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Patent Number: 10708893
Patent Number: 9713094

Patent Number: 10178626
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Patent Number: 9461771
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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
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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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P20160627 Provisional 10-2016-0112748 2016.09.01
Application
KR Application 10-2017-0059543 2017.05.12
P20170169
KR Issue 10-2123233 2020.06.10
P20160627PC PCT PCT/KR2017/008944 2017.08.17
US Application 16/318,466 2019.01.17
20 P20160627US
US Issue 11,044,743 2021.06.22
P20160627USC1 US Application(CA) 17/307,945 2021.05.04
P20160627EP EP Application 17846885.6 2018.12.28
CN Application 201780039745.0 2018.12.26
P20160627CN
CN Issue CN 109328481 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
P20160720USCLCL
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

Page 15 of 350




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
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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 O 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):

Kyujin PARK, Seoul, KOREA, REPUBLIC OF;
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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.

IR103 (Rev. 10/09)
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWwW.usplo.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR lATTORNEY DOCKET NO.| CONFIRMATION NO. |
16/048,210 07/27/2018 Kyujin PARK 811.0136 1073
7590 02/1112020 I EXAMINER |
IP LEGAL SERVICES, LLC MEW, KEVIN D
P.O. Box 651325
Sterling, VA 20165 | ART UNIT [ PaPernUMBER |
2471
| NOTIFICATION DATE ] DELIVERY MODE I
02/11/2020 ELECTRONIC

ACKNOWLEDGEMENT OF REQUEST
Notice of Allowance/Allowability Mailed

The request for a corrected notice of allowance/allowability, dated \ill IZ/OZ-O has been received by the
U.S.Patent and Trademark Office. A corrected notice of allowance/allowability will not be mailed, but the Office has
verified the following information, and made any necessary corrections to Office computer data:

+ Applicant claims "Foreign Priority" (benefit of an earlier Foreign application pursuant to 35 U.S.C.
119(a)-(d) or (f)).

@(Certiﬁed copies of the priority documents have been received.

(O Certified copies of priority documents have been received in Application No.

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

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

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

76277 7590 01/08/2020 Certificate of Mailing or Transmission
IP LEGAL SERVICES. LLC I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ States Postal Service with sufficient postage for first class mail in an envelope
P.O. Box 651325 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Sterling, VA 20165 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/048.210 07/27/2018 Kyujin PARK 811.0136 1073

TITLE OF INVENTION: APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING UPLINK CHANNEL

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 04/08/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
MEW, KEVIN D 2471 370-329000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363).

(1) The names of up to 3 registered patent attorneys :
or agents OR, alternatively, 1 IP Legal SGIVICCS, LLC

(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

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

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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 must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual X1 Corporation or other private group entity (] Government

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

X1 Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)
&1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 602802

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

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

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature /lan M. HUghCS/ Date 01/29/2020

Typed or printed name Ian M. Hughes Registration No. 41 ,083

Page 2 of 3
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Electronic Patent Application Fee Transmittal

Application Number: 16048210

Filing Date: 27-Jul-2018

Title of Invention:

APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING UPLINK

CHANNEL
First Named Inventor/Applicant Name: Kyujin PARK
Filer: Kyung Hee Kim/yujin Chun
Attorney Docket Number: 811.0136
Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)
s . Sub-Total in
Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Page 41 of 350




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 1000 1000
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
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Electronic Acknowledgement Receipt

EFS ID: 38431766
Application Number: 16048210
International Application Number:
Confirmation Number: 1073

Title of Invention:

APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING UPLINK

CHANNEL
First Named Inventor/Applicant Name: Kyujin PARK
Customer Number: 76277

Filer:

Kyung Hee Kim/yujin Chun

Filer Authorized By:

Kyung Hee Kim

Attorney Docket Number: 811.0136
Receipt Date: 29-JAN-2020
Filing Date: 27-JUL-2018

Time Stamp: 13:34:38

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1000

RAM confirmation Number E20201SD35043992
Deposit Account 602802
Authorized User yujin Chun

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

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

37 CFR 1.17 (Patent application and reexamination processing fees)

D 43 £ 350
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
89690
1 Issue Fee Payment (PTO-85B) 81101 36IssueFdefeTransm|ttaI. no 1
p cAddb4faeef9ebc9267d6d6883f02f3c654ce
d03c
Warnings:
Information:
31941
2 Fee Worksheet (SB06) fee-info.pdf no 2
4fa41d2073f88cde81c19254e70f4435f278f]
Warnings:
Information:
Total Files Size (in bytes): 121631

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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Customer No.: 76277 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Kyujin PARK et al. Re: Attorney Docket No.: 811.0136

Serial No.: 16/048.210 Group Art Unit: 2471
Filed: 07/27/2018 Examiner: MEW.KEVIN D
Matter No.: 811.0136 Conf. No.: 1073

For:  APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING UPLINK
CHANNEL

REQUEST FOR CORRECTED NOTICE OF ALLOWANCE

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

Dear Sir:

In response to the Notice of Allowance mailed January 8, 2020, Applicant respectfully submits that a
claim for foreign priority under 35 U.S.C. 119 has been made in the present application and that the priority
documents have been electronically retrieved by USPTO from KIPO and placed in PAIR on 09/27/2018.

Accordingly, Applicant respectfully requests an acknowledgement of the claim for foreign priority.

Respectfully submitted,

Date: 21 January 2020
Customer No. 76277
IP Legal Services, LLC
P.O. Box 651325
Sterling, VA 20165

Page 45 of 350

/lan M. Hughes/
Ian M. Hughes, Reg. No. 41,083
Kyung Hee Kim, Reg. No. 69,183
Attorney/Agent for Applicant
(571) 267-7183 (phone)




Electronic Acknowledgement Receipt

EFS ID: 38358163
Application Number: 16048210
International Application Number:
Confirmation Number: 1073

Title of Invention:

APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING UPLINK

CHANNEL
First Named Inventor/Applicant Name: Kyujin PARK
Customer Number: 76277

Filer:

Kyung Hee Kim/yujin Chun

Filer Authorized By:

Kyung Hee Kim

Attorney Docket Number: 811.0136
Receipt Date: 21-JAN-2020
Filing Date: 27-JUL-2018
Time Stamp: 18:57:21

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes Multi Pages
Y Document Description File Name ile Size( y i Y I. . 9
Number Message Digest | Part/.zip| (ifappl.)
96884
1 Request for Corrected Notice of 8110136RequestforCorrectedN o 1
Allowance OA.pdf
0353b645a9470a1512bfacc043a62e0ae17
aB998
Warnings:

Page460f 350




Information:

Total Files Size (in bytes): 96884

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.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
76277 7590 01/08/2020
IP LEGAL SERVICES, LLC MEW, KEVIN D
P.O. Box 651325
Sterling, VA 20165 | ART UNIT PAPER NUMBER |
2471
DATE MAILED: 01/08/2020
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
16/048,210 07/27/2018 Kyujin PARK 811.0136 1073

TITLE OF INVENTION: APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING UPLINK CHANNEL

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

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 04/08/2020

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

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

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

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

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

76277 7590 01/08/2020 Certificate of Mailing or Transmission
IP LEGAL SERVICES. LLC I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ States Postal Service with sufficient postage for first class mail in an envelope
P.O. Box 651325 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Sterling, VA 20165 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/048.210 07/27/2018 Kyujin PARK 811.0136 1073

TITLE OF INVENTION: APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING UPLINK CHANNEL

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 04/08/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
MEW, KEVIN D 2471 370-329000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

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

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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 must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

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

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

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

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

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

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

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date

Typed or printed name Registration No.

Page 2 of 3
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/048,210 07/27/2018 Kyujin PARK 811.0136 1073
| EXAMINER |
76277 7590 01/08/2020
IP LEGAL SERVICES, LLC MEW, KEVIN D
P.O. Box 651325
Sterling, VA 20165 | ART UNIT PAPER NUMBER |

2471

DATE MAILED: 01/08/2020

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

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

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

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

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

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

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

Privacy Act Statement

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

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

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

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
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Detailed Action
Notice of Pre-AIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AIA.

Response to Amendment
2. Applicant’s Remarks/Arguments filed 11/21/2019 have been considered. Claims 3, 6, 9,

12, 15 and 18 have been canceled by applicant. Claims 1-2, 4-5, 7-8, 10-11, 13-14, 16-17 are

currently pending.

Response to Arguments
3. Applicant’s arguments, see page 6, paragraph 3 - page 10, paragraph 2 of the Remarks,
filed 11/21/2019, with respect to claims 1-2, 7-8, 13-14 have been fully considered and are
persuasive in light of the amended claim base claims 1, 7 and 13. The 35 U.S.C. 102(a)(2)
rejection of claims 1-2, 7-8, 13-14 as set forth in the previous Office action has been withdrawn.
4. Applicant’s arguments, see page 6, paragraph 3 - page 10, paragraph 2 of the Remarks,
filed 11/21/2019, with respect to claims 3-5, 9-11, 15-17 have been fully considered and are
persuasive in light of the amended base claims 1, 7 and 13. The 35 U.S.C. 103 rejection of

claims 3-5, 9-11, 15-17 as set forth in the previous Office action has been withdrawn.
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EXAMINER’S STATEMENT OF REASONS FORALLOWANCE
5. The following is an examiner’s statement of reasons for allowance:
The present application relates to a method for a user equipment (UE) to transmi an

uplink (8113 control channel and a UL data channel to a base station (BS), melding:

“wheremn the frequency hopping conbiguration ioformation for a UL data channel
mehdes afrequency hopping offset set composad of one or more frequency hopping offset
values, and wherein a frequency bopping offset value used to travsmit the UL data channel
arpong the frequency hopping offset valnes welded m the frequency hoppiug offset set s
mehicated by UL grant downlink contral mformation (DC” in combination with other recited

elements n claim 1.

The present application also related o a method for a base station (BS) to receve an

uptink (UL) controd channel and a UL data channe! from a user equipment (UE)}, including:

“wherein the frequency hopping configuration nformation {for a UL data channel
melndes a frequency hopping offset set composed of one or roore frequerncy hopping offset
values, and wherein a frequency hopping offset value used o transmit the UL data channel
among the frequency hopping offset values nchided i the frequency hopping offset setis
dicated by UL grant downlink control mformation (BOD” m combmation with other reciied

elements i clawn 7
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The present application also rekites 1o awser equipment (UE) for travsmatting an uplnk

{UL} control chanmel and a UL data charnel to a base staton (B5), molding:

“wheremn the frequency hoppmg configuration information for a UL data channel
mehedes a frequency bopping offsel set composed of one or more frequency hopping offset
valies, and wherein a frequency hopping offset value nsed o transimit the UL data channel
among the frequency hopping offsct values included m the frequency hopping offset sefis
mdicated by UL grant downlink control information (BT i combmation with other recited

clements wm claim 13,

The closest prior art, Kim et al (U5 Poblication 20140169316 A1), teaches transmitting
an uplink grant of a2 DU o a userequiproent UE such that a resowrce block e assigned fo the UE
for PUSCH transnussion i the uplink.  In addition. Kim teaches alloeating o frequency hoppig
of a BB pay to the PUCCH 1 2 slot boundary and using a frequency bopping flag o indicate
whether frequency hopping s used for PUSCH transmission. Kim also teaches PUCUTH s used

for carrying control information whereas PUSCH & used for carrying data,

A second prior art, Zhang et al (U5 Publication 2012/0250053 Al), teaches using the

frequency offset used during frequency hopping i fixed for an uplink channel

A thed prior art, Yictal (US Publication 2015/0195068 AL, teaches transmitting the

start offset and frequency hopping gap to a user terminal through uphnk grant in the DCL
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However, Kim, Zhang and Y1, when ether taken mdividually or i combination, fail o
teach or make obvicus the aforementioned clamm features of the base clamms above, which

renders the claims of the instant application allowable.
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Conclusion
6. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Kevin Mew whose telephone number is (571)272-3141. The
examiner cannormally be reached on Monday - Friday 9 am - 5 pm.

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule aninterview, 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 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 https://ppair-my.uspto.gov/pair/PrivatePair. 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.

/KEVIN D MEW/
Primary Examiner, Art Unit 2471
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L35
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US-PGPUB;
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US-PGPUB;
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FPRS; EPO;
JPO;
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L39

13
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US-PGPUB;
USPAT;
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US-PGPUB;
USPAT;
USOCR;
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JPO;
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L41
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US-PGPUB;
USPAT;
USOCR;
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JPO;
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IBM_TDB
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18:47
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6 and 18

US-PGPUB;
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USOCR;
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OFF

2019/12/19
18:47

L43

126

((ul "uplink™) near3 grant$1) and
((bandwidth$1 band$1) near2
configur$5) and (frequency near2
hopping) and ((uplink ul) near2
"control channel") and ((uplink ul)
near2 "data channel") and prb$1 and
dci

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
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IBM_TDB

OR

OFF

2019/12/19
18:47

L44
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L45
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USPAT;
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JPO;
DERWENT;
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18:47
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2019/12/19
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18:47

L50

42
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US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2019/12/19
18:47

L51

19

43 and 14

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR
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2019/12/19
18:47

L52
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US-PGPUB;
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USOCR;
FPRS; EPO;
JPO;
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IBM_TDB
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DERWENT;
IBM_TDB

L56

90

(frequency near3 hopping with
offset$1) and pusch and pucch and
(bwp$1 "bandwidth part” bp$1) and
(prb$1 "physical resource block")

US-PGPUB;
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JPO;
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IBM_TDB
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18:48
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IBM_TDB
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US-PGPUB;
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USOCR;
FPRS; EPO;
JPO;
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IBM_TDB
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OFF

2019/12/19
18:48

L69

98

dci

("bwp" bp$1 "bandwidth part") and
(frequency near2 hopping with
offset$1) and pucch and pusch and

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2019/12/19
18:49
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69 and 7

US-PGPUB;
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USOCR;
FPRS; EPO;
JPO;
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IBM_TDB

OR
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US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
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IBM_TDB
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18:49

L72

69 and 9

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2019/12/19
18:49

EL73 go

369 and 10

{|US-PGPUB;

Page 74 of 350

T
1

i O

H R
H

H

H

|OFF

J2019/12/19;

file:///C/Users/kmew/Documents/e-Red%20Folder/16048210/EASTSearchHistory.16048210_AccessibleVersion.htm[12/19/2019 7:00:04 PM]




EAST Search History

USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

18:49

L74

30

69 and 11

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2019/12/19
18:49

L75

13

69 and 12

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2019/12/19
18:49

L76

19

69 and 13

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2019/12/19
18:49

L77

69 and 14

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2019/12/19
18:49

L78

69 and 15

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2019/12/19
18:49

L79

69 and 16

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2019/12/19
18:49

L80

69 and 17

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2019/12/19
18:49

L81

69 and 18

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;

Page 75 of 350

OR

OFF

2019/12/19
18:49

file:///C/Users/kmew/Documents/e-Red%20Folder/16048210/EASTSearchHistory.16048210_AccessibleVersion.htm[12/19/2019 7:00:04 PM]




EAST Search History

{IBM_TDB

L82

426

(frequency near3 hopping) and pusch
and pucch and (bwp$1 "bandwidth
part" bp$1) and dci
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( ((mobile wireless subscriber) near2 (station
unit terminal device apparatus)) ue "user
equipment" wtru) and (((uplink ul) near3
(control near2 channel)) pucch) and (((uplink
ul) near3 (data near2 channel)) pusch) and
receiver and ("base station" enb enode) and (
((bandwidth near2 part) bwp) with
configuration) and (bwps "bandwidth parts")
and (frequency near3 hopping near6
configuration) and ((("bwp set") "bandwidth
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§part") near3 set) and transmitter and dci and
§(frequency near2 hopping near6 offset) and
(frequency near2 hopping near6 offset with
§values) and (frequency near2 hopping near6 |
§offset with set) same (((uplink ul) near3 (data
{inear2 channel)) pusch) same dci !
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Customer No.: 76277 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Kyujin PARK Re: Attorney Docket No.: 811.0136
Serial No.: 16/048.210 Art Unit: 2471

Filed: 07/27/2018 Examiner: MEW. KEVIN D
Matter No.:  811.0136 Conf. No.: 1073

For:  APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING
UPLINK CHANNEL

REPLY TO OFFICE ACTION

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

Dear Sir:

In response to the Non-Final office action of 09/21/2019, please reconsider the application

in light of the following amendments/remarks.

Applicant believes that no extensions of time and fees are required at this time. However,
if extensions of time are necessary to prevent abandonment of this application, such extensions of
time are hereby petitioned for under 37 C.F.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

60-2802.
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AMENDMENT TO THE CLAIMS

1. (Currently Amended) A method for a user equipment (UE) to transmit an uplink
(UL) control channel and a UL data channel to a base station (BS), the method comprising:

receiving, from a BS, bandwidth part (BWP) configuration information of a BWP set
composed of one or more BWPs configured for a UE;

receiving, from the BS, frequency hopping configuration information for a UL control
channel and a UL data channel transmitted through one transmission BWP of the BWP set; and

transmitting a UL control channel and a UL data channel to the BS through the transmission
BWP based on the BWP configuration information and the frequency hopping configuration
information,

wherein the frequency hopping configuration information for a UL data channel includes a

frequency hopping offset set composed of one or more frequency hopping offset values, and

wherein a frequency hopping offset value used to transmit the UL data channel among the

frequency hopping offset values included in the frequency hopping offset set is indicated by UL

orant downlink control information (DCI).

2. (Original) The method of claim 1, wherein the frequency hopping configuration
information for a UL control channel includes at least one of information indicating whether to
perform frequency hopping, physical resource block (PRB) allocation information of a first
frequency resource region of the UL control channel, and PRB allocation information of a second

frequency resource region of the UL control channel.

3. (Canceled)

4. (Currently Amended) The method of elaim3claim 1, wherein a number of
frequency hopping offset values included in the frequency hopping offset set is determined based on

a number of physical resource blocks (PRBs) constituting the transmission BWP.

5. (Original) The method of claim 4, wherein the number of frequency hopping offset
values included in the frequency hopping offset set is determined depending on whether the number

of PRBs constituting the transmission BWP is a preset threshold value or less.

Serial No. 16/048,210 -2- 811.0136
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6. (Canceled)

7. (Currently Amended) A method for a base station (BS) to receive an uplink (UL)
control channel and a UL data channel from a user equipment (UE), the method comprising:

transmitting bandwidth part (BWP) configuration information of a BWP set composed of
one or more BWPs configured for a UE to the UE;

transmitting frequency hopping configuration information for a UL control channel and a
UL data channel transmitted through one reception BWP of the BWP set to the UE; and

receiving the UL control channel and the UL data channel from the UE through the
reception BWP based on the BWP configuration information and the frequency hopping
configuration information,

wherein the frequency hopping configuration information for a UL data channel includes a

frequency hopping offset set composed of one or more frequency hopping offset values, and

wherein a frequency hopping offset value used to transmit the UL data channel among the

frequency hopping offset values included in the frequency hopping offset set is indicated by UL

orant downlink control information (DCI).

8. (Original) The method of claim 7, wherein the frequency hopping configuration
information for a UL control channel includes at least one of information indicating whether to
perform frequency hopping, physical resource block (PRB) allocation information of a first
frequency resource region of the UL control channel, and PRB allocation information of a second

frequency resource region of the UL control channel.

0. (Canceled)

10. (Currently Amended) The method of elaim-9-claim 7, wherein a number of
frequency hopping offset values included in the frequency hopping offset set is determined based on

a number of physical resource blocks (PRBs) constituting the reception BWP.

11. (Original) The method of claim 10, wherein the number of frequency hopping offset
values included in the frequency hopping offset set is determined depending on whether the number

of PRBs constituting the reception BWP is a preset threshold value or less.
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12.  (Canceled)

13. (Currently Amended) A user equipment (UE) for transmitting an uplink (UL)
control channel and a UL data channel to a base station (BS), the UE comprising:

a receiver configured to receive, from a BS, bandwidth part (BWP) configuration
information of a BWP set composed of one or more BWPs configured for the UE and receive, from
the BS, frequency hopping configuration information for a UL control channel and a UL data
channel transmitted through one transmission BWP of the BWP set; and

a transmitter configured to transmit a UL control channel and a UL data channel to the BS
through the transmission BWP based on the BWP configuration information and the frequency
hopping configuration information,

wherein the frequency hopping configuration information for a UL data channel includes a

frequency hopping offset set composed of one or more frequency hopping offset values, and

wherein a frequency hopping offset value used to transmit the UL data channel among the

frequency hopping offset values included in the frequency hopping offset set is indicated by UL

orant downlink control information (DCI).

14.  (Original) The UE of claim 13, wherein the frequency hopping configuration
information for a UL control channel includes at least one of information indicating whether to
perform frequency hopping, physical resource block (PRB) allocation information of a first
frequency resource region of the UL control channel, and PRB allocation information of a second

frequency resource region of the UL control channel.

15.  (Canceled)

16. (Currently Amended) The UE of-elatm—15 claim 13, wherein a number of
frequency hopping offset values included in the frequency hopping offset set is determined based on

a number of physical resource blocks (PRBs) constituting the transmission BWP.

17. (Original) The UE of claim 16, wherein the number of frequency hopping offset

values included in the frequency hopping offset set is determined depending on whether the number
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of PRBs constituting the transmission BWP is a preset threshold value or less.

18.  (Canceled)
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REMARKS

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

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

Claims Amendments/Status

Claims 1-18 are previously pending in the instant application. Claims 1, 4, 7

2 2 2

10, 13, and 16are
amended to better define the claimed invention and to improve claim language. Claims 3,6, 9, 12, 15,

and 18 are canceled without prejudice and disclaimer. Now, claims 1,2, 4, 5,7, 8, 10, 11, 13, 14, 16,
and 17 are pending in the instant application. Applicant respectfully submits that no new matter is
added and the support for the statements herein may be found throughout the specification as

originally filed.

35 U.S.C. §102(a) and §103(a)
Claims 1-2, 7-8, and 13-14 are rejected under 35 U.S.C. §102(a)(2) as being anticipated by
U.S. Patent Application Publication No. 2014/0169316 to Kim et al. (hereinafter “Kim”). Claims

3-5, 9-11, and 15-17 are rejected under 35 U.S.C. §103 as being unpatentable over Kim in view of
U.S. Patent Application Publication No. 2012/0250653 to Zhang et al. (hereinafter “Zhang’).
Claims 6, 12, and 18 are rejected under 35 U.S.C. §103 as being unpatentable over Kim in view of
Zhang, and in further view of U.S. Patent Application Publication No. 2015/0195069 to Yi et al.
(hereinafter “¥7”). This rejection is respectfully traversed for the reasons set forth below.
Accordingly, it is believed that independent claim 1 is patentable at least for the aforementioned

reasons. Withdrawal of this rejection is respectfully requested.

Applicant’s independent claim 1 recites in pertinent part:

First feature: “.. .receiving.. frequency hopping configuration
information for a UL control channel and a UL data channel
transmitted through one transmission BWP of the BWP set.”

(13

Second feature: “...wherein the frequency hopping configuration
information for a UL data channel includes a_frequency hopping
offset_set composed of one or more frequency hopping offset
values,” and “.. . wherein a_frequency _hopping offset value used to
transmit the UL data channel among the frequency hopping offset
values included in the frequency hopping offset set is_indicated by
UL grant downlink control information (DCI).”

Serial No. 16/048,210 -6- 811.0136
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The claimed invention is directed to performing frequency hopping for UL channel

transmission and reception in a 5G radio access network. In particular, the claimed invention is
directed to performing frequency hopping for preventing collision between resources used by user

equipments, which use different bandwidth part (BWP) configurations to transmit UL channels

in NR. In order to perform the frequency hopping without collision, the frequency hopping
configuration information is provided to the UE. Based on the frequency hopping configuration
information, the UE transmits the UL data channel and the UP control channel based on the

frequency hopping configuration information.

Regarding the first feature

On page 3 of the outstanding office action, the Examiner asserts that Kim teaches

“...receiving...frequency hopping configuration information...” for transmitting a UL control

channel and a UL data channel through one transmission BWP of the BWP set.  Applicant

respectfully disagrees.

Kim is directed to determining a resource index for transmitting a PUCCH, determining a
transmission point for transmitting the PUCCH based on the determined resource index, and
transmitting the PUCCH at the determined transmission point. See, Kim, Abstract. As described,
Kim might teach communication between a terminal and a base station in LTE. However, Kim

does not teach the claimed frequency hopping configuration information.

In particular, Kim fails to teach i) the UE receives the claimed frequency hopping

configuration information from the BS and ii) the claimed frequency hopping configuration

information includes a frequency hopping offset composed of one or more frequency hopping offset

values.

For example, the Examiner pointed paragraphs [0057] and [0078] for supporting his
assertions. In the pointed paragraphs [0057], Kim merely discloses “... DCI format 0.. may

include....a frequency hopping flag indicating whether frequency hopping is used for uplink

PUSCH transmission, information about resource block assignment to be used by a UE for

PUSCH transmission.”  Further, in the pointed paragraph [0078], Kim merely discloses “...In

order to maintain a single carrier priority, one UE does not simultaneously transmit a PUCCH
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and a PUSCH. The PUCCH for one UE is allocated to a resource block (RB) pair in a subframe.
RBs belonging to the RB pair occupy different subcarriers with respect to two slots.  This is

referred to as frequency hopping of an RB pair allocated to the PUCCH in a slot boundary.”

As shown, the paragraph [0057] teaches about the definition of DCI format including a

frequency hopping flag, and the paragraph [0078] teaches about frequency hopping. However,

Kim does not teach the UE receives the DCI format O or the frequency hopping flag from the BS.

Furthermore, Kim is silent on the claimed frequency-hopping offset set composed of frequency

hopping offset values.

Regarding the second feature

On page 7 of the outstanding office action, the Examiner admitted that Kim fails to teach
the second feature of amended claim 1, such as “...the frequency hopping configuration information

for a UL data channel includes a frequency hopping offset set composed of frequency hopping

offset values,” and “...wherein a frequency hopping offset value used to transmit the UL data

channel among the frequency hopping offset values included in the frequency hopping offset set is_

indicated by UL grant downlink control information (DCI)” The Examiner cited a secondary

prior art reference of Zhang and asserted that Zhang alleviates the defects of Kim. However,

Applicant respectfully disagrees.

In particular, Zhang also fails to teach 1) the claimed frequency hopping offset set, not a

offset value, ii) the frequency hopping configuration information including the frequency

hopping offset set, and ii1) transmitting or receiving the claimed frequency hopping offset set

through the frequency hopping configuration information.

For example, the Examiner pointed a paragraph [0040] for supporting his assertion. In the
pointed paragraph [0040], Zhang discloses “...[f]or a base station, the frequency offset during

frequency hopping is fixed, therefore, it only needs to allocate the frequency physical resources of

the first time slot to the frequency-hopping-transmission-based non-frequencv-selective user,

and based on the fixed offset during the frequency hopping, the user terminal will occupy the

frequency physical resource block n.about.n+3 of the second time slot S1 after occurring the fixed
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offset at the second time slot.”

As described, Zhang might teach about the fixed and single frequency offset value. Such

a fixed and single frequency offset value is different from the claimed frequency hopping offset set
composed of multiple frequency hopping offset values. Unlike the fixed and single frequency

offset value of Zhang, 1) the claimed frequency hopping offset set includes multiple frequency

offset values, and ii) each frequency offset value included in the frequency hopping offset set is not

a fixed value. In particular, the frequency hopping offset value is determined based on a number

of physical resource blocks (PRBs) constituting the transmission BWP.

Furthermore, Zhang is silent on providing information on the offset value to the UE using
the frequency hopping configuration information.  Since Zhang’s offset value is fixed, the BS

does not need to transmit specific information on the fixed offset value to the UE.

Accordingly, Kim and Zhang fail to teach the above-emphasized first and second features of

amended claim 1, such as, “...receiving... frequency hopping configuration information for a UL

control channel and a UL data channel transmitted through one transmission BWP of the BWP set,”
“...wherein the frequency hopping configuration information for a UL data channel includes a_

frequency hopping offset set composed of one or more frequency hopping offset values,” and

“...wherein a frequency hopping offset value used to transmit the UL data channel among the

frequency hopping offset values included in the frequency hopping offset set is indicated by UL

orant downlink control information (DCI).”

The secondary prior art reference of i is directed to a method and apparatus for transmitting
and receiving data. See Yi Abstract. However, ¥i cannot makeup the defects of Kim and Zhang
because 17 also fails to teach the above-emphasized feature of claim 1, such as

“...receiving. .. frequency hopping configuration information for a UL control channel and a UL

29 CC

data channel transmitted through one transmission BWP of the BWP set,” ... wherein the

frequency hopping configuration information for a UL data channel includes a frequency hopping

offset set composed of one or more frequency hopping offset values,” and “... wherein a_

frequency hopping offset value used to transmit the UL data channel among the frequency

hopping offset values included in the frequency hopping offset set is indicated by UL grant
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downlink control information (DCI).”

Therefore, for the reasons stated above, neither Kim, Zhang, nor Yi, either when taken alone

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

Independent claims 7 and 13, while not identical to claim 1, contain similar features as claim
1. Therefore, Applicant submits that claims 7 and 13 are also patentable over the cited reference
for at least the reasons set forth above with regard to claim 1. Claims 2, 4, 5, 8, 10, 11, 14, 16, and
17, which are directly or indirectly dependent one of independent claims 1, 7, and 13, are also
patentable for at least set forth above with regard to claim 1. Consequently, Applicant respectfully
requests that the rejection of the claims under 35 U.S.C. §103(a) be withdrawn.
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Customer No.: 76277 PATENT
CONCLUSION

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

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

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

Respectfully submitted,

Date: _21 November 2019 /lan M. Hughes/

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

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

P.O. Box 651325 Attorney/Agent for Applicant

Sterling, VA 20165 (571) 267-7183 (phone)
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16/048,210 PARK et al.
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Application Papers
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

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

a) All b)(J Some** ¢)J None of the:
1.M} Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
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Application/Control Number: 16/048,210 Page 2
Art Unit: 2471

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

first inventor to file provisions of the AIA.

Claim Rejections - 35 USC § 102
2. In the event the determination of the status of the application as subject to AIA 35 U.S.C.
102 and 103 (or as subject to pre-AIA 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.
3. 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 —

()(2) theclaimed 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.

4. Claims 1-2, 7-8, 13-14 are rejected under 35 U.S.C. 102(a)(2) as being anticipated by

Kim et al. (US Publication 2014/0169316 Al).

Regarding claim 1, Kim discloses amethod for a user equipment (U} to transmit an uplink
{UL) contrel chammel and a UL dats chamnel to a base station (BS) (PUCCH and PUSCH

transnussions by a UE. see paragraphs 0057, GU78). the method comprising:

receiving, {rom a B, bandwidth pawt (BWP) configuration wformuation of a BWP set

composed of one or more BWPs configured {or a UE (resource biock assigrment o be used by a
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UE for PUSCH travsmussion, see paragraph 0057, PUSCH & fraosiaited vz resources wdicated
resouree block allocation mdicated by uphnk  grant mformation by DCI formats O and 4, see

paragraph 8196}

receiving, {rom the BS, frequency hopping configuration information for a UL control
channel {(frequency hopping of an BB paw 5 allocated to the PUCCH i a slot boundary, sec
paragraph €078} and a UL data chanpel (frequency hopping flag mdicating whether frequency
hopping i used {or uplnk PUSCH transmussion, see paragraph (057} transmitted through one
fransrmssion BWPof the BWP set (resowrce block assignment 1o be used tor PUSCH transnussion,

see paragraph 0057y, and

trapsmmtting & UL contrel chaooel and a UL data chamuel io the BS through the
transmission BWP based on the BWP configoration wformation and the frequency bopping
confignration mformation (PUCCH for control mformation and PUSCH for user data transmission
based on the resource block assignment for PUSCH and frequency hoppmg resource block for

PUCCH, see paragraphs 0078, 0057},

Regarding claim 2, Kin discloses the method of claim 1, wherein the frequency
hopping configwration wiormation for a UL control channel inchudes at keast one of information
mdicating whether to perform frequency hopping, physical resource block (PRB)Y allocation
mformation of a first frequency resource region of the UL contrad chamnel (resowrce block pair

allocation for PUCCH mansmission, see paragraph GO7Y, resowrce block i physical resource
< o
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binck PREB, see paragraph 0187}, and PRE allocation miormation of 4 second frequency resowrce

region of the UL control channel

Regarding chim 7, Kim discloses a method for a base station (BS) to receive an uplink
{UL} control channel and a UL data chanoel from a user equipment (UEY (PUCCH and PUSCH

transmissions by a UE, see paragraphs 0057, (078), the method comprising:

fransinitting bandwidth part (BWP) configuration wformation of 2 BWP setcomposed of
one or oore BWPs configured for a UE 1o the UE (resource block assignment to be used by a UE
for PUSCH wansnussion, see paragraph 0057, PUSCH & transmitied via resowces mdicated
resowrce block allocation indicated by uplnk  grant information by BCE formats § and 4, see

paragraph 0196y

fransmitting  frequency hopping  configuration  nformation for a UL control channe!
{frequency hopping of an BB paw 1 allocated to the PUCCH in 2 shot boondary, see paragraph
D078} and a UL data chavoel transmitted (frequency hopping  flag wdicating  whether frequency
hopping i used for uphink PUSCH wransmission, see paragraph G057} through one reception BWP
of the BWP set to the UE {rescurce block assignment to be used for PUSCH transmission, see

paragraph G357); and

recewving the UL control channel and the UL data chamoel from the UE through the
reception BWP based on the BWP configuwration information and the frequency hopping

conhiguration miormation (PUCCH {or contrel formation and PUSCH for user data transmission
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based on the resowrce block assignment for PUSCH and freguency bopping resource block for

PUCCH, see paragraphs 0078, 0057},

Regarding chim 8. Kwo discloses the wethod of claim 7. wherein the frequency bopping
contiguration mlormation for a UL control channel includes at least one of mformation mdicating
whether o perform freguency hopping, physical rescurce block (PRB) allecation mformation of a
first frequency resource vegion of the UL control channel {resowrce block paw allocation for
PUCCH transroission, sce paragraph OU78, resouree block 1 physical resouree block PRE, see
paragraph 0187}, and PRB alloeation mformation of a second frequency resource region of the UL

control charmmel

Regarding clam 13, Kim discloses a wserequipment (UE) for transmitting an eplink (UL}
control chanmel and a UL data channel to 2 base station {(BY) (PUCCH and PUSCH transmssions

by a U, see paragraphs 0037, OU78), the UE comprisng:

a receiver configured to receive, from a BS, bandwidth part (BWP) configuration
mformation of a BWP sct composed of one or more BWPs configured for the UE {resowce
block assigrroent o be used by a UE for PUSCH transrssion, see paragraph 0057, PUSCH
fransmifted via resources madicated resource hinck allocation mdicated by uplink  grant

mformation by DCH formats § and 4, see paragraph 0196} and
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receive, frotn the B, frequency boppiog conliguration mformation for a UL confrol
channel (frequency hopping of an BB par s allocated to the PUCCH m g slot boundary, see
paragraph (78 and a UL data channel {frequency hopping flag indicating whether frequency
hopping 15 used for uplink PUSCH transwiission, see paragraph (057} transmitied through one
transmission BWP of the BWP set (resowce block assignment 1o be used for PUSCH

transmission, see paragraph 0057 and

a fransimiter conhgured to transmyt a UL control chaopel and a UL Jdata channel to
the BS through the transroission BWE based on the BWP configuration mformation and the
frequency hopping configuration wformation (PUCCH for conirel mformaion and PUSCH for
user data fransnussion based on the resource Mock assignment for PUSCH and frequency

hopping resource block for PUCCH, see paragraphs 0078, 0US7).

Regarding claim 14, Kim discloses the UE of claim 13, wherein the freguency
hopping configuration nformation for a UL control chanoel includes at Jeast one of lormation
mdicating whether o perform frequency hopping, physical resource block (PRE) allocation
mformation of a first frequency resowree region of the UL control channel (resource block paw
allocation for PUCCH transmission, see paragraph (878, resource block 18 physical resource
biock PRRE, see paragraph 0137y, and PRE allocation wdoroation of a second frequency resource

region of the UL control channel
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Claim Rejections - 35 USC § 103
5. In the event the determination of the status of the application as subject to AIA 35 U.S.C.
102 and 103 (or as subject to pre-AIA 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.
6. The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness

rejections set forth in this Office action:

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

7. Claims 3-5, 9-11, 15-17 are rejected under 35 U.S.C. 103 as being unpatentable over Kim

et al. (US Publication 2014/0169316 A1) in view of Zhang et al. (US Publication 2012/0250653

Al).

Regardimng clamn 3, Kim discloses the method of clamm 1.

Kin may not explicttly show “the frequency hopping configuration information for a UL
data chanvel meldes a frequency bopping offset set composed of one ot more frequency hopping

offeet valpes.”

However, Zhang teaches “the frequency hopping configuration mformation for a UL data
channel includes a frequency hopping offset setcomposed of one or more frequency hopping offset

vales (the frequency offset during freguency hopping 8 fixed, see paragrs 4.
atues (the v ncy offset during frequency hopping ® fixed, see paragraph 00403

Theretfore, it would have been ohvicus toone of ordmary skill n the art before the effective

filing date of the mvention o modify the method of Kim to mehude “the frequency bopping
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contiguration nformation for a UL data channel wchides a frequency hopping offset set composed
of one or more frequency hopping offset values” as taught by Zhang so that & would form a

comypsementary {frequency physical resource allocation {see paragraph (044},

Regarding colam 4. Kim discloses the method of claim 3.

Kum may not explicitly show “a nomber of frequency hopping offset values included i the
frequency hopping offset setis determined based on a number of physical resource blocks (PREs)

constititing the fransmmission BWP”

However, Zhang teaches “a number of frequency hopping offset values included | the
frequency bopping oftsef setis determuned based oo 2 mumber of physical resource hlncks (PREBs)
constitutiog  the tansoussion BWP (the [requency offset s determined based oo allocating the
frequency physical resources of the first time slot, and based on the fixed offsct dwiing the
frequency hopping, the wser terminal will ocoupy the frequency physical resowree blocks n~m43
of the second time slot 31 afler occurring the fixed offset at the second tiwe slot, see paragraph

0040,

Therefore, # would have been obvious toone of ordmary skill in the art before the effective
filng date of the mvention o modify the method of Kim to wehide “a nomber of frequency
hopping offset values melnded m the frequency hopping offset set s determined based on anumber
of physical resowrce blpcks (PRBs) constituting  the transmission BWP” astaught by Zhang so that

# would form a complementary frequency physical resowrce allocation (see paragraph (43},
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Regarding clim 3, Kun discloses the method of ¢l 4

Kin may not explicitly show “the number of frequency hopping  offset values mcluded in
the {requency bopping offsel set is determined depending on whether the number of PREe

3

constitnting the transmission BWP s a preset threshold value or less,

However, Zhang teaches “the number of fregquency hopping offset valwes mclded 1 the
frequency hopping offset setis determined depending on whether the number of PRBsconstituting
the transmission BWP 1 a preset threshold value or less (based on the fixed offset dwring the
frequency hopping. the pser termiral will occupy the frequency physical resource blocks n-nt+3
of the sccond tine st ST after occurring the fixed offset at the second time siot, see paragraph

(0403

Theretore, ¥ would have been obvious toone of ordimary skill o the art before the elfective
filing date of the mvention to modify the method of Kim to melude “the number of frequency
hopping offset vabies included in the frequency hopping offset set s determined depending on
whether the nomber of PRBs constiteting the transmission BWPis a preset threshold value or kss”
as taught by Zhang so that # would form a complementary freguency physical resource allocation

{see paragraph (040},
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Regarding clawn 9, Kin discloses the method of clawn 7.

Kun may not explicitly  show “the frequency hopping  configuration mformaation for a UL
data channel inclades a frequency hopping offset set composed of one or more {requency hopping

offeet valpes.”

However, Zhang teaches “the frequency hopping configorason mformation for a UL data
channel includes a frequency hopping offset setcomposed of one or more frequency hopping oifset

values tthe frequency offset during frequency hopping is fbied, see paragraph (04037

Therefore, # would have been obvicus toone of ordimary skill n the art before the effective
filmg date of the invention t© moedify the method of Kim o melude “the frequency hopping
configaration information fora UL data channel includes a freqoency hopping offset set composed

0

of one or more {frequency hoppiog  offset values” as taught by Zhang <o that 1 would form a

-omplementary frequency physical resource allocation (see paragraph 0040}
cormaplementary freguency physical resource allbcation (sec paragraph 0040

Regarding clum 10, Kwo discloses the wethed of claim 9.

¥ may not cxplcitly show “a mumber of frequency hopping offset values mehuded i the
frequency hopping offset setis determined based on a munber of physical resource blocks (PRBs)

constituting  the transmission BWP.”

However, Zhang teaches “a number of frequency hopping  offset values mclded m the
frequency hopping offset setis determined based on a number of phvsical resource blocks (PREs)

constituting  the fravsmassion BWP (the frequency offset s defermoined based on allocating the
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frequency physical resources of the fist tme slot, and based on the fixed offset duwing the
frequency hopping. the pser termiral will occupy the frequency physical resource blocks n-nt+3
of the second time sibt 51 after occurring the fixed offset at the second time slot, see paragraph

(0403

Therefore, # would have been obvicus toone of ordiary skill i the ant before the effective
filing date of the vention to mediy the method of Kim to mclude “a number of frequency
hopping offset values mchided i the frequency hopping offset set is determiined based on a number
of physical resource blocks (PREBs) constituting the fransimassion BWP” astanght by Fhang so that

# would form a complerentary frequency physical resource allocation (see paragraph 0040).

Regarding clawn 11, Kim discloses the method of clawn 10

Kim may not explicily show “the number of frequency hopping offset values inchuded in
the {requency bopping offsel set is determined depending on whether the number of PREe

constituting the transmission BWP is a preset threshold value or less”

However, Zhang teaches “the number of frequency hopping offset values mchded m the
frequency hopping offset setis determined depending on whether the number of PRBsconstituting
the transmussion BWP is a preset threshold valne or less (hased on the lxed offset during the
frequency hopping. the pser termiral will occupy the frequency physical resource blocks n-nt+3
of the second time slot 51 after ocowring the fixed offset at the second time slot, sec paragraph

(0403

Page 118 of 350



Application/Control Number: 16/048,210 Page 12
Art Unit: 2471

Therefore, # woukl have been obvious 1o one of ordinary skili m the art belore the effective
filing date of the mvention to modify the method of Kim to melude “the number of frequency
hopping offset valoes inchuded in the frequency bopping offset set i determined depending on
whether the nomber of PRBs constiteting the transmission BWPis a preset threshold value or kss”
as taught by Fhaog so that & would form a complersentary  frequency physical resource allocation

{see paragraph (040},

Regarding colaim 15, Kim discloses the UE of clamm 13,

Kin may not explicttly show “the frequency hopping configuration information for a UL
data channel mcludes a frequency hopping offset set composed of one or mare frequency hopping

offeet valpes.”

However, Zhang teaches “the frequency hopping configuration mformation for a UL data
channel inclades a frequency hopping offset setcomposed of ooe or more frequency hopping offset

vahes (the frequency offset during frequency hopping & fiied, see paragraph (04007

Therefore, it would have been obvious toone of ordimary skilf in the art before the effective
filing date of the mvention to modify the method of Kim fo include “the frequency hopping
configuration whorroation for a UL data chaywel inclades a frequency bopping offset set coroposed
of one or more frequency hopping offset values” as taught by Zhang so that & would form a

complementary frequency phvsical resource allocation {see paragraph (040
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Regarding clhim 16, Kun discloses the UE of clayn 15,

Kan may not explicitly show “a number of frequency hopping offset values wcluided o the
frequency hopping offset setis determined based on a number of phvsical resource blocks (PREs)

94

constitating the transmission BWP.

However, Zhang teaches “a nmumber of frequency hopping  offset valnes mchided i the
frequency hopping offset setis determmed based on a2 number of physical resource blocks (PRBs)
constiitiog the transmission BWP {the frequency offset is determned based oo allocating the
frequency physical resources of the first time slot, and based on the fixed offset dwrmng the
frequency hopping, the user terminal will ocoupy the frequerncy physical resource blocks wnd 3
of the second time slot 51 after occurring the fixed offset at the second tine slot, see paragraph

004637

Therefore, #t woukl have been obvious to one of ordinary skill m the art before the effective
filing date of the vention to modify the method of Kim to melude “a nomber of frequency
hopping offset values included i the frequency bopping offset set s determined based on amunber
of physical resource blocks (PRBs) constituting the transmission BWP” astaught by Fhang so that

i would form a complementary frequency physical resowrce allocation (see paragraph (044},
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Regarding claim 17, Kun discloses the UE of clun 16,

Kin may oot explicithy show “the number of frequency hopping  offset values ncluded in
the {requency bopping offsel set is determined depending on whether the number of PREe

constituting the wansmission BWP s a presetthreshold value orJess.”

However, Zhang teaches “the nomber of frequency hopping offset values ncluided i the
frequency hopping offset setis determined depending on whether the number of PRBsconstituting
the transmission BWP 1 a preset threshold value or less (based on the fixed offset dwring the
frequency hopping. the pser termiral will occupy the frequency physical resource blocks n-nt+3
of the sccond tine st ST after occurring the fixed offset at the second time siot, see paragraph

(0403

Theretore, ¥ would have been obvious toone of ordmary skill o the art before the effective
filing date of the mvention to modify the method of Kim to melude “the number of frequency
hopping offset vabies included in the frequency hopping offset set s determined depending on
whether the nomber of PRBs constiteting the transmission BWPis a preset threshold value or kss”
as taught by Zhang so that # would form a complementary freguency physical resource allocation

{see paragraph (040},
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8. Claims 6, 12, 18 are rejected under 35 U.S.C. 103 as being unpatentable over Kim et al.
(US Publication 2014/0169316 Al) in view of Zhang et al. (US Publication 2012/0250653 Al),

and in further view of Yiet al. (US Publication 2015/0195069 A1l).

Regarding chiwn 6, Kwn and Zhang disclose the roethod of clam 3,

Kig may not explicitly show "a frequency hopping offsct value used o fransmit the UL
data channel among the frequency hopping offset values included m the frequency hopping offset

setis indicated by UL grant downliok contrel information (DCLL”

However, Y1 teaches “a frequency hopping  offset value used to mansroit the UL daia
channel among the frequency hopping offset values nchuded in the frequency hopping offsct set
i indicated by UL grant downlink contrel information (DCH) (the start offset and the frequency
hopping  gap may be fransmutted o the terminad through an uplnk grant and DCL see paragraph

(2udy.”

Therefore, i would have been obvious {oone of ordinary skill i the art before the effective
filing date of the mvention o moddy the method of Ko to wehide “a frequency hopping  offset
valwe used {o ansomt the UL data charmel among the frequency hopping offset valnes wchuded
in the frequency hopping offset setis indicated by UL grant downlink contrdl information {(DCTY
as taught by Yiso that & would allow atermisal (o position ds PUSCH data at the overall PUSCH

resource based on the start offset and the frequency hopping  gap {(sce paragraph (0284).
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Regarding clhim 12, Ko and Zhang disclose the mcthod of clam 9.

Eim may not explicitly show “a frequency hopping offset valoe used to transmit the UL
data chanvel among the {requency hopping offset values mchided i the frequency bopping ofiset

setis indicated by UL grant downhink control nformation (DD

However, Yi teaches “a frequency hopping  offset valie uwsed to wansmit the UL dat
channel among the frequency hopping offset values included i the frequency hopping offset set
s ndicated by UL grant downlink control ilovmation (BCH (the start offset and the frequency

grant and DCL sec paragraph

b

hopping gap may be transmitied to the termmal through an uplink

(28437

Theretore, & would have been obvious to one of ordinary skill in the art before the effective
fiing date of the vwvention 1o modify the method of Kim to mclude “a frequency hopping offset
vakie used o transmi the UL data channel aroong the frequency hopping offset values included
i the frequency bopping offset setis indicated by UL grant downlink control nformation (DO
as tanght by Yiso that 8 would allow aterminal to position #s PUSCH data at the overall PUSCH

resouree based on the start offset and the frequency hopping gap (sce paragraph (2843,

Regarding chim 18, Kim and Zhang disclose the UE of claim 15,

Kig may not explicitly show "a frequency hopping offsct value used o fransmit the UL
data channel among the frequency hopping offset valies inchuded i the frequency hopping offset

setis mdicated by UL grant downlink control mformation (DCEH.”
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However, Y1 teaches “a frequency hopping  offset value wsed to transmi the UL data
channe! among the frequency hopping offse! values cluded I the frequency hopping offset set
s indicated by UL grant downlink control mformation {(DCH) {the start offset and the frequency
hopping  gap may be transniited (o the fermanal through an uplink grant and DY, see paragraph

(28437

Therefore, # would have been obwious to one of ordmary skill in the art before the effective
filing date of the mvention o modify the method of Kim to include “a frequency bopping  offset
vahe osed to trapsmit the UL data channel arvong the freqguency hopping  offset valies mchided
m the frequency hopping offset set s ndicated by UL grant downbink control information (DCLY
astaught by Yiso that it would allow aterminal to posgiion s PUSCH data at the overall PUSCH

resouree based on the start offset and the {requency hopping gap (see paragraph 0284,
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Conclusion
9. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Kevin Mew whose telephone number is (571)272-3141. The
examiner cannormally be reached on Monday - Friday 9 am - 5 pm.

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule aninterview, 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 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.

/KEVIN D MEW/
Primary Examiner, Art Unit 2471
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fol

AAY FAGANA 4FFA AL AR AT FRs
2 A& {Method for frequency hopping to transmit and receive uplink channel
and Apparatuses thereof}

(7=

H AA o= A HAC FA AA AT (o]s B ol A= NR[New Radio]¥t

Adetes FoodA AF "z Ad Fee A F3d5 238 (frequency

=
=

hopping)= T3t Wi 2 A S At
[ 7] =]

PP o AAA/E6 FA AHA Tl tig AT E A AEHT ofeld

=1
=

2l "Study on New Radio Access Technology

A= A% NR(New Radio)s A% Zdld 7=, Ad =29 = Wz, 34 9 vdF

Ad dolE ASERT ofEt AL sEa A stE A AlYEe ¥R aTEs
e 278 REAL ¢ e AAVT ol FofA RS a7HI A

NRe] tiEd ARE AYE]2ZA]  elBB(enhancement Mobile BroadBand),
mMTC(massive Machine Type Communication) % URLLC(Ultra Reliable and Low

Latency Communications)”} A|7]H 3, 222 AL Alvele # 442 TEA]7]7]
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ale] LTE/LTE-Advanced W8] SEAES =g F2 AA7 75T 9.

ulind

£3], NRe] o] vpekgt thelE #E(BWP, bandwidth part)E AME3tE= 74

ol AEd diHE REE V=E dHe] 4FE2

f

Mo

L5 AFER A A4d

N

T AgE a3 delE AYS 7IAFoR A48T 9o AR EEel 1y

(e Zste]= A
2 HAdEe 548 NRAA AFE I Alds AFE] flsl Az s o
o ¥ T E(BWP, bandwidth part) BA S AHESE 9EEo] AMESts A4 49 F

E(collision)e =71 H3 F3 <F({frequency hopping) FHE WHL

Axd HAE A2AY] AN AEE A A= Bo] FFIA Aol

Ad B AFgEA dolH Alds MAmeE

)

Fohz Yol Yola, AA=os

FE el s A" s o]l oY

Hﬂ
-l
o,
it}
2
a2
1
g5
[
S,
2,
)

Z ge

gk % wE(BWP, bandwidth part) A4 HARE At @A, 7IAT225H
HeE 4E A F 5ty tigd BEE F8 ASHE 4FEa Ao Ad 2 A
FHA delg A de T35 3 (frequency hopping) 24 ARE TASE

gA 2 Aed d9F 4E A AR 8 Fae 39 24 ARE YRR 5,
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Aed st degd GEZ g 433 Ao Ad == AFH A dHoly A

& NA%oE AFHE VAR e A& SHCE St PHE ATA.
T, 9 AAdE AT 4P Aol AY L 4P dolE ARL

<8 T3, o AAde AFgEa Ao A 2 AdEA dolH AMdES ATL
2 Afste g9l dolA, 7Tz e ddd dig] AR shy o)y di9
A2 g E Ao g 9= 3 E(BWP, bandwidth part) 2%

A 9= 4 3 el AE =S Fa) A5HE 43

2 Aol Ad 2 A2 gy Add e 3 &3 (frequency hopping) 2
A ARE FAse A5 2 A g9E 3E 24 JH 9 Fag 59 44

ARE 722 dhel, AL U] NAE FE=E Bel 4P Ao AY EE
4R doly ALe NATOR AFRE FARE LT S EFow 9

= gEE Adt.
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w4 ANAE 43I Aol AL L 4FIA dold AYL VYRR
B sasks A3 glolA, awel ta) 44" st olde fdZ BE= 7

Ad dE9Z g E Ao gk <= T E(BWP, bandwidth part) 24 AHE A

of

stal, "i9E 9E Al F e "9R HES Fd Ay e A¥HI Ao Al
o AEE a3 dely Alde] e F3 $38 (frequency hopping) 24 HRE A

Fote FAF 2 ded di9E 9B 44 AR 3 Fog 59 AA AEE V=

B AN ES B8] NRoA A=z AL AE6t7] A& Az gE g
* T E(BWP, bandwidth part) 2A< Al&als ggESo] AlRsE A4Y 719 2=

2 5

ot

(collision) Bt7] Y% 9 & (frequency hopping) A& WH2 A

E 18 2 2NdqE BE A2 ' ARsAel AN Ages A
o A OFDM A% AEE vhehd Eroluh,

T 2= E AAdoA gi9Z 9 E(bandwidth part)ol] Wigk 7@z o A

il
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% 32 LTE/LTE-A A]2Elo]A Ao)d PUCCHO| i3 3 & (frequency

=

hopping)d] & olE ZEA|F Eo|t},

T b B AA9oA PUCCH AZ7]7Hduration)o] 7|¥kgt F34 &7
(frequency hopping)2] Z(rule)?] 4 & Z=A|G ZHolr),

T 62 B AAdelA ICIE F% T35 % SEAl(frequency hopping

offset)-2 AA = el & o8 EAIF =Wt}

<12> ofsh, ¥ 29 AN dAdeEs dAHd kg Ell sk did
7t ERle] PARLEdd FERF-EE FUME oM, $d@ TS WA

= HE & =ddd BAETEE e @ sdd FEE MRS &1 e

e

o felsfor AT, EW, B WS APl gof, BAY FA A L= 75

o
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W FAL Aol B 9] 94F 59 5 Jrkm weHE Afels o 3

A AulaE AlEEr] Y8 AA"EE YuEt, 5 A A|AEE ALgA 9
(User Equipment. UE) %! 7] X =a7(Base Station, BS)& &3},

AgA e wA B4 dde ovjshs £dH Ao, WO

= f
LTE, HSPA 2 IMT-2020(5G X New Radio) ToA9 UE(User Equipment)t =

GSMel] A} 2] MS(Mobile Station), UT(User Terminal), SS{Subscriber Station), 5§41

7] 71 (wireless device) 52 25 ¥ od+=

=

o2 sjHqFefol & o},

p
=)

kr

7| A= e A(Cell)e dwtd oz AlgA @@ FAI8+= A H(station)
S Z3lH, =t-B(Node-B), eNB(evolved Node-B), gNB(gNode-B), LPN(Low Power
Node), A (Sector), #o]E(Site), thugr FEo] <Ly, BIS(Base Transceiver

O

Tl

ol E 2= A

=, T

A

-

of
Hd
3]

System), A2~ E2AE(Access Point), EQE(dE 5o,

FRAE

dlo] =Z(Relay Node), #i7} A, wiz= A vlo]z =2 A

St

, ¥
g7 4, #lE 4, RRH(Remote Radio Head), RU(Radio Unit), ==& “A(small cell)

BT REs orolh.

i)
oF
Sk
)
i
Bl
N,
ol
o

FA G TRFE e 7 A4S Aolste FAFe] TAFLE AAFE

T A guz EdE e v D R 499 #dEste] dvh A, viaz A, B
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B g ACell) F4 TUEERFH JEEHes A9 ABEHA
L= &4 ¥ 9l E(transmission point B+ transmission/reception point) =25
H A4&Es 21359 AYeAE A= 24 WET(component carrier), I &
21 ZRAE AAZ g F Sl

2 A AR wEs) VIR S, B 2R Zleds Tle BE 7

Z

4 AMEE Fasked AMEHE 7 7FA(Uplink ¥4 Downlink) H541 AR

]
.

249l iz ALgEH SHstA AAdEE &0 e dofol o8] dHHA &

re

o
A71A, FFH2Uplink, UL, = d™@A)= A& @2 o8 7[A=2

= delHE $idsts PHe dustd, 8@ ® A (Dowlink, DL, £= ©ed

4% = FDD(Frequency Division Duplex) W2}, TDD W23 FDD W2]¢] =& 12
o] AbgE T A
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21 Ed, PA B ALRNAE S WE BE ugs 42 FEom 4

<22> Adke 3¢} sty 3=, PDCCH(Physical Downlink Control CHamnel),
PUCCH(Physical Uplink Control CHannel) 53} Z2 Ao] AE-E Fdte] Alo] AR
2 74353, PDSCH(Physical Downlink Shared CHannel), PUSCH(Physical Uplink

Shared CHannel) 53 #& fHolfg Ad=z FAEH delHE ALdT).

24> o] dtol| AJ+= PUCCH, PUSCH, PDCCH 2 PDSCH &3 22 AdL 23 A&7 &

F215)= 432 'PUCCH, PUSCH, PDCCH 2 PDSCHE A%, #41%d' = JHE T7)

<25> A, o]stol Al At AHAE A€ ® (High Layer Signaling)2 RRC

26> 712 HEYER SE¥YI AE5E T, AT FUAZE AE
(unicast transmission)-S 9%t =8 Ad<l sFP A dely AEy Fale] E
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M= 24 1 2018-05-18

83 2AEY o sFLA Ao AR 2 AFEA welH AdolAY HEe A

o Al 9 ARES AEstr] 47 =d stFHA Ao AdS AL

%2,

. olEted s, 7 AEE Tl AE7 Sl

rr

Aa

(s

Ub

alF AE ol

oy
=

2l

rr

T4 A AlREA HiE = v A5 7= Aol itk TDMA(Time
Division Multiple Access), FDMA(Frequency Division Multiple Access),
COMA(Code Division Multiple Access), OFDMA(Orthogonal Frequency Division
Multiple Access), NOMA{Non—Orthogonal Multiple Access), OFDM-TDMA, OFDM-FDMA,
OFDU-CDMASE #2 o oF 2E 7IHs AT 5 Ao, 9714, NolAs
SCHA(Sparse Code Multiple Access)$t LDS(Low Density Spreading) T= T §3t}.

B el o AAd= GSM, WCDMA, HSPAEZ A A LTE/LTE-Advanced, IMT-
2020082 A3lste= vlE7] 74 $403, CDMA, CDMA-2000 2 UMBE Z&sh= 57
A A A Bok 3o A 2Ed HEE 7t

B A Ao A MIC(Machine Type Communication) ©E2 low cost(HE low
complexity)E A Ysl= @¥ E= coverage enhancementE A YUdt= @8 52 9
o ¢ Qdn, e B ogaA oA MTC @22 low cost(B% low complexity) 2/
== coverage enhancementZ A Y37 9% 54 slguel g AoH @TS on
& g A

ChAl @3 B mAAelA] NIC @82 LTE 7|99 NIC #9548 S8k

MEA ¥ 3GPP Release-13 low cost(Z:% low complexity) UE category/type
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+o 7129 LTE coverage ty] o

i

g oulg & gk = 2 PAAelA NI B

il

AE coverageE A Y37V, = AHE ARE AYs= 7]1E£9 3GPP Release-
12 o]stelAq A2H UE category/type, ®= AFA A2H Release-13 low cost
(= low complexity) UE category/types 9uld 4 I}, L=, Release-14°)| 4]
Zol® further Enhanced MTC ©¢<& ojujd 2 §)

H oM Aol A NB-IoT(NarrowBand Internet of Things) @ %< AE¢] [oTS
Hg T Mg AdEs 9TS YE STk NB-loT 7= EH& F4H A=
o (Indoor) ZIWelA], tfirEe] A& whdo] tigt A, AAATURE, 247 o
T oHE, W dY AR, Tfx HAHSE YEHD TEE AT

3GPPA Al &+ =9 9 NR(New Radio)oll Al & ol Al& Alvle] 2 (usage
scenario) 24}, eMBB(enhanced Mobile BroadBand), mMTC(massive Machine Type
Communication), URLLC(Ultra Reliable and Low Latency Communication)”} A|7]%
a Sl

£ GAA A NR(New Radio)st #&E Fopa, I, MBI, A4,
ALEY, dH(region), W=, ABWHE, Ao, HolHAY, FrUE, 4%

FEANL, 2% A5, 4% dAAS FA B A4 AET 9u B A A

NE(New Radio)
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<37
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HE 24 @ 2018-05-18

GPPE 2 ZAAT/E6 54 AAx 7o tigh 72 A% 2HY ool

7}

o] 7}

2l "Study on New Radio Access Technology'& <$1sti, o]&

=
i
A

! =

—

K

MR(New Radio)& $& =Zed ¥, Ad =29 2L Az, 39 2L 03 7

3
I
[

(frame structure, channel coding & modulation, waveform & multiple access
scheme) 5ol )l =2]7} Al &E T},

O LTE/LTE-Advanced thy] AE dlolg AL B o}, AEssu 7

b

AFH AFE Al 2 (usage scenario) BE Q7EHE 09

S (requirements)

-

HEAD 5 Qe AV o) FAEE ATEHT Q. 53] NRY HEY AL

mlm

A} E] @ (usage scenario)ZA] eMBB(enhancement Mobile BroadBand), mMTC(massive
MTC) % URLLC(Ultra Reliable and Low Latency Communications)”} A|7]&2lom,
7ol AR AlvbE] @ (usage scenario)® 27 (requirements)E WEs7] e W
Ho g LTE/LTE-Advanced thH] EHAMES =) F&(frame structure) AA7}
Q7E I U

TFAH o2 3GPP A =2] F< MR WEFH AFE AlYe] 2 (usage scenari
0)2A] eMBB, mMTC, TRLLCZE atefsar slvh. Zh2e] AR Alue] 2 (usage
scenario)= H|o]E Tlo]E(data rates), Teol®lAl(latency), FAHBE] A (coverage)
=o gk SF(requirements) 7} A& Ao]dt7] wjEo] U2l NR Al2El-S FAG
= FIFE gEL 53 A9 AME Ay (usage scenario) B QT

(requirements)E A&ZHOZ THA7|7] Y3 WP oA MZ TE FoEHA

(numerclogv)(e.g. subcarrier spacing, subframe, TTI, etc.) 7]9ko] T4 A4
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=
Fol(mit) e AEHo2 UF3(nultiplexing)stis Wete] gk Haide] =7]H

ol ¢ § WRoEA, AR tE AMBiele] AF|o]d(SCS, subcarrier

filo
o~
iy
4r
A

spacing)ak E# A (numerology)ell sl 3t NR #ielei(carrier)E

&3l TDM, FDM H=i= TDM/FDHM 7|Wte =2 tEdlate] AYbsts dE 2 A7 v

rs

(time domain)ollMq ] =AEH wHE FAT oA st ol AT 74
(time unit)& AWt okl tfgh =97} o] Fojxth. o9k #&se] NRAAME
Al 7E =9l FZ(time domain structure)®] §F FTFEA AJEZ# ] (subframe) ol
gt A7t o]FojFon, sy ABEYY A& 7] 7H(subframe duration)s A9
37 94 A9 A2 wo S8 A (reference numerology) 241 LTES H4d+ 15kHz
SCS(Sub-Carrier Spacing) 7]WF normal CP overhead?] 14702] CFDM A&E2=2 FA¥H
gd qu=del A&7RE AYsrlE A A, old whek NRelA AB =
1L Ims9 A&7]7Htime duration)S 7FAck. & LTES €2 NRY ABE =g AL
HAHel g H2 A&7 Hreference time duration) @24, A AH/&3E &3
dele 2AE"EY 79 He A FUltine wmit) 24 £F(slot) 3 WY
% mini-slot)e] Aod = AU, o] A%, AT €55 TAst= OFDN d=9
M, vk wrlEe Aol #Agle] y=14¢] @& Z=F Z2HHA.

olo met dojo] R 149 HEE FAE 5 don, &g qF &%
o] A% AAl(transmission direction)ol] W} & AEe] 3 3 AL(DL

transmission)s 93 o]L&EHAY, EE RE ABEo] Ad =€z AL(UL
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transmission)= 93 o]HH7, = &8 g3 FE(IL portion) + (gap) + &
F WA FZL portion)d FEZ o849 4 Uk

Tk dojo] Ful Ee] A (numerology) (& SCOA % &FHT} HE F
of AJEE TAE Ty £Xo] AoHe] ol& 7Wter A/eF} " dolH FF
AL 9% gL Aol A7 EdY9l 2AA=" 7HE(time-domain scheduling

interval)eo] AAE A, == &%

okt

F(slot aggregation)2 F&| AH/83 H=
dleole] F4AlE #g 11 ZHolol Azt Ruel 2AFEH A (time-domain
scheduling interval)o] 7A€ = <},

E3] URLLCY #Fo] A4 ZEgd(latency critical)§ "ol o] g &4
21e] 739, 16kHzeb &< SCSgte] &2 wH S8 A 7|9he] ZHq] 7oA AHoH
0.56ms(7 symbols) <= 1ms(14 symbols) 7|0ke] &% THE 2AlEdo] o] Foz
A% A A7 25 Al (latency requirement)2 TEA|F] 7] dE F A7) wE
o ol& YdlA &Fd &£REY HE o O dEz FAE uy-E5(nini-
slot)2 Aosle] o]& 7ibltez g [RLLCe 22 A FgEZA(latency
critical)&F ool ik ~AEH o] o]FoAX =S Ao & v},

T ded viek 2ol shuo] NR AlE]e] WM M= HE SCSEE e
HEHAE TH W4 Ec D o gadsts Ad@do=n, 717 wHE
HA EE Aoy £F(EE vjy-£ Aol 7|Wog Ad A g4 A
(latency requirement)ol] o] Hlo|HE 2AIEHEI= Wt ZHE I v}, 4

£ E9] = 13 #o] SCS7F 60kHzl 749, SCS 15kHzQ! 7F¢nu A& dol7t 1/4
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<44
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RS of dstA 7719 OFDM de2 s % TS AT,

o]

il

7] o

iy
Mo

s 15kHz 7]9ke] &3 Zel= 0.omse] FH+= 9, 60kHz 7|9ke] &5 deol= ¢
0.125ms &. 2 ZEo] &4 At

JAE WMAME ME THE XS T AE BE T Dol g,

&=
—
[
.7
@,
5
&9
)
i
1o,
ko
-
.
>
ot
file
o
JB

A7 W e =oh AgHT AT

2o} 58 9= & (Wider bandwidth operations)

7]¥ LTE system®] -9, 99 LTE CC(Component Carrier)el thgh 242
A (scalable) W9% FZ(bandwidth operation)S AAHUT. &, F35 W|T
A 4e] 2 (deployment scenario)ol] wel 91919] LTE AlgA= skve] LIE (CE 74
ol delA, A4 1.4 MHzPE FH 20 Mz e Fs 74T 5+ A%, ol
wep dejel = LTE @& 3hue] LTE CCol djsl] 20 Miz w9 %e] &2l 719
e g e Adsant.

atARE, NR9] 75, stute] NR (ColM A= BE F54 WaF AvdelE

(bandwidth capability)& Zr= NR ©&o| g A el 7t5st=s T AA7} ol F

i)
N

a e, oo we} ofefje] & 2eh o] lojo] KR CCol wiel ALstd ey

A
lo
1l
-
o,
ri
‘g_tl_r,
L
s
o
12
&
2
i3
KL
(m
S
R
o
jah}
=
=
é::
o]
[s5]
-t
-
ull]
-
o,
5&
&2
A
=)

HE qZ o2 9Z 3 E(bandwidth part)d 24 2 @432 S5 ZUME

(flexible)dt BT} Y& t9# FZ(wider bandwidth operation)< AYFE=ZH A
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<53
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THI AT

ofs} ol Peje] NR (Ci= st olde] t9 % }E(bandwidth part) = T2
2 g ded, o met 7Azte] gdelAs st o] o] e F I E(bandwidth
part)h THE & gov], Ae B A THH ) o4 GAE e
(bandwidth part) % 3afy o492 W<EH HE(bandwidth part)el] ©jd 23

(activation) S E&) 3

of
(i
!
o
7
ot
or
gy
Ol
2
ook
ot
[N
i
[4 e
s
for
ps)
_
r)v
B
i)
=
&=

TgE A9 NR CCollA 249 7o &8 A (numerology(e.g. SCS, CP length,
etc.))7F AYE A9, 449 d9% dE(bandwidth part) B2 FT54& AT

AZ e e S8 A (numerology) 7t 2AE 4 At}

LTEo A PUCCHE % T34 & % (Frequency hopping for PUCCH in LTE)

3GPP LTE/LTE-A Alz®lelq 2o Hg ==z o AE(UCI, Uplink
Control Information)& H&st7] 9% 4 H=a F4 Ao] A<l PUCHS 7 5,
stite] AB=Hq) Wolld €% @9 = F34 33 (frequency hopping)©] ©]Fo]
Atk ol W & PUCCHS] =

A (frequency hopping) ¥%., =, =3

H

fol

(hopping)©] olFolAt HAZE sig UL Auzade] A28 o Zo] ofs) 2
A9k,

= olge = 33 Zo] 2deleo] UL Ar=gdoAe F3 53 (frequency
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<58
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hopping)& 4# 9 SReA T4 F3d4E VT2 tAdd FHRE o]FofAR

= AAH v

o Aol gejg sl elstelAl 71A =S LIE/E-UTRANS] eNBE YEphd 5k

A3, CU(Central Unit)®} DU(Distributed Unit)7} E&l® 56 F-ATolA 7145

TH, B gAAA AEsks Fr S8 (uerology) = HolE FA

=

et

= A== =
#gk A2 54 2

&

g
4
2
o
Lo

T

& 5skH, AEAEe] AFe]d(o]s, SCS e

Subcarrier Spacing® 2% &4 7h5)o @ & ZAE 4 vy, wEbAq

!

& A (numerology) 7} olsttt= S wH E2 A (mumerology) & 2 43= A B 7]

of ool dolstthz A& ATE 4 ULt

i

Tl B g A &% Zdol(slot length)E €% TASHE OFDM A&
g ArEE 249 5 93, %0l dAiste ATeER xdd vk dd. dE
=0 15kHz9] SCSE 71x2 @ wHEsA7 AHEE Ao, shdel e Aol

14702] OFDH A 2= ZPE F A3, InsE EEE 5 vt
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aelm B gAse A AgHa YL go] vATFor HAbds g
A do]e AEPUSCH) 2 & H=a Ao AL (PUCCH S &8t doly, wd
W 7R o] AEgEa AU £5AEE AS vde] 7ARToR A% ¥ AQd

& AFHAY AT BeEnyg 492 AL FARE AL guE F 9

olah, AW/ FA AAEFAA 4T F2 AL S5 4G Foe

S (frequency hopping)& sk Wiel tgh Hop Hdd dAdE 7AHC

A% vlop Zro] dojo] NR FAEZUE A e]o(CC, component carrier)= &

J o]4te] UlEF SE(BWP, bandwidth part(s)E TAHE 4 ok, d2]9 R CC

ol tEE B E(bandwidth part)E FAT] oA, MG EE HE
(bandwidth part)e= Y Z-EA(UE-specific)dA T7ATIAY, == A-EA(cell-

specific)stAl 742 4+ U},

= 5 49} Zo] A4 g8 dE2 AR thE ti9Z 3 E(bandwidth part)
7o) o] Foi 7Y, T 91g2] KR CColl dfs] EE ddola T4 ddE 5
E (bandwidth part) A#Ao] o]Fojd 4= v}, & & 4= v oAd 2, NR

CCol FA14el thd=Z 9 = 3 E(bandwidth part) @ =0 & E 2w
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o] ATFHAE F=rt.

9] 9] 9] NR CCol o8] t)¥ ¥ 3 E (bandwidth part) FAo] o] F=H, FA
d e F FE(bandwidth part) & 7|A=3 @% 7F PDCCH/PDSCH F2ls #9
stgk =2 Y I9Z I E(bandwidth part)e] g ZA&(activation) =
PUCCH/PUSCH 7412 A% 4% 93 td® 3 E(bandwidth part)ol] o 243

(activation)< &3] ©o2¥ 7[x= 7+ FTAIE 43 H/83F Hz2 digdd m4E

u!

(bandwidth part)7} 2" 4 v},
B Ao A= o] A7 94219 NR CColA] ™ 999 &3 (slot)ollA] 74

Ztol v "= PUCCH A

oy

S 98 FAEAY, 2= FA 3 (activation)® e E
9} E (bandwidth part)9] =7]7} A& Aoldk A$E 1Hd T35 E9 (frequency
hopping) Wl tis] ATt

TAXRSE NRAA = @2 FeFEIa Aol AR(UCI, uplink control
information) %<& Y& shtel EF(slot)oll A 1A 27] Alole] ABE 53
AL = #F AL 7| (short duration) PUCCHSE 479 A 147] Atelo] 4E& &
3 A%H= 70 A7) 2long duration) PUCCHS] 27b4 aiefe] PUCCHZF €514
oF. o)3tell A #L A <£7]7H(short duration) PUCCHE short PUCCHEE &4E 4

A3, 71 AL7)7H(long duration) PUCCHE long PUCCHERE &4 E 4 AUT}.

o W, <

jia

o] gZolA UCl AE<= 8l shue a5 WollA 2719 de=

TAE #Fe A&7 7 (short duration) PUCCHE AM&stAY, & 71 A&7

Ty

(long duration) PUCCHE A& HE, T35 tholHAIE Al (frequency
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<68

<69

< 70>

Mz 24 : 2018-05-18

diversity gain)& 7] 93] T35 &8 (frequency hopping) & A4F TR0l

AT},
£3], 2749 AERE FAE F2Z ALY (short duration) PUCCHY 4 5,
ZF7re] AE 9 E F3 T3 (frequency hopping)©] ¢lFold 4 oy 21 A

277 long duration) PUCCHS] 7A-§o tisiyE 39 &5 oA =i 192
T &3 (frequency hopping) & A HYSEE AHog + Ut}

olAE NRellA ©dg &5 oMo PUCCHA g Fob &3 (frequency
hopping)= AUT A5, A9y @&

Joll A 2709 AEz FAHE #FS A&7

(short duration) PUCCH £+ 71 A

B

717+ (long duration) PUCCHE %3] UCIE A

rl

i

43 o, 9 PUCCHY| thgt FAH<

1)

T3 E 9 (frequency hopping) S A

F

ofg dart g,
TAHSZ NRe| A= UE 9= & -&(bandwidth adaption) Ao we} Ae
o] NR CCollA A2 T8 Hpd daEE 2 g g Aol o] Fojfe m

2h, A% mel Zo] ZZe] wd WHE PUCCH $4412 93 gdz fE

rule)< #F8}7] o HT,
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<75>

<76

<77

M= 24 1 2018-05-18

Ao 10 FEHAGmplicit) S tHE ZA ¥y

B (frequency hopping) "ol tdh 3HA] HA|o 2 A,

ol

E)

TAAY T
2V A &A1 ZH(long duration) PUCCH®} #2 A& A]7H(short duration) PUCCHo| dj3

3 E(frequency hopping rule)s& &g 4 vy, =5 Ao

R
fl
0
i
N
i)
¥
fol

of &% T oo ddelA PUCCH H&E flal &9 AEe Fo wa A=
b2 F3 3 E(frequency hopping rule)2 Aol 4 ).

%, PUCCH A&7)7Hduration) =& PUCCHAS S 98] #3948 489 & 2
PUCCH &= el 4= @4 es dioL ¥ E(bandwidth part) ] tfs3 S
NR CCO Al=gl i F Fof grzA oo wdolAl 24 PUCCHe] e =53
T &3 9Z(frequency hopping bandwidth)o] Hojd 4+ <t}

olef] thgk A o 24, 71 A& A 7H(long duration) PUCCHY] 749, el &
TS 98 2 (activation)® ™S FH #E(bandwidth part)e] =3 &4 g
of, aid o] H&ET NR o AlAR g Fo] met Fiba 233 (frequency
hopping) the %ol ZAW, FE AEHA 3H(short duration) PUCCHS] -, 77}
of vg HE A% ®Ha H5UE Y 23 (activation)® WHRF HE
(bandwidth part)®] =0l we} F3 3 ({frequency hopping) g =xo] AH

=% 39 4 Ak,

mi olsh fARSHA ool ERoIA Aolel BEe A L PUCCHY 4
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<79

<80

M= 24 1 2018-05-18
Fol wet g e U 54 @ oldd AT, NR CCY A|AE g Ed] w}

i

TH 8 (frequency hopping) wWHEo] Z2AHT, O8A % AHF A
(activation)® U] % 3 E(bandwidth part)d] tEZd] me} FH5 33
(frequency hopping) WEFo] Z2HHLES Hod 4 ot

olol] oid FAAS dHEA, NR CCY A2®H diFZ%e 7] 0g T34 5
E-(frequency hopping rule(i.e. EFH-1 3 S (type-1 frequency hoppin
) 7Y ¥2 A (activation)d W= I E(bandwidth part)?e] <39
718k F399 €3 E({requency hopping rule(i.e. B©Y-2 F35 S (type-2
frequency hopping)))S AL i, (o, EFSl-1 F3F T (type-1 frequency
hopping) 2 E%-2 F39 T3 (tvpe-2 frequency hopping) ¥ ZL Halo] <o

Boawol ARTE AL ohrk) e vl W AEE A 482 Fi

fol
okl
it
iy
—h
-1
a
2
=
&
=
(@]
1
o
a
=
(S
=
&
-
o=
D
p—
el
e
o
-
=
[a—
3
i

T < 98] AHE-Z PUCCHY] A&

Z & 59} Zo] 9leo]e] 71 A< 7|7 long duration) PUCCHS) 79, ¥¢-1

T3 @3 (type-1 frequency hopping)< ZH&sd1, #HL AZE7]7H(short

4;4

duration) PUCCH®] A% E%i-2 F3 S (type-2 frequency hopping)s A-&35}
=5 Aosry, == PUCCH H5S S8 €39 A=Y o ot Fo o9
B} (frequency hopping type)S ZA4sILEE Hog 4 i},

B, Az oo Ea 7]y

fisA

pes)

T34 % E(frequency hopping rule(Z, B

o0&

-1 T35 T3 (type-1 frequency hopping)))el HEE AL, &ld =3 t93

i
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<83

<84
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o] w9 7490, PUCCHY T3 F(frequency hop) 7+ #

ofy

AR E L]

i

B4 H(retuning gap)©] FoE = 9du}. B A/ UESINA GF-574/4
-S4 (UE-specific/cell-specific)d A9 dolo] Al 2E" (higher  layer
signalling) B+ MAC CE A|2Y®(MAC CE signalling) %+ L1 Ao A|2E¥ (L1
control signalling)2 &3] e @< HZ <29 PUCCH A%E& HS T3

% Eg](frequency hopping type)& 24 2 AASES AT = dr}.

JNA /M EYANA 4o ¢ ¥ PUCCH Wg 34 &% (frequency
hopping) HHZ S HA/AAMGFEE AT 5 vt ofof] tfd T4z WRlow
A, dE-EA(E-specific) T A-EA(cell-specific)d AY wHolo] Aoy
% (higher layer signalling)< w38l 279 @& H=E PUCCHo| oidr S+ 33

(frequency hopping) WEEZL 7|XT/UEHZA 2AH At A2ddelFE

o, F7hg o % 3 PUCCH i@ 3 59 (frequency hopping) 24 7
of deje] ddeA H4¢ UEE T3 T (default frequency hopping) ™S
Zoly CEE F3F 3§ E(default frequency hopping rule)o] A=

gy, Tgln dE YEE T34 T8 (default frequency hopping) W% E=
=

il
[
N
4:_1,
¥
fel
o
il

{default [requency hopping rule)< &% A9 1 2

Hl
[
£
s
rlo
=)
1>
[o

= 9 Z fE(bandwidth part)e] e Foju} T NR CCof of
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<86

<87

<88

Mz 24 : 2018-05-18

@ GE-EA/A-EA (UE-specific/cel l-specific) @ 49 dlolo] A|2¥d
(higher laver signaling)ol] ¢§t PUCCH & (hopping) tHEZ A3 Al, PUCCH A
27) 7 (duration), UC1e] £F(c.g. SR, CSI Tl i HARQ ACK/NACK ¥

v Heolz2= A7|(payload size)wF FAGlol @Y Z(hopping) WHYH=

t
rle
)
1
2
iz
R
)
[
%)
il
°
!
_—
(]
(]
)
)
AB
N
P
=
=
I~
—t
=
=2,
L
=
e
rle
12
Ao,
e
I

oA PUCCH AFg #3] €9dE dE 4, = W F74Y HolE2= =7
(payload size) To wWE PUCCH x4l ¥z WHI-o 4 3 (frequency
hopping) W= %-& 2As S AT F U,

ZNAT/ANER A A Zhe] ©d ¥ E PUCCHo W3t 34 &3 (frequency

hopping) WHH 2H/AA»

A

stes shs & oE WY eRA, ZAF/UEYS =]

A L1 Aol A3E8= (L1 control signaling)2 £8 Zr7te] PUCCH A4 ¥ & H&

ok

H

T3 S (frequency hopping) WEF S AASEE AT ¢ Art. FAH
o2 299 dFS A FFH I LF(DL assignment) DCI H+= Ak H=z T4

E(L grant)9} £ DCIE Fall Yoo @24 HARQ ACK/NACK =W W= CSI

Towlg g PUCCH

of

o] AAE AL, & IS E8) PUCCH A% AY &

o

AR A F34 &3 (frequency hopping) HEF A+ HE7L A3 HASHES
Ao ¢ Adrt.
o, Alo] @ =(control overhead)E Eo]7] Yok Weotoz A % DI
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<91
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o] PUCCH 3} %38 (frequency hopping) WE€% AA] ARE Zd 7|[ATNEY
Ao A A A 75T FRIE(candidate value(s))2 Aostx, IS =3 3|2
F 10 ZE(candidate value(s)) = afue] #S AA SRS Hod 5 9o},

o] o} PUCCH T3} & (frequency hopping)S Y& FHFE(candidate
value(s))& 9% #El(bandwidth part)e] t¥% Tz NR (9 A~ o9
o os) AAHAY, e A-EH/HIE-E4(cell-specific/lE-specific)d 4

9 golol AlZ2¥ ¥ (higher layer signaling)2 3 7|A /W EY I o] 2A

o

= g9

ZE T34 % (default frequency hopping) W% L=

CJZE 54 99 EZ(default frequency hopping rule)s Aostx, sjF TEE
T FY(default frequency hopping) WHE EE UEE Fu5 9 2

(default frequency hopping rule)= #-83 a9 PUCCH2] #12 & (second hop)¥

T YA (frequency location(Z, &% PUCCHY A2 F(second hop)e] PRB

(s)NEHH 2= A(offset) Ftle.g. PRB 24 402 8™ 813 &3 (DL

o

assigmment) DCI H+= 4§83 ZHENL grant) T L1 Aol Az2E(L1

control signaling)E E& 7| Z/MEYFANA SH(dynanic) 0.8 AASESE A

T= ZAg/UESFANA dF = A (offset) F& TE-

i
ol
)
m{lm
o
ot

A-E A (UE-specific/group common/cell-specific)dr ¢ #eolo] A2 (higher

laver signaling)e)yt MAC CE Al ZY¥®(MAC CE signaling) s &) AAFEE AY
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<93

<94

M= 24 1 2018-05-18

dE 29, = 63 o] ded dAd 1994 Ve P F dd 2R A
A 2 243 g9 FE(bandwidth part)] thZe] o2 ESl-2 TR o3

(type-2 frequency hopping)o] Y29 welA PUCCH AHE2 A% UEE F

1=
S

S ZE(default frequency hopping rule)&4] AL, 7|AG/HUEYI= |7

T ZE S35 &3 E(default frequency hopping rule)ol] w2 &3 PUCCHS] A2
T34 Z(second frequency hop) L2 HEHY F34 2 Z A (frequency offset)qhe

L1 Ao} Alzd = (L1 control signaling)e B A== Aot 4 giv},

&,

rle

Arld= FAAY UEE Fu9 9 Z(default frequency
hopping rule)3 #ARel &2 4 A, dl& 5o, HEE F95 57 9%
(default frequency hopping bandwidth)®] A5 A-53/93-54 (cell

specific/UE-specific) @ 9 #@lojol Al2¥9® (higher layer signaling)S E3|
92 2R g (semi-static) &2 A E AV, A=d HAjd 19 BHY-2 =
T 338 (type-2 frequency hopping)e] YZEE %3 2(default hopping rule)
2A AEZAG, s Hed AAld 1% o] PUCHH A% 7]7Hduration) o]y}

PUCCH Al E-9] <ol wlel A2 o5 UEE 373 E(default hopping rule)o] A

Tt Aol ed =(control overhead)E =0]7] 93] DCIE &3] AA T &
A= &F 53 T A (hopping offset)F S 3 T B Fr(candidate values)E0)

ALg L1 Aol A249® (L1 control signaling)S T3 T34 E 3 (frequency
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<98

<99

Mz 24 : 2018-05-18

hopping) W= AA W9z T4 WHo=E AHogd 5 At

AAle] 3. T34 F(frequency hop) B=E T3 A¢(e.g. PRB)E B8l

A T

=

Ll

rr

dojel &% WellA = dE-EF(inter-slot) b PUCCHO g F3}4

ol

F 3 (frequency hopping)o] H&=E AL ZAZ/MHEYZNA 7] Fa¢ &

(frequency hop) ©= 7tz o] T34 A¢ a9 HB(e.g. PRB &Y AH)E

FHe] ol Wl A% HA/ANGES AT 5 v
2 B0, &5 EE E 63} Zo] Aoje wdolH e} L £FL B

PUCCH A4o] AA/AAE

£

b &3 (frequency hopping)o] A44d A4, &l

3 PUCCHS] Al 3 E(first frequency hop)s 9% T3+ AY o9 AR
(e.g. PRB & AB)< 3| PUICCHY #12 F39 4 F(second frequency hop)s 9

o Fig A9 &9 AH(eg. PRB €9 AH)E 4 Br2 AAde] o) &7

Z AZ/MEYANA d2e PICCH 5SS 98 Fo4 A9 &

of
o
1

(e.g. PRB &% ARYE Ad®g3st= Wl dojA], sld PUCCH AF<9 A1 =5

i)

% E(lirst frequency hop)& $1% T35 A9 9% 4v(eg PRB T 4
Hysl et PUCCH A%2] A2 F3<¢ F(second frequency hop)& & F354 =

A @9 HAH(e.g. PRB % AR)E BLz TS olE g@-EAH/2E-TE/
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<100>

<101>

<104>

M= 24 1 2018-05-18

A -E- A (UE-specific/group common/cell-specific)dt &9 dlolo] Al xd®(higher
layer signaling)e|t} MAC CE Al 293 (MAC CE signaling) = L1 Ao Al2€H
(L1 control signaling)-= &9 8" @ dAEst=s Ao 4 AUrt.

F7HH ez 7RI/ Y ES A A A-EA /A T-E7 (cell-specific/UE-
specific)@ A9 #olol A id#H(higher laver signalling), MAC CE Alz2dH
(MAC CE signalling) T=& L1 Aol A Z2¥® (L1 control signaling)& Sl PUCCH
of 3t F34 S (frequency hopping)e <o o] &3 (enabling) A, ©T2oo]

S# (disabling)st =& Aeojg 4 i},

e, &3 T3 S ({requency hopping) WHEQS o 2 A1 PUCCHoY
g T3 2 (frequency hopping) "ol Aoy= Ak B dge] ¥
FehE 4= 9lon, PUCCH #of] PUSCH BE3= SRS &= PRACH 5 EE 4% 93 ¢

A/ Az oisl] 2 oA Aket F34 338 (frequency hopping) WHo] &
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of W, @&o] AL = = Al HGF FE A NINS 1 o9 #
Aol wet et FFa Ao ARAM WgE RES AAsts JRo HE

F7F AR g A 4 2 N =42 438" Ay, AR UE 9] ARe gy

¢

2 dz fUE e A% ARE A5 Q9% $E Ao 7hrte) o=

.

dtEo| ek AlBajz]e] A# o)A (SCS, subcarrier spacing) AEH 2 (Pleyclic

prefix)E F712 88 4 9o},

of i, d=g dFgE FEY Z HIgF JEE 7|ATo] 7FAHT AXTWUE
Aol gt & A4 55 21494 (common Resource Block indexing) 74Xl 2

] FAE £ ook, oriA AZXTHE Aelel= S (NB, narrowband) v Foj
A (WB, wideband) ZAEFE #lg]oj7zF 2 4 9o slzlo] WE(CA, Carrier

Aggregation)= T3t sl ol4de] HEWE AelofE AASE 2 9
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Ze AZPE AglolE AMEss BE 92 e FUd TF A BF a4

A ABRE THE AT F, Ao AXIE Ao ¢ e A(single

numerology) Z]WHQ1A] e B4 5o EH A (multiple numerology)ol] e HE S

7 (multiplexing)o]l o]FojA == dls} #Age] ©ddd RB duldo] &4

A
TR

TAHOE, AEW YEE FEY 4 FGE 2o I A ARE 2

Bom e A% AU BE A9 gu 9D AP OGS 9 o= Yug

G, 9TE AToRE A% UGF FE 4 F14 shle A%

nH>

@ TE A BE du4 AuE sdow sk A% 49 BE AdA(starting

o

o

AL EE T e dFHA Ao Ad A AFEA doly Al W

F34 T3 (frequency hopping) 274 ARE FA1T £ vH(S710).

of W, 4FR= Ae] ALl & Fs £ 4 JuE Fis £
A oRE ANE R, FFRA A} ALY AL FA5 AL AL @
o A9 B ¥ 4R 9 TP Ao AU A2 Fihr 49 G
@ 2d AL BEERB) BT AN F AolE UE =3 4 A9

66-31

Page 180 of 350

i,

i



<114

<115>

<116>

<117>

<118

<119>

Mz 24 : 2018-05-18

olgtoll Al ddal= Al Fug AY 94 2 A2 T A9 9L T
s3] £3E He AFEFEYET Ao AL FAsh= Al PUCCH, A2 PUCCHA 44

g9 H Fus AY d9E ousiy 427 Al F34 F(first frequency hop),

Fag 2 A oFE AAStE s AFEI Aol Adel o 9

T 58 & ool E(enable) T TlXoolE(disable) T A oJF-E A= ARE
A, gk E30] ool B (enable) ¥ Fukp Ego] YL, Fuhg T ol
Hzolol&(disable) qH 3 T o] FRHA F=Th

gtk Fipae go] sdE g, AdEa Aol Ade Al Fig Ad 4

Ao A Ee] AU ESFRB) &9 4dEe A 1 Fo5 A4 499 A4 PRB <l

ok Fojgs Bqe] AR A%, BRI Aol ALY A2 T4 AL 9
o] W Bl AN BSEW) ¢F ARE A 2 FA5 AL o] AL PB 2
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o9 Apt Aed A% H9E FEE FARE 29 AL ESEWY AF K}
Me 23" AAF NTE 1 o139 ARR) olSUA ewe] wy 2Rd
.

o =°l, = Tle.g 50 PRB) ofskel o= K#tol ve] dAd Al =

B 2 Jlleg. 27DE AAHAE, T &Fsh= A5ol= Kghol ve 44=

TG, GES A digF HE A AR 5 S99 538 43 ARE )

22 do, AEd A% HAE REE FH 4P Ao AL L FFIA vo|
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02 d2 f9F 3E 44 AeEs dsd d9E gE Ao 747 g9
SEo| gk AR} AH o] (SCS, subcarrier spacing) AXH 2 (Pleyclic
prefix)E& F7l2 ¥@% 4 9},

of o, d&d tiHE e 7} 9 F FEE T|A=o] AT FEWE
Aelold g 5 A4Y E= 994 (common Resource Block indexing) Xl ¢
sl 7FAE AT o714 AFXUE Aol FH 9B, narrowband) = HTH
A(WB, wideband) HEHE Aglolzt 2 £ Qo Aglo] WI(CA, Carrier

Aggregation)= TAsh= sty o]d9] A¥XHE AgofE AL v Ao

s}

ol AghE RE TR EA
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o

7 % 79 B Qg
A ARE TRT 7 AT S D] AXAE Aol & wrlEeAsingle
numerology) 7IWHlA] E= B grElE2{A(nultiple numerology)ol e HE &

94 (multiplexing)o] olFolAEA el #ARo]l BAd RB eyl 244

N
T A

Wro g st g A BE U AR S jE e F SEL Aoz HHE F
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o wf, AP Ao Ao W Fy T3 A A= Fug 59 4
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A, FI5 ggo] ¢lofo]E(enable)¥H FH5 590 FdEn, TS 570
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T, ATE e W9 9E 24 AR 3 e 339 24 JRE

NzE she], AEd 44 AE 52 Bo 4L Ao AL L 4FPA o

T 9 B AAYGE gE 7|AFe FAHL BRAFE ERelt)
T 92 Fxahd, 71A 3 (900)= A F(910) &} FA1F(920), Al F(930) &
zEdtt

93 A0 AL 2 4R d0l8 Ade) B@ FH5 $ (Treqvency hopping)
q4A ARE AL 5 ),
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fel® ez TAY G9% G2 Ao A, NE9E GE H0) A7) gdE
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AT o] hF FE HAH ARE 7|2E o, dAwd g

|
iE)

SGE 3

of Z8 au olgel 9eF FEES F e AN duR2 Ao Fus

F7F AdE 7 Adv. 4 2 N=42 44" 45, AR 9E Y HE= A
Evtor @D ¢ vk, wEpA], AT SR A Ao ARAQA tigE HE
E AASHE AR HE = 1HE Ee 2HEY 5 Ut

GE Az OeE GE 44 Ans A4@ G9E 3E A9 279 gaE
g Eo] gt A BAg|e] A#o] A (SCS, subcarrier spacing) AR (Pleyclic
prefix) & F7FE T 5 Ut}

—

ZEEDIES

o
53]

7]
ful

1-

I E
—_ pild

=
|m

o] o, A&F YAZ TE 7+ g4

i
X

rlr

Tai}

Aol tigt F5% A 55 U9 (common Resource Block indexing) 4 Hol 2

AXJE Fleloj= @Y (NB, narrowband) B+ T

4
o
i
ol
22
o
2
N
X
o
b

A(WB, wideband) AFHE slgloj7z E £ gdow o] HIHCA, Carrier

66-39

Page 188 of 350



Mz 24 : 2018-05-18

A ARE TR g v F, doe] AXE Aeeirt &Y 7 Ee A (single

Ui

numerology) 7|WHelA] = 55 FH EHA(multiple numerology)ol] td HE

A4 (multiplexing)e] o]FojA =R e} #AA el @dg RB A9de] HEd

159 FAGeE, AEd UGE FEY 2 4GS F=o] hF 7Y Fu: A

>

g 2T A4Y BEE odA HRE 7o T = AF Y BE odA(starting

BB index), % O9E SEo AAEE TRE 5 AT @@ A2 Z2 A9 B
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©a, 7 del® BEd 9@ P4 ARt 47 BE A9 BS A9y Jud 7
WoR e AR AL BF Q92 0 D o3 g9E G2 Aoz JuE F

160~ aem, ¥ Aol Al gid Fie 29 44 AnE Fus 57
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A Aol AE 2 AFgH 2 dolg] AL g T34 &3 (frequency hopping) A2

Al 137l glelAl,

A7) AFE R Aol Add W@ Fu £ 24 HET,

A 13l 2lofA],

7] A3 dolH Aol e Fas

foir
ot
(Tt
ol
ol
f
rlr

66-53

Page 202 of 350



1 2018-05-18

HzE 24

Al 158l 2heiA],

(73 16]

ol
Ton

~H

s

2]

‘_mmo

= =¢ Ad ESERB Y

3|

74

E B
—=

T

171

1

T

(4

Al 168l heiA,

s

2]

‘mo

7} vl

o A ESERBY A

L =
. =

].

g 74

E

T

M-
A

4o
e

0

(A 18]

oA &

o

=
H]
=
E-O
;i

-
.ﬂ.
N
1

fils]
el

ol
e

%i

66-54
Page 203 of 350



Mz 24 : 2018-05-18

[+ 19]

FFHA Ao AE H AFHIA oy A GREREH FAEE 7AT
ol ¢hefA,

A7) el diall 2" sty olde] digs HER A" tgE g E Al
of g YE HE(BWP, bandwidth part) A4 ARE ALsia, 47 9= 3
E A F v Al dies EE T dASHe AFHa A Ad 7 AT

A "ol Ado] thgt Fu F (frequency hopping) 2% HBE A%

A=
S

i
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A7) MEE e 2 AR R 4] s £ 49 JuE VxR
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A7) A dEE EES T AFHa Ao A 2 AFHA dolg ALde A
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g igsle Ale 5402 g 7A .
(A3 211

Al 19%el 2ol A,

A7) ek A ol Alde di@ Fukee 3 27 AR,

gty oo Fug 39 LEAgoE A" T 39 x4l Hihs

A7) Fa 79 924 ATS pAsE T 53 X AgY AeE
A7) 2 gEE GEE FAss 28 AY EECERB) Y AFE vEE 2
AEE AL EFo7 e 7|AF
[ 23]
Al 228l oA,
A7 Fag 23 9= I FAsE T 59 =gy e
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[22FA]

o AAloE AAT/SG B GALTOA 4 J3 Ald Saeades 9 F

39> &3 (frequency hopping)S Fddt= Wy 2 AAE AFd0, 4 HdAde=

o

go] AP Aol Ad SATFHIA vole] AEL 7IATOE AFste W
QoA Ao e o] e A" s olde tEE HER 7" o
A% FE Ao g te9F BE A ARE FAlss @A, VA= ez2RE o

A% HE 4 F shie S =S Fal AdEHE 4T Ao AY 2 4%

93 dolg Ade] BE FH5 53 24 ARE £A%E 94 2 %9 Uy
T e 44 AR 2 Fde 59 44 A2 JIRE s, JET $E 4 3
shtel s SR S 4%Ya Aol AW 2 4P voly AL AT

o7 AFds dAE 2dets s SACE s e Adn.
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<1> B s ZAAU/AG T AMEg(e]s B ETgol A= NR[New Radiol#l A

= O

AT E g oA A7 "W Ao Ad F544L HF frequency hopping BSHE

w 2o o dAds AAW/EG T A FellA A Fa Aol Ad

STAE AT F =% (frequency hopping) ROl oA, ZAFAA 77
w2 =E PUCCHY ofd F3 =of dfeFE HAses Arste As 542=
st W AT ET
[EHe 7dg 9]

3> Z 18 o E CS7FY] symbol level alignment®] o & ZEA|G ZEHo|t),

% 2%= Bandwidth partol] tigt 724 oAlE EA]F LR},
T 32 LTE/LTE-A A]2¥o A Aolw PUCCH frequency hoppingd] dE& =
A1 =Holt),

29-3

Page 219 of 350



i

<5

Mz 2A4 @ 2017-08-11

% 4+ UE-specific Bandwidth part 27 o] tigh @2 oA E ZAIG =9
o]t}

% 5% PUCCH durationol] 7]WHE frequency hopping rule?] o & ZEAIS &
Aol

% 6& DCIE 53 hopping offset indication Wye] d# & =AF THo]
=

=72 E OE A ofF A= A S BoF s kot

T 82 W 0B Al o A& vE Y AL HejFs Rt

ek Al drde] B &g AE 39 F Jdrtal duse Fyele 1A

AREAE TR B BAlA e whaE eujsls Euy g o= A, WCDNA
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LTE, HSPA % IMT-2020(5G H+= New Radio) oA 2] UE(User Equipment):= =&,
GSMell A1 2] MS(Mobile Station), UT(User Terminal), SS(Subscriber Station), 74
717 (wireless device) & EF EI@at= A@o R s)asolof & Aojn},
71A = e ACel)E dvtdow AbgA @y FA4lste A7 (station)
2 D3, =Z=-B(Node-B), eNB(evolved Node-B), gNB(gNode-B), LPN(Low Power
Node), #E|{(Sector), #o]E(Site), ThU¥g FEY <revf, BIS(Base Transceiver

= -~

System), HBAl2 EAE(Access Point), ESE(9E =

i

[e]

1o

[l =1 =

L=, T

A1

-

of
kd
bl

E, &441¥0E) dyo] =E(Relay Node), W7 A, vj3zg 4, nlo]j32 A,
2 A, e A RRH(Remote Radio Head), RU(Radio Unit), ==& “A(small cell)
T O AN A d9E BF g oujolr),

FA Ud" g A 4 Ads Alofss VATl EAEtEE VAT
T 7HA YU dE A D A 99 #Este wizk A cjmE A, s

olaz A, ¥z A, Ar A, 2F Asmall cel)E AFse FA I AA A

U, 2) ¥4 49 2 AAE AXNE Ao DA 249 ¥ 49 Awae
AR E0] L3 AAd 2] AHAY Ao goloz TAFEE A5
Feote BE FAEE BT VIAFTOR ARG 54 49} 7 el o}
FE, $541 £9E, £ XAE, £ EUE L AF9] A AN ¥
B 200 Al AR A el wE B olRshe A e JEelA] AlEE palstA
U FaAsHA Be 4 49 2 AAE NAFToRE AT ¢tk
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= 5944 9 E(transmission point F% transmission/reception point) 24

B AEss Az AvgAs 7HAe 84 g3 (component carrier), I &

B ogAAoA AgA wRs AEe, Boage Feus JE B )
4 APFe FAsREY AERE T AAU ik = Downlink) $54 FAS

TR ooz AGER SRS AFEE gl T dold] s agax @

oA71A, FFEAUplink, UL, B f¥3)= AHEA @20 98 7[Ax2

Z HelHE $ddhs ¥AHs dnste], 818" A(Downlink, DL, Ee ¥

4
rr
~
)
H
2
o
ol

sl AbEA B R HolHE Sailsts WS Augit,

TDD(Time Division Duplex) Hrdlo] Al&49 4 ¢l AE g2 FuFE Al&-51y
A4 %)+ FDD(Frequency Division Duplex) ®r2l, TDD ®b2l3} FDD HF4le] =8 Hb2]

of AbE&E 4 Ut

¢

e, FA A APl st wEd £ s 4g o 4

r

Fgae stdgaE FEEY 7EE AT
A a9t sheks =, PDCCH(Physical Downlink Control CHamnel),
PUCCH(Physical Uplink Control CHannel) &3 Z2 Aol AFEE Fste] Aol AR

£ A48, PDSCH(Physical Downlink Shared CHannel), PUSCH(Physical Uplink
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Shared CHannel) 53 &2 deolg ALz Ao HelHE AEFIT.

o] a}oll A= PUCCH, PUSCH, PDCCH 2 PDSCH &3 &2 AEE &3] A37 &

7= 4%E 'PUCCH, PUSCH, PDCCH = PDSCHE AF, A% = dE =2 317]

g, olalell A ZlAlEtE A9 AE A 2¥ ¥ (High Laver Signaling)& RRC

SehUE 2 EREE RRC ARE AFSHE RC AIER e £gwh

of

NIATE deER FEE AEs FHRH. ATE FUARE HAE

B
ik
r o3
)
odl
o
s
)
ey
a
i
il
Ac
r
a
=
k)

(unicast transmission)s 93+ F =z

8% 2AEY T FFA Ao AR 2 LA doly AdoAe e 9

T FA AEEAA H4EHE v A5 ZIds Aldel gld. TDHA(Time
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Division Multiple Access), FDMA(Frequency Division Multiple Access),
CDMA(Code Division Multiple Access), OFDMA(Orthogonal Frequency Division
HMultiple Access), NOMA(Non—Orthogonal Multiple Access), OFDM-TDMA, OFDM-FDMA,
OFDU-CDMA®} 22 vds vs 2% 7I¥es AHEE 5+ Advk. of7]A, NolAE
SCMA(Sparse Code Multiple Access)®} LDS(Low Density Spreading) & ¥ gH3hu}.

2 el o AAld= GSM, WCDMA, HSPAS A A LTE/LTE-Advanced, IMT-
20200.2 Agss vHlE7] T FAY, CDMA, (DVA-2000 2 UBE A&sts 571
A FA FA ol 5o A 29 AEd 5 sl

. w Ao Al MTC{Machine Tvpe Communication) © &2 low cost(E+ low
complexity) & AYPsl+= ©Y = coverage enhancements A Hdh= 9 52 ¢

njgd ¢ oo, T B waAoA] MIC @32 low cost(E= low complexity) 2/

2t

= coverage enhancements AY3t7] 93 54 sl agE2 AH2oH @dE v
T AT,
ThAl el B daA Ao A NIC 922 LTE 71¥ke] NIC B3 538 Tase
M5A AHel® 3GPP Release-13 low cost(®+= low complexity) UE categorv/type
L ugd 4 oy, == B g NIC 922 7129 LTE coverage tiu] 3k
¥ coverageE AYEFAY, =2 AHAY LRE AYs= 7]E9 3GPP Release-
olato]l Al A H UE category/type, =2 A FA A2H Release-13 low cost
(= low complexity) UE category/types &ulE 4 td. T, Release-149 4

Zo]®| further Enhanced MIC ©%-2 oujgd 4= 9},
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oo A NB-IoT(NarrowBand Internet of Things) 9T HAEe] [oTS

Ag *

e
1%
)
[
il
B
e,
ol
o,
rlr
e
1=}
e

oful g, NB-IoT 7149 B4& F4H 9%

r

o] (Indoor) ZAWelA, thFe] A& d@do] ofg A, AAANA=, 247 o
T OoHlE, 2 AY 2R, Zga FHHEE EYZ 7E2E LI e

3GPPoll A #H =9 < NR(New Radio)ol A thEm A<l AR Alu}e] 2 (usage
scenario) 4], eMBB(enhanced Mobile BroadBand), mMTC(massive Machine Type
Communication), URLLC(Ultra Reliable and Low Latency Communication)”} #}7]=
Y

w ®AAClA NR(New Radio)® #&AE Fuh4=, =9l ABZHq), A4,
ZFLEY, 99 (region), ME, ABHE AojHd, dolgAHd, F7IME, 7HF
FxAes, 74F AE, AT AAAs 37 Bs dA4 AHE ou Be FY A
S5 BdE AUz A" ¢ drt.

NR(New Radio)

3GPP= & AAT)/56 T4 dAM2 7w tid AFE 9% study item$
"Study on New Radio Access Technology'& 5<3til, o]& 7|WFo. & RAN WG1e] A

= 474 NR(New Radio)E 9% frame structure, chanmnel coding & modulation,

waveform & multiple access scheme o] el =47 AAHGT, NR2 LTE tiy]

Rl

“J
o
i,
=)
o

16 A58 ¥ oy, AlEgs 7A3% usage scenario 9&E 87

i 24 o] FojALE 27D

+
%

= ohFE QoS requirementsE TEA|A
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2}, &3] NRe thE 3 usage scenario®A] eMBB(enhancement Mobile BroadBand),
mMTC{massive MIC) % URLLC(Ultra Reliable and Low Latency Communications)”}
Ao P on  ZH7 9] ysage scenario® requirementsE TFESIZ] Y3 WPH o7 A
LTE thu] flexibledt frame structure A7 7% vy, Z+zZo] ysage

scenarior data rates, latency, reliability, coverage o ™3 requirements

7F A= Aolslz] mfEo] Yool NR Al AEE FAEE Fu

il
e
18
filo
it
%
I3
4
1o

usage scenario ¥ requirements® &E&H O E THIEA]T] 7] Y3 HhH o RA AR
TFE numerology(e.g. subcarrier spacing, subframe, TTI, etc.) 7]wke] H4 =z}

A FY(unit)S 2EACZ nultiplexingdhs= HWeoke] gk ool A7HT 9

215 g WHoEA, ANE UFE  subcarrier spacing@t= =
numerology®l] sl 3} =& E4=2] NR component carrier(s)= E3 TDM, FDM =
< TDM/FDM 71dto 2 T53ste] A Yst= W 2 time domaino] A8 &A= &
HE TN JofA st o] 49 time units Adshs Fotell e =7t o F
o7}, o]¢} B NRA A= time domain structure®] ¥ FFZA subframeol]
g A7t o]FojFgon, S|P subframe duratione A 2E7] AT reference
numerology2A] LTE®} w3t 15kHz SCS(Sub-Carrier Spacing) 7|9 normal CP
overhead?] 147]¢] OFDY symbols® T4 @dAg subframe durations 2372
AAstg . oo wgl NRoA] subframee Ims® time durationg 7pAv. @, LTE

2} =2 NRY subframe2 ZHA Q] reference time duration® = A, A A/&E
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H3 doly ~AE"HY 7199 HiE time unit 2 E2A] slot & mini-slote] AYE
T AUk o] Ag, T slots FASHE OFDM A&=9 75, y#2 up to 60kHzo
SCSEE-E ZHE numerologyell W&l y=7 and 1402 A%, 60kHzE T & SCST
Z-= numerology®l 744 y=149] #& ZHe® AAHAT.

olol wa} 999 slotd 77 L 1479 AEE FHE I gon,

7
o

MG slot9 transmission direction®] wet B 4Eo] DL transmissions 93|
o] gHAY, =L TE HE°] UL transmissiong | o]&HAY, Z2 DL
portion + (gap) + UL portion® HH=E o]&"H 4 v},

EF 429 numerology(F2 SCS)olA] 8lF slotht)h HL2 49 HAE=Z

39 mini-sloto] AoEo] o]lF 7|gto g A/33 HA voly $7iE Y3 #

2 4d0o]9 time-domain scheduling intervalo] 2AEF 7, €& slot aggregation
< &3 A/se "H32 dolH FalE Y 7 4ol time-domain scheduling

intervale] 742 < . 3] URLLC®} Z©¢] latency critical$t do]Ed] gk
Saale]l A, 15kiHzek 2ol SCSEke]l A2 numerology 71WHe] frame oA A
o9l 0.5ms(7 symbols) =2 Ims(14 symbols) 7]9+e] slot BGHYE AFAZ"o] o] F

old A% latency requirement® WEAZIZ] FE £ 2] wliZd] o]2 984

AT slotBU} AL 49 OFDN AL 2 FAH nini-slotS AYsle] o]& 7|wtog
3@ URLLCS} # latency criticaldt dloleld] thek LA EZH o] o]FojAEE A

= A7 oA &G vkgl Zo] ko] NR Carrier WOl A A2 thE SCS#EE
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2 7zt numerologyZ TDM and/or FDM W4 o2 thE3sle] A Astogs, 7079
numerology =2  A2H  slot(Z<S mini-slot) lengthsS 7]Wo &  latency
requirementol] StFo] dlolEE AAEH ST WURE 2HHL U, d & 5o of
el = 17 o] SCS7F 60kHzel H -, SCS 15kHzl AR 4dE dolzt 1/44 %
E o] &7] wiFol FLsA 7he] OFDN A EE e slots 7Y AT,
15kHz 7]¥+e] slot lengthe 0.5mso] &+ ¥FH, 60kHz 7]8F2] slot lengthe ¢
0.125ms .2 =54 "o},

oA 7 NRJIAE A2 tFE S F2 A= 2 TT1 lengthe HYFozsH,
URLLCS} eMBB Z+7+2] requirement® WEA1ZlE Wl gt =97 ¥ a
ATt

Wider bandwidth operations

712 LTE system®d AH$, 999 LIC CC(Component Carrier)o] Tt
scalable bandwidth operatione A3} tt. =, T3 deployment scenario®]]
weh dofo] LTE AFiAE shvhe] LTE CC8 FA T oA, #i 1.4 MHz 5§ 4
o 20 MHzo dE9ES FAE 5 dda, ool w299 normal LTE ¥ 3}
o] LTE CColl &l 20 MHz bandwidth®] <A1 capabilityE R A3,

SHARE, NR9]

it
o

el NR OCClAM AM=E 2 &4 bandwidth
capabilityE %k NR ©gof g Aol 7h5stes 2 AA7 o]FoAa glo
o, olo] wat offo] & 29 Fo] 499 NR CCol el AEdd vigFHer 74
st o)A e] bandwidth part(s)E T4, 92 H=Z A E thE bandwidth
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part configuration 2 activationg %3 flexibledt wider bandwidth operation

o]¢} Zko] 919J¢] NR CCx= v} o4k 9] bandwidth part® FEE £ glon,
ojof whe} Z+zte] wdol A= st ©]4be] bandwidth part7F FAE £ 9doed,
oo w&e & FAE d oA bandwidth part(s) & sk o]Are]

bandwidth part(s)e] gt activations F8l ¥ & A W/t Ha F4

>/

Ae BOFA A dig s FESES A9 g AU

T 9128l NR CCAlA =92 numerology(e.g. SCS, CP length, etc.)7} A
Hd A5, 449 bandwidth part B2 F52402 AT A2 YE numerology’t 2
AE g drk,

Frequency hopping for PUCCH in LTE

3GPP LTE/LTE-A Al&ElollA] wide] Adk &3 Ao AR(UCI, Uplink

Control Information)e Z&d7] 9o A3 d3 T4 Ao AQAded PUCCHY 74,

=)

stite] MBEZ Y WM &5 99 E frequency hopping®] ©]Fo] &, ©]

o PUCCH®] frequency hopping ©¥, =, hopping®] o|FoAl= tg22 d9 UL

ABazgle] Ax® digRel) o AAFHAT. £, oflel & 33 To] oY
UL AB =z frequency hopping= Zt7 ¢ £XA T4 FohFE 7|Eo

BodgZ NRAJA] d2ole] &304 PUCCH A&S #3] A2 ©& bandwidth
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part(s) A7e] o]FejAE ddE 7o PUCH AY T collisions 7] A%
PUCCH frequency hopping & & ol djsl] A|etgic}.

A7 A A &g vhel Zo] 9o NR = sy o] 4 Y bandwidth part(s)
2 7AE £ drk. d9Y NR CColA4] bandwidth part(s)S FAAe dojA, &F
bandwidth part(s)= UE-specificstA T+AHZAY, =2 cell-specificslA F+A4=E
T AT, =, ofgly T 49 Fo] Ao gF HE ME TE bandwidth part A
Aol o] FelAAY, F& doo NR CCol i8] ZE FFels FUF bandwidth

part AAo] o]Fojd £ Qi) ©, T 4= 3§}

T
{0
2
=z
ne,
HE
gfj’
(o]
(]
1o,
-1
0
2
2,

2 3! bandwidth part H o Fo] el & Ego] AT A= S

Ao)e NR CCl &l bandwidth part TF/de] olFoA™, F4% bandwidth
part & 7|A =3 @& 7+ PDCCH/PDSCH 57212 913+ &8 ¥ 3 bandwidth partol
tf 3 activation 2 PUCCH/PUSCH 212 9% A% ¥ 3 bandwidth partol] djd
activatione B8] @& 7|A= 3+ B2 HF A/3 H 2 bandwidth part7}
Axd 5 ok

oAl = ol AE d9]e] NR CColA]l FAE 299 slotollA] e @
% A= PUCCH AEE Hd F4EAY, =& activation® bandwidth parte] =7
7} Bt & A$2 13§ PUCCHY freguency hopping ¥y ol &) Aletgict,

TAHCE NRoll A= @29 U0l Asa f3] a9 slotollA 12 A=<

23] A+ short duration PUCCH®} 4-144E22 23] H%EEH+= long duration

O

PUCCHS] 27FA] & El o] PUCCHZ} Aojuitt, o] of, ol ddoa UCI AfF2 ¢
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3 sy &3 UolA 2 symbolZ FAE short PUCCHE AMEE}AL, 22 long
duration PUCCHZ A}&4<r 7§, frequency diversity gainge 97 93] frequency
hoppings #&% T8AMo] Y. 53], 2 symbol® A% short PUCCHY 78,
Z+2+ 2] symbol W9 E frequency hopping®] ¢]F & 4 4o, long duration
PUCCHS] 7 %ol dis| A= stube] slot WolAl &) 1'H2] frequency hoppings A

FEE AT 5 Ak,

iz

o] NRA| A @d3k slot Uloll A9 PUCCHY| 3t frequency hoppings A
gt WL 9loo] ddolA 2 symholsE FAIE short duration PUCCH =2 long
duration PUCCHE &3] UCLE A& o, 3% PUCCHI gt A%< frequency
hopping "H& Aed Fort g,

TAE o2 NRo| A= (E bandwidth adaption Aol wha} 2422 NR CCollA]
A2 8 S5 dEFs 2t bl gk A o] o]Fof el what Ar]olA A
=% vhep o) zbzhe] @ WE PUCCH &A1& 1% bandwidth part7} =R
TA 2 2AstE 5 9o, Do wet LIRS o] s (0] AlAE] o] ¢
3l @d3 frequency hopping rules #£-3}7] oo},

2 o Ae ol F aed FAF <2 PUCCH frequency hopping WHol| sl

wok 10 oh 529l

EEE-E

fol
ok,
Ajid
e

TA A frequency hopping Wl tig AWMA AAdZ A, long duration
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PUCCHS} short duration PUCCHO] ths] A2 ¢}E frequency hopping ruled # ol

mm‘

T U, B A9 slot H2 doje] oA PUCCH AsS fl8 228 Ak
o g wagt ME ©E frequency hopping rule A3 4 vy, & PUCCH

duration(short vs. long) <& PUCCHZ %<& s €99 HdE9 4 9 PUCCH A%

tle
a7
)
i
mﬂ

/2218 ¥ bandwidth partd] = =2 NR (9] A~ Qg2 &

o,

ST EA oo wEelA &3 PUCCHY| it frequency hopping bandwidth7b 4
ojg 4 Jr}. olo] WiF I 24, long duration PUCCHS 7-9-, <leoje] v&s

2)8] activation® bandwidth part®] e =3 #74 glo], g ©Ho] 4

b

& N

=

CCY Al thd 2o e} frequency hopping ¥ Zo] AAL T, short duration
PUCCHS] A9, 219 v H= 4% H3 £54E 93] activation® bandwidth
part 2] W Fo] M} frequency hopping e Fo] 2L es FfT 5 dvh. &
= olgk FARSHAl o9 slotoll A dole) deEs Ha €3E PUCCHY &

Ml a9 AR S7 B4 g ol A%, W o AlaE gelZel e

5
i)
=
5]
ol
N,
&2
ftlo
o
o

frequency hopping tH&Zeo] AA activation®l bandwidth

part o] tg =) w}d} frequency hopping T

i
ke
5
IR
ol
iq
k1
Jp

2
e

oh

¥

,
i

olel wid FAHSl d#|=Al, NR CCe AlLEl djHgFe) 7|¥S frequency
hopping rule(i.e. type-1 frequency hopping)® w9 W=E activation®
bandwidth part2] &£ 7183 frequency hopping rule(i.e. type-2 frequency
hopping)S AYdtx, (¥, type-l frequency hopping 2 type-2 frequency

hopping¥ &2 A o) & Teo] AdE= AL ofd) oY THEelA UCI

20-16

Page 232 of 350



<51

<52

Mz 2A4 @ 2017-08-11

AE2 Y3 442 frequency hopping ruleo] a5 UCI AE= 98] A4 PUCCH
o durationol 93] ZAHEE AL 5 ATk F, 479 = 59 Fo] dYY

long PUCCHY] A%, type-1 frequency hoppingS H£3&ti, short PUCCHY 4-¢

L

type—-2 frequency hoppings #&{EE A7, =& PUCCH AHL Hd &2
H symbol ¢ Fol] W} frequency hopping tvpe> ZAASEE Hogt 4 v}, v,
Al2El e 2o 71Hkgk frequency hopping rule(=, type-1 frequency hopping)©]
289 A5, 7 hopping HHFe| @2 F5A dHgF R F A5, PUCCHY
frequency hop 7F retuning gape] GoE 4 dvt. £ 7| F/UEAAA] UE-
specific/cell-specific higher layer signalling =& MAC CE signalling =2 L1

control signaling= &8 222 9 #H=2 o9 PUCH H45E& H3 frequency

hopping types 2R/ AAretEs AT 4 o,

ZIA /A E ZNA Zhzre] v H=E PUCCHY] gt frequency hopping T
QLG AR/ AASEE AHod F Q. oo e T A|AH] WHo=ZA, UE-

specific &2 cell-specific higher layer signalling Z29] v ¥z PUCCHoI

dE

& frequency hopping W %2 7| A=/HEAZAA 27 AdAsted A|LdH &)

FrE Aog £ ot} v, FrEe = |9 PUCCH frequency hopping 27 o

_1

Ao gdFdoa] L% default frequency hopping HEZol Y} default frequency

o

hopping ruleo] AoE 4 lov], 3]F default frequency hopping W% =

f

default frequency hopping rule< 4712 #H<b 1 2 = 59 &2 Wao
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bandwidth parte] TiEEol} E& MR Co) TEo] os) ABd 5 A &,

UE-specific/cell-specific higher layer signalingell |9+ PUCCH hopping ™H&=
A7 Al PUCCH duration, UCIS FF(e.g. SR, CSI feedback or HARQ ACK/NACK

feedback &)Y} pavload size &3 #HA ¢lo] @43 hopping HIZS DA LEE

J

Aolst A, =& Ar)e] Hob 13 o] PUCCH duration®)y &2 999 slotoA]

s

s

PUCCH A& 98 &%

e o, T I FF4Y payload size Fol W

PUCCH format ¥E WXE2l frequency hopping WE=ZL AASLEE Hoqd &

ZIA /A E Y ANA Zhzre] © HE PUCCHY] W3t frequency hopping Tt
Q&S AA/AANSES st B BE HRoERAM. ZIAF/HEYIAAN L1
control signalings %3] Zz9] PUCCH A4 H=Z 24T frequency hopping H<
& ArSES Ao g A, TAFRoR oo dEs 9% DL assigament
DCT &2 UL grant$} & DCIE T8 1) DTolA HARQ ACK/NACK s =m) Z&
CSI sj=wls 94§ PUCCH o] A

Ao g DO E& PUCCH A% A4K

g
7l frequency hopping W% AA| ARV AR ASHESE FJogT

i
oft
o
fz
£
o2

9k, @, control overhead® Eo0]7] 93 Heto zAl, dF DCIY PUCCH
frequency hopping WeZ A ARE Bl 7|AF/UEZANA HA] 715§

candidate value(s)E A2od2, DCIE Ed] lF candidate value(s) F 3 }9

il

#s AABIEE Aoqd 4 dvd. o] W) PUCCH frequency hoppings #&

candidate value(s): bandwidth part®] tHEZ =2 NR (CY AlAE gEEZ Fof

20-18

Page 234 of 350



<54

Mz 2A4 @ 2017-08-11

s A=A, 5 cell-specific/UE-specific higher layer signaling® &3l
A= /HES]F oa] 2AE & T
T Ydo9] default frequency hopping WHEEZ =2 default frequency
hopping rules AYslar, sl% default frequency hopping WIHE =2 default
frequency hopping rules AE% I PUCCH second hop®] frequency
location({Z, 3% PUCCHY second hop®] PRB(s))EF-E2] offset@t(e.g. PRB
offsetdt)& &< DL assignment DCI =& UL grant 59 L1 control signalinge
23] AT/ NEYINA dynamicdtAl indicationsiFE= AHgd 4 o). =
ZIA T/ E B4 dld offset Fh2 UE-specific/group common/cell-specific
higher laver signaling®]t} MAC CE signalingS 8] AASEE AT 4 Q).
o & Eof, & 63 o] A7]e] Hel LA Y=g Wy S e HE dA/2A43
9 bandwidth part® W= wWE type-2 frequency hopping®] U2 W&ol A
PUCCH A4S 93+ default frequency hopping rule®@A A5, 7|A /U EY
Z= 3|9 default frequency hopping ruled] ME &9 PUCCHE] second frequency
hopl. ZH-EH 9] frequency offset g L1 control signaling= %3] indicationd]F
= Ao 4 . v, E Iy 2 FA -2 default frequency hopping ruled}
Agel 4849 4+ 9t} o& £9], default frequency hopping bandwidth®] 7
2 cell-specific/UE-specific higher layer signalings 23] @& ¥HZ semi-
staticald] AAFHAY, 4719 H€<eF 19 type-2 frequency hopping®] default

hopping rule®ZA AJEHAY, =& A7je] Hel 13} o] PUCCH duratione]i}
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PUCCH symbol®] o] wa} A& thE default hopping rulee] AolE 4 vy, &

3 control overhead® =o|7] 2 ICIE %3] indicationd F Y& 32
hopping offset3 59 candidate valuesE©¢] A7l A&E3 L1 control
signaling= ¢ frequency hopping WHFH AA WY} A Yoz Jod
Ao,

ol 3: frequency hop W= T3 Ale.g. PRBIE Elsjir stgsie=

et}

219)9] slot WollA] €& inter-slot 7F PUCCH®| th§F frequency hopping®]

g AL &9 PUCCHY first frequency hops e T3 2AY &9 AH(e.g.

PRB 3 A H)< 3] PUCCHS] second frequency hopg % T3+ A4 &9

o,

H(e.g. PRB 2% AX)E 44 dHx=2 dAst ol& &g BEe] signalingdlF
5E A9 4 dy.

%, 7IAT/MES 2 A TF PUCCH &S 9 frequency AU % &
He.g. PRB &9 AHE)E A29® st "W sloix, a3 PUCCH HE9 first
frequency hope #3%F frequency A % HHB(e.g. PRB T AR)9 I3

PUCCH %59 second frequency hope A frequency A4 €93 AB(e.g. PRB &
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g AR)E HLEZE GFAFe, o]& [E-specific/group common/cell-specific

higher layer signaling®]u} MAC CE signaling =& L1 control signalings %3

F7FH o7 ZAT/UE ¢ Ao A cell-specific/UE-specific higher laver
signalling, MAC CE signalling =& L1 control signalings %3l PUCCHe| thgh
frequency hopping ¥ 52 enablingdt A v}, disablingdt == Ao 4+ r},

gl AF7)o A A &% frequency hopping W EY ZF o @A PUCCH o g
frequency hopping Wie] AYT= ASE E dno o] xgtd 4 9lon,
PUCCH #jel] PUSCH 32 SRS &2 PRACH & =& 4% #3 =7 Ad/450] ds)

B2 odbdo A A9t frequency hopping We] AEE F ¢glou, o B gy

=72 B gE Aol 9 71 =(1000) 9] 7 RAFE =Rl

off dojAl 7] A=l A Z+7t

lo
L
e
nE
KU
1
o
=
s
=
=2
o
N

2
&
Ry
1L
=
8,
i
o
it
ON
o

FA5(102008} A1 F(1030)= A& 2 2 58870 Zag A5y
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5 g2 gE AAde g AlEA FE(1100)9] AL HoFEs LHo
=
T 8% Fxed, & gE AA A0 93 ARg-A g (1100) S FAIR(1110)

il
£

FAF1110)= 7AF 27 E ateg 2 Ao 4R 2 Holg, fAA

o

EE Alof (11200 ded B dEs Fdsr]e Zad AA/AGC F4

Az Fold AF F2 A AE Sade AR F

&
B

L2 (frequency

hopping) ol oA 71AFo) Al 449 ddE & PUCCHY did £33 =9k o

T2 AAHEE ANk Jol 1E AWAL AGA FLI00)9] FFE Aol

H25(1130) s 71A =9 A2 Ao Ar 2 gy, HAAZE &F A

Azt AAdoA A58 EFlE E= SFTAES BAAY 28 7

oko
W,
=
N
(i
>
i
i
e,
e
15
=
oo
e
yos
C:H
>
2
i
N
_Q‘L
2
v
iy
e
1
=2,
™,
=i
_()rL

Ir
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A, B 2] &= Vs TopllA S Ade i A £ dgel 22
A SAA Wiy A &= ol add A 5 dage] e Aoy, o

gha] . B odgo] AA|E AAGEL B owgo] 7% AR

filo

@337 A%k 2] of

SAEE A2 ohyn. 2 2HY B ges ot ArEdol st s4qHo

2 wge Aol ¥

o

of ate, 1o} FF MY Wl de RE e AP

usi)
1,
iy
=Y,
lo
il
%
N
"
2
[#]
e
sk
Y,
=
&
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3+ 11
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2bA]

Hoadrge A u)/56 T4 dMageA A g3 Ao MY 544 9%

4

oA, A AxdE FAU/AG FA DAz oA

2

frequency hoppingol] g
A% H2 Aol Ad Fald HE T E°F(frequency hopping) HHHOl $lo
A, 7IAFANA Fzbe] g E PUCCH] e F35 = g HAAESE

AA s AL EQog s Wi A d.
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<1> B s ZAAU/AG T AMEg(e]s B ETgol A= NR[New Radiol#l A

= O

AT E g oA A7 "W Ao Ad F544L HF frequency hopping BSHE

w 2o o dAds AAW/EG T A FellA A Fa Aol Ad

STAE AT F =% (frequency hopping) ROl oA, ZAFAA 77
w2 =E PUCCHY ofd F3 =of dfeFE HAses Arste As 542=
st W AT ET
[EHe 7dg 9]

3> Z 18 o E CS7FY] symbol level alignment®] o & ZEA|G ZEHo|t),

% 2%= Bandwidth partol] tigt 724 oAlE EA]F LR},
T 32 LTE/LTE-A A]2¥o A Aolw PUCCH frequency hoppingd] dE& =
A1 =Holt),
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% 4+ UE-specific Bandwidth part 27 o] tigh @2 oA E ZAIG =9
o]t}

% 5% PUCCH durationol] 7]WHE frequency hopping rule?] o & ZEAIS &
Aol

% 6& DCIE 53 hopping offset indication Wye] d# & =AF THo]
=

=72 E OE A ofF A= A S BoF s kot

T 82 W 0B Al o A& vE Y AL HejFs Rt

ek Al drde] B &g AE 39 F Jdrtal duse Fyele 1A

AREAE TR B BAlA e whaE eujsls Euy g o= A, WCDNA
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LTE, HSPA % IMT-2020(5G H+= New Radio) oA 2] UE(User Equipment):= =&,
GSMell A1 2] MS(Mobile Station), UT(User Terminal), SS(Subscriber Station), 74
717 (wireless device) & EF EI@at= A@o R s)asolof & Aojn},
71A = e ACel)E dvtdow AbgA @y FA4lste A7 (station)
2 D3, =Z=-B(Node-B), eNB(evolved Node-B), gNB(gNode-B), LPN(Low Power
Node), #E|{(Sector), #o]E(Site), ThU¥g FEY <revf, BIS(Base Transceiver

= -~

System), HBAl2 EAE(Access Point), ESE(9E =

i

[e]

1o

[l =1 =

L=, T

A1

-

of
kd
bl

E, &441¥0E) dyo] =E(Relay Node), W7 A, vj3zg 4, nlo]j32 A,
2 A, e A RRH(Remote Radio Head), RU(Radio Unit), ==& “A(small cell)
T O AN A d9E BF g oujolr),

FA Ud" g A 4 Ads Alofss VATl EAEtEE VAT
T 7HA YU dE A D A 99 #Este wizk A cjmE A, s

olaz A, ¥z A, Ar A, 2F Asmall cel)E AFse FA I AA A

U, 2) ¥4 49 2 AAE AXNE Ao DA 249 ¥ 49 Awae
AR E0] L3 AAd 2] AHAY Ao goloz TAFEE A5
Feote BE FAEE BT VIAFTOR ARG 54 49} 7 el o}
FE, $541 £9E, £ XAE, £ EUE L AF9] A AN ¥
B 200 Al AR A el wE B olRshe A e JEelA] AlEE palstA
U FaAsHA Be 4 49 2 AAE NAFToRE AT ¢tk
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= 5944 9 E(transmission point F% transmission/reception point) 24

B AEss Az AvgAs 7HAe 84 g3 (component carrier), I &

B ogAAoA AgA wRs AEe, Boage Feus JE B )
4 APFe FAsREY AERE T AAU ik = Downlink) $54 FAS

TR ooz AGER SRS AFEE gl T dold] s agax @

oA71A, FFEAUplink, UL, B f¥3)= AHEA @20 98 7[Ax2

Z HelHE $ddhs ¥AHs dnste], 818" A(Downlink, DL, Ee ¥

4
rr
~
)
H
2
o
ol

sl AbEA B R HolHE Sailsts WS Augit,

TDD(Time Division Duplex) Hrdlo] Al&49 4 ¢l AE g2 FuFE Al&-51y
A4 %)+ FDD(Frequency Division Duplex) ®r2l, TDD ®b2l3} FDD HF4le] =8 Hb2]

of AbE&E 4 Ut

¢

e, FA A APl st wEd £ s 4g o 4

r

Fgae stdgaE FEEY 7EE AT
A a9t sheks =, PDCCH(Physical Downlink Control CHamnel),
PUCCH(Physical Uplink Control CHannel) &3 Z2 Aol AFEE Fste] Aol AR

£ A48, PDSCH(Physical Downlink Shared CHannel), PUSCH(Physical Uplink
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<16>

<17

<18>

<19

Shared CHannel) 53 &2 deolg ALz Ao HelHE AEFIT.

o] a}oll A= PUCCH, PUSCH, PDCCH 2 PDSCH &3 &2 AEE &3] A37 &

7= 4%E 'PUCCH, PUSCH, PDCCH = PDSCHE AF, A% = dE =2 317]

g, olalell A ZlAlEtE A9 AE A 2¥ ¥ (High Laver Signaling)& RRC

SehUE 2 EREE RRC ARE AFSHE RC AIER e £gwh

of

NIATE deER FEE AEs FHRH. ATE FUARE HAE

B
ik
r o3
)
odl
o
s
)
ey
a
i
il
Ac
r
a
=
k)

(unicast transmission)s 93+ F =z

8% 2AEY T FFA Ao AR 2 LA doly AdoAe e 9

T FA AEEAA H4EHE v A5 ZIds Aldel gld. TDHA(Time
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Division Multiple Access), FDMA(Frequency Division Multiple Access),
CDMA(Code Division Multiple Access), OFDMA(Orthogonal Frequency Division
HMultiple Access), NOMA(Non—Orthogonal Multiple Access), OFDM-TDMA, OFDM-FDMA,
OFDU-CDMA®} 22 vds vs 2% 7I¥es AHEE 5+ Advk. of7]A, NolAE
SCMA(Sparse Code Multiple Access)®} LDS(Low Density Spreading) & ¥ gH3hu}.

2 el o AAld= GSM, WCDMA, HSPAS A A LTE/LTE-Advanced, IMT-
20200.2 Agss vHlE7] T FAY, CDMA, (DVA-2000 2 UBE A&sts 571
A FA FA ol 5o A 29 AEd 5 sl

. w Ao Al MTC{Machine Tvpe Communication) © &2 low cost(E+ low
complexity) & AYPsl+= ©Y = coverage enhancements A Hdh= 9 52 ¢

njgd ¢ oo, T B waAoA] MIC @32 low cost(E= low complexity) 2/

2t

= coverage enhancements AY3t7] 93 54 sl agE2 AH2oH @dE v
T AT,
ThAl el B daA Ao A NIC 922 LTE 71¥ke] NIC B3 538 Tase
M5A AHel® 3GPP Release-13 low cost(®+= low complexity) UE categorv/type
L ugd 4 oy, == B g NIC 922 7129 LTE coverage tiu] 3k
¥ coverageE AYEFAY, =2 AHAY LRE AYs= 7]E9 3GPP Release-
olato]l Al A H UE category/type, =2 A FA A2H Release-13 low cost
(= low complexity) UE category/types &ulE 4 td. T, Release-149 4

Zo]®| further Enhanced MIC ©%-2 oujgd 4= 9},
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oo A NB-IoT(NarrowBand Internet of Things) 9T HAEe] [oTS

Ag *

e
1%
)
[
il
B
e,
ol
o,
rlr
e
1=}
e

oful g, NB-IoT 7149 B4& F4H 9%

r

o] (Indoor) ZAWelA, thFe] A& d@do] ofg A, AAANA=, 247 o
T OoHlE, 2 AY 2R, Zga FHHEE EYZ 7E2E LI e

3GPPoll A #H =9 < NR(New Radio)ol A thEm A<l AR Alu}e] 2 (usage
scenario) 4], eMBB(enhanced Mobile BroadBand), mMTC(massive Machine Type
Communication), URLLC(Ultra Reliable and Low Latency Communication)”} #}7]=
Y

w ®AAClA NR(New Radio)® #&AE Fuh4=, =9l ABZHq), A4,
ZFLEY, 99 (region), ME, ABHE AojHd, dolgAHd, F7IME, 7HF
FxAes, 74F AE, AT AAAs 37 Bs dA4 AHE ou Be FY A
S5 BdE AUz A" ¢ drt.

NR(New Radio)

3GPP= & AAT)/56 T4 dAM2 7w tid AFE 9% study item$
"Study on New Radio Access Technology'& 5<3til, o]& 7|WFo. & RAN WG1e] A

= 474 NR(New Radio)E 9% frame structure, chanmnel coding & modulation,

waveform & multiple access scheme o] el =47 AAHGT, NR2 LTE tiy]

Rl

“J
o
i,
=)
o

16 A58 ¥ oy, AlEgs 7A3% usage scenario 9&E 87

i 24 o] FojALE 27D

+
%

= ohFE QoS requirementsE TEA|A
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2}, &3] NRe thE 3 usage scenario®A] eMBB(enhancement Mobile BroadBand),
mMTC{massive MIC) % URLLC(Ultra Reliable and Low Latency Communications)”}
Ao P on  ZH7 9] ysage scenario® requirementsE TFESIZ] Y3 WPH o7 A
LTE thu] flexibledt frame structure A7 7% vy, Z+zZo] ysage

scenarior data rates, latency, reliability, coverage o ™3 requirements

7F A= Aolslz] mfEo] Yool NR Al AEE FAEE Fu

il
e
18
filo
it
%
I3
4
1o

usage scenario ¥ requirements® &E&H O E THIEA]T] 7] Y3 HhH o RA AR
TFE numerology(e.g. subcarrier spacing, subframe, TTI, etc.) 7]wke] H4 =z}

A FY(unit)S 2EACZ nultiplexingdhs= HWeoke] gk ool A7HT 9

215 g WHoEA, ANE UFE  subcarrier spacing@t= =
numerology®l] sl 3} =& E4=2] NR component carrier(s)= E3 TDM, FDM =
< TDM/FDM 71dto 2 T53ste] A Yst= W 2 time domaino] A8 &A= &
HE TN JofA st o] 49 time units Adshs Fotell e =7t o F
o7}, o]¢} B NRA A= time domain structure®] ¥ FFZA subframeol]
g A7t o]FojFgon, S|P subframe duratione A 2E7] AT reference
numerology2A] LTE®} w3t 15kHz SCS(Sub-Carrier Spacing) 7|9 normal CP
overhead?] 147]¢] OFDY symbols® T4 @dAg subframe durations 2372
AAstg . oo wgl NRoA] subframee Ims® time durationg 7pAv. @, LTE

2} =2 NRY subframe2 ZHA Q] reference time duration® = A, A A/&E
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H3 doly ~AE"HY 7199 HiE time unit 2 E2A] slot & mini-slote] AYE
T AUk o] Ag, T slots FASHE OFDM A&=9 75, y#2 up to 60kHzo
SCSEE-E ZHE numerologyell W&l y=7 and 1402 A%, 60kHzE T & SCST
Z-= numerology®l 744 y=149] #& ZHe® AAHAT.

olol wa} 999 slotd 77 L 1479 AEE FHE I gon,

7
o

MG slot9 transmission direction®] wet B 4Eo] DL transmissions 93|
o] gHAY, =L TE HE°] UL transmissiong | o]&HAY, Z2 DL
portion + (gap) + UL portion® HH=E o]&"H 4 v},

EF 429 numerology(F2 SCS)olA] 8lF slotht)h HL2 49 HAE=Z

39 mini-sloto] AoEo] o]lF 7|gto g A/33 HA voly $7iE Y3 #

2 4d0o]9 time-domain scheduling intervalo] 2AEF 7, €& slot aggregation
< &3 A/se "H32 dolH FalE Y 7 4ol time-domain scheduling

intervale] 742 < . 3] URLLC®} Z©¢] latency critical$t do]Ed] gk
Saale]l A, 15kiHzek 2ol SCSEke]l A2 numerology 71WHe] frame oA A
o9l 0.5ms(7 symbols) =2 Ims(14 symbols) 7]9+e] slot BGHYE AFAZ"o] o] F

old A% latency requirement® WEAZIZ] FE £ 2] wliZd] o]2 984

AT slotBU} AL 49 OFDN AL 2 FAH nini-slotS AYsle] o]& 7|wtog
3@ URLLCS} # latency criticaldt dloleld] thek LA EZH o] o]FojAEE A

= A7 oA &G vkgl Zo] ko] NR Carrier WOl A A2 thE SCS#EE
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2 7zt numerologyZ TDM and/or FDM W4 o2 thE3sle] A Astogs, 7079
numerology =2  A2H  slot(Z<S mini-slot) lengthsS 7]Wo &  latency
requirementol] StFo] dlolEE AAEH ST WURE 2HHL U, d & 5o of
el = 17 o] SCS7F 60kHzel H -, SCS 15kHzl AR 4dE dolzt 1/44 %
E o] &7] wiFol FLsA 7he] OFDN A EE e slots 7Y AT,
15kHz 7]¥+e] slot lengthe 0.5mso] &+ ¥FH, 60kHz 7]8F2] slot lengthe ¢
0.125ms .2 =54 "o},

oA 7 NRJIAE A2 tFE S F2 A= 2 TT1 lengthe HYFozsH,
URLLCS} eMBB Z+7+2] requirement® WEA1ZlE Wl gt =97 ¥ a
ATt

Wider bandwidth operations

712 LTE system®d AH$, 999 LIC CC(Component Carrier)o] Tt
scalable bandwidth operatione A3} tt. =, T3 deployment scenario®]]
weh dofo] LTE AFiAE shvhe] LTE CC8 FA T oA, #i 1.4 MHz 5§ 4
o 20 MHzo dE9ES FAE 5 dda, ool w299 normal LTE ¥ 3}
o] LTE CColl &l 20 MHz bandwidth®] <A1 capabilityE R A3,

SHARE, NR9]

it
o

el NR OCClAM AM=E 2 &4 bandwidth
capabilityE %k NR ©gof g Aol 7h5stes 2 AA7 o]FoAa glo
o, olo] wat offo] & 29 Fo] 499 NR CCol el AEdd vigFHer 74
st o)A e] bandwidth part(s)E T4, 92 H=Z A E thE bandwidth
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part configuration 2 activationg %3 flexibledt wider bandwidth operation

o]¢} Zko] 919J¢] NR CCx= v} o4k 9] bandwidth part® FEE £ glon,
ojof whe} Z+zte] wdol A= st ©]4be] bandwidth part7F FAE £ 9doed,
oo w&e & FAE d oA bandwidth part(s) & sk o]Are]

bandwidth part(s)e] gt activations F8l ¥ & A W/t Ha F4

>/

Ae BOFA A dig s FESES A9 g AU

T 9128l NR CCAlA =92 numerology(e.g. SCS, CP length, etc.)7} A
Hd A5, 449 bandwidth part B2 F52402 AT A2 YE numerology’t 2
AE g drk,

Frequency hopping for PUCCH in LTE

3GPP LTE/LTE-A Al&ElollA] wide] Adk &3 Ao AR(UCI, Uplink

Control Information)e Z&d7] 9o A3 d3 T4 Ao AQAded PUCCHY 74,

=)

stite] MBEZ Y WM &5 99 E frequency hopping®] ©]Fo] &, ©]

o PUCCH®] frequency hopping ©¥, =, hopping®] o|FoAl= tg22 d9 UL

ABazgle] Ax® digRel) o AAFHAT. £, oflel & 33 To] oY
UL AB =z frequency hopping= Zt7 ¢ £XA T4 FohFE 7|Eo

BodgZ NRAJA] d2ole] &304 PUCCH A&S #3] A2 ©& bandwidth
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part(s) A7e] o]FejAE ddE 7o PUCH AY T collisions 7] A%
PUCCH frequency hopping & & ol djsl] A|etgic}.

A7 A A &g vhel Zo] 9o NR = sy o] 4 Y bandwidth part(s)
2 7AE £ drk. d9Y NR CColA4] bandwidth part(s)S FAAe dojA, &F
bandwidth part(s)= UE-specificstA T+AHZAY, =2 cell-specificslA F+A4=E
T AT, =, ofgly T 49 Fo] Ao gF HE ME TE bandwidth part A
Aol o] FelAAY, F& doo NR CCol i8] ZE FFels FUF bandwidth

part AAo] o]Fojd £ Qi) ©, T 4= 3§}

T
{0
2
=z
ne,
HE
gfj’
(o]
(]
1o,
-1
0
2
2,

2 3! bandwidth part H o Fo] el & Ego] AT A= S

Ao)e NR CCl &l bandwidth part TF/de] olFoA™, F4% bandwidth
part & 7|A =3 @& 7+ PDCCH/PDSCH 57212 913+ &8 ¥ 3 bandwidth partol
tf 3 activation 2 PUCCH/PUSCH 212 9% A% ¥ 3 bandwidth partol] djd
activatione B8] @& 7|A= 3+ B2 HF A/3 H 2 bandwidth part7}
Axd 5 ok

oAl = ol AE d9]e] NR CColA]l FAE 299 slotollA] e @
% A= PUCCH AEE Hd F4EAY, =& activation® bandwidth parte] =7
7} Bt & A$2 13§ PUCCHY freguency hopping ¥y ol &) Aletgict,

TAHCE NRoll A= @29 U0l Asa f3] a9 slotollA 12 A=<

23] A+ short duration PUCCH®} 4-144E22 23] H%EEH+= long duration

O

PUCCHS] 27FA] & El o] PUCCHZ} Aojuitt, o] of, ol ddoa UCI AfF2 ¢
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3 sy &3 UolA 2 symbolZ FAE short PUCCHE AMEE}AL, 22 long
duration PUCCHZ A}&4<r 7§, frequency diversity gainge 97 93] frequency
hoppings #&% T8AMo] Y. 53], 2 symbol® A% short PUCCHY 78,
Z+2+ 2] symbol W9 E frequency hopping®] ¢]F & 4 4o, long duration
PUCCHS] 7 %ol dis| A= stube] slot WolAl &) 1'H2] frequency hoppings A

FEE AT 5 Ak,

iz

o] NRA| A @d3k slot Uloll A9 PUCCHY| 3t frequency hoppings A
gt WL 9loo] ddolA 2 symholsE FAIE short duration PUCCH =2 long
duration PUCCHE &3] UCLE A& o, 3% PUCCHI gt A%< frequency
hopping "H& Aed Fort g,

TAE o2 NRo| A= (E bandwidth adaption Aol wha} 2422 NR CCollA]
A2 8 S5 dEFs 2t bl gk A o] o]Fof el what Ar]olA A
=% vhep o) zbzhe] @ WE PUCCH &A1& 1% bandwidth part7} =R
TA 2 2AstE 5 9o, Do wet LIRS o] s (0] AlAE] o] ¢
3l @d3 frequency hopping rules #£-3}7] oo},

2 o Ae ol F aed FAF <2 PUCCH frequency hopping WHol| sl

wok 10 oh 529l

EEE-E

fol
ok,
Ajid
e

TA A frequency hopping Wl tig AWMA AAdZ A, long duration
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PUCCHS} short duration PUCCHO] ths] A2 ¢}E frequency hopping ruled # ol

mm‘

T U, B A9 slot H2 doje] oA PUCCH AsS fl8 228 Ak
o g wagt ME ©E frequency hopping rule A3 4 vy, & PUCCH

duration(short vs. long) <& PUCCHZ %<& s €99 HdE9 4 9 PUCCH A%

tle
a7
)
i
mﬂ

/2218 ¥ bandwidth partd] = =2 NR (9] A~ Qg2 &

o,

ST EA oo wEelA &3 PUCCHY| it frequency hopping bandwidth7b 4
ojg 4 Jr}. olo] WiF I 24, long duration PUCCHS 7-9-, <leoje] v&s

2)8] activation® bandwidth part®] e =3 #74 glo], g ©Ho] 4

b

& N

=

CCY Al thd 2o e} frequency hopping ¥ Zo] AAL T, short duration
PUCCHS] A9, 219 v H= 4% H3 £54E 93] activation® bandwidth
part 2] W Fo] M} frequency hopping e Fo] 2L es FfT 5 dvh. &
= olgk FARSHAl o9 slotoll A dole) deEs Ha €3E PUCCHY &

Ml a9 AR S7 B4 g ol A%, W o AlaE gelZel e

5
i)
=
5]
ol
N,
&2
ftlo
o
o

frequency hopping tH&Zeo] AA activation®l bandwidth

part o] tg =) w}d} frequency hopping T

i
ke
5
IR
ol
iq
k1
Jp

2
e

oh

¥

,
i

olel wid FAHSl d#|=Al, NR CCe AlLEl djHgFe) 7|¥S frequency
hopping rule(i.e. type-1 frequency hopping)® w9 W=E activation®
bandwidth part2] &£ 7183 frequency hopping rule(i.e. type-2 frequency
hopping)S AYdtx, (¥, type-l frequency hopping 2 type-2 frequency

hopping¥ &2 A o) & Teo] AdE= AL ofd) oY THEelA UCI
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AE2 Y3 442 frequency hopping ruleo] a5 UCI AE= 98] A4 PUCCH
o durationol 93] ZAHEE AL 5 ATk F, 479 = 59 Fo] dYY

long PUCCHY] A%, type-1 frequency hoppingS H£3&ti, short PUCCHY 4-¢

L

type—-2 frequency hoppings #&{EE A7, =& PUCCH AHL Hd &2
H symbol ¢ Fol] W} frequency hopping tvpe> ZAASEE Hogt 4 v}, v,
Al2El e 2o 71Hkgk frequency hopping rule(=, type-1 frequency hopping)©]
289 A5, 7 hopping HHFe| @2 F5A dHgF R F A5, PUCCHY
frequency hop 7F retuning gape] GoE 4 dvt. £ 7| F/UEAAA] UE-
specific/cell-specific higher layer signalling =& MAC CE signalling =2 L1

control signaling= &8 222 9 #H=2 o9 PUCH H45E& H3 frequency

hopping types 2R/ AAretEs AT 4 o,

ZIA /A E ZNA Zhzre] v H=E PUCCHY] gt frequency hopping T
QLG AR/ AASEE AHod F Q. oo e T A|AH] WHo=ZA, UE-

specific &2 cell-specific higher layer signalling Z29] v ¥z PUCCHoI

dE

& frequency hopping W %2 7| A=/HEAZAA 27 AdAsted A|LdH &)

FrE Aog £ ot} v, FrEe = |9 PUCCH frequency hopping 27 o

_1

Ao gdFdoa] L% default frequency hopping HEZol Y} default frequency

o

hopping ruleo] AoE 4 lov], 3]F default frequency hopping W% =

f

default frequency hopping rule< 4712 #H<b 1 2 = 59 &2 Wao
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bandwidth parte] TiEEol} E& MR Co) TEo] os) ABd 5 A &,

UE-specific/cell-specific higher layer signalingell |9+ PUCCH hopping ™H&=
A7 Al PUCCH duration, UCIS FF(e.g. SR, CSI feedback or HARQ ACK/NACK

feedback &)Y} pavload size &3 #HA ¢lo] @43 hopping HIZS DA LEE

J

Aolst A, =& Ar)e] Hob 13 o] PUCCH duration®)y &2 999 slotoA]

s

s

PUCCH A& 98 &%

e o, T I FF4Y payload size Fol W

PUCCH format ¥E WXE2l frequency hopping WE=ZL AASLEE Hoqd &

ZIA /A E Y ANA Zhzre] © HE PUCCHY] W3t frequency hopping Tt
Q&S AA/AANSES st B BE HRoERAM. ZIAF/HEYIAAN L1
control signalings %3] Zz9] PUCCH A4 H=Z 24T frequency hopping H<
& ArSES Ao g A, TAFRoR oo dEs 9% DL assigament
DCT &2 UL grant$} & DCIE T8 1) DTolA HARQ ACK/NACK s =m) Z&
CSI sj=wls 94§ PUCCH o] A

Ao g DO E& PUCCH A% A4K

g
7l frequency hopping W% AA| ARV AR ASHESE FJogT

i
oft
o
fz
£
o2

9k, @, control overhead® Eo0]7] 93 Heto zAl, dF DCIY PUCCH
frequency hopping WeZ A ARE Bl 7|AF/UEZANA HA] 715§

candidate value(s)E A2od2, DCIE Ed] lF candidate value(s) F 3 }9

il

#s AABIEE Aoqd 4 dvd. o] W) PUCCH frequency hoppings #&

candidate value(s): bandwidth part®] tHEZ =2 NR (CY AlAE gEEZ Fof
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o) o7}, & cell-specific/UE-specific higher layer signalingd 3|
A EG T o8] 24D 5 A

= J9)9] default frequency hopping WEE =2 default frequency

hopping rules AYslar, sl% default frequency hopping WIHE =2 default
frequency hopping rules AE% I PUCCH second hop®] frequency
location(=, 3 PUCCHY second hop9 PRB(s))ZHE 9 offsetfkle.g. PRB
offsetdt)& &< DL assignment DCI =& UL grant 59 L1 control signalinge
23] AT/ NEYINA dynamicdtAl indicationsiFE= AHgd 4 o}, o E
=0, & 63 o] A7 Hel 194 7=d Wy T 9E EER dA/EAdsd
bandwidth part® ©iE&Eo] wWE type-2 frequency hopping®] U9 w oA
PUCCH A42 ¢ default frequency hopping rule®ZA] #AeolF, 7]A I /UEY
3= 3T default frequency hopping rulel] w2 &% PUCCHY second frequency
hop2. ZH-H 9 frequency offsetd= L1 control signaling= =3 indicationd|F
=5 Aog £ 9. o, B 29HEe FA 42 default frequency hopping rule¥}
HBAGe] BgE 4 Jdu. o2 E9], default frequency hopping bandwidth®]
2 cell-specific/UE-specific higher layer signalings %3] @3¢ EZ semi-
staticstA] AASAV, 4719 H<9F 19] type-2 frequency hopping®] default
hopping ruleZ4] A7, L& 4719 Wt 13 o] PUCCH duration®]v}
PUCCH symbol?] ol wa} A& E default hopping ruleo] Ho"E 4 o}, =

Bl control overhead® Zol7] & DS 53 indication® F U= 2
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hopping offset3E9 candidate valuesE©°] A7]olA] Al&3% L1 control
signalings %% frequency hopping WEE AA HHT Fdg #Hyoz Fog=d
T AT

F7FH o7 ZAT/UE ¢ Ao A cell-specific/UE-specific higher laver
signalling, MAC CE signalling =& L1 control signalings %3l PUCCHe| thgh
frequency hopping ¥ 52 enablingdt A v}, disablingdt == Ao 4+ r},

gl AF7)o A A &% frequency hopping W EY ZF o @A PUCCH o g
frequency hopping Wie] AYT= ASE E dno o] xgtd 4 9lon,
PUCCH 9] PUSCH &+ SRS &< PRACH & EE 4% &3 =7 Ag/Azo] dis)

B2 odbdo A A9t frequency hopping We] AEE F ¢glou, o B gy

=72 B gE Aol 9 71 =(1000) 9] 7 RAFE =Rl

off dojAl 7] A=l A Z+7t

lo
L
e
nE
KU
1
o
g
s
=
=2
o
N

2
&
Ry
1L
=
8,
i
o
it
ON
o

FAF(1020) 9 FAIF(1030) = e £ 28-S 7457 Zag dzy
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5 g2 gE AAde g AlEA FE(1100)9] AL HoFEs LHo
=
T 8% Fxed, & gE AA A0 93 ARg-A g (1100) S FAIR(1110)

il
£

FAF1110)= 7AF 27 E ateg 2 Ao 4R 2 Holg, fAA

o

EE Alof (11200 ded B dEs Fdsr]e Zad AA/AGC F4

Az Fold AF F2 A AE Sade AR F

&
B

L2 (frequency

hopping) ol oA 71AFo) Al 449 ddE & PUCCHY did £33 =9k o

T2 AAHEE ANk Jol 1E AWAL AGA FLI00)9] FFE Aol

H25(1130) s 71A =9 A2 Ao Ar 2 gy, HAAZE &F A

Azt AAdoA A58 EFlE E= SFTAES BAAY 28 7

oko
W,
=
N
(i
>
i
i
e,
e
15
=
oo
e
yos
C:H
>
2
i
N
_Q‘L
2
v
iy
e
1
=2,
™,
=i
_()rL

Ir
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A, B 2] &= Vs TopllA S Ade i A £ dgel 22
A SAA Wiy A &= ol add A 5 dage] e Aoy, o

gha] . B odgo] AA|E AAGEL B owgo] 7% AR

filo

@337 A%k 2] of

SAEE A2 ohyn. 2 2HY B ges ot ArEdol st s4qHo

2 wge Aol ¥

o

of ate, 1o} FF MY Wl de RE e AP

usi)
1,
iy
=Y,
lo
il
%
N
"
2
[#]
e
sk
Y,
=
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3+ 11
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[2oHA]

Bodge A/ FH ATl 4F 92 Aol A

(i
oby
RS
>
o
P
o,

4

frequency hopping®] #E Zlo &

2

A AN AW/ FA A2 To A
e Ha2 Aol Ald S7AE A% T3 =% (frequency hopping) HHo 2lof
A, ANAZTAA Fe gz PUCCHY] WF Fi =g f9Eg

A 7 =]
= = =% O}‘E%‘

AA s AL EQog s Wi A d.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/048,210
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
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 300
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 660
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 760
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 18 minus 20= OR |« 100 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) 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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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
16/048,210 07/27/2018 2414 1720 811.0136 18 3
CONFIRMATION NO. 1073
76277 FILING RECEIPT

.0 Bow 031325 0L

Sterling, VA 20165
Date Mailed: 09/11/2018

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

Inventor(s)

Kyujin PARK, Seoul, KOREA, REPUBLIC OF;

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

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

REPUBLIC OF KOREA 10-2017-0095980 07/28/2017

REPUBLIC OF KOREA 10-2017-0102577 08/11/2017

REPUBLIC OF KOREA 10-2018-0057278 05/18/2018

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

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

If Required, Foreign Filing License Granted: 09/10/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/048,210

Projected Publication Date: 01/31/2019

Non-Publication Request: No

Early Publication Request: No

Title

APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING UPLINK CHANNEL
Preliminary Class

370
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

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

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

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

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

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

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

NOT GRANTED

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

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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Doc Code: PAL
. L . PTO/AIAB2A (07-12)
Docuament Description: Power of Attomey Approved for use through 11/30/2014. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

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 July 27, 2018
First Named Inventor Kyujin PARK

Title APPARATUS AND METHOD FOR TRANSMITTING AND RECE{VING UPLINK CHANNEL
Art Unit TRD
Examiner Name TBD

Attorney Docket Number 811.01386
SIGNATURE of Applicant or Patent Practitioner

Signature /tan M. Hughes/ Date 0712712018
Name lan M. Hughes Telephone | B¢ 1-267-7183

Registration Number 4’5 sggg

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 information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the pubtic which is to file {and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Cfficer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED

FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-806-PT0O-9199 and select option 2.
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FTCUAINEZR(DTY12)

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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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING UPLINK

CHANNEL
First Named Inventor/Applicant Name: Kyujin PARK
Filer: Kyung Hee Kim
Attorney Docket Number: 811.0136
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 300 300
UTILITY SEARCH FEE 1111 1 660 660
UTILITY EXAMINATION FEE 1311 1 760 760
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

-

-3
057
p
o
e
P
<P
o )
43
N
P




Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1720
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Electronic Acknowledgement Receipt

EFS ID: 33310397
Application Number: 16048210
International Application Number:
Confirmation Number: 1073

Title of Invention:

APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING UPLINK

CHANNEL
First Named Inventor/Applicant Name: Kyujin PARK
Customer Number: 76277

Filer:

Kyung Hee Kim

Filer Authorized By:

Attorney Docket Number: 811.0136
Receipt Date: 27-JUL-2018
Filing Date:
Time Stamp: 23:01:36

Application Type:

Utility under 35 USC 111{(a)

Payment information:

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

RAM confirmation Number

073018INTEFSW23021700

Deposit Account

505881

Authorized User

Kyung Kim

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

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

37 CFR 1.17 (Patent application and reexamination processing fees)

JD)- . YeV._J £ 30
rage 205 01 350




37 CFR 1.19 (Document supply fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
224991
1 Transmittal of New Application 018110136Transmittal1.pdf no 2
8eeeda7c03775e8a9d 125095113113 cf8f4t
dSb
Warnings:
Information:
251791
5 0281101 36EngI|c'jsthpeC|f|cat|on yes 50
p f5395a6db6c460e1c08de7bfd7e149bfeSc
Multipart Description/PDF files in .zip description
Document Description Start End
Drawings-only black and white line drawings 41 50
Abstract 40 40
Claims 36 39
Specification 1 35
Warnings:
Information:
168181
3 Oath or Declaration filed 0381101 36Execu;;edDecIarat|o no 2
ns'p 5e39d9d1238e833811f06a07 1a2b9864e12)]
2065b
Warnings:

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

Information:

Application Data Sheet

048110136NewADS.pdf

1833805

2abé6fceaaffad14f996701247ee8c12381a26]

no 9

Warnings:

Information:
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192803

5 Power of Attorney 058110136PoATransmittal.pdf no 3

d00a6eB8d6c1826d6a9387224b3e7dea7c4]
93ed4

Warnings:

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

Information:

34600
6 Fee Worksheet (SB06) fee-info.pdf no 2
abb33eb3468728b37ef3945ch82d4d468bf]
2eacl
Warnings:
Information:
Total Files Size (in bytes): 2706171

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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Under the Paperwork Reduction Act of 1895 no persans are reauired 1o respond 1o a collection of information unless it displays & valid OMB control nu

PTO/AIA/15 {03-13)

Approved for use through 01/31/2014. OMB 0651-0032

.S, Patent and Tradems ; US DEPARTMENT OF COMMERCE
ber

UTILITY
PATENT APPLICATION
TRANSMITTAL

(Only for new nonprovisional applications under 37 CFR 1.53(b}}

Attorney Docket No.

811.0136 )

First Named Inventor

Kyujin PARK

Title

Apparatus and Method for Transmitting. ..

Express Mail Lobel No.

/

APPLICATION ELEMENTS

See MBEP chapter 600 concerning utility patent application contents.

ADDRESS TO:

Commissioner for Patents
P.0. Box 1450
Alexandria, VA 22313-1450

ey

D Fee Transmittal Form

{PTO/SB/17 or equivalent)

Applicant asserts small entity status.
Sea 37 CFR 1.27

Applicant certifies micro entity status. See 37 CFR 1,29,
Applicant must attach form PTO/SB/L5A or B or equivalent.
Specification [Total Pages 40 ]
8oth the claims and abstract must start on a new page.

{See MIPEP § 608.01{u} for information on the preferred arrangement}
Drawing{s) (35 U.5.C. 113)
inventor's Cath or Declaration {Totol Pages
{including substitute statements under 37 CFR 1.64 and ass
serving as an ogath or deciaration under 37 CFR 1.63(e}}

2[7]

b4 1 Acopy from 3 prior application {37 CFR 1.63(d})

i

&y
£

_____ {Total Sheets 'Y 1

o

Newly executed {original or copy)

. Application Data Sheat  * See note below.
See 37 CFR 1.76 {PTO/AIA/14 or equivalent)

8. CO-ROM or CD-R
in duplicate, farge table, or Computer Program {4ppendix}
i Landscape Table on €D
. Nucleotide and/or &ming Acid Seguence Submission
{if applicable, items a. — ¢. ore required}

0

a. i Computer Readable Form {CRF}

b‘D Specification Sequence Listing on:

i { CD-ROM or CD-R {2 copies); or

ii.D Paper

ACCOMPANYING APPLICATION PAPERS

10.

14,

hmi
o

16,

18.

707 ]

7

o

Assignment Papers

{cover sheet & document(s})

Name of Assignes KT CORPORATION

37 CFR 3.73{c} Statement
{when there is an ussignee}

Power of Attorney

English Translation Document
{if applicabie)
information Disclosure Statement
(PTO/SB/GS or PTO-1443)

I:] Copies of citations attached
Preliminary Amendment

Return Receipt Postcard

{(MPER § 503) {Should he specifically itemized)

Certified Copy of Priority Document(s)

{if foreign priority is claimed)

MNonpublication Reguest

Under 35 1.5.C. 122{b}2}{BHi). Applicant must attach form PTG/SB/35

or eguivalent.

Cthen:

3

interest in the matter. See 37 CFR 1.46{h].

assignee, persen to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number: 78277 [s}: u Correspondence address below
Name
Address
City State Zip Code
Country Telephone Email
7 <
signature | flan M. Hughes/ Date Gri27i2018
Name Registration No.
 (Print/Type} fan M. HugheS {Attorney/Agent) 41 GSS y

This collection of information is required by 37 CFR 1.53(b}. The information is required to obtain or retain 5 bepefit by the public which is to file {and by the USPTO
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Abstract of the Disclosure

Provided are an apparatus and method for transmitting and receiving an uplink
(UL) channel. A method for a user equipment (UE) to transmit a UL control channel and a
UL data channel to a base station (BS) includes receiving bandwidth part (BWP)
configuration information of a BWP set composed of one or more BWPs configured for a
UE from a BS, receiving frequency hopping configuration information for a UL control
channel and a UL data channel transmitted through one BWP of the BWP set from the BS,
and transmitting a UL control channel and a UL data channel to the BS through the single
BWP of the BWP set based on the BWP configuration information and the frequency

hopping configuration information.
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WHAT IS CLAIMED 1IS:

1. A method for a user equipment (UE) to transmit an uplink (UL) control
channel and a UL data channel to a base station (BS), the method comprising;

receiving, from a BS, bandwidth part (BWP) configuration information of a BWP
set composed of one or more BWPs configured for a UE;

receiving, from the BS, frequency hopping configuration information for a UL
control channel and a UL data channel transmitted through one transmission BWP of the
BWP set; and

transmitting a UL control channel and a UL data channel to the BS through the
transmission BWP based on the BWP configuration information and the frequency hopping

configuration information.

2. The method of claim 1, wherein the frequency hopping configuration
information for a UL control channel includes at least one of information indicating whether
to perform frequency hopping, physical resource block (PRB) allocation information of a
first frequency resource region of the UL control channel, and PRB allocation information

of a second frequency resource region of the UL control channel.
3 The method of claim 1, wherein the frequency hopping configuration
information for a UL data channel includes a frequency hopping offset set composed of one

or more frequency hopping offset values.

4. The method of claim 3, wherein a number of frequency hopping offset

values included in the frequency hopping offset set is determined based on a number of
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physical resource blocks (PRBs) constituting the transmission BWP.

5. The method of claim 4, wherein the number of frequency hopping offset
values included in the frequency hopping offset set is determined depending on whether the

number of PRBs constituting the transmission BWP is a preset threshold value or less.

6. The method of claim 3, wherein a frequency hopping offset value used to
transmit the UL data channel among the frequency hopping offset values included in the
frequency hopping offset set is indicated by UL grant downlink control information (DCI).

7. A method for a base station (BS) to receive an uplink (UL) control channel
and a UL data channel from a user equipment (UE), the method comprising:

transmitting bandwidth part (BWP) configuration information of a BWP set
composed of one or more BWPs configured for a UE to the UE;

transmitting frequency hopping configuration information for a UL control
channel and a UL data channel transmitted through one reception BWP of the BWP set to
the UE; and

receiving the UL control channel and the UL data channel from the UE through
the reception BWP based on the BWP configuration information and the frequency hopping

configuration information.
8. The method of claim 7, wherein the frequency hopping configuration
information for a UL control channel includes at least one of information indicating whether

to perform frequency hopping, physical resource block (PRB) allocation information of a

first frequency resource region of the UL control channel, and PRB allocation information
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of a second frequency resource region of the UL control channel.

9. The method of claim 7, wherein the frequency hopping configuration
information for a UL data channel includes a frequency hopping offset set composed of one

or more frequency hopping offset values.

10.  The method of claim 9, wherein a number of frequency hopping offset
values included in the frequency hopping offset set is determined based on a number of

physical resource blocks (PRBs) constituting the reception BWP.

11.  The method of claim 10, wherein the number of frequency hopping offset
values included in the frequency hopping offset set is determined depending on whether the

number of PRBs constituting the reception BWP is a preset threshold value or less.

12. The method of claim 9, wherein a frequency hopping offset value used to
receive the UL data channel among the frequency hopping offset values included in the
frequency hopping offset set is indicated by UL grant downlink control information (DCI).

13. A user equipment (UE) for transmitting an uplink (UL) control channel and
a UL data channel to a base station (BS), the UE comprising;

a receiver configured to receive, from a BS, bandwidth part (BWP) configuration
information of a BWP set composed of one or more BWPs configured for the UE and
receive, from the BS, frequency hopping configuration information for a UL control channel
and a UL data channel transmitted through one transmission BWP of the BWP set; and

a transmitter configured to transmit a UL control channel and a UL data channel to
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the BS through the transmission BWP based on the BWP configuration information and the

frequency hopping configuration information.

14, The UE of claim 13, wherein the frequency hopping configuration
information for a UL control channel includes at least one of information indicating whether
to perform frequency hopping, physical resource block (PRB) allocation information of a
first frequency resource region of the UL control channel, and PRB allocation information

of a second frequency resource region of the UL control channel.

15.  The UE of claim 13, wherein the frequency hopping configuration
information for a UL data channel includes a frequency hopping offset set composed of one

or more frequency hopping offset values.

16.  The UE of claim 15, wherein a number of frequency hopping offset values
included in the frequency hopping offset set is determined based on a number of physical

resource blocks (PRBs) constituting the transmission BWP.

17.  The UE of claim 16, wherein the number of frequency hopping offset
values included in the frequency hopping offset set is determined depending on whether the
number of PRBs constituting the transmission BWP is a preset threshold value or less.

18.  The UE of claim 15, wherein a frequency hopping offset value used to

transmit the UL data channel among the frequency hopping offset values included in the
frequency hopping offset set is indicated by UL grant downlink control information (DCI).
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APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING UPLINK
CHANNEL

CROSS REFERENCE TO RELATED APPLICATION

This application claims priority from Korean Patent Application Nos. 10-2017-
0095980, 10-2017-0102577, and 10-2018-0057278, filed on July 28, 2017, August 11,
2017, and May 18, 2018, which are hereby incorporated by reference for all purposes as if
fully set forth herein.

BACKGROUND OF THE INVENTION

1. Field of the invention

The present disclosure relates to an apparatus and method for transmitting and
receiving an uplink (UL) channel, and more particularly, to an apparatus and method for
performing frequency hopping for UL channel transmission and reception in a next
generation/fifth generation (5G) (will be referred to as New Radio (NR) below) radio

access network.

2. Description of the Related Art

Recently, the Third Generation Partnership Project (3GPP) approved “Study on
New Radio Access Technology” which is a study item for research on next generation/5G
radio access technology, and Radio Access Network (RAN) Working Group 1 (WG1) is
separately discussing frame structures, channel coding and modulation, waveforms,

multiple-access schemes, etc. for NR on the basis of the technology. It is required to
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design an NR to meet not only an improved data transmission rate compared to Long
Term Evolution (LTE)/LTE-Advanced but also various demands of subdivided and
detailed usage scenarios.

Representative usage scenarios of NR may include enhanced Mobile BroadBand
(eMBB), massive Machine Type Communication (mMTC), and Ultra Reliable and Low
Latency Communications (URLLC). Tt is also required to design a frame structure to be
flexible in comparison to LTE/LTE-Advanced (LTE-A) as a method for meeting
requirements of respective usage scenarios.

In particular, when an NR user equipment (UE) uses various bandwidth parts
(BWPs), there is an increasing necessity of setting a detailed and efficient method for the
UE to transmit UL channels, that is, a UL control channel and a UL data channel, to a

base station (BS) on the basis of the BWPs.

SUMMARY OF THE INVENTION

In this background, the present disclosure is to provide a frequency hopping
application method for preventing collision between resources used by user equipments
(UEs) which use different bandwidth part (BWP) configurations to transmit uplink (UL)
channels in New Radio (NR).

Objects of the present disclosure are not limited thereto, and other objects which
have not been mentioned will be apparent to those of ordinary skill in the art from the
following descriptions.

To solve the foregoing problem, in accordane with an embodiment, a method
may be provided for a UE to transmit a UL control channel and a UL data channel to a

base station (BS). The method may include: receiving, from a BS, BWP configuration
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information of a BWP set composed of one or more BWPs configured for a UE;
receiving, from the BS, frequency hopping configuration information for a UL control
channel and a UL data channel transmitted through one BWP of the BWP set; and
transmitting a UL control channel or a UL data channel to the BS through the single BWP
on the basis of the BWP configuration information and the frequency hopping
configuration information.

In accordance with another embodiment, a method may be provided for a BS to
receive a UL control channel and a UL data channel from a UE. The method may include:
transmitting BWP configuration information of a BWP set composed of one or more BWPs
configured for a UE to the UE; transmitting frequency hopping configuration information
for a UL control channel and a UL data channel transmitted through one BWP of the BWP
set to the UE; and receiving the UL control channel or the UL data channel from the UE
through the single BWP on the basis of the BWP configuration information and the
frequency hopping configuration information.

In accordance with further another embodiment, a UE may be provided for
transmitting a UL control channel and a UL data channel to a BS. The UE may include: a
receiver configured to receive BWP configuration information of a BWP set composed of
one or more BWPs configured for the UE from a BS and receive frequency hopping
configuration information for a UL control channel and a UL data channel transmitted
through one BWP of the BWP set from the BS; and a transmitter configured to transmit a
UL control channel or a UL data channel to the BS through the single BWP on the basis
of the BWP configuration information and the frequency hopping configuration
information.

In accordance with still another embodiment, a BS may be provided for receiving a

UL control channel and a UL data channel from a UE. The BS may include: a transmitter
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configured to transmit BWP configuration information of a BWP set composed of one or
more BWPs configured for a UE and transmit frequency hopping configuration information
for a UL control channel and a UL data channel transmitted through one BWP of the BWP
set; and a receiver configured to receive a UL control channel or a UL data channel from the
UE through the single BWP on the basis of the BWP configuration information and the

frequency hopping configuration information.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features and advantages of the present disclosure
will be more apparent from the following detailed description taken in conjunction with
the accompanying drawings, in which:

FIG. 1 is a diagram for showing an arrangement of orthogonal frequency-
division multiplexing (OFDM) symbols according to an embodiment of the present
disclosure when different subcarrier spacing (SCS) values are used;

FIG. 2 is a diagram for showing a conceptual example of a bandwidth part
(BWP) according to an embodiment of the present disclosure;

FIG. 3 is a diagram for showing an example of frequency hopping for a physical
uplink control channel (PUCCH) defined in a Long Term Evolution (LTE)/Long Term
Evolution-Advanced (LTE-A) system;

FIG. 4 is a diagram for showing a conceptual example of user equipment (UE)-
specific bandwidth part BWP configurations according to an embodiment of the present
disclosure;

FIG. 5 is a diagram for showing an example of a frequency hopping rule based

on PUCCH duration according to an embodiment of the present disclosure;
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FIG. 6 is a diagram for showing an example of a method of indicating a
frequency hopping offset through downlink control information (DCI) according to an
embodiment of the present disclosure;

FIG. 7 is a flowchart illustrating a procedure of a UE for transmitting an uplink
(UL) control channel and a UL data channel to a base station (BS) according to an
embodiment of the present disclosure;

FIG. 8 is a flowchart illustrating a procedure of a BS for receiving a UL control
channel and a UL data channel from a UE according to an embodiment of the present
disclosure;

FIG. 9 s a diagram for showing a BS according to an embodiment of the present
disclosure; and

FIG. 10 is a diagram for showing a UE according to an embodiment of the

present disclosure.

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS

Hereinafter, embodiments of the present disclosure will be described in detail
with reference to the accompanying drawings. In adding reference numerals to elements
in each drawing, the same elements will be designated by the same reference numerals if
possible, although they may be shown in different drawings. Further, in the following
description of the present disclosure, a detailed description of known functions and
configurations incorporated herein will be omitted when it is determined that the

description may make the subject matter of the present disclosure rather unclear.
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In this specification, a wireless communication system denotes a system for
providing various communication services, such as voice, packet data, and the like. A
wireless communication system includes a user equipment (UE) and a base station (BS).

A UE is a comprehensive concept that refers to a terminal in wireless
communication and should be construed as encompassing not only a UE in a wideband
code division multiple access (WCDMA) network, a Long Term Evolution (LTE)
network, a high speed packet data access (HSPA) network, a network of Intermational
Mobile Telecommunications for 2020 (IMT-2020; fifth generation (5G) or New Radio
(NR)), etc., but also a mobile station (MS), a user terminal (UT), a subscriber station (SS),
a wireless device, etc. in Global System for Mobile communication (GSM).

A BS or cell refers to a station which generally communicates with a UE and
encompasses a node-B, an evolved node-B (eNB), a gateway station Node-B (gNB), a
low power node (LPN), a sector, a site, various types of antennas, a base transceiver
system (BTS), an access point, a point (e.g., a transmission point, a reception point, and a
transmission/reception point), a relay node, and various coverage regions, such as a mega-
cell, a macro-cell, a micro-cell, a picocell, a femtocell, a remote radio head (RRH), a radio
unit (RU), a small cell, and the like.

Since there is a BS for controlling each of the various cells listed above, a BS
may be interpreted into two meanings: 1) a device for providing a mega-cell, a macro-cell,
a micro-cell, a picocell, a femtocell, or a small cell in relation to a radio region or 2) the
radio region itself. According to the first meaning, the BSs may be i) devices which
provide certain radio regions under control of the same entity or ii) all devices which
interact with each other to cooperatively provide a radio region. A point, a
transmission/reception point, a transmission point, a reception point, etc. are embodiments

of a BS according to a method of providing a radio region. According to the second
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meaning, a BS may be a radio region itself in or from which a signal is received or
transmitted from the viewpoint of a UE or a neighboring BS.

In this specification, a cell may refer to the coverage of a signal transmitted from
a transmission/reception point, a component carrier having the coverage of a signal
transmitted from a transmission point or a transmission/reception point, or a
transmission/reception point itself.

In this specification, a UE and a BS are used as comprehensive meanings of two
(uplink and downlink) transmitting and receiving entities used to implement the
technology or technical spirit described in the present disclosure, but not limited to terms
or words that are specifically referred to.

Here, an uplink (UL) refers to a method of transmitting and receiving data to and
from a BS by a UE, and a downlink (DL) refers to a method of transmitting and receiving
data to and from a UE by a BS.

For UL transmission and DL transmission, it is possible to use one of i) time
division duplex (TDD) in which transmission is performed by using different times, ii)
frequency division duplex (FDD) in which transmission is performed by using different
frequencies, and iii) a mixed scheme of TDD and FDD.

Also, in a wireless communication system, a UL and a DL are configured on the
basis of one carrier wave or one pair of carrier waves according to a standard.

In a UL and a DL, control information is transmitted through a control channel,
such as a physical downlink control channel (PDCCH), a physical uplink control channel
(PUCCH), etc.. The UL and the DL are configured as data channels, such as a physical
downlink shared channel (PDSCH), a physical uplink shared channel (PUSCH), etc.,

such that data is transmitted.
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A DL may refer to communication or a communication path from a multi-
transmission/reception point to a UE, and a UL may refer to communication or a
communication path from the UE to the multi-transmission/reception point. In the DL, a
transmitter may be a part of the multi-transmission/reception point, and a receiver may be
a part of the UE. Also, in the UL, a transmitter may be a part of the UE, and a receiver
may be a part of the multi-transmission/reception point.

“A signal is transmitted and received through a channel, such as a PUCCH, a
PUSCH, a PDCCH, or a PDSCH,” may have the same meaning of “a PUCCH, a
PUSCH, aPDCCH, or a PDSCH is transmitted and received.”

Meanwhile, high layer signaling mentioned below includes radio resoucre
control (RRC) signaling for transmitting RRC information including an RRC parameter.

A BS performs DL transmission to UEs. A BS may transmit a PDCCH for
transmitting DL control information, such as scheduling required to receive a DL data
channel, which is a main physical channel for unicast transmission, and scheduling grant
information for transmission in an UL data channel. Transmission and reception of a
signal through each channel will be referred to as “transmission and reception of a
channel.”

Any multiple access scheme may be applied to a wireless communication
system. It is possible to use various multiple access schemes including time-division
multiple access (TDMA), frequency-division multiple access (FDMA), CDMA,
orthogonal frequency-division multiple access (OFDMA), non-orthogonal multiple
access (NOMA), OFDM-TDMA, OFDM-FDMA, and OFDM-CDMA. Here, NOMA
includes sparse code multiple access (SCMA), low density spreading (LDS), and the like.

An embodiment of the present disclosure may be applied to resource allocation

in asynchronous wireless communication, which evolves into LTE/LTE-Advanced
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(LTE-A)and IMT-2020 through GSM, WCDMA, and HSPA, synchronous wireless
communication which evolves into CDMA, CDMA-2000, and Ultra Mobile Broadband
(UMB), and the like.

In this specification, a machine-type communication (MTC) UE may refer to a
UE which supports low cost (or low complexity), a UE which supports coverage
enhancement, or the like. Altematively, in this specification, an MTC UE may refer to a
UE which is defined as a specific category to support low cost (or low complexity) and/or
coverage enhancement.

In other words, in this specification, an MTC UE may refer to a Third
Generation Partnership Project (3GPP) Release-13 low cost (or low complexity) UE
category/type which was newly defined and performs an LTE-based MTC-related
operation. Altematively, in this specification, an MTC UE may support an enhanced
coverage which is more extensive than the existing LTE coverage or may refer to a UE
category/type defined in 3GPP Release-12 or a lower version which supports low power
consumption or a Release-13 low cost (or low complexity) UE category/type which was
newly defined. Otherwise, an MTC UE may refer to a further enhanced MTC UE
defined in Release-14.

In this specification, a narrowband Intemet of things (NB-IoT) UE refers to a UE
supporting radio access for cellular IoT. Objects of the NB-IoT technology include
enhanced indoor coverage, support for large-scale low-speed UEs, low latency sensitivity,
very low cost of UEs, low power consumption, and optimized network architecture.

Representative usge scenarios in NR which is recently under discussion in the
3GPP may includeenhanced Mobile BroadBand (eMBB), massive Machine Type
Communication (mMTC), and Ultra Reliable and Low Latency Communications

(URLLC).
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In this specification, frequencies, frames, subframes, resources, resource blocks,
regions, bands, sub-bands, control channels, data channels, synchronization signals,
various reference signals, various signals, and various messages related to NR may be
interpreted as meanings used in the past or present or various meanings which will be
used in the future.

New Radio (NR)

Recently, the 3GPP approved “Study on New Radio Access Technology” which
is a study item for research on next generation/5G radio access technology, and separate
discussions have begun on frame structures, channel coding and modulation, waveforms,
multiple-access schemes, etc. for NR on the basis of the technology.

It is required to design an NR to meet not only an improved data transmission
rate compared to LTE/LTE-A but also various demands of subdivided and detailed usage
scenarios. In particular, eMBB, mMTC, and URLLC are proposed as representative
usage scenarios of NR. It is also required to design a frame structure to be flexible in
comparison to LTE/LTE-A as a method for meeting requirements of respective usage
scenarios.

Specifically, eMBB, mMTC, and URLLC are considered as representative usge
scenarios in NR which is recently under discussion in the 3GPP. The respective usage
scenarios have different requirements of data rates, latency, coverage, etc. Accordingly, it
is necessary to develop a method of efficiently multiplexing radio resource units on the
basis of differet numerologies (e.g., subcarrier spacing (SCS) values, subframes,
transmission time intervals (TTIs), etc.) for efficiently meeting usage scenario-specific
requirements through a frequency band constituting an arbitrary NR system.

As a method for the purpose, discussions were made on a method of supporting

numerologies having different SCS values by multiplexing the numerologies on the basis

10
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of time-division multiplexing (TDM), frequency-division multiplexing (FDM), or
TDM/FDM through one NR carrier and a method of supporting one or more time units to
set a scheduling unit in a time domain. In relation to this, a subframe was defined as a
time domain structure in NR, and it was determined to define a single subframe duration
composed of 14 OFDM symbols of a 15kHz SCS-based normal cyclic prefix (CP)
overhead, which is the same as that of LTE, as a reference numerology for defining a
corresponding subframe duration. Accordingly, a subframe has a time duration of 1 ms in
NR. However, unlike LTE, a subframe in NR is an absolute reference time duration, and
a slot and a mini-slot may be defined as time units which are bases of actual UL/DL data
scheduling. In this case, y which is the number of OFDM symbols constituting a
corresponding slot was determined to have a value of 14 regardless of numerology.

Accordingly, any slot may be composed of 14 symbols. According to a
transmission direction of the corresponding slot, all the symbols may be used for DL
transmission or UL transmission, or used in the form of “DL portion + gap + UL portion.”

Also, a mini-slot composed of a smaller number of symbols than that of the
corresponding slot may be defined in an arbitrary numerology (or SCS), and on the basis
of the mini-slot, a short time-domain scheduling interval for UL/DL data transmission and
reception may be set, or a long time-domain scheduling interval for UL/DL data
transmission and reception may be set through slot aggregation.

In particular, in the case of transmission and reception of latency-critical data
such as URLLC, when scheduling is made in units of slots based on 0.5 ms (7 symbols)
or 1 ms (14 symbols) defined in a frame structure based on a numerology having a small
SCS value such as 15 kHz, it may be difficult to meet latency requirements. To solve this

problem, a mini-slot composed of a smaller number of OFDM symbols than that of the
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corresponding slot may be defined so that latency-critical data, such as the URLLC, may
be scheduled on the basis of the mini-slot.

Altemnatively, as described above, it is possible to consider a method of
scheduling data according to latency requirements on the basis of slot (or mini-slot)
lengths defined by numerology by supporting numerologies having different SCS values
in one NR carrier through multiplexing based on TDM or FDM. For example, as shown
in FIG. 1, a symbol length corresponding to an SCS value of 60 kHz is about 1/4 of a
symbol length corresponding to an SCS value of 15 kHz. Therefore, when one slot is
composed of seven OFDM symbols, the 15kHz-based slot length is 0.5 ms, and the
60kHz-based slot length is reduced to about 0.125 ms.

In this way, in NR, discussions are underway on a method of meeting
requirements of each of URLLC and eMBB by defining different SCS values or TTIs.

Wider bandwidth operations

A typical LTE system supports a scalable bandwidth operation for an arbitrary
LTE component carrier (CC). In other words, any LTE service provider may set a
minimum bandwidth of 1.4 MHz to a maximum bandwidth of 20 MHz according to a
frequency deployment scenario when configuring one LTE CC. Accordingly, any
normal LTE UE supports a transmission/reception capability of 20 MHz bandwidth for
one LTE CC.

However, NR is designed to support NR UEs having different
transmission/reception bandwidth capabilities by one NR CC. Accordingly, as shown in
FIG. 2, it is required to configure one or more bandwidth parts (BWPs), which are
composed of bandwidths obtained by subdividing an arbitrary NR CC, and support a
wider and flexible bandwidth operation by setting and activating different BWPs
according to UEs.
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In this way, any NR CC may be divided into one or more BWPs. Accordingly,
one or more BWPs may be configured for each UE, and UL/DL wireless signals and
wireless channels for an arbitrary UE may be transmitted and received by activating at
least one of one or more BWPs configured for the corresponding UE.

Also, when a plurality of numerologies (e.g., SCS values, CP lengths, etc.) are
supported by any NR CC, different numerologies for transmission and reception may be
set for respective BWPs.

Frequency hopping for PUCCH in LTE

In the case of a PUCCH which is a UL wireless control channel for transmitting
uplink control information (UCI) of a UE in a 3GPP LTE/LTE-A system, frequency
hopping is performed in units of slots in one subframe. Here, a frequency hopping unit of
the PUCCH is determined by a system bandwidth of a corresponding UL subframe,
where the frequency hopping unit is a bandwidth over which a frequency is hopped.

In other words, as shown in FIG. 3, frequency hopping in any UL subframe is
defined to be performed in a symmetrical form with respect to a central frequency of each
slot.

Embodiments described below may be applied to UEs, BSs, and core network
entities (e.g, mobility management entities (MMEs)) which use any mobile
communication technolgy. For example, the embodiments may be applied to a next
generation mobile communication (e.g., 5G mobile communication, new-radio access
technology (RAT)) UE, BS, core network entity (e.g., access and mobility function
(AMF)) as well as a mobile communication UE to which LTE technology is applied. For
convenience of description, a BS may represent an eNB of an LTE/evolved universal

terrestrial radio access network (E-UTRAN), a BS (e.g., a central unit (CU), a distributed
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unit (DU), or a logical entity in which a CU and a DU are integrally implemented) in a 5G
wireless network in which the CU and the DU are separated, or a gNB.

Also, a numerology described herein denotes numerical characteristics and
meanings relating to data transmission and reception and may be determined by an SCS
value. Therefore, a difference in numerology may denote that SCS values whereby
numerologies are determined are different.

In this specification, a slot length may be represented by the number of OFDM
symbols constituting a slot or a time occupied by the slot. For example, when one
numerology based on 15kHz SCS is used, the length of one slot may be represented by 14
OFDM symbols or 1 ms.

In this specification, a UL channel is a concept encompassing a PUSCH and a
PUCCH that are transmited to a BS by a UE, and transmission and reception of a UL
channel between a BS and a UE may denote that the UE transmits the UL channel to the
BS or the BS receives the UL channel from the UE.

Various embodiments of a method of performing frequency hopping for UL
channel transmission and reception in a next generation/5G radio access network will be
described in detail below. Embodiments described below may be applied individually or
in combination.

As described above, an NR CC may be composed of one or more BWPs. When
BWPs are configured in any NR CC, the BWPs may be configured to be UE-specific or
cell-specific.

In other words, a different BWP configuration may be set for each UE as shown
in FIG. 4, or the same BWP configuration may be set in all UEs for any NR CC.
However, FIG. 4 is a mere example, and the present disclosure is not limited to the

detailed bandwidth and BWP-specific bandwidths of the NR CC.

14

Page 318 of 350



10

15

20

25

When a BWP configuration is set for any NR CC, UL/DL BWPs for
communication between a UE and a BS may be set by activating a DL BWP for
transmitting and receiving a PDCCH/PDSCH between the BS and the UE and a UL
BWP for transmitting and receiving a PUCCH/PUSCH among the configured BWPs.

In accordance with an embodiment of the present disclosure, a frequency
hopping method may be provided for a case in which BWPs configured or activated for
PUCCH transmission for each UE in a slot configured in any NR CC have different sizes.

Specifically, in NR, two types of PUCCHs are defined for a UE to transmit UCI.
A first type is a short duration PUCCH which is transmitted through one or two symbols
in one slot, and a second type is a long duration PUCCH which is transmitted through
four to 14 symbols. The short duration PUCCH may also be referred to below as a short
PUCCH, and the long duration PUCCH may also be referred to below as along PUCCH.

When any UE uses a short duration PUCCH composed of two symbols or a
long duration PUCCH in one slot to transmit UCL, it is necessary to apply frequency
hopping to obtain frequency diversity gain.

In particular, in the case of a short duration PUCCH composed of two symbols,
frequency hopping may be performed in units of symbols. Also, in the case of a long
duration PUCCH, frequency hopping may be supported at most once in one slot.

According to NR, when frequency hopping is supported for a PUCCH in a
single slot as described above, it is necessary to define a detailed frequency hopping
method for a corresponding PUCCH so that any UE transmits UCI through a short
duration PUCCH composed of two symbols or a long duration PUCCH.

Specifically, as NR supports UE bandwidth adaption, UEs having different
transmission/reception bandwidths in an arbitrary NR CC are supported. Therefore, as

described above, BWPs for PUCCH transmission and reception may be separately
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configured and activated for each UE. Accordingly, it is difficult to use the same single
frequency hopping rule, which depends on a system bandwidth of a corresponding CC,
unlike LTE.

In accordance with an embodiment of the present disclosure, a detailed
frequency hopping method may be provided in consideration of this.

Embodiment 1: Implicit method of determining hopping bandwidth

According to a first embodiment of a detailed frequency hopping method,
different frequency hopping rules may be defined for a long duration PUCCH and a short
duration PUCCH. Altematively, different frequency hopping rules may be defined
according to the number of symbols assigned for PUCCH transmission in any slot or UE.

In other words, a frequency hopping bandwidth for a PUCCH, which will be
applied to any UE, may be defined as a function of a PUCCH duration or the number of
symbols assigned for PUCCH transmission, a bandwidth of a BWP configured and
activated for PUCCH transmission or a system bandwidth of an NR CC, and the like.

For example, in the case of a long duration PUCCH, a frequency hopping
bandwidth may be determined according to a system bandwidth of an NR CC with which
an arbitrary UE is connected regardless of a bandwidth of a BWP activated for the UE. In
the case of a short duration PUCCH, a frequency hopping bandwidth may be determined
according to a bandwidth of a BWP which is UE-specifically activated for UL
transmission and reception.

Similarly, when the number of symbols of a PUCCH assigned for an arbitrary
UE in an arbitrary slot is a specific value or more, a frequency hopping bandwidth may be
determined according to a system bandwidth of an NR CC. Otherwise, a frequency

hopping bandwidth may be determined according to a bandwidth of an activated BWP.
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As a detailed example, it is possible to define a frequency hopping rule based on
a system bandwidth of an NR CC (ie, type-1 frequency hopping) and a frequency
hopping rule based on a bandwidth of a BWP which is activated for each UE (i.e., type-2
frequency hopping) (however, the present disclosure is not limited to the names such as
type-1 frequency hopping and type-2 frequency hopping), and a frequency hopping rule
which will be used for an arbitrary UE to transmit UCI may be determined according to a
duration of a PUCCH to be used for transmitting the UCI.

In other words, as shown in FIG. 5, type-1 frequency hopping may be applied to
along duration PUCCH, and type-2 frequency hopping may be applied to a short duration
PUCCH, or a frequency hopping type may be determined according to the number of
symbols assigned for PUCCH transmission.

However, when the frequency hopping rule based on a system bandwidth (i.e.,
type-1 frequency hopping) is applied and a corresponding hopping bandwidth is greater
than a transmission/reception bandwidth of a UE, a retuming gap may be defined between
frequency hops of a PUCCH. Altematively, a BS/network may set and indicate a
frequency hopping type for PUCCH transmission for each UE through UE-specific/cell-
specific higher layer signaling, media access control (MAC) control element (CE)
signaling, or level-1 (L1) control signaling.

Embodiment 2: Explicit method of determining hopping bandwidth

A BS/network may set/indicate a frequency hopping bandwidth for a PUCCH
for each UE. As a detailed method, a BS/network may directly set and signal a frequency
hopping bandwidth for a PUCCH for each UE through UE-specific/cell-specific higher
layer signaling.

Additionally, before frequency hopping configuration for a corresponding
PUCCH, it is possible to define a default frequency hopping bandwidth or a default
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frequency hopping rule which will be applied to any UE. The default frequency hopping
bandwidth or the default frequency hopping rule may be determined according to a
bandwidth of a BWP or a bandwidth of an NR CC in the same way as described in
Embodiment 1 with reference to FIG. 5.

However, when a PUCCH hopping bandwidth is set through UE-specific/cell-
specific higher layer signaling, the same hopping bandwidth may be set regardless of
PUCCH duration, UCI type (e.g., scheduling request (SR), channel state indicator (CSI)
feedback, or hybrid automatic request (HARQ) acknowledgement (ACK)/negative
acknowledgement (NACK) feedback), payload size, or the like.

Altematively, as described in Embodiment 1, a frequency hopping bandwidth
may be set differently according to a PUCCH duration, the number of symbols assigned
for PUCCH transmission in an arbitrary slot, or a PUCCH format dependent on a UCI
type, a payload size, or the like.

For another method for a BS/network to set/indicate a frequency hopping
bandwidth for a PUCCH for each UE, a BS/network may indicate frequency hopping
bandwidths, which will be applied to respective PUCCH transmission operations, through
L1 control signaling. Specifically, when an arbitrary UE indicates PUCCH transmission
for HARQ ACK/NACK feedback or CSI feedback through downlink control information
(DCI), such as DL assignment DCI or UL grant, for the UE, frequency hopping
bandwidth indication information may be directly transmitted through the corresponding
DCI together with PUCCH transmission resource allocation information.

However, as a method for reducing control overhead, it is possible to define
candicate values which may be indicated by the BS/network through the PUCCH
frequency hopping bandwidth indication information of the DCI, and indicate one of the
candidate values through the DCI.
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Here, the candidate values for PUCCH frequency hopping may be defined
according to a bandwidth of a BWP or a system bandwidth of an NR CC, or may be set
by the BS/network through cell-specific/UE-specific higher layer signaling.

Atematively, a default frequency hopping bandwidth or a default frequency
hopping rule may be defined, and the BS/network may dynamically indicate an offset
value (e.g., a physical resource block (PRB) offset value) from a frequency location of a
second hop of a corresponding PUCCH (i.e, a PRB of the second hop of the
corresponding PUCCH), to which the default frequency hopping bandwidth or the default
frequency hopping rule has been applied, through L1 control signaling of corresponding
DL assignment DCI or UL grant.

Altematively, the BS/network may set a corresponding offset value through UE-
specific/group common/cell-specific higher layer signaling or MAC CE signaling,

For example, as shown in FIG. 6, type-2 frequency hopping dependent on a
bandwidth of a BWP configured and activated for each UE, which is one of the methods
described in Embodiment 1, may be defined as a default frequency hopping rule for any
UE to transmit a PUCCH, and the BS/network may indicate a frequency hopping offset
value from a second frequency hop of the corresponding PUCCH conforming to the
default frequency hopping rule through L1 control signaling.

However, this embodiment may be applied regardless of a defailed default
frequency hopping rule. For example, a default frequency hopping bandwidth may be
semi-statically set for each UE through cell-specific/lUE-specific higher layer signaling,
type-2 frequency hopping of Embodiment 1 described above may be defined as a default
hopping rule, or different default hopping rules may be defined according to a PUCCH

duration or the number of PUCCH symbols as described in Embodiment 1.
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Also, candidate values for corresponding hopping offset values which may be
indicated by DCI to reduce control overhead may be defined in the same way as the
above-described method of indicating a frequency hopping bandwidth through L1 control
signaling.

Embodiment 3: Method of separately allocating frequency resources (e.g.

PRB:s) for each frequency hop

When frequency hopping for a PUCCH is applied in a slot or between slots, a
BS/network may configure separate frequency resource allocation information (e.g., PRB
allocation information) for each frequency hop and directly set/indicate the frequency
resource allocation information for a UE.

For example, as shown in FIG. 5 or 6, when an arbitrary UE sets/indicates
PUCCH transmission through one UL slot and frequency hopping is applied to the
PUCCH transmission, frequency resource allocation information (e.g. PRB allocation
information) for a first frequency hop of a corresponding PUCCH and frequency resource
allocation information (e.g. PRB allocation information) for a second frequency hop of
the corresponding PUCCH may be separately set and signaled to the corresponding UE.

In other words, a method for a BS/network to signal frequency resource
allocation information (e.g., PRB allocation information) for PUCCH transmission of a
UE may be defined to sepeately set frequency resource allocation information (e.g. PRB
allocation information) for a first frequency hop of the corresponding PUCCH
transmission and frequency resource allocation information (e.g. PRB allocation
information) for a second frequency hop of the corresponding PUCCH transmission and
to transmit the same to the corresponding UE through UE-specific/group common/cell-

specific higher layer signaling, MAC CE signaling, or L1 control signaling,
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Additionally, a BS/network may enable or disable frequency hopping for a
PUCCH through cell-specific/UE-specific higher layer signaling, MAC CE signaling, or
L1 control signaling,

Also, the scope of the present disclosure encompasses a frequency hopping
method for a PUCCH defined to be a combination of the above-described frequency
hopping methods. The frequency hopping methods described in the present disclosure
may be applied not only to a PUCCH but also to all UL physical channels/signals, such as
a PUSCH, a sounding reference signal (SRS), a physical random access channel
(PRACH), etc., without departing from the scope of the present disclosure.

FIG. 7 is a flowchart illustrating a method of a UE for transmitting a UL control
channel and a UL data channel to a BS according to an embodiment of the present
disclosure.

Referring to FIG. 7, a UE may receive BWP configuration information from a
BS (8700). The BWP configuration information is information on a BWP set composed
of one or more BWPs configured for the UE.

For example, the BWP configuration information may include index
information which indicates each BWP included in the BWP set composed of the one or
more BWPs configured for the UE.

The UE may receive DL control information which indicates one of the BWPs
included in the BWP set on the basis of the BWP configuration information from the BS.

Here, the number of bits of information indicating a BWP in the DL control
information may be determined according to a maximum number N (N is a natural
number greater than or equal to 1) of BWPs which may be used by the UE. For example,

when N is set to four, four different pieces of information may be represented by at most
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two bits. Therefore, in the DL control information, information indicating a BWP may be
one bit or two bits.

For another example, the BWP configuration information may additionally
include SCS information and a CP for each BWP of the BWP set.

Here, each BWP of the BWP set may be configured on the basis of common
resource block (RB) indexing information of a CC configured by the BS. The CC may be
a narrowband (NB) CC or a wideband (WB) CC, or may refer to one or more CCs for
carrier aggregation (CA).

All UEs which use the same CC may share the same common RB indexing
information. In other words, it is possible to apply the same RB indexing regardless of
whether an arbitrary CC is based on a single numerology or multiple numerologies are
multiplexed on the CC.

Specifically, configuration information of each BWP of the BWP set may
include a starting RB index, that is, a starting point of the BWP, based on the common RB
indexing information. Such a starting PRB index may be represented in units of RB
indices based on common RB indexing. Also, the configuration information of each
BWP may additionally include starting RB indexing information based on the common
RB indexing information and size information of the corresponding BWP. The BS may
transmit the BWP configuration information to the UE through higher layer signaling
(e.g., RRC signaling).

The UE may receive frequency hopping configuration information for a UL
control channel and a UL data channel transmitted through one transmission BWP of the
BWP set from the BS (S710).

Here, the frequency hopping configuration information for a UL control channel

may include at least one of information indicating whether to perform frequency hopping,
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PRB allocation information of a first frequency resource region of the UL control channel,
and PRB allocation information of a second frequency resource region of the UL control
channel.

The first frequency resource region and the second frequency resource region
which will be described below denote frequency resource regions to which a first PUCCH
and a second PUCCH constituting the UL control channel are separately assigned when
frequency hopping is performed. The first and second frequency resource regions may
also be referred to as a first frequency hop and a second frequency hop, respectively.

The information indicating whether to perform frequency hopping is information
which indicates whether to enable or disable frequency hopping for the UL control
channel. When the frequency hopping is enabled, the frequency hopping is performed,
and when the frequency hopping is disabled, no frequency hopping is performed.

When the frequency hopping is performed, the PRB allocation information of
the first frequency resource region of the UL control channel may include starting PRB
indexing information of the first frequency resource region.

Likewise, when the frequency hopping is performed, the PRB allocation
information of the second frequency resource region of the UL control channel may
include starting PRB indexing information of the second frequency resource region.

Also, the frequency hopping configuration information for a UL data channel
may include a frequency hopping offset set which is composed of one or more frequency
hopping offset values. Here, the frequency hopping offset values may be indicated as the
numbers of PRBs.

The number of frequency hopping offset values included in the frequency
hopping offset set may be determined on the basis of the number of PRBs constituting the

transmission BWP.
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As an example of a method of determining the number of frequency hopping
offset values included in the frequency hopping offset set, the number of frequency
hopping offset values included in the frequency hopping offset set may be determined
depending on whether a number K of PRBs constituting the transmission BWP is a preset
threshold value T (T is a natural number greater than or equal to 1) or less.

For example, when K is T (e.g, 50 PRBs) or less, the number of frequency
hopping offsets may be set to a preset first hopping offset number (e.g., two), and when K
exceeds T, the number of frequency hopping offsets may be set to a preset second
hopping offset number (e.g., four). Here, the greater the size of the BWP, the greater the
frequency hopping offset may be. Therefore, the second hopping offset number may be
set to be greater than the first hopping offset number.

The UE may receive information indicating which one of the frequency hopping
offset values included in the frequency hopping offset set will be used from the BS. Here,
the BS may notify the UE of the corresponding information through UL grant DCI.

The UE may transmit a UL control channel and a UL data channel to the BS
through the transmission BWP on the basis of the BWP configuration information and the
frequency hopping configuration information (S720).

The BWP configuration information and the frequency hopping configuration
information may be indicated by the BS through higher layer signaling (e.g., RRC
signaling).

FIG. 8 is a flowchart illustrating a method of a BS for receiving a UL control
channel and a UL data channel from a UE according to an embodiment of the present
disclosure.

Referring to FIG. 8, a BS may transmit BWP configuration information of a
BWP set which is composed of one or more BWPs configured for a UE to the UE
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(S800). The BWP configuration information is information on the BWP set composed of
the one or more BWPs configured for the UE.

For example, the BWP configuration information may include index
information which indicates each BWP included in the BWP set composed of the one or
more BWPs configured for the UE.

The BS may transmit DL control information which indicates one of the BWPs
included in the BWP set on the basis of the BWP configuration information to the UE.

Here, the number of bits of information indicating a BWP in the DL control
information may be determined according to a maximum number N (N is a natural
number greater than or equal to 1) of BWPs which may be used by the UE. For example,
when N is set to four, four different pieces of information may be represented by at most
two bits. Therefore, in the DL control information, information indicating a BWP may be
one bit or two bits.

For another example, the BWP configuration information may additionally
include SCS information and a CP for each BWP of the BWP set.

Here, each BWP of the BWP set may be configured on the basis of common RB
indexing information of a CC configured by the BS. The CC may be an NB CC or a WB
CC, or may refer to one or more CCs for CA.

All UEs which use the same CC may share the same common RB indexing
information. In other words, it is possible to apply the same RB indexing regardless of
whether an arbitrary CC is based on a single numerology or multiple numerologies are
multiplexed on the CC.

Specifically, configuration information of each BWP of the BWP set may
include a starting RB index, that is, a starting point of the BWP, based on the common RB

indexing information. Such a starting PRB index may be represented in units of RB
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indices based on common RB indexing. Also, the configuration information of each
BWP may additionally include starting RB index information based on the common RB
indexing information and size information of the corresponding BWP. The BS may
transmit the BWP configuration information to the UE through higher layer signaling
(e.g., RRC signaling).

The BS may transmit frequency hopping configuration information for a UL
control channel and a UL data channel received through one reception BWP of the BWP
set to the UE (S810).

Here, the frequency hopping configuration information for a UL control channel
may include at least one of information indicating whether to perform frequency hopping,
PRB allocation information of a first frequency resource region of the UL control channel,
and PRB allocation information of a second frequency resource region of the UL control
channel.

The information indicating whether to perform frequency hopping is information
which indicates whether to enable or disable frequency hopping for the UL control
channel. When the frequency hopping is enabled, the frequency hopping is performed,
and when the frequency hopping is disabled, no frequency hopping is performed.

When the frequency hopping is performed, the PRB allocation information of
the first frequency resource region of the UL control channel may include starting PRB
indexing information of the first frequency resource region.

Likewise, when the frequency hopping is performed, the PRB allocation
information of the second frequency resource region of the UL control channel may
include starting PRB indexing information of the second frequency resource region.

Also, the frequency hopping configuration information for a UL data channel

may include a frequency hopping offset set which is composed of one or more frequency
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hopping offset values. Here, the frequency hopping offset values may be indicated as the
numbers of PRBs.

The number of frequency hopping offset values included in the frequency
hopping offset set may be determined on the basis of the number of PRBs constituting the
reception BWP.

As an example of a method of determining the number of frequency hopping
offset values included in the frequency hopping offset set, the number of frequency
hopping offset values included in the frequency hopping offset set may be determined
depending on whether a number K of PRBs constituting the reception BWP is a preset
threshold value T (T is a natural number greater than or equal to 1) or less.

For example, when K is T (e.g, 50 PRBs) or less, the number of frequency
hopping offsets may be set to a preset first hopping offset number (e.g., two), and when K
exceeds T, the number of frequency hopping offsets may be set to a preset second
hopping offset number (e.g., four). Here, the greater the size of the BWP, the greater the
frequency hopping offset may be. Therefore, the second hopping offset number may be
set to be greater than the first hopping offset number.

The UE may receive information indicating which one of the frequency hopping
offset values included in the frequency hopping offset set will be used from the BS. Here,
the BS may notify the UE of the corresponding information through UL grant DCI.

Also, the BS may receive a UL control channel and a UL data channel from the
UE through the reception BWP on the basis of the BWP configuration information and
the frequency hopping configuration information (S820).

The UE may be notified of the BWP configuration information and the
frequency hopping configuration information through higher layer signaling (e.g., RRC

signaling).
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FIG. 9 is a diagram showing a BS according to an embodiment of the present
disclosure.

Referring to FIG. 9, a BS 900 includes a controller 910, a transmitter 920, and a
receiver 930.

The transmitter 920 and the receiver 930 are used to transmit and receive signals,
messages, and data required to implement the above-described present disclosure.

Specifically, the transmitter 920 may transmit BWP configuration information of
a BWP set composed of one or more BWPs configured for a UE and transmit frequency
hopping configuration information for a UL control channel and a UL data channel
received through one reception BWP included in the BWP set.

Here, the BWP configuration information is information on the BWP set
composed of the one or more BWPs configured for the UE.

For example, the BWP configuration information may include index
information which indicates each BWP included in the BWP set composed of the one or
more BWPs configured for the UE.

The BS may transmit DL control information which indicates one of the BWPs
included in the BWP set on the basis of the BWP configuration information to the UE.

Here, the number of bits of information indicating a BWP in the DL control
information may be determined according to a maximum number N (N is a natural
number greater than or equal to 1) of BWPs which may be used by the UE. For example,
when N is set to four, four different pieces of information may be represented by at most
two bits. Therefore, in the DL control information, information indicating a BWP may be
one bit or two bits.

For another example, the BWP configuration information may additionally
include SCS information and a CP for each BWP of the BWP set.
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Here, each BWP of the BWP set may be configured on the basis of common RB
indexing information of a CC configured by the BS. The CC may be an NB CC or a WB
CC, or may refer to one or more CCs for CA.

All UEs which use the same CC may share the same common RB indexing
information. In other words, it is possible to apply the same RB indexing regardless of
whether an arbitrary CC is based on a single numerology or multiple numerologies are
multiplexed on the CC.

Specifically, configuration information of each BWP of the BWP set may
include a starting RB index, that is, a starting point of the BWP, based on the common RB
indexing information. Such a starting PRB index may be represented in units of RB
indices based on common RB indexing. Also, the configuration information of each
BWP may additionally include starting RB indexing information based on the common
RB indexing information and size information of the corresponding BWP. The BS may
transmit the BWP configuration information to the UE through higher layer signaling
(e.g., RRC signaling).

Also, the frequency hopping configuration information for a UL control channel
may include at least one of information indicating whether to perform frequency hopping,
PRB allocation information of a first frequency resource region of the UL control channel,
and PRB allocation information of a second frequency resource region of the UL control
channel.

The information indicating whether to perform frequency hopping is information
which indicates whether to enable or disable frequency hopping for the UL control
channel. When the frequency hopping is enabled, the frequency hopping is performed,
and when the frequency hopping is disabled, no frequency hopping is performed.
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When the frequency hopping is performed, the PRB allocation information of
the first frequency resource region of the UL control channel may include starting PRB
indexing information of the first frequency resource region.

Likewise, when the frequency hopping is performed, the PRB allocation
information of the second frequency resource region of the UL control channel may
include starting PRB indexing information of the second frequency resource region.

Also, the frequency hopping configuration information for a UL data channel
may include a frequency hopping offset set which is composed of one or more frequency
hopping offset values. Here, the frequency hopping offset values may be indicated as the
numbers of PRBs.

The number of frequency hopping offset values included in the frequency
hopping offset set may be determined on the basis of the number of PRBs constituting the
reception BWP.

As an example of a method of determining the number of frequency hopping
offset values included in the frequency hopping offset set, the number of frequency
hopping offset values included in the frequency hopping offset set may be determined
depending on whether a number K of PRBs constituting the reception BWP is a preset
threshold value T (T is a natural number greater than or equal to 1) or less.

For example, when K is T (e.g, 50 PRBs) or less, the number of frequency
hopping offsets may be set to a preset first hopping offset number (e.g., two), and when K
exceeds T, the number of frequency hopping offsets may be set to a preset second
hopping offset number (e.g., four). Here, the greater the size of the BWP, the greater the
frequency hopping offset may be. Therefore, the second hopping offset number may be

set to be greater than the first hopping offset number.
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The UE may receive information indicating which one of the frequency hopping
offset values included in the frequency hopping offset set will be used from the BS. Here,
the BS may notify the UE of the corresponding information through UL grant DCI.

The receiver 930 may receive a UL control channel and a UL data channel from
the UE through the reception BWP on the basis of the BWP configuration information
and the frequency hopping configuration information.

The UE may be notified of the BWP configuration information and the
frequency hopping configuration information through higher layer signaling (e.g., RRC
signaling).

FIG. 10 is a disgram showing a UE according to an embodiment of the present
disclosure.

Referring to FIG. 10, a UE 1000 includes a receiver 1010, a controller 1020, and
a transmitter 1030.

From a BS, the receiver 1010 may receive BWP configuration information of a
BWP set which is composed of one or more BWPs configured for the UE and receive
frequency hopping configuration information for a UL control channel and a UL data
channel transmitted through one transmission BWP included in the BWP set.

Here, the BWP configuration information is information on the BWP set
composed of the one or more BWPs configured for the UE.

For example, the BWP configuration information may include index
information which indicates each BWP included in the BWP set composed of the one or
more BWPs configured for the UE.

The UE may receive DL control information which indicates one of the BWPs
included in the BWP set on the basis of the BWP configuration information from the BS.
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Here, the number of bits of information indicating a BWP in the DL control
information may be determined according to a maximum number N (N is a natural
number greater than or equal to 1) of BWPs which may be used by the UE. For example,
when N is set to four, four different pieces of information may be represented by at most
two bits. Therefore, in the DL control information, information indicating a BWP may be
one bit or two bits.

For another example, the BWP configuration information may additionally
include SCS information and a CP for each BWP of the BWP set.

Here, each BWP of the BWP set may be configured on the basis of common RB
indexing information of a CC configured by the BS. The CC may be an NB CC or a WB
CC, or may refer to one or more CCs for CA.

All UEs which use the same CC may share the same common RB indexing
information. In other words, it is possible to apply the same RB indexing regardless of
whether an arbitrary CC is based on a single numerology or multiple numerologies are
multiplexed on the CC.

Specifically, configuration information of each BWP of the BWP set may
include a starting RB index, that is, a starting point of the BWP, based on the common RB
indexing information. Such a starting PRB index may be represented in units of RB
indices based on common RB indexing. Also, the configuration information of each
BWP may additionally include starting RB indexing information based on the common
RB indexing information and size information of the corresponding BWP. The BS may
transmit the BWP configuration information to the UE through higher layer signaling
(e.g., RRC signaling).

Also, the frequency hopping configuration information for a UL control channel

may include at least one of information indicating whether to perform frequency hopping,
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PRB allocation information of a first frequency resource region of the UL control channel,
and PRB allocation information of a second frequency resource region of the UL control
channel.

The information indicating whether to perform frequency hopping is information
which indicates whether to enable or disable frequency hopping for the UL control
channel. When the frequency hopping is enabled, the frequency hopping is performed,
and when the frequency hopping is disabled, no frequency hopping is performed.

When the frequency hopping is performed, the PRB allocation information of
the first frequency resource region of the UL control channel may include starting PRB
indexing information of the first frequency resource region.

Likewise, when the frequency hopping is performed, the PRB allocation
information of the second frequency resource region of the UL control channel may
include starting PRB indexing information of the second frequency resource region.

Also, the frequency hopping configuration information for a UL data channel
may include a frequency hopping offset set composed of one or more frequency hopping
offset values. Here, the frequency hopping offset values may be indicated as the numbers
of PRBs.

The number of frequency hopping offset values included in the frequency
hopping offset set may be determined on the basis of the number of PRBs constituting the
transmission BWP.

As an example of a method of determining the number of frequency hopping
offset values included in the frequency hopping offset set, the number of frequency
hopping offset values included in the frequency hopping offset set may be determined
depending on whether a number K of PRBs constituting the transmission BWP is a preset

threshold value T (T is a natural number greater than or equal to 1) or less.
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For example, when K is T (e.g, 50 PRBs) or less, the number of frequency
hopping offsets may be set to a preset first hopping offset number (e.g., two), and when K
exceeds T, the number of frequency hopping offsets may be set to a preset second
hopping offset number (e.g., four). Here, the greater the size of the BWP, the greater the
frequency hopping offset may be. Therefore, the second hopping offset number may be
set to be greater than the first hopping offset number.

The UE may receive information indicating which one of the frequency hopping
offset values included in the frequency hopping offset set will be used from the BS. Here,
the BS may notify the UE of the corresponding information through UL grant DCI.

The transmitter 1030 may transmit a UL control channel and a UL data channel
to the BS through the transmission BWP on the basis of the BWP configuration
information and the frequency hopping configuration information.

The BS may provide the BWP configuration information and the frequency
hopping configuration information through higher layer signaling (e.g., RRC signaling).

According to the embodiments of the present disclosure, it is possible to provide
a frequency hopping application method for preventing collision between resources used
by UEs which use different BWP configurations to transmit UL channels in NR.

The standard content or standard documents mentioned in the above-described
embodiments are omitted to simplify the description of this specification, but form a part
of this specification. Therefore, adding a part of the standard content and standard
documents to this specification or describing a part of the standard content and standard
documents in the claims should be construed as being included in the scope of the present
disclosure.

The above embodiments of the present disclosure have been described only for

illustrative purposes, and those skilled in the art will appreciate that various modifications
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and changes may be made thereto without departing from the essential features of the
disclosure. Therefore, the embodiments of the present disclosure are not intended to limit,
but are intended to illustrate the technical idea of the present disclosure, and the scope of
the 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 the accompanying claims in
such a manner that all of the technical ideas included within the scope equivalent to the
claims belong to the present disclosure.

2% ¢ 9 ¢

Moreover, the terms “system,” “processor,” “‘controller,

2% ¢

component,” “module,”
“interface,”, “model,” “unit” or the like are generally intended to refer to a computer-related
entity, either hardware, a combination of hardware and software, software, or software in
execution. For example, a component may be, but is not limited to being, a process running
on a processor, a processor, a controller, a control processor, an object, an executable, a
thread of execution, a program, and/or a computer. By way of illustration, both an
application running on a controller or processor and the controller or processor can be a
component. One or more components may reside within a process and/or thread of

execution and a component may be localized on one computer and/or distributed between

two or more computers.
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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 P06, Jeongja-dong, Bundang-gu, Seongnam-si

Address 2

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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Application Number

Title of Invention | APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING UPLINK CHANNEL

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 P06, Jeongja-dong, Bundang-gu, Seongnam-si
Address 2
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)| 2018-07-27
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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Application Number
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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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