 1 1 56
7 1 1 57
8 1 1 58
9 1 1 59
10 1 1 60
11 1 1 61
12 1 1 62
13 1 1 63
14 1 1 64
15 1 1 65
16 1 66
17 67
18 68
19 69
20 70
21 71
22 72
23 73
24 74
25 75
26 76
27 77
28 78
29 79
30 80
31 81
32 82
33 83
34 84
35 85
36 86
37 87
38 88
39 89
40 90
41 91
42 92
43 93
44 94
45 95
46 96
47 97
48 98
49 99
50 100

Total Indep 3 3 0

- = ‘J e ‘J o ‘J

Depend

N N N
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PTO-1390 (06-13)

Approved for use through 6/30/2013. OMB 0651-0021

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.

TRANSMITTAL LETTER TO THE UNITED STATES |41 1 o0sg o
DESIGNATED/ELECTED OFFICE (DO/EO/US) U.S. Application No. (if known, see 37 CFR 1.5)
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371
International Application No. International Filing Date Priority Date Claimed
PCT/KR2014/008216 September 2, 2014 September 26, 2013

Title of Invention

METHOD FOR TRANSRECEIVING DOWNLINK CONTROL INFORMATION AND APPARATUS FOR SAME

First Named Inventor

KANG, Seunghyun

Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information.

1. This is an express request to begin national examination procedures (35 U.S.C. 371(f)). NOTE: The express request under
35 U.S.C. 371(f) will not be effective unless the requirements under 35 U.S.C. 371(c)(1), (2), and (4) for payment of the basic national
fee, copy of the International Application and English translation thereof (if required), and the oath or declaration of the inventor(s)
have been received.

2. A copy of the International Application (35 U.S.C. 371(c)(2)) is attached hereto (not required if the International Application was
previously communicated by the International Bureau or was filed in the United States Receiving Office (RO/US)).

3. An English language translation of the International Application (35 U.S.C. 371(c)(2))
is attached hereto.

|:| has been previously submitted under 35 U.S.C. 154(d)(4).

4. An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4))

a. is attached.

b. |:| was previously filed in the international phase under PCT Rule 4.17(iv).

T o

Items 5 to 8 below concern amendments made in the international phase.
PCT Atticle 19 and 34 amendments

5. D Amendments to the claims under PCT Article 19 are attached (not required if communicated by the International Bureau) (35 U.S.C.
371(c)(3)).
6. |:| English translation of the PCT Article 19 amendment is attached (35 U.S.C. 371(c)(3)).

7. |:| English translation of annexes (Article 19 and/or 34 amendments only) of the International Preliminary Examination Report is
attached (35 U.S.C. 371(c)(5)).

Cancellation of amendments made in the international phase

8a. D Do not enter the amendment made in the international phase under PCT Article 19.
8b. |:| Do not enter the amendment made in the international phase under PCT Article 34.

NOTE: A proper amendment made in English under Article 19 or 34 will be entered in the U.S. national phase application absent a clear
instruction from applicant not to enter the amendment(s).

The following items 9 to 17 concern a document(s) or information included.
9. An Information Disclosure Statement under 37 CFR 1.97 and 1.98.

10. A preliminary amendment.
11. An Application Data Sheet under 37 CFR 1.76.
12. |:| A substitute specification. NOTE: A substitute specification cannot include claims. See 37 CFR 1.125(b).

13. A power of attorney and/or change of address letter.

14. |:| A computer-readable form of the sequence listing in accordance with PCT Rule 13fer.3 and 37 CFR 1.821-1.825.

15. D Assignment papers (cover sheet and document(s)). Name of Assignee:

16. [_] 37 CFR 3.73(c) Statement (when there is an Assignee).

This collection of information is required by 37 CFR 1.414 and 1.491-1.492. 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 15
minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual
case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information
Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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PTO-1390 (06-13)

Approved for use through 6/30/2013. OMB 0651-0021

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.

U.S. APPLN. No. (if known — see 37 CFR 1.5) INTERNATIONAL APPLICATION No. ATTORNEY DOCKET No.
PCT/KR2014/008216 811.0056
17. |:| Other items or information:
The following fees have been submitted. CALCULATIONS PTO USE ONLY
18. [v] Basic national fee (37 CFR 1.492(2)) ..........o..coooovesiorrrreieii . $280 $ 280
19. . Examination fee (37 CFR 1.492(c))
If the written opinion prepared by ISA/US or the international preliminary 720
examination report prepared by IPEA/US indicates all claims satisfy provisions of $
PCT Article 33(1)- (4) B RPTRURRPRTI |
All other situations . e .. $720
20. v | Search fee (37 CFR 1 492(b))
If the written opinion prepared by ISA/US or the international preliminary 480
examination report prepared by IPEA/US indicates all claims satisfy provisions of
PCT Article 33(1)-(4) .. . $0
Search fee (37 CFR 1. 445(a)(2)) has been pald on the |nternat|ona| appllcatlon to $
the USPTO as an International Searching Authority .. . ..$120
International Search Report prepared by an ISA otherthan the US and prowded to
the Office or prewously communicated to the US by thelB................... $480
All other situations . T T ...$600
TOTAL OF 18,19,and 20 = | $ 1 ,480
D Additional fee for specification and drawings filed in paper over 100 sheets
(excluding sequence listing in compliance with 37 CFR 1.821(c) or (e) in an
electronic medium or computer program listing in an electronic medium) (37 CFR
1.492(j)).
Fee for each additional 50 sheets of paper or fraction thereof ............... $400
Total Sheets Extra Sheets Number of each addition 50 or fraction RATE
thereof (round up to a whole number)
-100 = /50 = x $400 $
Surcharge of $140.00 for furnishing any of the search fee, examination fee, or the oath or $
declaration after the date of commencement of the national stage (37 CFR 1.492(h)).
CLAIMS NUMBER FILED NUMBER EXTRA RATE
Total claims 16 -20= x $80 $0
Independent claims | @ -3= x $420 $0
MULTIPLE DEPENDENT CLAIM(S) (if applicable) +$780 $
Processing fee of $140.00 for furnishing the English translation later than 30 months from the $
earliest claimed priority date (37 CFR 1.492(i)). +
TOTAL OF ABOVE CALCULATIONS = | $1,480
|:| Applicant asserts small entity status. See 37 CFR 1.27. Fees above are reduced by %.
I:' Applicant certifies micro entity status. See 37 CFR 1.29. Fees above are reduced by %.
Applicant must attach form PTO/SB/15A or B or equivalent.
TOTAL NATIONAL FEE = | $1 480
Fee for recording the enclosed assighment (37 CFR 1.21(h)). The assignment must be $
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property. +
TOTAL FEES ENCLOSED = | $1 480
Amount to be
refunded:
Amount to be
charged:
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a. D A check in the amount of $ to cover the above fees is enclosed.

b. D Please charge my Deposit Account No. in the amount of § to cover the above fees.

c. The Director is hereby authorized to charge additional fees which may be required, or credit any overpayment, to Deposit Account
No. 505881 as follows:

i. any required fee.

ii. I:' any required fee except for excess claims fees required under 37 CFR 1.492(d) and (e) and multiple dependent claim fee
required under 37 CFR 1.492(f).
d. Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038. The PTO-2038 should only be mailed or
faxed to the USPTO. However, when paying the basic national fee, the PTO-2038 may NOT be faxed to the USPTO.

ADVISORY: Iffiling by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS-Web submission. Please be
advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To protect your
information, it is recommended to pay fees online by using the electronic payment method.

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or (b))} must be
filed and granted to restore the International Application to pending status.

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File)Transition Applications

D 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 1: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 16, 2013, will be
examined under the first inventor to file provisions of the AlA.

NOTE 2: A U.S. national stage application may not claim priority to the international application of which it is the national phase. The filing
date of a U.S. national stage application is the international filing date. See 35 U.S.C. 363.

Correspondence Address

The address associated with Customer Number: _76277 OR D Correspondence address below
Name
Address
City State Zip Code
Country Telephone
Email

sanaure | /lan M. Hughes/ pate |03/25/2016

Name

ey | 12N M. Hughes, Esq. otomeyinsens | 41,083
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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) ) Attorney Docket Number | 811.0056
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD FOR TRANSRECEIVING DOWNLINK CONTROL INFORMATION AND APPARATUS FOR SAME

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

[+ Beunghyun KANG [+
Residence Information (Select One) US Residency e Non US Residency Active US Military Service

city |Feoul ||country of Residence | kKr |

Mailing Address of Inventor:

Address 1 Korea Telecom Research Center, Umyeon-dong) 151

Address 2 Taebong-ro, Seccho-gu

City | Seoul State/Province | |
Postal Code 137-140 Countryi | |KR

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

] Jrooin CHOI -]
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service

City |peoul ||Country of Residence | KR |

Mailing Address of Inventor:

Address 1 Korea Telecom Research Center, Umyeon-dong) 151

Address 2 Taebong-ro, Seocho-gu

City Seoul 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. Add

Correspondence Information:
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Attorney Docket Number | 811.0056

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention METHOD FOR TRANSRECEIVING DOWNLINK CONTROL INFORMATION AND APPARATUS FOR SAME

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 76277

Email Address | AddEmail | |Remove Email|

Application Information:

Title of the Invention AME

Attorney Docket Number| 811.0056 Small Entity Status Claimed [ |

Application Type Nonprovisional -
Subject Matter Utility -
Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an applicaticn 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
previded in the appropriate section(s) below (i.e.,, "Domestic Benefit/National Stage Information” and “Foreign Priority Informaticon”).

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). .
1
Application number of the previcusly 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 be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

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 () Limited Recognition (37 CFR 11.9)
Customer Number |76277

D%n 102 of 267
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. Attorney Docket Number | 811.0056
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention METHOD FOR TRANSRECEIVING DOWNLINK CONTROL INFORMATION AND APPARATUS FOR SAME

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 v Remove

Filing or 371(c) Date
{YYYY-MM-DD)

Application Number Continuity Type Prior Application Number

B 371 of interational

4

PCT/KR2014/008216 2014-09-02

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.

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.8.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority 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 Codé (if applicable)
10-2013-01147359 KR P013-09-26
Remove
Application Number Countryi Filing Date (YYYY-MM-DD) Access Code (if applicable)
[10-2014-0007262 KR po14-01-21
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AIA (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

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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. Attorney Docket Number | 811.0056
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention METHOD FOR TRANSRECEIVING DOWNLINK CONTROL INFORMATION AND APPARATUS FOR SAME

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 (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO)}, the World Intellectual Property Organization (WIPO), 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 bibliographic 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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Attorney Docket Number | 811.0056

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention METHOD FOR TRANSRECEIVING DOWNLINK CONTROL INFORMATION AND APPARATUS FOR SAME

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:

vI

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 1 206, Jeongja-dong) 90, Buljeong-ro, Bundang-gu

Address 2 ISeongnam-si

City [Syeonggi-do State/Province

Country | kR Postal Code 463-711
Phone Number Fax Number

Email Address

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

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 assighment recorded by the Office.
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Attorney Docket Number | 811.0056

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention METHOD FOR TRANSRECEIVING DOWNLINK CONTROL INFORMATION AND APPARATUS FOR SAME

Assignee 1

Complete this section if assighee 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 assighee-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 1 206, Jeongja-dong) 90, Buljeong-ro, Bundang-gu
Address 2 Seongnam-si
City [Gyeonggi-do State/Province
Countryi KR Postal Code U63-711
Phone Number Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by o

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)| 2016-03-25
First Name | [lan Last Name | Hughes Registration Number | 41083
Additional Signature may be generated within this form by selecting the Add button.
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Attorney Docket Number | 811.0056

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention METHOD FOR TRANSRECEIVING DOWNLINK CONTROL INFORMATION AND APPARATUS FOR SAME

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, Alexandna, 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 tc 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.5.C. 2(b}(2); {2) furnishing of the informaticn 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 tc 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.5.C. 552) and the Privacy
Act (5 US.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 tc the subject matter of the record.

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

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the Internaticnal 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.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 geverning 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.5.C.
122(b) or issuance of a patent pursuant to 35 US.C. 151. Further, a record may be disclesed, 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 cr 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 viclation of law or regulation.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USBING AN N
APPLICATION DATA BHEET (37 CFR 1.78)

Tile et | METHOD FOR TRANSRECEIVING DOWNLINK CONTROL INFORMATION AND
fnvention | APPARATUS FOR SAME
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Customer No.: 76277 PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Scunghvun KANG etal.  Re: Attorney Docket No.: 811.0056

Serial No.: Group Art Unit:
Filed: 03/25/2016 Examiner:
Matter No.: 811.0056 Conf. No.:

For:  METHOD FOR TRANSRECEIVING DOWNLINK CONTROL INFORMATION AND
APPARATUS FOR SAME

PRELIMINARY AMENDMENT

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

Dear Sir:

Prior to examination on the merits, please amend the above-identified application as follows.

Amendments to the Specification begin on page 2.
Amendments to the Claims begin on page 3.

Remarks begin on page 6.
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AMENDMENTS TO THE SPECIFICATION

In the Specification
Please INSERT the following paragraph under the title of the invention on page 1 as follows.
-- CROSS REFERENCE TO RELATED APPLICATIONS
This application is a National Stage Patent Application of PCT International Patent Application No.
PCT/KR2014/008216 (filed on September 2, 2014) under 35 U.S.C. §371, which claims priority to Korean
Patent Application Nos. 10-2013-0114759 (filed on September 26, 2013) and 10-2014-0007262 (filed on
January 21, 2014), the teachings of which are incorporated herein in their entireties by reference.--

Pleascs AMEND the paragraph beginning at page 26, line 1, which starts with

“CROSS-REFERENCE” with the following amended paragraph:

Serial No. XX/XXX XXX -2- 811.0056

Page 113 of 367



AMENDMENTS TO THE CLAIMS

1. (Original) A method for receiving, by a terminal, downlink control information through
downlink control channels repeatedly allocated in a plurality of subframes, the method comprising:

receiving configuration information relating to the plurality of subframes through higher layer
signaling;

receiving the downlink control channels repeatedly allocated in the plurality of subframes and
combining the received downlink control channels on the basis of the configuration information; and

extracting the downlink control information from the combined downlink control channels.

2. (Original) The method of claim 1, wherein the configuration information comprises
information on a start subframe of the plurality of subframes and information on the number of the plurality

of subframes.

3. (Original) The method of claim 2, wherein the downlink control information comprises at
least one of 1) information on the start subframe of subframes to which the downlink data channel or the

uplink data channel is allocated and ii) information on the number of the plurality of subframes.

4. (Original) The method of claim 1, wherein:

the configuration information comprises the information on a start subframe of the plurality of
subframes; and

the downlink control information comprises the information on the number of the plurality of

subframes.

5. (Original) The method of claim 1, wherein:

the configuration information comprises the information on the number of the plurality of subframes;
and

the downlink control information comprises the information on a start subframe of the plurality of

subframes.

6. (Original) The method of claim 5, wherein:

the downlink control information comprises information on a subframe to which a downlink data
channel or a uplink data channel is allocated; and

the downlink data channel is allocated to the plurality of subframes to which the downlink control

channels are repeatedly allocated or the plurality of subframes and at least one subframe thereafter.

Serial No. XX/XXX XXX -3- 811.0056
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7. (Original) The method of claim 1, wherein:

the configuration information comprises information on the maximum number of the plurality of
subframes; and

the downlink control information comprises the information on a start subframe of the plurality of

subframes and the information on the number of the plurality of subframes.

8. (Original) A method for transmitting, by a base station, downlink control information
through downlink control channels repeatedly allocated in a plurality of subframes, the method comprising:

transmitting configuration information relating to the plurality of subframes through higher layer
signaling; and

transmitting the downlink control information through the downlink control channels repeatedly

allocated in the plurality of subframes.

9. (Original) The method of claim 8, wherein the configuration information comprises
information on a start subframe of the plurality of subframes and information on the number of the plurality

of subframes.

10. (Original) The method of claim 9, wherein the downlink control information comprises at
least one of 1) information on the start subframe of subframes to which a downlink data channel or uplink

data channel is allocated and ii) information of the number of the plurality of subframes.

1. (Original) The method of claim 8, wherein:

the configuration information comprises the information on a start subframe of the plurality of
subframes; and

the downlink control information comprises the information on the number of the plurality of

subframes.

12. (Original) The method of claim 8, wherein:

the configuration information comprises the information on the number of the plurality of subframes;
and

the downlink control information comprises the information on a start subframe of the plurality of

subframes.

13. (Original) The method of claim 12, wherein the downlink data channel is allocated to the

plurality of subframes where the downlink control channel is repeatedly allocated.

Serial No. XX/XXX XXX -4- 811.0056
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14. (Original) The method of claim 8, wherein:

the configuration information comprises information on the maximum number of the plurality of
subframes; and

the downlink control information comprises the information on a start subframe of the plurality of

subframes and the information on the number of the plurality of subframes.

15. (Original) A terminal for receiving downlink control information through downlink control
channels repeatedly allocated in plurality of subframes, the terminal comprising:

a reception unit configured to receive configuration information comprising information on a start
subframe of the plurality of subframes through higher layer signaling, to receive the downlink control
channels repeatedly allocated in the plurality of subframes, and to combine the received downlink control
channels based on the configuration information; and

a controller configured to extract downlink control information from the combined downlink control
channels,

wherein the downlink control information comprises information on the number of the plurality of

subframes.

16. (New) The terminal of claim 15, wherein:

the configuration information comprises the information on a start subframe of the plurality of
subframes; and

the downlink control information comprises the information on the number of the plurality of

subframes.

Serial No. XX/XXX XXX -5- 811.0056
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REMARKS

Claims 1-15 were previously pending in the application. By this amendment, the specification is
amended to claim priority and claim 16 is added. Assuming the entry of this amendment, claims 1-16 are
now pending in the application. Applicant respectfully submits that no new matter is added and the support
for the amendments may be found throughout the specification as originally filed.

If the Examiner believes, for any reason, that personal communication will expedite prosecution of
this application, the Examiner is invited to telephone the undersigned at the number provided. Prompt and

favorable consideration of this Amendment is respectfully requested.

Respectfully submitted,
Date: _25 March 2016 /lan M. Hughes/
Customer No. 76277 Ian M. Hughes, Reg. No. 41,083
IP Legal Services, LLC Kyung Hee Kim, Reg. No. 69,183
P.O. Box 651325 Attorney/Agent for Applicant
Sterling, VA 20165 (571) 267-7183 (phone)
Serial No. XX/XXX, XXX -6- 811.00356
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METHOD FOR TRANSRECEIVING DOWNLINK CONTROL
INFORMATION AND APPARATUS FOR SAME

Technical Field

The present disclosure relates to a method for transceiving downlink
control information and apparatus therefor in wireless communication system and,
more specifically, to a method and apparatus for repeatedly transceiving downlink
control information for a terminal located in enhanced coverage as compared with

coverage for a normal terminal.

Background Art

Machine Type Communication (MTC) or Machine to Machine (M2M) is
communication made between an apparatus and an object without human
intervention or with minimum human intervention. The “machine” may mean an
entity which does not require direct human operation or intervention. The “MTC”
may mean a type of data communication including one or more such machines.
For example, the “machine” may be a device with a mobile communication module
mounted, such as a smart meter, a vending machine, or the like. Recently, a smart
phone has been advanced to automatically access a network and perform
communication without a user’s operation or intervention. Accordingly, a portable
terminal having an MTC function has been considered as one type of such a
machine.

An MTC terminal may be installed in a place having a bad electric wave
environment as compared with a normal terminal. Therefore, the coverage of the
MTC terminal should be improved to about 20dB or higher as compared with the
coverage the normal terminal.

In order for the MTC terminal to operate in the coverage improved to about
20dB or higher as compared with the normal terminal, control information and/or
data of each physical channel transmitted in a unit of only one subframe may be
required to be repeatedly transmitted in a plurality of subframes.

Detailed Description of the Invention

Technical Problem
The purpose of the present disclosure is to provide a method and apparatus
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for providing, by a base station, configuration information to a terminal having
expanded coverage so that the terminal can receive downlink control channels
through a plurality of subframes and acquire scheduling information of downlink

data channel and/or uplink data channel transmission resources.

Technical Solution

An embodiment of the present disclosure provides a method for receiving,
by a terminal, downlink control information (DCI) through downlink control
channels (PDCCHs or EPDCCHs) repeatedly allocated in a plurality of subframes.
The method may include: receiving configuration information relating to the
plurality of subframes through higher layer signaling; receiving the downlink control
channels repeatedly allocated to the plurality of subframes on the basis of the
configuration information and combining the received downlink control channels;
and extracting the downlink control information from the combined downlink
control channels.

Another embodiment of the present disclosure provides a method for
transmitting, by a base station, downlink control information through downlink
control channels repeatedly allocated in a plurality of subframes. The method may
include: transmitting configuration information relating to the plurality of subframes
through higher layer signaling; and transmitting the downlink control information
through the downlink control channels repeatedly allocated in the plurality of
subframes.

Another embodiment of the present disclosure provides a terminal for
receiving downlink control information through downlink control channels
repeatedly allocated in a plurality of subframes. The terminal may include a
reception unit configured to receive configuration information relating to the
plurality of subframes through higher layer signaling, to receive the downlink
control channels repeatedly allocated to the plurality of subframes, and to combine
the received downlink control channels on the basis of the configuration
information; and a controller configured to extract downlink control information
from the combined downlink control channels.

Another embodiment of the present disclosure provides a base station for
transmitting downlink control information through downlink control channels
repeatedly allocated to a plurality of subframes. The base station may include: a
transmission unit configured to transmit, through higher layer signaling,
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configuration information including at least one of information on a start subframe
of the plurality of subframes, information on the number of the plurality of
subframes, and information on the maximum number of the plurality of subframes
and to transmit the downlink control information through the downlink control
channel repeatedly allocated in the plurality of subframes.

Advantageous Effects

According to the present disclosure described above, a base station can
provide configuration information to a terminal having expanded coverage so that
the terminal can receive downlink control channels through a plurality of subframes
and acquire scheduling information of downlink control channel and/or uplink data

channel transmission resources.

Brief Description of the Drawings

FIG. 1 illustrates an example of a wireless communication system to which
an embodiment of the present disclosure is applied;

FIG. 2 illustrates an example of a method for performing, by a typical
terminal, blind decoding on a PDCCH/EPDCCH to receive a PDSCH;

FIG. 3 illustrates an example of a method for performing, by a terminal
having expanded coverage, blind decoding on a PDCCH/EPDCCH and receiving a
PDSCH;

FIG. 4 illustrates an example of a case in which a terminal does not know
the number of subframes having a repeated PDCCH in the example of FIG. 3;

FIG. 5 illustrates a method for transceiving DCI according to a first
embodiment;

FIG. 6 illustrates an example of receiving a PDCCH and a PDSCH
according to FIG. 5;

FIG. 7 illustrates another example of receiving a PDCCH and a PDSCH
according to FIG. 5;

FIG. 8 illustrates a method for transceiving DCI according to a second
embodiment;

FIG. 9 illustrates an example of receiving a PDCCH and a PDSCH
according to FIG. §;

FIG. 10 illustrates an example of a method for performing, by a terminal
having expanded coverage, blind decoding on a PDCCH and receiving a PDSCH
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when PDCCH/EPDCCH and PDSCH are repeated in the same subframes;

FIG. 11 illustrates a method for transceiving DCI according to a third
embodiment;

FIG. 12 illustrates an example of receiving a PDCCH and a PDSCH
according to FIG. 11;

FIG. 13 illustrates a method for transceiving DCI according to a forth
embodiment;

FIG. 14 illustrates an example of receiving a PDCCH and a PDSCH
according to FIG. 13;

FIG. 15 illustrates a configuration of a terminal according to an
embodiment of the present disclosure;

FIG. 16 illustrates a configuration of a base station according to an
embodiment of the present disclosure.

Mode for Carrying Out the Invention

Hereinafter, some embodiments of the present disclosure will be
specifically described through exemplary drawings. It should be noted that when
assigning reference numerals to elements of each drawing, the same elements are
intended to have the same reference numerals even when the same elements are
shown on different drawings. Further, when describing the present disclosure, a
detail description of well-known related configuration or function will be omitted
when the detailed description is determined to obscure the subject matter of the
present disclosure.

FIG. 1 illustrates an example of a wireless communication system to which
an embodiment of the present disclosure is applied.

In accordance with at least one embodiment, the wireless communication
system is widely disposed in order to provide various types of communication
services, such as voice, packet data, and the like. The wireless communication
system includes a User Equipment (UE) 10 and a Base Station (BS or eNB) 20.
The concept of the User Equipment in the present disclosure is comprehensive and
should be interpreted to include a Mobile Station (MS), a User Terminal (UT), a
Subscriber Station (SS) a wireless device, etc. in a GSM in addition to a User
Equipment (UE) in a wideband code division multiple access (WCDMA), long term
evolution (LTE), high speed packet access (HSPA), etc.

The base station 20 or a cell generally refers to a station which
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communicates with the User Equipment. The base station 20 or the cell may be
referred to as other terms, such as a Node-B, an evolved Node-B (eNB), a Sector, a
Site, a Base Transceiver System, an Access Point, a Relay Node, a Remote Radio
Head (RRH), a Radio Unit (RU), etc.

In other words, the Base Station or the cell in the present specification
should be comprehensively interpreted to indicate some regions or functions which
are covered by a Base Station Controller in CDMA, a Node-B in WCDMA, an eNB
or sector (site) in LTE, etc., and is meant to encompass all of various coverage
regions such as a mega cell, a macrocell, a microcell, a picocell, a femtocell, and a
relay node, an RRH, an RU communication range, etc.

The User Equipment and the Base Station in the present specification are
used, in a comprehensive meaning, to refer to two (Uplink and Downlink)
transceiving subjects used to implement a technology or a technical idea described
in the present specification, and are not limited by terms or words particularly
referred thereto. Here, the uplink (UL) refers to a scheme for transceiving data
to/from a Base Station by the User Equipment and a downlink (DL) refers to a
scheme for transceiving data to/from the User Equipment by the Base Station.

There is no limit to a multiple access scheme applied to a wireless
communication system. Various multiple access schemes, such as Code Division
Multiple Access (CDMA), Time Division Multiple Access (TDMA), Frequency
Division Multiple Access (FDMA), Orthogonal Frequency Division Multiple
Access (OFDMA), OFDMA-FDMA, OFDM-TDMA, and OFDM-CDMA, may be
available. An embodiment of the present disclosure may be applied to resource
allocation in an asynchronous wireless communication field which has evolved into
LTE and LTE-Advanced via GSM, WCDMA, an HSPA and a synchronous wireless
communication field which has evolved into CDMA, CDMA-2000, and UMB.
The present disclosure should not be interpreted as being restricted or limited to a
particular wireless communication, and should be interpreted to include all the
technical fields to which an idea of the present disclosure can be applied.

In uplink transmission and downlink transmission, a Time Division Duplex
(TDD) scheme, which performs transmission by using different times, may be
available or a Frequency Division Duplex (FDD) scheme, which performs
transmission by using different frequencies, may be available.

Further, in a system such as LTE or LTE-Advanced, standards are
configured by configuring an uplink and a downlink based on one carrier wave or
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carrier wave pair. An uplink and a downlink transmit control information through
control channels, such as a Physical Downlink Control CHannel (PDCCH), a
Enhanced PDCCH (EPDCCH), a Physical Control Format Indicator CHannel
(PDFICH), a Physical Hybrid ARQ Indicator CHannel (PHICH), A Physical Uplink
Control Channel (PUCCH), and the like, and include data channels, such as a
Physical Downlink Shared Channel, a Physical Uplink Shared CHannel and the like,
to transmit data.

The cell in the present specification may refer to a component carrier,
which has the coverage of a signal transmitted from a transmission/reception point
or the coverage of a signal transmitted from a transmission/reception point
(transmission point), or the transmission/reception point itself.

The wireless communication system to which embodiments are applied
may be a Coordinated Multi-point Transmission/Reception System (CoMP system),
a Coordinated Multi-antenna Transmission System, or a Coordinated Multi-cell
Communication System, in which two or more transmission/reception points
coordinate with each other to transmit a signal. The CoMP system may include at
least two multiple transmission/reception points and terminals.

The multiple transmission/reception points may be a base station or macro
cell (hereinafter, referred to “eNB”), and at least one RRH which are connected to
the eNB by an optical cable or an optical fiber to be wiredly controlled and which
have high transmission power or have low transmission power within a macro cell
area.

Hereinafter, the downlink refers to a communication or communication
path from the multiple transmission/reception points to the terminals and the uplink
refers to a communication or communication path from the terminals to the multiple
transmission/reception points. In the downlink, a transmitter may be some of the
multiple transmission/reception points and a receiver may be some of the terminals.
In the uplink, a transmitter may be some the terminals and a receiver may be some
of the multiple transmission/reception points.

Hereinafter, a situation in which a signal is transceived through channels
such as the PUCCH, PUSCH, PDCCH, and PDSCH may also be expressed as “the
PUCCH, PUSCH, PDCCH, and PDSCH are transmitted, or received.”

The base station 20 performs downlink transmission by terminals 10. The
base station 20 may transmit a Physical Downlink Shared CHannel (PDSCH) which
is a main physical channel for unicast transmission; and a Physical Downlink
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Control CHannel (PDCCH) for transmitting downlink control information, such as a
scheduling required for the reception of the PDSCH, and scheduling grant
information for the transmission in a uplink data channel (e.g. a Physical Uplink
Shared CHannel (PDSCH)). Hereinafter, a situation in which a signal is
transceived through each channel will be described according to types of channel
transmission/reception.

Referring to FIG. 1, the base station 20 transmits Downlink Control
Information (DCI) to the terminal 10 through the PDCCH/EPDCCH. The DCI
may include downlink scheduling assignment including PDSCH resource
information or include uplink scheduling grant including the PUSCH resource
information.

In other words, the base station 20 uses the DCI for allocating
uplink/downlink data transmission resources to the terminal 10 and transmits the
DCI to the terminal 10 by using a downlink control channel. The downlink control
channel may be classified into a PDCCH and an EPDCCH according to the location
of transmission resources used to transmit the DCI.

The PDCCH is transmitted from a control area which is set through a
Control Format Indicator (CFI). The control area is formed over whole downlink
bandwidth and includes one to four OFDM symbols according to a CFI setting value
for each subframe.

The EPDCCH is transmitted by using residual transmission resources other
than the control area within each subframe. The transmission resources used to
transmit the EPDCCH may be used only for subframes and a plurality of Physical
Resource Block (PRB) pairs, which are predefined as an higher layer signaling (e.g.
a Radio Resource Control (RRC) for each terminal.

A basic unit of transmission resources in the transmission of the DCI
through the PDCCH may be described as a Control Channel Element (CCE). One
CCE may include nine Resource Element Groups (REGs) and one REG may include
four Resource Elements (REs).

A basic unit of transmission resources in the transmission of the DCI
through the EPDCCH may be described as an Enhanced CCE (ECCE). One ECCE
may include four or eight Enhanced REGs (EREGs) according to the cyclic prefix
length and/or TDD configuration, and one EREG may include a variable number of
REs according to the RE used for Reference Signal (RS) transmission.

The base station 20 may set the number of CCEs used when transmitting
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one DCI through the PDCCH, according to a channel situation of the terminal.
This is described as an aggregation level, and one, two, four, or eight CCEs may be
used according the channel situation of the terminal.

Further, the base station 20 may set the number of ECCEs used when
transmitting one DCI through the EPDCCH, according to a channel situation of the
terminal. This is described as an aggregation level, and one, two, four, eight, 16, or
32 ECCEs may be used according the channel situation of the terminal.

As described above, the PDCCH/EPDCCH includes a plurality of
CCEs/ECCEs, and the base station may transmit a plurality of DCIs to a plurality of
terminals for each subframe. Here, the base station does not separately provide
CCE/ECCE allocation information (i.e. CCE aggregation level information and CCE
transmission resource location information) required for receiving, by the terminal,
the DCI through the PDCCH/EPDCCH, the terminal performs blind decoding with
respect to a possible aggregation level and the CCE transmission resources in order
to identify the DCI transmitted to the terminal.

When considering a processing delay, it is actually impossible for the
terminal to perform blind decoding on all CCE/ECCE combinations according to
each aggregation level with respect to all CCEs/ECCEs existing within the
PDCCH/EPDCCH. Therefore, the blind decoding is performed only with respect
to a PDCCH candidate/EPDCCH candidate including CCE/ECCE indexes
predefined according to each terminal. The CCE/ECCE indexes included in the
PDCCH candidate/EPDCCH candidate according to each aggregation level may be
defined as an aggregation level, a Radio Network Temporary Identifier (RNT) value,
and a function of a slot number (or subframe number). The terminal may perform
the blind decoding only with respect to a limited number of PDCCH
candidates’/EPDCCH candidates according to each aggregation level in each
subframe.

As an example, FIG. 2 illustrates a method for performing, by a typical
terminal, blind decoding on a PDCCH/EPDCCH to receive the PDSCH. Referring
to FIG. 2, the terminal performs PDCCH/EPDCCH blind decoding with respect to
PDCCH candidates/EPDCCH candidates. A Cyclic Redundancy Check (CRC) is
added to DCI, and the terminal checks the CRC to identify the DCI transmitted to
the terminal. When the DCI transmitted to the terminal is identified as a result of
the CRC check, the terminal acquires downlink scheduling information included the
DCI and decodes a PDSCH by using a subframe in which the DCI has been
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transmitted and a downlink data transmission resource within the same subframe.

FIG. 2 exemplifies performing blind decoding on a PDCCH/EPDCCH and
acquiring PDSCH scheduling information. In a scheme similar to that of FIG. 2,
the PUSCH scheduling information may also be acquired by performing blinding
decoding on the PDCCH/EPDCCH.

[MTC]

Machine Type Communication (MTC) is defined as communication made
between an apparatus and an object without human invention. In view of the
3GPP, the “machine” means an entity which does not require direct human
operation or intervention and the “MTC” is defined as one type of data
communication including one or more such machines. A smart meter, a vending
machine, and the like, in which a mobile communication module is mounted, have
been described as typical examples of the machine. Recently, a smart phone has
been advanced to automatically accesse a network to perform communication
without a user’s operation or intervention. Accordingly, such a portable terminal
having a MTC function has been considered to be one type of the machine.

[Low-Cost MTC Based on LTE]

As an LTE network spreads, a mobile communication provider desires to
minimize the number of a Radio Access Terminals (RATs) in order to reduce
maintenance costs. However, products based on a typical GSM/GPRS network are
increasing and MTC using a low data transmission rate may be provided at a low
cost. Therefore, since the mobile communication provider uses an LTE network in
order to transmit general data and uses a GSM/GPRS network for MTC, the mobile
communication provider should separately operate two RATs. This problem
causes inefficient use of a frequency band and becomes a burden on the profits of
the mobile communication provider.

In order to solve this problem, a low-cost terminal using a GSM/EGPRS
network should be replaced by a MTC terminal using an LTE network. To this
end, various requirements for lowering the price of an LTE MTC terminal are being
discussed in 3GPP RAN WGI standardization meetings.  Further, in the
standardization meetings, documents (for example, 3GPP TR 36.888) which
describe various functions providable for satisfying the requirements are being
written.

Examples of the main standardization items, which are under discussion in

the 3GPP in order to support the low-cost LTE MTC terminal, related to a change in
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physical layer standards, include techniques such as narrow band support/single RF
chain/half duplex FDD/Long Discontinued Reception (Long DRX). However, the
techniques may reduce the performance of the MTC terminal, as compared with a
conventional LTE terminal.

Further, about 20% of MTC terminals supporting a MTC service such as a
smart metering are installed in a ‘deep indoor’ environment such as a basement.
Therefore, in order to successfully transmit MTC data, the coverage of the LTE
MTC terminal should be improved by about 20dB, as compared with the coverage
of a typical LTE terminal. In addition, when additionally considering the reduction
of performance due to the change in the standards, the coverage of the LTE MTC
terminal should be improved by about 20dB or higher.

As described above, in order to improve the coverage of the LTE MTC
while reducing the price thereof, various methods for robust transmission, such as
PSD boosting, low coding rate, and time-domain reception, are considered
according to each physical channel.

The requirements for the LTE-based low-cost MTC terminal are as follows:

e Data transmission speed should satisfy at least data speeds which are
provided by an EGPRS-based MTC terminal, i.e. downlink 118.4kbps and uplink
59.2kbps.

e Frequency efficiency should be innovatively improved as compared with
a GSM/EGPRS MTC terminal.

® A provided service area should not be smaller than a service area
provided by the GSM/EGPRS MTC terminal.

e The amount of power consumed should not be larger than that consumed
by the GSM/EGPRS MTC terminal.

® A legacy LTE terminal and an LTE MTC should be able to be used in the
same frequency.

o A existing LTE/SAE network is reused.

® Optimization is performed in a TDD mode in addition to an FDD mode.

® The low-cost LTE MTC terminal should support a module having limited
mobility and low power consumption.

In order for a terminal having expanded coverage, such as an MTC
terminal, to operates in coverage which has been improved by about 20dB, as
compared with a typical LTE terminal, it is possible to consider repeatedly
transmitting, to a plurality of subframes, each physical channel’s data, which has
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been repeatedly transmitted only in a unit of one subframe up to now. A terminal
receiving the data may perform soft combining with regard to the same transmission
data in view of the number of the repeated subframes, and then decode the
transmitted data.

Further, in DCI transmission, even when up to eight CCEs or up to 32
ECCEs are used, a terminal having coverage expanded by about 20dB may not
succeed in blind decoding. Therefore, it is possible to consider repeatedly
transmitting, to a plurality of subframes, DCI which has been repeatedly transmitted
only in a unit of one subframe up to now. A terminal receiving the DCI may
perform soft combining with regard to the same DCI in view of the number of the
repeated subframes, and then decode the transmitted DCI.

FIG. 3 illustrates an example of a method for performing, by a terminal
having expanded coverage, blind decoding on a PDCCH/EPDCCH and receiving a
PDSCH.

In the example of FIG. 3, a base station repeatedly transmits one DCI
through four subframes of Subframe Number #0 (SF#0) to SF#3 in view of a
channel situation of a terminal. Further, the base station repeatedly transmits the
same data through four subframes of SF#3 to SF#6 in view of a channel situation of
a terminal. When the terminal performs soft combining on and blinding decoding
on all of reception values of the DCI transmitted through SF#0 to SF#3 to succeed in
a CRC check, the terminal identifies PDSCH scheduling information included in the
DCI. The terminal performs soft combining on all values of the data received
through SF#3 to SF#6 and performs blind decoding on the same.

In the example of FIG. 3, it can be shown that transmission resources of a
PDSCH through which data is transmitted are allocated beginning from the last
subframe among a plurality of subframes where a PDCCH, through which DCI is
transmitted, is allocated. However, the present disclosure is not limited thereto,
and the relationships between a plurality of subframes through which DCI is
repeatedly transmitted and a plurality of subframes through which data is repeatedly
transmitted may be different. As an example, transmission resources of the
PDSCH through which data is transmitted may be allocated beginning from a
subframe next to the last subframe among a plurality of subframes where a PDCCH,
through which DCI is transmitted, is allocated. As another example, a plurality of
subframes through which DCI is repeatedly transmitted may be the same as a
plurality of subframes through which data is repeatedly transmitted.
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FIG. 3 illustrates an example of performing blind decoding on
PDCCH/EPDCCH and acquiring PDSCH scheduling information. In a scheme
similar to FIG. 3, the PUSCH scheduling information may also be acquired by
performing blind decoding on the PDCCH/EPDCCH.

Meanwhile, a terminal may not know information on the number of
subframes in which a PDCCH is repeated in order to transmit one DCI and/or the
first subframe. Here, the terminal attempts to perform soft combining on all cases
of the number of subframes in which a PDCCH is repeated in order to transmit one
DCI and/or the first subframe. In this case, a problem as described below may
occur.

For example, the terminal may know a start subframe of a plurality of
subframes where a PDCCH is repeatedly transmitted but may not know the number
of a plurality of subframes where a PDCCH is repeatedly transmitted.

As an example, FIG. 4 illustrates an example of a case in which a terminal
does not know the number of subframes having a repeated PDCCH in FIG. 3.

In FIG. 4, the terminal knows that a PDCCH is transmitted beginning from
SF#0. However, the terminal cannot know how many subframes have the same
information repeatedly transmitted therein, and thus perform soft combining of a
DCI reception value with a previous DCI reception value every subframe beginning
from SF#0 and performs blind decoding on the DCI reception value, until the blind
decoding is successful.

Here, a base station repeatedly transmitted a PDCCH with regard to four
subframes of SF#0 to SF#3 and repeatedly transmitted a PDSCH with regard to four
subframes of SF#3 to SF#6. When a terminal channel situation is changed and the
terminal succeeds in soft combining a reception value of DCI transmitted through a
PDCCH in three subframes of SF#0 to SF#2 and performing blind decoding on the
same, the terminal may determine that the PDCCH has been transmitted with regard
to the three subframes of SF#0 to SF#2 and may assume that PDSCH transmission
resources have been allocated beginning from SF#2. In this case, actual PDSCH
transmission resources are allocated beginning from SF#3 but the terminal will
attempt to perform soft combining and blinding decoding on data beginning from
SF#2.

Meanwhile, the terminal may know the number of a plurality of subframes
where a PDCCH is repeatedly transmitted but may not know a start subframe of the
plurality of subframes where the PDCCH is repeatedly transmitted. In this case,
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the terminal should store, in a buffer, each of DCI reception values transmitted in the
three previous subframes of every subframe.

Meanwhile, the terminal may not know both the number of a plurality of
subframes where a PDCCH is repeatedly transmitted and a start subframe of the
plurality of subframes where the PDCCH is repeatedly transmitted. In this case,
the terminal may randomly set the size of a buffer so as to store DCI reception
values transmitted to N subframes. Further, the terminal performs, sequentially;
soft combining and blind decoding on DCI reception values transmitted to N-1
previous subframes beginning from a DCI reception value transmitted to a current
subframe every subframe. In this case, the number of times the blind decoding is
performed may increase by up to N times as compared with the conventional art. If
the value of N is set to be small, the blind decoding may fail to be performed and if
the value of N is set to be large, the processing time of the terminal increases.

Therefore, when a downlink control channel is repeatedly allocated in a
plurality of subframes, the base station may be required to transfer, to the terminal,
1) information on a start subframe of the plurality of subframes and/or ii)
information on the number of the plurality of subframes. Hereinafter, description
will be made on embodiments in which the base station transfers, to the terminal, the
information on a start subframe of the plurality of subframes and/or the information
on the number of the plurality of subframes.

Embodiment 1

FIG. 5 illustrates a method for transceiving DCI according to a first
embodiment.

Referring to FIG. 5, a base station transfers i) information on a start
subframe of the plurality of subframes, in which DCI is repeatedly transmitted, to
the terminal through an higher layer signaling and ii) information on the number of
the plurality of subframes (step S510). The information on the start subframe may
include a value of a particular subframe index (or subframe number) indicating a
start point and a value of a cycle on which the start subframe cyclically is repeated.

For example, when a start subframe has a cycle of N frames (1 frame = 10
subframes), information of the start subframe may indicate the value of N indicating
a frame cycle, and one of 10*N subframe indexes or a plurality of subframe indexes.
For example, the information indicating the subframe index may be a bitmap
including 10*N bits. For example, if N=2, the base station may transfer a bitmap
including a sequence of N=2 and 20bits to the terminal through higher layer
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signaling. When the base station transfers, in the bitmap, bit indexes 1 and 13 as
“1” and transfers the remaining bit indexes as “0”, the terminal may consider, on a
cycle of two frames, SF#1 of the first frame and SF#3 of the second frame to be a
start subframe in which DCI is transmitted. When a transmission cycle of the start
subframe is a predetermined value (for example, one frame), the cycle value may be
omitted.

In the case of an EPDCCH, subframe configuration information of an
‘EPDCCH-Config information element’, transmitted through higher layer signaling
for EPDCCH transmission, may be considered to be information on a start subframe
of the EPDCCH.

The terminal performs soft combining on a DCI reception value in a
subframe, determined based on information on a start subframe of a plurality of
subframes and information on the number of the plurality of subframes, and then
performs blind decoding on the value (step S520). In this case, the number of
times the terminal performs the blind decoding may be the same as the previous
number of times.

When the terminal succeeds in the blind decoding, the terminal acquires
scheduling information, which is included in DCI, of PDSCH transmission resources
and PUSCH transmission resources (step S530), and the terminal receives a PDSCH
or transmits a PUSCH, on the basis of the acquired scheduling information (step
$540).

FIG. 6 illustrates an example of receiving a PDCCH and a PDSCH
according to the present embodiment.

In the example of FIG. 6, when a terminal receives configuration
information in which SF#1 is set to be a start subframe and the number (N) of
subframes is four, the terminal performs soft combining on a DCI reception value in
SF#1 to SF#4 and then performs blind decoding on the value. If the blind decoding
is successful, the terminal acquires downlink scheduling information from DCI,
performs soft combining on data in one or more subframes beginning from SF#4,
and then performs blind decoding on the data. The transmission of a PUSCH by a
terminal on the basis of uplink scheduling information may also be performed in a
scheme similar to FIG. 6.

Here, even when the terminal performs soft combining on DCI transmitted
through PDCCHs in three subframes of SF#1 to SF#3 and succeeds in blind
decoding on the DCI, the terminal knows that the DCI will be transmitted up to
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SF#4 on the basis of the number of subframes in which the DCI is repeatedly
transmitted, and thus the terminal will not attempt to perform soft combining on the
data until the repeated DCI transmission has been completed.

In FIG. 6 as described above, a transmission resource (e.g., subframe) of a
PDSCH/PUSCH is determined by a subframe in which a PDCCH is transmitted and
the subframe in which the PDCCH is transmitted is fixed by higher layer signaling,
and thus a problem in that the transmission resource is scheduled only in the fixed
subframe may occur. This hinders efficient use of the resource. For example, in
FIG. 6, PDSCH reception is scheduled through subframes continuing from SF#4.

In order to solve this problem, the scheduling information acquired in step
530 may include information on a start subframe to which the PDSCH/PUSCH is
allocated and/or information on the number of subframes in which the
PDSCH/PUSCH is repeatedly transmitted. Therefore, the transmission resource
(e.g., subframe) of the PDSCH/PUSCH may be dynamically set. The information
of the start subframe may include information of an index of the start subframe in
which the PDSCH/PUSCH 1is transmitted, information on a difference between an
index of a subframe (e.g. the last subframe among a plurality of subframes in which
the PDCCH is transmitted) in which a PDCCH is transmitted and an index of the
start subframe in which the PDSCH/PUSCH is transmitted, or the like.

FIG. 7 illustrates another example of receiving a PDCCH and a PDSCH
according to the present embodiment.

In the example of FIG. 7, when SF#1 is set to be a start subframe and the
number of subframes is four, a terminal performs, in SF#1 to SF#4, soft combining
on a DCI reception value and then performs blind decoding on the value. When
the blind decoding is successful, the terminal acquires downlink scheduling
information from DCI. The downlink scheduling information acquired from the
DCI may include information on a start subframe of and/or the number of subframes
where PDSCH/PUSCH transmission is allocated. When the downlink scheduling
information indicates the start subframe of subframes, in which the PDSCH
transmission is allocated, to be SF#6 and indicates the number of subframes, to
which the PDSCH transmission is allocated, to be four, the terminal performs soft
combining and then decoding on data in SF#6 to SF#9.

Embodiment 2

FIG. 8 illustrates a method for transceiving DCI according to a second

embodiment.
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Referring to FIG. 8, a base station transmits information on a start subframe
of a plurality of subframes where DCI is repeatedly transmitted to a terminal
through higher layer signaling (step S810). The information on the start subframe
may include a value of a particular subframe index (or subframe number) indicating
a start point and a value of a cycle on which the start subframe cyclically is repeated.

For example, when a start subframe has a cycle of N frames (1 frame = 10
subframes), information of the start subframe may indicate the value of N indicating
a frame cycle, and one of 10*N subframe indexes or a plurality of subframe indexes.
For example, the information indicating the subframe index may be a bitmap
including 10*N bits. For example, if N=2, the base station may transfer a bitmap
including a sequence of N=2 and 20bits to the terminal through higher layer
signaling. When the base station transfers, in the bitmap, bit indexes 1 and 13 as
“1” and transfers the remaining bit indexes as “0”, the terminal may consider, on a
cycle of two frames, SF#1 of the first frame and SF#3 of the second frame to be a
start subframe in which DCI is transmitted. When a transmission cycle of the start
subframe is a predetermined value (for example, one frame), the cycle value may be
omitted.

In the case of an EPDCCH, subframe configuration information of an
‘EPDCCH-Config information’, transmitted through higher layer signaling for
EPDCCH transmission, may be considered to be information on a start subframe of
the EPDCCH.

The terminal performs soft combining on a DCI reception value on the
basis of the information on the start subframe of the plurality of subframes and then
performs blind decoding on the value (step S820). Since the terminal does not
know the number of the plurality of subframes, the terminal performs soft
combining, until the blind decoding is successful, beginning from the start subframe.

When the terminal succeeds in the blind decoding, the terminal acquires
scheduling information, which is included in DCI, of PDSCH transmission resources
and PUSCH transmission resources (step S830).

Here, the DCI includes the information on the number of the plurality of
subframes where the DCI is repeatedly transmitted. The terminal can know
subframes where the DCI is repeatedly transmitted, on the basis of the information,
which is received through higher layer signaling, on the start subframe of a plurality
of subframes where the DCI is repeatedly transmitted and the information, which is
included in the DCI, on the number of a plurality of subframes where the DCI is
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repeatedly transmitted. Therefore, the terminal can predict transmission
subframes of the PDSCH/PUSCH.

The terminal receives the PDSCH or transmits the PUSCH, on the basis of
the acquired scheduling information (step S840).

FIG. 9 illustrates an example of receiving a PDCCH and a PDSCH
according to the present embodiment.

In the example of FIG. 9, when the terminal receives configuration
information, in which SF#1 is set as a start subframe, through higher layer signaling,
the terminal performs soft combining and then blind decoding on a DCI value in
subframes continuing from SF#1. If the blind decoding is successful, the terminal
extracts, from DCI, information on the number of subframes where the DCI is
repeatedly transmitted, and predicts subframes where the PDSCH is transmitted.

In this case, the DCI is repeatedly transmitted through four subframes of
SF#1 to SF#4, but even when the terminal performs soft combining on DCI
transmitted through a PDCCH in three subframe of SF#1 to SF#3 and succeeds in
blind decoding on the DCI, the terminal can know that the DCI will be transmitted
up to SF#4, on the basis of information, which is included in the DCI, on the number
of subframes where the DCI is repeatedly transmitted, and thus the terminal will not
receive data through the PDSCH or transmit data through the PUSCH, before the
repeated DCI transmission is completed.

Embodiment 3

FIG. 10 illustrates an example of a method for performing, by a terminal
having expanded coverage, blind decoding on a PDCCH and receiving a PDSCH
when PDCCH/EPDCCH and PDSCH are repeated in the same subframes.

Referring to FIG. 10, a base station repeatedly transmits one DCI to four
subframes of SF#1 to SF#4 in view of a terminal channel environment. When the
terminal performs soft combining and blind decoding on all transmission values of
DCI information transmitted in SF#1 to SF#4 and, as a result, succeeds in a CRC
check, the terminal identifies PDSCH scheduling information included in the DCI
and then performs decoding on PDSCH reception values.

In the example of FIG. 10, a PDSCH transmission resource is allocated
beginning from the first subframe where the PDCCH is transmitted.

In the example of FIG. 10, since PDSCH allocation information cannot be
determined until the terminal succeeds in blind decoding on a PDCCH, the terminal
needs a PDSCH buffer which can store PDSCH reception values transmitted from
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SF#1 corresponding to a PDCCH transmission start subframe to SF#4 up to a time
when the blind decoding is successful.

In FIG. 10, the terminal can know, through higher layer signaling, that the
PDCCH is transmitted to four subframes with respect to one DCI. However, since
the terminal cannot know which frame the DCI transmission begins from, the
terminal always performs soft combining and blind decoding on DCI reception
values with respect to four consecutive subframes.

It is assumed that the base station has repeatedly transmitted a PDCCH with
respect to four subframes from SF#1 to SF#4 and has also repeatedly transmitted a
PDSCH with respect to the four subframes from SF#1 to SF#4. Here, when the
terminal performs soft combining on a DCI reception value and with respect to four
subframes from SF#0 to SF#3 and succeeds in blind decoding on the value, the
terminal may determined that a PDSCH has also been repeatedly transmitted to the
four subframes from SF#0 to SF#3.

In order to solve this problem, the terminal may be required to know
information on a start subframe of a plurality of subframes where DCI is repeatedly
transmitted.

In the present embodiment, when the terminal acquires scheduling
information of a PDSCH transmission resource, the base station may transfer
information on the number of repeated subframes to the terminal through higher
layer signaling and may include information on a start subframe of the repeated
subframes in DCI and transfer the information on the start subframe. When the
terminal performs soft combining and successful blind decoding on a DCI reception
value with respect to the four subframes from SF#0 to SF#3 and the start subframe
1s determined to be SF#1 on the basis of the DCI, the terminal can know that a
PDCCH transmission resource and a PDSCH transmission resource have been
allocated to four subframes from SF#1 to SF#4.

FIG. 10 illustrates an example in which a PDCCH and a PDSCH are
repeatedly transmitted in the same subframe but the present embodiment may also
be applied wherever there is a relationship between a subframe where the PDCCH is
repeatedly transmitted and a subframe where the PDSCH is repeatedly transmitted.
In other words, in the case of determining a subframe where the PDSCH is
repeatedly transmitted based on a subframe where the PDCCH is repeatedly
transmitted, if the subframe where the PDCCH is repeatedly transmitted is
erroneously determined, the subframe where the PDSCH is repeatedly transmitted
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may be also erroneously determined. For example, when it is set that a PDSCH is
to be repeatedly transmitted following a subframe where a PDCCH is repeatedly
transmitted, the PDCCH is transmitted from SF#1 to SF#4 and the PDSCH is
transmitted from SF#5 to SF#8. However, when the terminal determines that the
PDCCH has been transmitted from SF#0 to SF#3, the terminal may erroneously
determine that the PDSCH is transmitted from SF#4 to SF#7. 1In this case, the start
subframe information included in DCI may prevent a PDSCH transmission resource
from being erroneously determined.

FIG. 11 illustrates a method for transceiving DCI according to the third
embodiment.

Referring to FIG. 11, the base station transmits information on the number
of a plurality of subframes, in which DCI is repeatedly transmitted, to a terminal
through higher layer signaling (step S1110).

The terminal performs soft combining and then blind decoding on DCI
reception values in the plurality of subframes on the basis of the information on the
plurality of subframes (step S1120). When the number of the plurality of
subframes is N and an index of a current subframe is k, the terminal performs soft
combining and then blind decoding on DCI reception values in subframe indexes k-
N+1 to k.

When the terminal succeeds in the blind decoding, the terminal extracts
information included in DCI (step S1130). The DCI may include scheduling
information of a PDSCH transmission resource and PUSCH transmission resource.

Further, the DCI may include the information on a start subframe of a
plurality of subframes where the DCI is repeatedly transmitted. The terminal may
know a subframe where the DCI is repeatedly transmitted, on the basis of the
information, which is received through higher layer signaling, on the number of a
plurality of subframes in which the DCI is repeatedly transmitted and the
information, which is included in the DCI, on a start subframe of a plurality of
subframes where the DCI is repeatedly transmitted, and therefore may predict a
transmission subframe of PDSCH/PUSCH.

The terminal receives the PDSCH or transmits the PUSCH, based on the
acquired scheduling information (step S1140).

FIG. 12 illustrates an example of receiving a PDCCH and a PDSCH
according to an embodiment.

In the example of FIG. 12, when a terminal receives, through higher layer
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signaling, configuration information in which DCI is set to be repeatedly transmitted
to four subframes, the terminal performs soft combining and then blind decoding on
DCI values in four consecutive subframes including a current subframe. When the
blind decoding is successful, the terminal extracts, from the DCI, information on a
start subframe of subframes where the DCI is repeatedly transmitted and predicts a
subframe where a PDSCH is transmitted.

In this case, the DCI is repeatedly transmitted through four subframes of
SF#1 to SF#4, but even when the terminal performs soft combining on DCI
transmitted through a PDCCH in four subframes of SF#0 to SF#3 and succeeds in
blind decoding on the DCI, the terminal can know that the DCI is transmitted from
SF#1 to SF#4, on the basis of information, which is included in the DCI, on the
number of subframes where the DCI is repeatedly transmitted, and thus the terminal
may know a subframe where the PDSCH is transmitted.

Embodiment 4

FIG. 13 illustrates a method for transceiving DCI according to a fourth
embodiment.

Referring to FIG. 13, a base station transmits, to a terminal through higher
layer signaling, the maximum value (Nmax) of the number of one or more
subframes where DCI is repeatedly transmitted (step S1310).

The terminal performs soft combining and then blind decoding on DCI
reception values in a plurality of subframes (step S1320). Here, the terminal
performs soft combining on DCI reception values in one or more consecutive
subframes including a current subframe and the number of the one or more
consecutive subframes is limited by the maximum value (Nmax). The terminal
sequentially increases the number of subframes, on which the soft combining is
performed, up to a time when the blind decoding is successful beginning from one
subframe. This process continues up to a time when the number of subframes
which perform soft combining becomes the maximum value (Nmax).

When the terminal succeeds in the blind decoding, the terminal extracts
information included in the DCI (step S1130). The DCI may include scheduling
information on a PDSCH transmission resource and a PUSCH transmission
resource.

Further, the DCI may include information on a start subframe of a plurality
of subframes where the DCI is repeatedly transmitted and information of the number
of the plurality of subframes where the DCI is repeatedly transmitted. The terminal
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does not acquire information of a subframe in which PDSCH/PUSCH is scheduled
on the basis of a subframe on which the soft combining has been performed when
succeeding in the blind decoding. However, the terminal may know a subframe in
which the DCI is repeatedly transmitted, on the basis of the information, which is
included in the DCI, on the start subframe of the plurality of subframes where the
DCI is repeatedly transmitted and the information of the number of the plurality of
subframes where the DCI is repeatedly transmitted. Therefore, the terminal may
predict a transmission subframe of the PDSCH/PUSCH.

The terminal receives a PDSCH or transmits a PUSCH, based on the
acquired scheduling information (step 1340).

FIG. 14 illustrates an example of receiving a PDCCH and a PDSCH
according to an embodiment.

In the example of FIG. 14, a terminal receives configuration information, in
which Nmax is 4, through higher layer signaling. The terminal performs soft
combining and then blind decoding on DCI values in one or more consecutive
subframes including a current subframe. Here, the number of consecutive
subframes on which the soft combining is performed may be 4 (e.g., Nmax). When
the blind decoding is successful, the terminal extracts, from DCI, information on a
start subframe of subframes where the DCI is repeatedly transmitted and information
on the number of subframes where the DCI is repeatedly transmitted, and predicts a
subframe in which a PDSCH is transmitted, based on the extracted information.

In this case, the DCI is repeatedly transmitted through four subframes of
SF#1 to SF#4. However, even when the terminal performs soft combining on DCI
transmitted through a PDCCH in three subframe of SF#2 to SF#4 and succeeds in
blind decoding on the DCI, since the terminal can know that the DCI will be
transmitted from SF#1 to SF#4, on the basis of the information, which is included in
the DCI, on a start subframe of subframes where the DCI is repeatedly transmitted
and the information on the number of subframes where the DCI is repeatedly
transmitted, the terminal may know the subframe where the PDSCH is transmitted.
The above-described embodiments have been described by mainly exemplifying a
PDCCH but the present disclosure is not limited thereto and may be applied even
when an EPDCCH is repeatedly transmitted in a plurality of subframes. Further,
the above-described embodiments have been described by mainly exemplifying
scheduling information for receiving the PDCCH by a terminal, but the present

disclosure is not limited thereto and may be applied even in the case of scheduling
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information for receiving a PUSCH by the terminal.

Some embodiments of the present disclosure may be limited to one of
PDSCH scheduling and PUSCH scheduling. For example, Embodiment 1, 2, or 4
may be used to repeatedly transmit DCI required for PUSCH resource allocation and
Embodiment 3 or 4 may be used to repeatedly transmit DCI required for PDSCH
resource allocation.

FIG. 15 illustrates a configuration of a terminal according to an
embodiment of the present disclosure.

Referring to FIG. 15, a terminal 1500 includes a reception unit 1510, a
transmission unit 1520, and a controller 1530. The terminal 1500, which is a
terminal (for example, MTC terminal) having expanded coverage, may receive
downlink control information through a downlink control channel repeatedly
allocated in a plurality of subframes.

The reception unit 1510 may receive configuration information through
higher layer signaling. The configuration information may include at least one
among, for example, 1) information on a start subframe of a plurality of subframes,
11) information on the number of a plurality of subframes, and iii) information on the
maximum number of a plurality of subframes, but is not limited thereto and may not
include all the information.

The reception unit 1510 may combine and receive a downlink control
channel repeatedly allocated in a plurality of subframes, based on the configuration
information.

The controller 1530 may extract downlink control information from the
received downlink control channel. When the downlink control information is
downlink scheduling information, the controller 1530 may control the reception unit
1510 to receive downlink data, based on the downlink scheduling information.
When the downlink control information is the uplink scheduling information, the
controller 1530 may control the transmission unit 1520 to transmit uplink data,
based on the uplink scheduling information.

When the configuration information includes 1) information on a start
subframe of a plurality of subframes and ii) information on the number of the
plurality of subframes, the reception unit 1510 may determine a plurality of
subframes where the downlink control channel is repeatedly allocated, based on the
information on the start subframe and the information on the number of subframes.

The reception unit 1510 may receive a downlink control channel through the
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plurality of determined subframes. Information on subframes to which an uplink
data channel or a downlink data channel is allocated may be determined based on
the information on the start subframe and the information on the number of
subframes, which are included in the configuration information (Embodiment 1).

When the configuration information includes information on a start
subframe of a plurality of subframes, the reception unit 1510 may receive a
downlink control channel through a plurality of subframes continuing from the start
subframe, based on the information on the start subframe. Here, downlink control
information may include information of the number of the plurality of subframes.
The information on subframes to which an uplink data channel or a downlink data
channel is allocated may be determined based on i) the information on the start
subframe, which are included in the configuration information, and ii) information
on the number of subframes, which is the downlink control information
(Embodiment 2).

When the configuration information includes information on the number
(N) of a plurality of subframes, the reception unit 1510 may receive a downlink
control channel through N consecutive subframes up to a current subframe, based on
the information on the number (N) of subframes. Here, downlink control
information may include information on a start subframe of a plurality of subframes.
Information on subframes to which an uplink data channel or a downlink data
channel is allocated may be determined based on 1) the information on the number of
subframes, which is included in the configuration information, and ii) the
information on the start subframe, which is included in the downlink control
information (Embodiment 3).

When the configuration information includes information on the maximum
value (Nmax) of the number of a plurality of subframes, the reception unit 1510 may
receive a downlink control channel through one or more consecutive subframes up
to a current subframe, wherein the reception unit 1510 may receive the downlink
control channel while increasing the number of the consecutive subframes from 1 to
Nmax. Here, the downlink control information may include information on a start
subframe of the plurality of subframes and information on the number of the
plurality of subframes. Information on subframes to which the uplink data channel
or the downlink data channel is allocated may be determined based on the
information on the start subframe, which is included in the downlink control
information, and the information on the number of subframes (Embodiment 4)

Page 140 of 367



10

15

20

25

30

35

24

FIG. 16 illustrates a configuration of a base station according to an
embodiment of the present disclosure.

Referring to FIG. 16, a base station 1600 includes a reception unit 1610, a
transmission unit 1620, and a controller 1630. The base station 1600 may transmit
downlink control information to a terminal (for example, MTC terminal) having
expanded coverage, through a downlink control channel repeatedly allocated in a
plurality of subframes.

The transmission unit 1620 may transmit configuration information through
higher layer signaling. The configuration information may include at least one
among, for example, i) information on a start subframe of the plurality of subframes,
i) information on the number of the plurality of subframes, and ii) information on
the maximum number of the plurality of subframes. However, embodiments of the
present disclosure are not limited thereto. For example, the configuration
information may not include all the information.

The transmission unit 1620 may repeatedly transmit a downlink control
channel in the plurality of subframes.

When the downlink control information transmitted through the downlink
control channel is downlink scheduling information, the controller 1630 may control
the transmission unit 1620 to transmit downlink data according to the downlink
scheduling information. ~ When the downlink control information is uplink
scheduling information, the controller 1630 may control the reception unit 1610 to
receive uplink data according to the uplink scheduling information.

The configuration information may include i) information on a start
subframe of a plurality of subframes and ii1) information on the number of a plurality
of subframes. In a terminal which has received the downlink control information,
information on subframes to which the uplink data channel or the downlink data
channel is allocated may be determined based on the information on the start
subframe and information on the number of subframes, which are included in the
configuration information (Embodiment 1).

The configuration information may include information on a start subframe
of a plurality of subframes. In this case, downlink control information may include
information of the number of the plurality of subframes. In a terminal which has
received the downlink control information, the information on subframes to which
an uplink data channel or a downlink data channel is allocated may be determined
based on the information on the start subframe, which are included in the
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configuration information, and information on the number of subframes, which is
the downlink control information (Embodiment 2).

The configuration information may include information on the number of a
plurality of subframes. In this case, downlink control information may include
information on a start subframe of a plurality of subframes. In a terminal which has
received the downlink control information, information on subframes to which a
uplink data channel or a downlink data channel is allocated may be determined
based on the information on the number of subframes, which is included in the
configuration information, and the information on the start subframe, which is
included in the downlink control information (Embodiment 3).

The configuration information may include information on the maximum
value (e.g., Nmax) of the number of a plurality of subframes. In this case, the
downlink control information may include 1) information on a start subframe of the
plurality of subframes and ii) information on the number of the plurality of
subframes. In a terminal which has received the downlink control information,
information on subframes to which the uplink data channel or the downlink data
channel is allocated may be determined based on the information on the start
subframe, which is included in the downlink control information, and the
information on the number of subframes (Embodiment 4)

The standard contents or documents referred to in the above-described
embodiments of the present disclosure are omitted in order to briefly describe the
specification, and form a part of this specification. Accordingly, the addition of the
partial contents of the above standard contents or documents to this specification, or
the description of the partial contents of the above standard contents or documents in
claims should be construed as corresponding to the scope of the present disclosure.

Although the above embodiments of the present disclosure has been
described for illustrative purposes, those skilled in the art will appreciate that
various modifications and changes are possible, without departing from the essential
characteristics of the present disclosure. Therefore, the embodiments disclosed in
the present disclosure are not intended to limit a technical idea of the present
disclosure but to describe such a technical idea, and the scope of a technical idea of
the present disclosure is not limited by the embodiments. The scope of the present
disclosure shall be construed on the basis of accompanying claims in such a manner
that all technical ideas included within the scope equivalent to the claims belong to
the present disclosure.
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Claims

1. A method for receiving, by a terminal, downlink control
information through downlink control channels repeatedly allocated in a plurality of
subframes, the method comprising:

receiving configuration information relating to the plurality of subframes
through higher layer signaling;

receiving the downlink control channels repeatedly allocated in the plurality
of subframes and combining the received downlink control channels on the basis of
the configuration information; and

extracting the downlink control information from the combined downlink
control channels.

2. The method of claim 1, wherein the configuration information
comprises information on a start subframe of the plurality of subframes and
information on the number of the plurality of subframes.

3. The method of claim 2, wherein the downlink control information
comprises at least one of 1) information on the start subframe of subframes to which
the downlink data channel or the uplink data channel is allocated and ii) information
on the number of the plurality of subframes.

4. The method of claim 1, wherein:

the configuration information comprises the information on a start subframe
of the plurality of subframes; and

the downlink control information comprises the information on the number

of the plurality of subframes.

5. The method of claim 1, wherein:

the configuration information comprises the information on the number of
the plurality of subframes; and

the downlink control information comprises the information on a start
subframe of the plurality of subframes.

6. The method of claim 5, wherein:
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the downlink control information comprises information on a subframe to
which a downlink data channel or a uplink data channel is allocated; and

the downlink data channel is allocated to the plurality of subframes to
which the downlink control channels are repeatedly allocated or the plurality of
subframes and at least one subframe thereafter.

7. The method of claim 1, wherein:

the configuration information comprises information on the maximum
number of the plurality of subframes; and

the downlink control information comprises the information on a start
subframe of the plurality of subframes and the information on the number of the
plurality of subframes.

8. A method for transmitting, by a base station, downlink control
information through downlink control channels repeatedly allocated in a plurality of
subframes, the method comprising:

transmitting configuration information relating to the plurality of subframes
through higher layer signaling; and

transmitting the downlink control information through the downlink control
channels repeatedly allocated in the plurality of subframes.

9. The method of claim 8, wherein the configuration information
comprises information on a start subframe of the plurality of subframes and
information on the number of the plurality of subframes.

10. The method of claim 9, wherein the downlink control information
comprises at least one of 1) information on the start subframe of subframes to which
a downlink data channel or uplink data channel is allocated and ii) information of
the number of the plurality of subframes.

11. The method of claim 8, wherein:

the configuration information comprises the information on a start subframe
of the plurality of subframes; and

the downlink control information comprises the information on the number

of the plurality of subframes.
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12. The method of claim 8, wherein:

the configuration information comprises the information on the number of
the plurality of subframes; and

the downlink control information comprises the information on a start
subframe of the plurality of subframes.

13. The method of claim 12, wherein the downlink data channel is
allocated to the plurality of subframes where the downlink control channel is
repeatedly allocated.

14. The method of claim 8, wherein:

the configuration information comprises information on the maximum
number of the plurality of subframes; and

the downlink control information comprises the information on a start
subframe of the plurality of subframes and the information on the number of the
plurality of subframes.

15. A terminal for receiving downlink control information through
downlink control channels repeatedly allocated in plurality of subframes, the
terminal comprising:

a reception unit configured to receive configuration information comprising
information on a start subframe of the plurality of subframes through higher layer
signaling, to receive the downlink control channels repeatedly allocated in the
plurality of subframes, and to combine the received downlink control channels based
on the configuration information; and

a controller configured to extract downlink control information from the
combined downlink control channels,

wherein the downlink control information comprises information on the

number of the plurality of subframes.
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Abstract

A terminal receives downlink control information through downlink control
channels repeatedly allocated by a plurality of subframes. To this end, the terminal
receives configuration information related to the plurality of subframes through
higher layer signaling. The terminal receives the downlink control channels
repeatedly allocated by the plurality of subframes and combines the received
downlink control channels based on the configuration information.
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RAN WGI Meeting #74, Barcelona, Spain, 19-23 August 2013
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Doc Code: PALL
PTO/AIA/82A (07-12)

Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT CF 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.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

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
is 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 March 25, 2016

First Named Inventor Seunghyun KANG

Title METHOD FOR TRANSRECEVING DOWRLINK CONTROL INFORMATION AND APPARATLIS FOR SAME
Art Unit T8D

Examiner Name TBD

Attorney Docket Number |81 1 .0056

SIGNATURE of Applicant or Patent Practitioner

Signature flan M. Hughes/ Date 03/25/2016

Name fan M. Hughes 571-267-7183

Telephone

Registration Number 41 3083

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

D *Total of forms are submitted.

This collection of informaticn 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 USPTQ to process) an application. Confidentiality is governed by 35 U.8.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, cail 1-800-PT0O-9199 and select option 2.
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Approved for use theough TIAMRGH4. OMB 0851-00388

L8 Patent and Trademark Office. 1.8, DERPARTMENMNY OF COMMERCE

Urnder the Papenwork Reduction Act of 16863, no sersons are required to raspond 10 a colfection of information uniess it displays 8 vaiid (OME control number.

POWER OF ATTORNEY BY APPLICANT

é herebx; revake all previous powers of atiormney given in the application identified in the atta{,hed ?ran smitial letter.

'_"E I heraby appoint Practitioner(s} associated with the following Customer Number as my/our asitormey(s) or ageni(s}), and to

transact all business in the United States Patent and Trademark Office connecied therewith for the application referenced
in the attached fransmiital letter (form PTO/AIABZA or equivalent)

o 76277

| | hereby appoint Practitioner{s) named below as mylour atiomey(s) or ageni(s}, and to transact all businass in the
~ Linited States Patent and Trademark Office connacted therewith for the application referenced in the attachsd
transmittal letler {form PTO/AIAMBZA or equivalent):

Registration Name Registration

Neme MNumber ] Number

Please recognize of Changs The COTESPONGENGE JUAress Tor the AUPICAIGR I0BRRTSH i The ANAChSs
transmitial letter to:

E@; The address associated with the above-mentionad Customer Number.

The address associated with Customer Mumber:
OR

Firmor
- individuat Nams

Address

Caountry 7 . \

Te!sas)hfmo ' B | Emai 1
i am # he &\s:ﬁscam

i
&)

Jpasscn Who therwsse Shows Suff cient 3ropnetarv Enfer%t {2.q., a pelition under 37 CFR 1.48()2) was
grantad in the appl catim‘ or is concurrently bemg filed with this document)

SEGNA?URE 0‘? Applicant fssr Paient e
Dats 10/29/2012

Telephone | 82-81-727-2661

Gianeral Managser f,f §\T C-DR"OFAT?ON

This coftecticn of information is required by 37 OFR 1.31, 1.32 and 1.33. The information is emn-ed W cbie n o retain & bernefit by the publis which is to i {and by the
UBPTS to process) an application. Gonfidentiality is governed by 35 UL.8.0..122 and 37 OFR 131 and 1,14, This coliection is estimated 1o take 3 minutes 1o compiate,
inchading galharing, preparing. and submitting the compleled application form 1o the USPTD. Time will vary desending upen the individual case. Any commanis on
he ambunt of Himne you require to cormplete this form andior suggestions for regucing this burdsn, shouic pe sent 10 the Chiet information Officer, U S, Paleni ang
Trzdemark Office, U5 Depariment of Commerce, P.O. Box 1450, Alexardria, VA& 22313-1458. D0 NOT SEND FEES OR COMPLETED FORMS 10 THIS
ADDRESS. SEMD TO: Commissionsr for Palents, PO, Box 1458, Alexandeia, YA 22313-1458.

if you need assistance in comgpleting the form, call 1-800-7T(-818% and selest oplinn 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
coliection 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 (56 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

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

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

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

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

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

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

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

became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Charge any Additional Fees required under 37 CFR 1.21 (Miscellaneous fees and charges)
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2013-09-26
[ 4141
CEEREE)

MTCeHEES- 2%k DL control channel A<HH 2 2= {Method and Apparatus

for transmitting DL control channel of MIC terminal}

<1> Hodbg o MTCHE-S 9%F DL control channel A&y w2l Zx|of] #Holk A

<> Hodbhm o A gx] sHE o] Ease] subframelE repetitionE o]
AE ¥ PDCCHE Alehr] flet o, Wy A= Z1A5e] shye] DCI7t
A= A2 subframe HAX 2 repetition¥ =subframe/j< AR E o &y

FoowE R o FHE AT

k1

<3>

< PDCCH/EPDCCHZ Blind decoding 2! PDSCH =41 W™

it

2 AW YA ZgE MTCeHEe] PDCCH 2! PDSCH A< 2 A] o

X 3L wheo] PDCCH repetition® Subframe 7<+S E=2% 7459 J

T A% AW A gkE MTCeEe] PDCCH 2! PDSCH A& A A] o

= 5% whdo] DCI7F A4 %= A1ZF Subframe AW E B2 9o o
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<4>

<5>

<6>

2013-09-26
2 Aol ek A% PG welFe mdolrt,

Equipment, UE) % 7]X]=r(Base Station, BS, TEi= eNB)2 Xghgit)., H v A Ao
Aol AREAF e Ha Sl e ahebE ojmEhs 2 Jd O R A, WCDMA
2 TE, HSPA SollAel UE(User Equipment):= &%, GMolA2] MSOMobile
Station), UT(User Terminal), SS(Subscriber Station), F4%17]7|(wireless
device) o2& R Xk Jid ez sAsojof & slojtt,

Z1A 5 HEe A(cel D2 Iwbow AMEXF @y} S48 A F(station)
S EE, x==-B(Node-B), eNB(evolved Node-B), AE|(Sector), #o]E(Site),

BTS(Base Transceiver System), U2~ 3EQIE(Access Point), Z# o] »=(Relay
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<7>

<8>

<9>

Node), RRH(Remote Radio Head), RU(Radio Unit

=, 2 g A Ao A ZX]e B A(cel

2013-09-26
), small cell & ©& foj=2 5H

1)2 CDMA©) A1 2] BSC(Base Station

Controller)., WCDMA2] NodeB, LTEo]A]2] eNB = Ay (Mo]E) Fo] AWE=

Qe mE s gehls 849 ouz sjdsolor s, wska, vjaw

A, vhola=A, s, e B "ol

cell B4189] 5 thae Anzx 49e wF

= (relay node), RRH, RU, small

A7) gaE vhae Ao 7 A Aojali:s X wo] EASER /X T

T A eulw elA| S vk i) T s wlste] Wb, vEmA, mjol

A, vsad, e A e Ae AEshs

@ 1 AAE AA F ek DolA] 2

Aek Al 2)s) Ao) 7]
WE AHEL W AATOR AN, ¥

RRH, <te|vh, RU, LPN, XERQIE, $5AISEQE

g L AA eI AY, i) ] A

A
%?
-
r%
o
12
o
2
%
lo
fl
-
o
o
b
i
0%,
fol
2
oo
ok
rr

AFe A AN " i) oA ARgA B B ER olah 745

Aol

2,

eig
=

o,

>O
P

PN
T

B I [P e B e R e Y

|
s

Elv}, RU, LPN(Low Power Node), X RQIE eNB,

.
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<10>

<11>

<12>

2013-09-26

7}A (Uplink ¥ Downlink) 4521 A= 232 ¢l ona AlLEm EASA A
Au= G0l i wojoll oal e EX] etk of7]A, AR A (Uplink, UL,

AY)e AHA Gl 93] JAFoR HolEE Faashs WA ojus

rr

v, 5}8F2 F(Downlink, DL, X vl 3)= 7Aoo 23 A}4x whd=z 4 o]

FASAA AT HEH= v HS 7IHl= Algle] glvk. CDMA(Code
Division Multiple Access), TDMA(Time Division Multiple Access),
FDMA(Frequency Division Multiple Access), OFDMA(Orthogonal Frequency Division
Multiple Access), OFDM-FDMA, OFDM-TDMA, OFDM-CDMA®} 22 tlokgl tis HE 7]

HE ALgst 4= v, B ool 2 A Ao GSM, WCDMA, HSPAS 7% LTE %

LTE-Advanced= 21&}&l= vlE7] FA-8413, CDMA, CDMA-2000 % UMB® %1 8}&)=
B714) A B Hol So Afggel A4 S vk ® owEe 549 vaE

2
oL
1o
>~
-
o
9
2
ofo
i)

AL Aokl ehgEAY AlgtE o] sy oAM= ofY w1

FEPAa AE B sEE A dES AR uE ARbE ARESte] dEH s

>
o
>
obo
i
¥
3
[z
ke
ul
>
it
i)
rl
N
H
-
(]
>
of

TDD(Time Division Duplex) ¥
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<13>

<14>

<15>

<16>

2013-09-26
sl A% = FDD(Frequency Division Duplex) ®W2lo] AR&=E 4= 9t}

Sk, LTE, LTE-Advanced$} & A|2®loA]s dhvte] dwkba) wl= dkd s}

8

f
tle
XN
AN

o= HAFEA stFHAE TS was AT, EFE A9 okt
1 =1+=, PDCCH(Physical Downlink Control CHannel), PCFICH(Physical Control
Format Indicator CHannel), PHICH(Physical Hybrid ARQ Indicator CHannel),
PUCCH(Physical Uplink Control CHannel), EPDCCH(Enhanced Physical Downlink
Control  CHannel) &3 2 AojAlds E3lo] AogARE  AEFsar,
PDSCH(Physical Downlink Shared CHannel), PUSCH(Physical Uplink Shared
CHannel) w3 @2 dolHA@e A H o] HolHE A&,

o EPDCCH(enhanced PDCCH = extended PDCCH)E o] &A= Aol A

2 HAA A A(cell)2 FF4 EZD

|

ZHE HAEHE 5o AMYHA
L= S92 X QIE (transmission point ¥+ transmission/reception point)&Z 5

B ALEE= A59 AWYAS A= QA4S (component carrier), L a4l

of)
0
:_VE_,
aw
N
ofy
0%
1>

A<

t}
(coordinated multi-antenna transmission system), @@= vF A SAA|="Y
T AT CoMP Al=Rle Aojm Fro) v H5al X Ee}
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2013-09-26
"eNB' &}
[e]

2l

[s)

°]

FLbo] RRHY %

o)

—
S I

Al (macro cell,
a4

ol A

T -
=

O

RS EERR

AT

<17>

A

18k =1 (downlink)

FollA] &

o]a

<18>

o

—

%
o

S (uplink)i= wHEo

gl

A
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iz
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o
il
i
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A
T4l

A,

©

A%,
of v

=
=

PDSCHE

PDCCH

=

i=i}
S

(o]
T

PDSCH &3 #-&

}#14 EPDCCH
A

©

pui]
~
1

741 PDCCH

Ao

Is)

1

!

©

1. -
e

EPDCCH

=
]
=

[s3

ot
%:‘I‘/K
=

‘PUCCH, PUSCH, PDCCH, EPDCCH

T

=

o
=

CCH, PUSCH, PDCCH, EPDCCH
7=

2o PDCCH

I}

71

ar
PN

T

Toll <] +== PDCCH
Foll Al 7] A5}

e =
o] 3
oju) g

b

=

=

=

EPDCCH

<19>

21>

<20>

gl

o] PDCCH= Ay gk H o=

S

2

E

A

ir

wk, Aol

<22>
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23>

2013-09-26
EPDCCHE #8-< 4 Urt.

gk, olgtoll A ZAEe F9AlS Al-rd P (High Layer Signaling)< RRC
HetulBHE 28 RRC A RE A58 RRCA L8 % & 2gaitt.

eNB> WER Sy dES Tt eNB2 FUMNAE HdE (unicast
transmission) S gt F =7 AMEd =7 sFEFH A F-2E (Physical Downlink
Shared Channel, PDSCH), x¥]3l PDSCHe] 4lo] Qg ~A|=E 9 stakd =
Aol dr R AAgEa doly Ald(dE 59 = AeEa FRAE (Physical
Uplink Shared Channel, PUSCH))ol4o] &5 9t =AEE S ARE AF5s)

7] 9ok &3¢ s A Ao A @ (Physical Downlink Control Channel, PDCCH)E =

ofy
i

T Ak ofstelA =, 4 Alds Eel AT Sl He Ae sid Al

il

°]

ofy
¢

AE= GER VA= gk,

[MTC=+?]

MTC(Machine Type Communication)iz A}&o] Zf4stA] k= ZAFElolA 717] H
Aba o)l dojup= FAlojekar A o)skar vk, 3GPP¥A ol A “machine” o]wk, A}b
Hel ApAQlEgely Mys BRR A W JAE oujske], WMICT = o]
gk machineo] shv} Hi= 1 ool gk dHojE FAle] oF dHlR A oj¥ .

Machine2] A& HQl o &= o]l

r
1

KHEo] ©A¥ smart meter, vending machine

59 Furt AnHRon, Aol AR 99X Et dgel ulep AHgAe] ®
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<28>

<30>

2013-09-26

ol JN]) flolm Az oE HEL I FESe] BAS s AvEES] §
o7 MIC 72 7F Fd @S machine?] ¢F e 1 ¥ar Q)

[LTE 7]vte] & 71e] MTC]

LTE JEYarterbd5s, o552 AR E T AR FH 52 =

o] 719 &l RAT(Radio Access Terminals)o<+EF A7 SYsy Y. SHx|UH, =

lll
L
ol
\d
i
o
».-rJ
K
pad
B
s
ro
=
o
i)
rN
ofy
il
flo

S~
—T-J

?le] GSM/GPRS W= =17]vke] MIC A% &
SoheMICE Avgom Axed 5 Advh. wEpa] ofF gl AFUAE iAol Al it
dlolE AE2 98l LIE M= AE A8 MICE 918l A= GSM/GPRS =9

Fob=a Al 7 2Ask , o= Sy

Y
l
>
-r-.l
o
O
‘—r..l
8
f
n
=
L
=
flo
)
5
Mo
o
_\O__é
o

ole} & EAZE sAstr] siA], GSM/EGPRS HIE9AE AFRsE
MIC T8 LTE UEYAE AFL3= MIC 9= oA ok s, o2 934 LTE
MIC o] 714 S Y7 e goket @7 AtgEo] 3GPP RAN WGl 355 &) 2ol A

A 7171 %) 8l Al sk

I
1o
A
d
32
I
o
0%
N
ke
N
o
L
2
B
gl
o
N,
[0
-
>
o
ulll
flo
rd
I

ol
32,
ol
2
r)
N
XN
N
or
ulll
fllo
N
9
rt
M
>
=
(O8]
Oﬁ
OO
[@¢]
=z
zi
m[o
-
ok,
ok
k
s
v

7] AZHILIE NTC w2 A 4s8k7] HejA] @A 3GPPollA =2 FQl =27

Z 42 17 BE FQiteme P AW/ Single RF chain/ Half duplex FDD/

o

Long DRX(Discontinued Reception) 52 7]&=& o= & 5 dr}. A 714
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31>

<32>

<33>

<34>

<35>

<36>

<37>

<38>

2013-09-26
w37 9ElA E A 9l AV WHES Tl LTE whEd njadte] MIC o

EolSmart metering® & MIC A8 AE X Yst= MTC w5 208 ==
A3 22 ‘Deep indoor’ FHAEC] AX PR AFAQ MIC HlolEH HEL
A, LTE MTC w@here] 7iwjej# = 2Lt LTE 2ol 7w x| ¢} vlasto] 20dB
AL = ojof glrt. ok A7) A WASR Rl s TAE FUPHoeRE 1

| ghobd LTE MTC

Fﬁ
,x_q
N
E
©
N
T
(\]
<
o
]
o
03
o2
%
&
©
O
B
o
o

o]e} o] LTE MTC &t 714 & vauA AWAE &A1 717] #1814 PSD
boosting ¥+ Low coding rate 2 Time domain repetition o3 Z-2Robustel %

o 9ok Thre wyle] Zhzbe) EalAd W welda Qo)

;2

LTE 71Wke] A 7bed NMTC whibe] e A o237 ¢,

® Uojy HAEHE HA EGPRS 7]9Wke] MIC whato| Al A)Fsls o] E

=1 118.4kbps, &2 = 59.2kbpsE WHEd|of shrl),

® T S8 GSM/EGPRS MIC et djn] 2l7]2 o2 gitsfofof ghr},
® ATHE AuAa g GSM/EGPRS MIC whtollA AlF 9= ) 2

| grolo} @},

o AE AR GSM/EGPRS MTC @Rt} =% ¢Folol it}
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<39>

<40>

<41>

<42>

<43>

<44>

<45>

2013-09-26

B Fohpol Al A 5 Qelol

o

o Legacy LTE w23} LTE MIC wh&

=

@® =2 LTE/SAE UEHAE AJALEsc},

® DD w=¥ul olyg} TDD REo|A % & & sE F3siv},

® A7F LTE MIC ©H&& A|gheE mobilityel A A8 AR RES A Yok
Cla=

VA =2 vl A/sreE "ol AFXES @dstr] 9siA DCI(DL

Control Information)E AFE3F™ ©]&= DL Control Channel& ARE3}o] whdbo] =

ofy
o

th. 371 DL Control Channel DCIE HEa7] sliAl A&t AEAd9]
Aol whebA  PDCCH(Physical Downlink Control Channel)®} EPDCCH(Enhanced
Physical Downlink Control Channel)® ¥ v},

PDCCH=CFI(Control Format Indicator)E& &34 A%+ Control region®
2 HAFEck. A27] Control regions DLt Ao AAA d= 24249
Subframevtth CFI A2 gholl whebs] 1~471¢] OFDM symbol = -4 ®l v},

EPDCCHE= 2H2te]Subframe WellA4] “7] Control regionZ || ghr]=] &
2P AL8Ele] HEEUl, EPDCCHO 2 Al g% HA5x9S 7 whbvlt} Higher
layer signaling® = v]g] Aojx Subframed w]g] AHol¥ E<=7]2] PRB(Physical

Resource Block) pairel] thajA st AF&o] 7} 3o}
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<46>

<47>

<48>

<49>

<50>

2013-09-26
DCIE PDCCH= AFE o 7]io] H&= ASxde] W9lE CCE(Control

Channel Element)#}3xl gwht}. shvbe] CCE= 970 2] REG(Resource-Element Group)®®
T Fbe] REGE 4712] RE(Resource Element)® A% o] it}

DCIE EPDCCH= & w ~]do] = dExpee we]& ECCE(Enhanced
Control Channel Element)#}ar gbt}. shvbe] ECCE: Cyclic Prefix length ¢} TDD
configuration®l] Wz} 47 Hi= 8712l EREG(Resource—Element Group)@® 1A% ™
5} 2] EREGR= RS(Reference Signal) Z<%oll A% += RE 75 wheba 71H A 2l
=7 2] RE(Resource Element )= A& o] )

N AT o] AQdastel uhEla dhule] DCIE PDCCH= &k o) AF8-5)

gl

CCE N2 Ao}, o] Aggregation level ©o]g}xr 3 whdeo] xjdAlsto
1, 2, 4 &= 8 79 CCEE AM8-ghd,
shile] DCIE EPDCCHE AFeh wjofl = whde] Aditsto] 1, 2, 4, 8, 16 &

3271 2] ECCEZE A}-g-3lhty.

gy

g7) A

o

wle} 7ro] . PDCCH/EPDCCHYE: E<=71¢] CCE/ECCER TAlH o] 9o
v v Subframe »}t} B9 DCIE B9 v #AEsk 4 o), A9 ¢

Wo|l PDCCH B EPDCCHE E3A] DCIE 5241817 984 ZEQsk CCEe] o

oft
o
i

(3h2] DCI A%l A}8% = CCE aggregation level AR} CCE AE=Y2] 9%
=

AR)= ZIA=o] whibe] drn AleshA gerz, w2 ALleA HE

gl

DCIE 13}7] 938l A Blind decodingg <3 o},

30-13

Page 305 of 367



<51>

<52>

<53>

<54>

<55>

2013-09-26
W 2Ho]PDCCH/EPDCCH Woll £&A]8+= X & CCE/ECCEe] d3*] Aggregation

level &2 7}59 »E CCE/ECCEZ%E Blind decodingdl”]olli= processing delay
E e v gaHow Briestes, e Hz vy Feolyl CCE/ECCE index®E
2 A% = PDCCH candidate/EPDCCH candidateol] a4l 4k Blind decodingS 4-3)
slt}, 2} Aggregation level®™® PDCCH candidate/EPDCCH candidateE A1)+
CCE/ECCE indexi= Aggregation level #k, RNTI %k, Slot number(®:-+= Subframe
number) 2] R A o] FH T},

o v Subframe wFY} Aggregation  level wlt} AlghE A9
PDCCH/PDCCH candidateol] thallA]%F Blind decodings 5-3) ¢hr}.

obgf] ¥ 12 whEo] PDCCH/EPDCCHE Blind decodingdlo] shaFe =1 o]
7} AEH= PDSCH AEAe] A& Fotst= WS Awetar Y. wheo]
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starting subframe and information related to number of subframes
Conduct Blind Decoding after Soft Combining

Obtain PDSCH/PUSCH scheduling information

Receive PDSCH or transmit PUSCH

Terminal
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% 32 A g A 7} ¥ vhido] PDCCHE &S89l = v] 59 3151 PDSCHE

|

Page 332 of 367



WO 2015/046773 PCT/KR2014/008216

[81]
[82]

[83]

[84]

[85]

[86]

[871

[88]

[89]

Falshs el o ol & =4

=

o,

% 39] ofjof| A, 7] A o-& whd o] A sk s1e o] sl DCIE
SF#0(Subframe Number #0) W] %] SF#32] 47]] A B3 ¢ 9] -& E-&f "33} o]
A&}, g, VA5 dde] Ald AEE a1 sle] T U tolH & SF#3
W] SF#62] 47] A B Z 22 Z8l whgshe] A Egh), v SF#0 U] 4]
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Uz -g 3 st,

Page 333 of 367



10

WO 2015/046773 PCT/KR2014/008216

[90]

[91]

[92]

[93]

[94]
[95]
[96]
[97]

[98]

olu], 71 %] = o] PDCCHE SF#0 W] %] SF#32] 47| 2] A B & ¢lof] o 3 A]
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Aeszg el 7l gel gigk G B E A F e r(S510). Al
AR = AZAAS UEIHE 5 B 289 Qe A= B X9 HE)el 4k
D A2 ME g Qo] 7] Ao dbEy 7] 9§ =79 ghow = 4= Q)
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e AZE Fulold gk ¥ el = v a2y & 73] $H}(S520). o) 21 g A 5
wdo] Beljle tad S Sulel U A

hto] Skl = vz o AFshd, ¥d-2 DCIeY 23§ PDSCH A% A
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PDSCH/PUSCH7} # & 5] 3= A 2} A B3z d| 9l o] Q19 29 X}olo thg BR. 5
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el E &1, 1 28] 45, 7] 22 AR 5 vk

EPDCCH®] 7d-9-, EPDCCH &< #l8ll Z9Als Al1d 9 S S8l d54=
'EPDCCH-Config information element' 2] subframe configuration 4 2.5 EPDCCH2]
SRR EEE I PSR

dhe o] Ama|gle] A A B e qle] o § g Re] 7] 25ke] DAl
TA ALE 2 E Fulod 3t - sEiel e v & 3 R T(S820). WS
o] quze|ele] A4g B2 geome vae A%
H
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olu], DCI= DCIZ} BEE B o] A 5= 0] A vz Q] o] 7 =of ot
ARE Ee5har oy e Ao A S Al 1d ™S 538 4413 DCI7}F
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= B A A 4o uE PDCCH 2 PDSCH 7219] € o & = A]gku}
o] aflefl A, SF#10] Al 2F A B o A 4 ARE vhilo]
T AIEE S T8 A AS, G2 SFHI O ZHE] ASE
A dell A DCI ¢k A2 E Fulold gt & el = vl 1Y & =3 gt
= Uayo] AFshE A5, 28 DCIE B DCI7F §HE- 5] o] A4 5=
A de] MGl gt ARE FE3aL, o]l 7] %34 PDSCH7| A5 =

1

)
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22 2 o
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o] 213t 7 9~ DCI7} SF#1 W %] SE#42] 47) 2] A B 3 2 98 Z&f v 5] of

A4 5 29k, vhko] SF#1 W] X] SF#32] 37 &) A] 852 ¢ 2] o) 4 ¢] PDCCHE %3]

AEE DCIE &2 E Fuloldste] Eejl= tlmy & A3 sk 74 9o &=,

w2 DCICf EZ3HE DCI7E v o] A F 5] = A Bz 9l o] 74 4 Koo

71 Z3Fo] SF#471 <] DCI7F 52 21& < 5= 917] wli-ofl, @22 DCI HH

HA%-o] kx5 ¥ 7] o] Aol i= PDSCHE F-3f] dlo]E] & 5413} 7]} PUSCHE E-3
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