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f 

PATENT RIGHTS ASSIGNMENT 

WHEREAS, KT Corporation, having a place of business at KT Kwanghwamun Bldg, East 33, Jong­

ro 3-gil, Seoul, Korea 03155 (hereinafter "Assignor") is the sole owner of any and all patents and/or 

patent applications in the Patent Families listed in Schedule 1 annexed hereto (collectively referred to as 

the "Patents"). Herein, the term "Patent Families" means a collection of (i) a patent or a patent 

application; (ii) any and all foreign counterparts of the patent or the patent application described in (i); 

(iii) any divisionals, continuations, continuations-in-part, reissues, reexaminations, utility models, 

parents, or extensions, relating to any of the patents and patent applications described in (i) and (ii);, 

and (iv) any patent or patent application whose priority is based upon or in common with any patents 

and patent applications described in (i), (ii) and (ii). 

WHEREAS, Pegasus Wireless Innovation LLC, having a place of business at 20319 Kiawah island 

Drive Ashburn VA 20147 USA (hereinafter "Purchaser") is desirous of acquiring all substantial rights in 

and to the Patents; and 

Now, Therefore, 

For good and valuable consideration, the receipt of which is hereby acknowledged, Assignor 

does hereby sell, assign, transfer and set over to Assignee, subject to existing encumbrances, (a) an 

exclusive, worldwide license to import, manufacture, have manufactured, use, lease, sell, offer to sell, or 

otherwise dispose of products encompassed by one or more claims of the Patents; (bl 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 

By:_m~~~~-• 
Name: _l_~h_o..._Y\ h_o_fJ\_T t)~ 

Title: 1e 0,J4~ !vl(Ntt\.ae r. 

Date: 12/23/2022 
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SCHEDULE 1 

No. REF-NO Country 
Application/Issue Application/issue 

No. date 

P20130686 
Provisional 

Application 
10-2013-0114759 2013.09.26 

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 201480053323.5 2016.03.25 
P20130686CN 

CN Issue CN105659511B 2019.02.12 

Provisional 
P20130687 

Application 
10-2013-0114763 2013.09.26 

P20130953 
Provisional 
Application 

10-2013-0138703 2013.11.15 

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 lssue(DA) 10-1645898 2016.07.28 
2 ' 

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 lssue(CA) 10,742,364 2020.08.11 

P20130687CN CN Application 201480053584. 7 2016.03.28 
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P20130698 
Provisional 

10-2013-0115367 2013.09.27 
Application 

KR Application 10-2014-0057938 2014.05.14 
P20140216 

KR Issue 10-1904572 2018.09.27 

P20130698PC PCT PCT/KR2014/008765 2014.09.22 
3 

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 

Application 
10-2013-0142479 2013.11.21 

KR Application 10-2014-0067128 2014.06.02 
P20140221 

KR Issue 10-1919636 2018.11.12 

4 
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 CN 105659514B 2018.06.01 

P20140587 
Provisional 

Application 
10-2014-0101467 2014.08.07 

KR Application 10-2015-0094846 2015.07.02 
P20150161 

KR Issue 10-1875255 2018.06.29 
5 

P20140587PC PCT PCT/KR2015/008037 2015.07.31 

US Application 15/501,263 2017.02.02 
P20140587US 

US Issue 10,644,819 2020.05.05 
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P20140587USD1 US Application{DA) 16/832,151 2020.03.27 

CN Application 201580042296.6 2017.02.06 
P20140587CN 

CN Issue CN106664697B 2020.06.16 

P20150017 
Provisional 

10-2015-0008486 2015.01.19 
Application 

P20150734 
Provisional 

Application 
10-2015-0135899 2015.09.24 

KR Application 10-2016-0005012 2016.01.15 
P20150844 

KR Issue 10-1856304 2018.05.02 

6 
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 CN107113149B 2020.12.08 

P20150278 
Provisional 
Application 

10-2015-0068715 2015.05.18 

P20150609 
Provisional 
Application 

10-2015-0114876 2015.08.13 

KR Application 10-2016-0027594 2016.03.08 
P20160030 

KR Issue 10-1956978 2019.03.05 

P20150278PC PCT PCT/KR2016/005215 2016.05.17 
7 

US Application 15/569,133 2017.10.25 
P20150278US 

US Issue 10,341,806 2019.07.02 

US Application{CA) 16/412,376 2019.05.14 
P20150278USC1 

US lssue{CA) 10,728,693 2020.07.28 

P20150278CN CN Application 201680006425.0 2017.07.19 
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CN Issue CN1072112388 2020.11.06 

P20150724 
Provisional 
Application 

10-2015-0135756 2015.09.24 

P20150865 
Provisional 

Application 
10-2015-0162286 2015.11.19 

KR Application 10-2016-0098858 2016.08.03 
P20160287 

8 KR Issue 10-1896766 2018.09.03 

US Application 15/260,373 2016.09.09 
P20150724US 

US Issue 10,085,249 2018.09.25 

CN Application 201610806693.2 2016.09.06 
P20150724CN 

CN Issue CN106559161B 2019.01.04 

P20160067 
Provisional 
Application 

10-2016-0014509 2016.02.04 

P20160076 
Provisional 

10-2016-0015050 2016.02.05 
Application 

Provisional I 
P20160169 

Application 
10-2016-003~529 2016.03.31 

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 
Application 

10-2016-0030172 2016.03.14 

KR Application 10-2017-0022956 2017.02.21 
P20160855 

10 
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 1087811548 2021.12.14 

P20160143 
Provisional 

Application 
10-2016-0037224 2016.03.28 

KR Application 10-2017-0022964 2017.02.21 
P20160856 

KR Issue 10-2065432 2020.01.07 

P20160143PC 
11 

PCT PCT/KR2017/002536 2017.03.08 

US Application 16/088,914 2018.09.27 
P20160143US 

US Issue 10,892,867 2021.01.12 

CN Application 201780013601.8 2018.08.27 
P20160143CN 

CN Issue CN 108702280 B 

P20160240 
Provisional 

10-2016-0051737 2016.04.27 
Application 

KR Application 10-2016-0171232 2016.12.15 
P20160818 

KR Issue 10-1963483 2019.03.22 

US Application 15/497,362 2017.04.26 
P20160240US 

12 US Issue 10,412,731 2019.09.10 

US Application(CA) 16/529,789 2019.08.02 
P20160240USC1 

US lssue(CA) 10,616,889 2020.04.07 

CN Application 201710280467.X 2017.04.26 
P20160240CN 

CN Issue CN 107317662 B 2020.12.08 

P20160257 
Provisional 

10-2016-0055676 2016.05.04 
Application 

13 

P20160265 
Provisional 
Application 

10-2016-0058317 2016.05.12 
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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 lssue(DA) 10-2121009 2020.06.03 

US Application(DA) 16/179,863 2018.11.02 
P20160257USD1 

US lssue(DA) 11,431,460 2022.08.30 

CN Application(DA) 201811307533.9 2018.11.05 
P20160257CND1 

CN lssue{DA) CN 109547182 B 2021.07.23 

P20160645 
Provisional 

Application 
10-2016-0116784 2016.09.09 

KR Application 10-2017-0098820 2017.08.04 
P20170334 

KR Issue 10-2120856 2020.06.03 

P20160645PC PCT PCT/KR2017/008734 2017.08.11 
14 

US Application 16/331,969 2019.03.09 
P20160645US 

US Issue 11,115,976 2021.09.07 

CN Application 201780055337.4 2019.03.08 
P20160645CN 

CN Issue CN 109691000 B 2021.11.05 
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P20160670 
Provisional 
Application 

10-2016-0122509 2016.09.23 

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 
Application 

10-2016-0127089 2016.09.30 

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 
Application 

10-2014-0033579 2014.03.21 

P20140196 
Provisional 
Application 

10-2014-0034955 2014.03.25 

P20140207 
Provisional 

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 lssue{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 
P2014017 4CND1 

CN lssue(DA) CN 110149169 B 2021.12.14 

P20140253 
Provisional 

Application 
10-2014-0046986 2014.04.18 

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 
• 

P20160508 
Provisional 
Application 

10-2016-0089972 2016.07.15 

KR Application 10-2017-0087597 2017.07.11 
P20170351 

KR Issue 10-2178412 2020.11.09 
l 

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 
Application 

10-2016-0112748 2016.09.01 

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 

P20160720 
Provisional 

Application 
.10-2016-0130101 2016.10.07 

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 lssue(CA) 

US Application(CA) 18/078,965 2022.12.11 
P20160720USC1C1 

US lssue(CA) 

P20160720EP EP Application 17858693.9 2019.04.16 

CN Application 201780061902.8 2019.04.04 
P20160720CN 

CN Issue CN 109792429 B 2021.12.14 
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P20160768 
Provisional 

10-2016-0141451 2016.10.27 
Application 

P20170778 
Provisional 
Application 

10-2017-0130023 2017.10.11 

KR Application 10-2017-0139598 2017.10.25 
P20170798 

KR Issue 10-2057127 2019.12.12 

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 
P20160768CN 

CN Issue CN 109804692 B 2022.07.15 

P20160836 
Provisional 
Application 

10-2016-0152659 2016.11.16 

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 
Application 

10-2016-0152587 2016.11.16 

KR Application 10-2017-0153125 2017.11.16 
P20170804 

24 
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 
Application 

10-2016-0141451 2016.10.27 

P20170778 
Provisional 
Application 

10-2017-0130023 2017.10.11 

P20170142 
Provisional 

10-2017-0037553 2017.03.24 
Application 

P20170428 
Provisional 
Application 

10-2017-0079911 2017.06.23 

KR Application( ~g) 10-2017-0139885 2017.10.26 

25 P20170808 

KR lssue(~g) 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 109891988 B 2022.08.09 

Provisional 
10-2017-0002589 2017.01.06 P20170011 

Application 

P20170296 
Provisional 

10-2017-0066632 2017.05.30 

26 
Application 

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 

P20170132 
Provisional 
Application 

10-2017-0035615 2017.03.21 

P20170866 
Provisional 
Application 

10-2017-0101169 2017.08.09 

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 
P20170935Pl 

KR lssue(DA) 10-2206761 2021.01.19 

US Application 15/924,553 2018.03.19 
P20170132US 

US Issue 10,856,307 2020.12.01 

P20170132CN CN Application 201810236651.9 2018.03.21 

Provisional 
P20170131 

Application 
10-2017-0033297 2017.03.16 

P20170479 
Provisional 
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72 
KR Issue 10-2100491 2020.04.07 

P20160481PC PCT PCT/KR2017/007452 2017.07.12 

US Application 16/316,092 2019.01.08 
P20160481US 

US Issue 10,869,243 2020.12.15 

P20170018 
Provisional 
Application 

10-2017-0005590 2017.01.12 

KR Application 10-2018-0002947 2018.01.09 
P20170938 

' KR Issue 10-2117098 2020.05.25 
73 

P20170018PC PCT PCT/KR2018/000518 2018.01.11 

US Application 16/343,819 2019.04.22 
P20170018US 

US Issue 10,660,004 2020.05.19 

P20170234 
Provisional 
Application 

10-2017-0054983 2017.04.28 

KR Application 10-2018-0000256 2018.01.02 
74 P20170673 

KR Issue 10-1957087 2019.03.05 

P20170234US US Application 15/967,512 2018.04.30 
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US Issue 10,772,148 2020.09.08 

P20170238 
Provisional 

10-2017-0057299 
Application 

2017.05.08 

KR Application 10-2018-0036753 2018.03.29 

75 
P20180146 

KR Issue 10-2066689 2020.01.09 

US Application 15/969,858 2018.05.03 
P20170238US 

US Issue 10,470,159 2019.11.05 

P20170389 
Provisional 

10-2017-0076924 
Application 

2017.06.16 

KR Application 10-2018-0053053 2018.05.09 
P20180250 

76 KR Issue 10-2042036 2019.11.01 

US Application 16/007,050 2018.06.13 
P20170389US 

US Issue 10,499,376 2019.12.03 

P20180202 
Provisional 
Application 

10-2018-0039897 2018.04.05 

KR Application 10-2019-0020835 2019.02.22 

77 
P20190047 

KR Issue 10-2206773 2021.01.19 

US Application 16/373,808 2019.04.03 
P20180202US 

US Issue 10,873,671 2020.12.22 

P20180557 
Provisional 

Application 
10-2018-0090004 2018.08.01 

KR Application 10-2019-0075402 2019.06.25 

78 
P20190287 

KR Issue 10-2198010 2020.12.28 

US Application 16/528,980 2019.08.01 
P20180557US 

US Issue 11,178,573 2021.11.16 

P20160807 7r~~ 10-2016-0146955 2016.11.04 

79 
P20170669 KR~~ 10-2017-0135215 2017.10.18 

~ 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. ISSUE DATE 

16/048,210 03/17/2020 

76277 7590 02/26/2020 

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

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

PATENT NO. ATTORNEY DOCKET NO. 

10594460 811.0136 

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) 

CONFIRMATION NO. 

1073 

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; 
KT CORPORATION, Gyeonggi-do, KOREA, REPUBLIC OF; 
Woo-jin CHOI, Seoul, KOREA, REPUBLIC OF; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
IR103 (Rev. 10/09) 
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UNITED ST ATES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

16/048,210 07/27/2018 Kyujin PARK 

7590 02/11/2020 
IP LEGAL SERVICES, LLC 
P.O. Box 651325 
Sterling, VA 20165 

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

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

TTORNEY DOCKET NO. CONFIRMATION NO. 

811.0136 1073 

EXAMINER 

MEW, KEVIN D 

ART UNIT PAPER NUMBER 

2471 

NOTIFICATION DA TE DELIVERY MODE 

02/11/2020 ELECTRONIC 

ACKNOWLEDGEMENT OF REQUEST 
Notice of Allowance/Allowability Mailed 

The request for a corrected notice of allowance/allowability, dated l 12.1 12'020, 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)). 

~ertified copies of the priority documents have been received. 

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

C,;-~~ 
571-272-4200 or 1-888-786-0101 

{/4Y Application Assistance Unit 
Office of Data Management 

FORM PTOM327-F (Rev. 02/08) 
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 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

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

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

76277 7590 01/08/2020 

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

APPLICATION NO. FILING DATE 

16/048,210 07/27/2018 

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. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

KyujinPARK 811.0136 1073 

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

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1000 

EXAMINER ART UNIT 

MEW,KEVIND 2471 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

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

0 "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. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

370-329000 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1000 04/08/2020 

1 IP Legal Services, LLC 

2 ______________ _ 

3 ______________ _ 

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 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE 

KT CORPORATION 
(B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Gyeonggi-do, Republic of Korea 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual ISJ Corporation or other private group entity O Government 

4a. Fees submitted: 18.lissue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

ISJ Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

l8J 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) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

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. 

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 _____ /_I_a_n_M_._H_u~g~h_e_s/ _______ _ 

Typed or printed name _____ I_a_n_M_._H_u~g~h_e_s _______ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date _____ 0_l/_2_9_/2_0_2_0 ____ _ 

Registration No. ____ 4_1~,0_8_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 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0 

UTILITY APPL ISSUE FEE 1501 1 1000 1000 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1000 
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Electronic Acknowledgement Receipt 

EFSID: 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) 
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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 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

89690 

1 Issue Fee Payment (PTO-85B) 
81101361ssueFeeTransmittal. 

1 
pdf 

no 
c4db4faeef9ebc9267d6d6883f02f3c654ce 

d03c 

Warnings: 

Information: 

31941 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
4fa41 d2073f88cde81 cl 9254e 70f4435f2781 

1fb 

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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 

Serial No.: 
Filed: 
Matter No.: 

16/048,210 
07/27/2018 
811.0136 

Re: Attorney Docket No.: 811.0136 

Group Art Unit: 
Examiner: 
Conf. No.: 

2471 
MEW,KEVIND 
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. 

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

Respectfully submitted, 

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

EFSID: 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 I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

96884 

1 
Request for Corrected Notice of 8110136RequestforCorrectedN 

no 1 
Allowance OA.pdf 

0353b645a9470a 1 51 2bfacc043a62e0ae1 7 
a8998 

Warnings: 
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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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

76277 7590 01/08/2020 

IP LEGAL SERVICES, LLC 
P.O. Box 651325 

EXAMINER 

MEW.KEVIND 

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 KyujinPARK 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 PREY. 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. 
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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 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

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

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

76277 7590 01/08/2020 

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

APPLICATION NO. FILING DATE 

16/048,210 07/27/2018 

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. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

KyujinPARK 811.0136 1073 

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

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1000 

EXAMINER ART UNIT 

MEW,KEVIND 2471 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

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

0 "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. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

370-329000 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1000 04/08/2020 
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Notice of Allowability 

Application No. 
16/048,210 
Examiner 
KEVIN D MEW 

Applicant(s) 
PARK et al. 

Art Unit I AIA (FITF) Status 
2471 Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to 11/21/19. 

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

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

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

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

Certified copies: 

a) □All b) 0 Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

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

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

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

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. ~ Notice of References Cited (PTO-892) 

2.~ Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 11/19/19. 

5. D Examiner's Amendment/Comment 

6. ~ Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. D Other 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. 

/KEVIN D MEW/ 
Primary Examiner, Art Unit 2471 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20191217 
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Continuation Sheet (PTOL-37) Application No. 16/048,210 

Continuation of 3. The allowed claim(s) is/are: 1-2, 4-5, 7-8, 10-11, 13-14, 16-17, renumbered as claims 1-
12, respectively 
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Application/Control Number: 16/048,210 
Art Unit: 2471 

Detailed Action 

Notice of Pre-AJA or AJA Status 

Page2 

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

EXAMINER'S STATEMENT OF REASONS FORALLOWANCE 

5. The following is an examiner's statement of reasons for allowance: 

Page 3 

The present application relates to a method for a user equipment (UE) to transmit an 

upljnk (l.YL) control channel and a UL data channel to a base station (BS), including: 

"vvherein ihe frequency hopping configuration infrxrnation for a UL daw channel 

_includes a frequency hopping offset set composed of one or more frequency hopping offset 

values, and Vv'herein a frequency hoppjng offset value used to transmit the l.JL data channel 

among the frequency hopping offset values included in the frequency hopping offset set is 

_indicated by UL grant dmvnlink control infonnalion (DCI)" in combination with other recited 

elements in claim 1. 

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

uplink (UL) control channel and a UL data channel from a user equipment (UE), including: 

"wherein the frequency hoppjng configuration infrxrnation for a UL data channel 

_includes a frequency hopping offset set composed of one or more frequency hopping offset 

values, and 'vvherein 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 js 

indicated by UL gram dovvnlink control information (DCI)" in combination ,vith other recited 

elements in claim 7. 
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Application/Control Number: 16/048,210 
Art Unit: 2471 

Page4 

The present application also relates to a user equiprnem CUE) for transrniHing an uplink 

(UL) control channel and a UL data channel to a base station (BS;, _including: 

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

includes a frequency hopping offset set composed of one or rnore 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 

indic:ated by UL ,grant dmvnlink control lnforrnation ( DCI)" in cornbination 1.vith other recited 

elernems in c1airn 13. 

The closest prior art, Kirn et al. (US Public:ation 2014/0169316 Al), teaches transmjtting 

an uplink grant of a DC1 to a user equipment UE such that a resource block is assigned to the UE 

for PUSCH transmission in the uplinko In addition" Kim teaches allocating a frequency hopping 

of a RB pair to the PUCCI-I in a slot boundary and using a frequency hopping flag to indicate 

whether frequency hopping is used for PUSC!-1 transmjssion. Kim also teaches PLYCCH is used 

for carrying control information vvhereas PUSCH is used for carrying data. 

A second prior art, Zhang et aL ( US Publication 2012/0250653 A1), teaches using the 

frequency offset used during frequency hopping js fixed for an uplink channel. 

A third prior art, Yi et al. (US Publication 2015/0195069 Al\ teaches transmitting the 

start offset and frequency hopping gap to a user terminal through uplink grant in the DCL 
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Application/Control Number: 16/048,210 
Art Unit: 2471 

Page 5 

Hm,vever, Kirn, Zhang and Yi, vvhen either taken individually or in combination, fail to 

teach or make obvious the aforementioned cla_jm features of the base claims above. which 

renders the claims of the instant application allowable. 
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Application/Control Number: 16/048,210 
Art Unit: 2471 

Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 

Page 6 

examiner should be directed to Kevin Mew whose telephone number is (571)272-3141. The 

examiner can normally 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 an interview, applicant is 

encouraged to use the USPTO Automated Interview Request (AIR) at 

http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessfuL the examiner's 

supervisor, Chi 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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Dear Sir: 

REPLY TO OFFICE ACTION 

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 
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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 

grant 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 claim 3claim 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. 
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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 

grant 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. 

9. (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 

grant 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 claim 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, 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 "Yi"). 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." 

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)." 
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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 

ref erred to as frequency hopping of an RB pair allocated to the PUC CH 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 i) the claimed frequency hopping offset set, not a 

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

hopping offset set, and iii) 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-frequency-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 SI 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, i) 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 !.. 

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)." 

The secondary prior art reference of Yi is directed to a method and apparatus for transmitting 

and receiving data. See Yi Abstract. However, Yi cannot makeup the defects of Kim and Zhang 

because Yi 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 

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!.. 

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 

Serial No. 16/048,210 -9- 811.0136 
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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. 

Date: 21 November 2019 

Customer No. 76277 
IP Legal Services, LLC 
P.O. Box 651325 
Sterling, VA 20165 

Serial No. 16/048,210 

Respectfully submitted, 

/Ian M. Hughes/ 

Ian M. Hughes, Reg. No. 41,083 
Joung Kook Park, Reg. No. 69,192 
Attorney/Agent for Applicant 
(571) 267-7183 (phone) 

811.0136 

Page 100 of 350



Doc code: IDS PTO/SB/0Ba (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 16048210 

Filing Date 2018-07-27 

INFORMATION DISCLOSURE First Named Inventor I t<yujin PARK 
STATEMENT BY APPLICANT 

Art Unit I 2471 
( Not for submission under 37 CFR 1.99) 

Examiner Name I MEW, KEVIN D 

Attorney Docket Number 1811.0136 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

EFSWeb2.1.17 Page 101 of 350



Application Number 16048210 

Filing Date 2018-07-27 

INFORMATION DISCLOSURE First Named Inventor I Kyujin PARK 
STATEMENT BY APPLICANT 

Art Unit 2471 
( Not for submission under 37 CFR 1.99) 

Examiner Name I MEW, KEVIN D 

Attorney Docket Number 811.0136 

1 
SAMSUNG, "Bandwidth Part Hopping for CORESETS", R1-1710702, 3GPP TSG RAN WG1 NR ad-Hoc#2, Qingdao, 

X :;hina, June 27 - 30, 2017, pp. 1-3 

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

EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 

EFSWeb2.1.17 Page 102 of 350



Application Number 16048210 

Filing Date 2018-07-27 
INFORMATION DISCLOSURE First Named Inventor I Kyujin PARK 
STATEMENT BY APPLICANT 

Art Unit 2471 
( Not for submission under 37 CFR 1.99) 

Examiner Name I MEW, KEVIN D 

Attorney Docket Number 811.0136 

CERTIFICATION STATEMENT 

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

That each item of information contained in the information disclosure statement was first cited in any communication 
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /Ian M. Hughes/ Date (YYYY-MM-DD) 2019-11-19 

Name/Print Ian M. Hughes Registration Number 141083 

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

EFSWeb2.1.17 Page 103 of 350



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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

EFSWeb2.1.17 Page 104 of 350



Electronic Acknowledgement Receipt 

EFSID: 37797399 

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: 19-NOV-2019 

Filing Date: 27-JUL-2018 

Time Stamp: 16:24:35 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

612347 

1 
Information Disclosure Statement (IDS) 

8110136IDSForm.pdf no 4 
Form (SB08) 

ead5f87eaa57e20d641671 cd879cf64cf749 
9bda 

Warnings: 
Page 105 of 350



Information: 

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for 
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if 
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available 
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent 
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems. 

583900 

2 Non Patent Literature Refl nonpatentl .pdf no 3 
ea4190545c220e99561 b4804960dad95875 

ab226 

Warnings: 

Information: 

Total Files Size (in bytes) 1196247 

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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

Page 106 of 350



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

16/048,210 07/27/2018 KyujinPARK 

76277 7590 08/21/2019 

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

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

811.0136 

CONFIRMATION NO. 

1073 

EXAMINER 

MEW.KEVIND 

ART UNIT PAPER NUMBER 

2471 

NOTIFICATION DATE DELIVERY MODE 

08/21/2019 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

email@iplsllc.com 

PTOL-90A (Rev. 04/07) 

Page 107 of 350



Office Action Summary 

Application No. 
16/048,210 

Examiner 
KEVIN D MEW 

Applicant(s) 
PARK et al. 

Art Unit 
2471 

AIA (FITF) Status 
Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING -DATE OF THIS COMMUNICATION. 
Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 
adjustment. See 37 CFR 1.704(b). 

Status 

1)~ Responsive to communication(s) filed on 7/27/18. 
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on . 

2a)O This action is FINAL. 2b) ~ This action is non-final. 
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5) ~ Claim(s) 1-18 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 

6) O Claim(s) __ is/are allowed. 

7) ~ Claim(s) 1-18 is/are rejected. 

8) O Claim(s) __ is/are objected to. 

9) O Claim(s) __ are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 

11 )~ The drawing(s) filed on 7/27/18 is/are: a)~ accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

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

Certified copies: 

a)~ All b)O Some** c)O None of the: 

1.~ 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)). 

** See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) ~ Notice of References Cited (PTO-892) 

2) O Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 

3) O Interview Summary (PTO-413) 

Paper No(s)/Mail Date __ . 

4) O Other: __ . 

Part of Paper No./Mail Date 20190812 

Page 108 of 350



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

Detailed Action 

Notice of Pre-AJA or AJA Status 

Page2 

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 -

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

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 clairn 1, Kim discloses a method for a user equipment ( UE) to transrnit an uplink 

(UL) control channel and a UL data channel to a base station (BS) (PUCCH and PUSCH 

transmissions by a UE see paragraphs 0057, 0078). the method comprising: 

receivmg, from a BS, bandwidth part (BWP) configuration inforrnatjon of a BWP set 

cornposed of one or more B\VPs configured for a UE (resource block assignment lO be used by a 
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UE for PUSCH transrnission, see paragraph 0057, PUSCH is trnns1nitted via resources indicated 

resource block allocation mdicated by uplink grant infom1ation by DCI formats O and 4, see 

paragraph 0196); 

receivmg, from the BS, frequency hopping configuration information for a UL control 

channel (frequency hoppmg of an RB pair is allocated to the PUCCH _in a slot boundary, see 

paragraph 0078) and a UL data channel (frequency hopping flag indicating ,.vhether frequency 

hopping is used for uplink Pl.ISCH transmission, see paragraph 0057) transrnitted through one 

tra nsrnission B WP of the B\VP sn (resource block assignment to be used for PU SCH mmsmiss ion, 

see paragraph 0057); and 

transmitting a UL control channel and a UL data channel to the BS through the 

lransmission B\VP based on the BWP configuration infonnation and lhe frequency bopping 

configuration mfom1ation (PUCCHfor control information and PUSCH for user data transmission 

based on the resource block assigm11ent for PUSCH and frequency hopping resomce block for 

PUCCI-I, see paragraphs 0078, 0057). 

Regarding claim 2, Kim discloses the method of claim 1, ,.vherein the frequency 

hopping configuration information for a UL control channel includes at least one of infonnation 

mdicating whether to perform frequency hopping, physical resource block (PRB) allocation 

_infonnation of a first frequency resource region of the UL control channel (resource block pair 

allocation for PUCCH transmission, see paragraph 0078, resource block is physical resource 
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block PRB, see parngrnph 0187), and PRB allocation information of a second frequency resource 

region of the UL control cha1met 

Regarding claim 7, Kirn discloses a method for a base stalion (BS) to receive an uplink 

(UL) control cham1el and a UL data channel from a user equipment (UE) (PUCCH and PUSCH 

transmissions by a llE, see paragraphs 0057, 0078), the method comprising: 

transrniHing bamhvidth part (B\VP; configuration infonnaiion of a BWP set composed of 

one or more B\VPs configured for a UE to the UE (resource block assignment to be used by a UE 

for PUSCH transmission, see paragraph 0057, Pll SCH is transmitted via resomces indicated 

resource block allocation indjcated by upljnk grant information by DCI formats 0 and 4, see 

paragraph 0196); 

transmitting frequency hopping configuration information for a UL control channel 

(frequenc:y hopping. of an RB pair is allocated to the PUCCI-I in a slot boundary, see paragraph 

0078) and a UL data channel transmitted (frequency hopping flag indicating whether frequency 

hopping is used for uplink PUSCH transmission, see paragraph 0057) through one reception B\VP 

of the BWP set to the ll E (resource block assignment to he used for PUSCH transmission, see 

paragraph 0057); and 

rece1vmg the UL control channel and the UL data channel from the UE through the 

reception B\VP based on the BWP configuration information and the frequency hopping 

configuration infonmition (PUCCH for control information and PUSCH for user data transmission 
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based on the resource block assigrnnem for PUSCH and frequency bopping resource block frJr 

PUCCH, see paragraphs 0078, 0057). 

Regarding claim EL Kirn discloses the method of claim 7, vvberein the frequency hopping 

configuration mformation for a UL control channel includes at least one of information indicating 

·whether to perform frequency hopping, physical resource block (PRB) allocation infom1ation of a 

first frequency resource regjon of the UL control channel (resource block pair allocatjon for 

PUCCH transmission, see paragraph 0078, resource block _is physical resource block PRB, see 

paragraph 0187\ and PRB allocation infonnalion of a second frequency resource region of the UL 

control channel. 

Regarding claim 13, Kim discloses a user equipment (ll E; for transmitting an uplink_ (UL) 

control channel and a UL data channel to a base statjon (BS) (PUCCH and PUSCH transmissions 

by a UE, see paragraphs 0057, 0078), ihe UE comprising; 

a receiver configured to receive, from a BS, band\vidth part (BWP; configuration 

_information of a B\VP set composed of one or more B WPs configured for the UE (resomce 

block assignment lO be used by a UE for PUSCH trans1nission, see paragraph 0057, PUSCH is 

transmitted via resources indicated resource block allocation indicated by uplink grant 

_information by DCI formats 0 and 4, see paragraph 01 %): and 
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receive, from lhe BS, frequency bopping configuration information for a UL control 

channel (frequency hopping of an RB pair is allocated to the PUCCH _in a slot boundary. see 

paragraph (X)78) and a UL data channel (frequency hopping flag indicating \vhether frequency 

hopping js used for uplink PUSCH transmission, see paragraph 0057) transmitted through one 

lransmission BWP of lhe RWP set (resource block assignment lO be used for PUSCH 

transmission, see paragraph {X)57): and 

a transrnitter configured to transmit a UL control charmel and a UL data channel to 

the BS through the transmission RWP based on the B\VP confignnuion infonnation and the 

frequency hopping configuration info1mation (PUCCH for control information and PUSCH for 

user data transmission based on the resource block assignment for Pll SCH and frequency 

hopping resource block for PUCCI-I, see paragraphs 0078, 0057). 

Regarding clafrn 14, Kirn discloses the UE of claim LL wherein the frequency 

hopping configuration jnforrnation for a UL control channel includes at least one of information 

_indicating whether to perform frequency hopping. physical resomce block (PRB) allocation 

information of a fast frequency resomce region of the UL control channel (resource block pair 

allocation for PUCC!-1 transmjssion, see paragraph 0078, resource block is physical resource 

block PRB, see paragraph 0187), and PRB allocation infonnalion of a second frequency resource 

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

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 Al) in view of Zhang et al. (US Publication 2012/0250653 

Al). 

Regarding claim 3, Kim discloses the method of claim L 

Kirn may not explicitly shmv "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." 

However, Zhang teaches "the frequency hopping configuration _information for a UL data 

channel includes a frequency hopping offset set composed of one or more frequenc:y hopping offset 

values (lhe frequency offset during frequency hopping is fixed, see parngrnph 0040)," 

Therefore. it would have been obvious to one of ordinary skill in the art before the effective 

filing date of the invention to modify the rnethod of Kfrn to include '·'the frequenc:y hopping 
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configuration inforrnation for a UL data channel inc lufles a frequency hopping offset sei cornposed 

of one or more frequency hopping offset values" as taught by Zhang so that it ,vould form a 

complementary frequency physical resource allocation (see parag;-aph 0040). 

Regarding claim 40 Kim discloses the method of claim 3. 

Kim may not explicitly sho\v "a number of frequency hopping offset values included in the 

frequency hopping offset sei is determined based on a nwnber of physical resource blocks (PRBs) 

constituting the transmission B\VP," 

However, Zhang teaches ''a number of frequency hopping offset values included in the 

frequency hopping otfset set is dderrnined based on a number of physical resource blocks (PRBs) 

constituting the transmission B\VP (lhe frequency offset is detennined based on allocating the 

frequency physical resources of the first time slot, and based on the fixed offset dming the 

frequency hopping, the user termimi I will occupy the frequency physical resource blocks n-·n+ 3 

of the second time slot S 1 after occrnTing lhe fixed offsel at lhe second tirne slot, see paragraph 

0040;," 

Therefore, it \vould have been obvious to one of ordinary skill _in the ait before the effective 

filing date of the invention lO modify the method of Kirn to include "a nwnber of frequency 

hopping offset values included in the frequency hopping offset set is determined based on a number 

of physkal resomce blocks (PRBs) constituting the transmission BWP" as taught by Zhang so that 

it would form 3 complementary frequency physical resource allocation ( see paragraph 0040). 
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Kim may not explicitly show ''the number of frequency hopping offset values included in 

the frequency bopping offset set js determined depending on whether the nurnber of PRBs 

constituting the transmission BWP is a preset threshold value or less.'" 

However. Zhang teaches "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 (based on the fixed offset during the 

frequency hopping, the user tenninal will occupy the frequency physical resource blocks n-n+3 

of the second time slot Sl after occurring the fixed offset at the second time slot, see paragraph 

0040)." 

Therefore. it \Vou1d have been obvious to one of ordinary skill in the an before lhe effeclive 

filing date of the invention to modify the method of Kim to include "the number of frequency 

hoppjng offset values jncluded in the frequency hopping offset set is determined depending on 

whether the nurnber of PRBsconstituting the transmjssion BWPis a presetthreshold value or less'" 

as taught by Zhang so that it would form a complementary frequency physical resource allocation 

(see paragraph 0040). 
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Kim may not explicitly shov-/ "the frequency hopping configuration information for a UL 

data channel includes a frequency hopping offset set cornposed of one or rnore frequency hopping 

offset values." 

Ho,vever, Zhang teaches "the frequency hopping configuration _infonnation for a UL data 

channel includes a frequency hopping offset set composed of one or more frequency hopping offset 

values ( the frequency offset during frequenc:y hopping is fixed, see paragraph 004()) ." 

Therefore, it would have been obvious to one of ordinary skill in the an before the effective 

filing date of the invention to modify the method of Kim to include ''the frequency hopping 

configuration information for a UL data channel includes a frequency hopping offset set composed 

of one or 1nore frequency hopping offset values" as taught by Zhang so that it v,.rould form a 

complementary frequency physical resource allocation (see paragraph OfJ40;, 

Regarding clairn 10, Kirn discloses the rnelhod of clairn 9, 

Kim may not explicitly shmv ''a number of frequency hopping offset values included in the 

frequency hopping offset set is detennined based on a number of physical resource blocks (PRBs) 

constituting the lrnnsmission B\VP." 

Hmvever, Zhang teaches "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 trnns1nission BWP (the frequency offset is determined based on allocating the 
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frequency physical resources of the first time slot, and based on the fixed offsel during the 

frequency hopping, the user tenninal will occupy the frequency physical resource blocks n-n+3 

of the second time slot S 1 after occurring the fixed offset at the second time slot, see paragraph 

0040)." 

Therefore, it would have been obvious to one of ordinary skill in the art before the effective 

filing date of the invention to modit} the method of Kim to include "a number of frequency 

hopping offset values inc:luded in the frequenc:y hopping offset set is determined based on a number 

of physical resource blocks (PR Bs) constitming lhe transrnission B\VP'' as taught by Zhang so that 

it would form a complementary frequency physical resource allocation (see paragraph 0040;, 

Regarding clafrn 11, Kirn discloses ihe method of clafrn 10. 

Kim may not explicitly shmv ''the number of frequency hopping offset values included in 

the frequency hopping offset set is determined depending on whether the nurnber of PRBs 

constituting the lrnnsmission B\VP is a preset threshold value or less." 

Hmvever, Zhang teaches "the number of frequency hopping offset values included in the 

frequency hopping offset set is determined depending on whether the number of PRBs constituting 

lhe lransmission B\VP is a preset threshold value or less (based on lhe fixed offset during the 

frequency hopping, the user tenninal will occupy the frequency physical resource blocks n-n+3 

of the second time slot S 1 after occmring the fixed offset at the second time slot see paragraph 

0040)." 
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Therefore, it ,vould have been obvious lO one of ordinary skill in the art befrxe the effective 

filing date of the invention to modify the method of Kim to include "the number of frequency 

hopping offset values included _in the frequency hopping offset set is determined depending on 

whether the nurnber of PRBsconstituting the transmission BWPis a presetthreshold value or less'" 

as taughl by Zhang so that it vvould form a cornplernenwry frequency physical resource allocation 

(see paragraph 0040), 

Regarding clain1 15, Kim discloses the UE of claim 13. 

Kim may not explicitly shmv "the frequency hopping configuration information for a UL 

data channel includes a frequency hopping offset set composed of one or more frequenc:y hopping 

offset values." 

However, Zhang teaches "the frequency hopping configuration _information for a UL data 

channel includes a frequency hopping offset set composed of one or rnore frequency hopping offset 

values (lhe frequency offset during frequency hopping is fixed, see paragraph 0040) ," 

Therefore, it ,.vould have been obvious to one of ordinary skill in the art before the effective 

filing date of the invention to modify the method of Kim to include ''the frequency hopping 

configuralion information for a UL data channel includes a frequency hopping offset set composed 

of one or more frequency hopping offset values" as taught by Zhang so that it ,.vould form a 

complementary frequency physical resource allocation (see paragraph 0040;. 
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Kim may not explicitly shmv "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.'' 

Ho,vever, Zhang teaches "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 (the frequency offset is detennined based on allocating the 

frequency physical resources of the first time slot, and based on the frxed offset during the 

frequency hopping, the user temlinal \Vill occupy the frequency physical resource blocks n·-n+3 

of the second time slot S 1 after occurring the fixed offset at the second time slot, see paragraph 

0040)." 

Therefore, it \vould have been obvious to one of ordinary skill in the art before the effective 

filing date of the invention to rnodify the method of Kim to include "a number of frequency 

hopping offset values included in the frequency hopping offset set is detennined based on a nurnber 

of physical resomce blocks (PRBs) constituting the transmission B\VP" as taught by Zhang so that 

it would form a complementary frequency physical resource allocation (see paragraph 0040). 
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Kim may not explicitly shmv ''the number of frequency hopping offset values included in 

the frequency hopping offset set js determined depending on whether the nurnber of PRBs 

constituting the transmission BWP is a preset threshold value or less.'" 

Ho,vever, Zhang teaches ''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 (based on the fixed offset during the 

frequency hopping, the user tenninal will occupy the frequency physical resource blocks n-n+3 

of the second time slot Sl after occurring the fixed offset at the second time slot, see paragraph 

0040)." 

Therefore. it \Vould have been obvious to one of ordinary skill in the an before lhe effeclive 

filing date of the invention to modify the method of Kim to include "the number of frequency 

hoppjng offset values jncluded in the frequency hopping offset set is determined dependjng on 

whether the nurnber of PRBsconstituting the transmjssion BWPis a presetthreshold value or less'" 

as taught by Zhang so that it would form a complementary frequency physical resource allocation 

(see paragraph 0040), 
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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 Yi et al. (US Publication 2015/0195069 Al). 

Regarding claim 6. Kirn and Zhang disclose ihe rnelllod of claim 3, 

Kim may not explicitly show ''a frequency hopping offset value used to transmit the LL 

data channel among the frequency hopping offset values included in the frequency hopping offset 

set ls indicated by l.YLgrant downlink control information (DC])." 

However_ Yi teaches "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 start offset and the frequency 

hopping gap may be transrnitted to the terminal through an uplink gram and DCL see paragraph 

0284)." 

Therefore, it would have been obvious to one of ordinary skill in the art before the effective 

filing date of the invention to 1nodify the method of Kirn to include "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 ls indicated by UL grant downlink control information (DCl)" 

as taugJ1t by Yi so that it would allovv' a terminal to position its PUSCH data at the overall PUSCH 

resource based on the stait offset and the frequency hopping gap (see paragraph 0284). 
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Kim may not explicitly show "a frequency hopping offset value used to transmit the UL 

data channel among the frequency hopping offset values included in the frequenc:y hopping offset 

set is indicated by ULg,rant dmvnlink control information (DCI)."' 

However, Yi teaches "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 inf(xmation (DC!) (the start offset and the frequency 

hopping gap may be transmitted to the terminal through an uplink t=,'rnnt and DCI, see paragraph 

0284;," 

Therefore, it would have been obvious to one of ordimiry skill in the att before the effective 

filing date of the invention to modify the method of Kim to include "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 do\v nlink control information (DC lf 

as taught by Yi so that it Vv'ould allow a terrninal to position its PUSCH data at the overall PUSCH 

resource based on the start offset and the frequency hopping gap (see paragraph 0284), 

Regarding claim 18, Kirn and Zhang disclose the UE of c1ai1n 15. 

Kim may not explicitly show ''a frequency hopping offset value used to transmit the LL 

data channel among the frequency hopping offset values included _in the frequency hopping offset 

sel is indicated by UL grant dovvnlink control information (DCI;." 
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However, Yi teaches "a frequency hopping offset value used to lrnnsmit the UL data 

channel among the frequency hopp_jng offset values included _j1_1 the frequency hopping offset set 

is indicated by UL grant downlink control information (DCI; (the sta1t offset and the frequency 

hopping gap rnay be transmitted to the terminal through an uplink grant and DCI, see paragraph 

0284)," 

Therefore, it \Vould have been obvious to one of ordinary skill _in the art before the effective 

filing date of the invention to modify the method of Kfrn to i11clude "a frequenc:y hopping offset 

value used to trnnsrnit the UL data channel among the frequency hopping offset va 1ues included 

_j1_1 the frequency hopping offset set is indicated by UL grant downlink control information (DCI)" 

as taught by Yi so that it would alknv a terminal to position its PUSCH data at the overall PUSCH 

resource based on the start otfset and the frequency hopping gap (see parn&>raph 0284). 
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9. Any inquiry concerning this communication or earlier communications from the 
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examiner should be directed to Kevin Mew whose telephone number is (571)272-3141. The 

examiner can normally 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 an interview, applicant is 

encouraged to use the USPTO Automated Interview Request (AIR) at 

http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessfuL the examiner's 

supervisor, Chi 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 

Page 125 of 350



Application/Control No. Applicant(s)/Patent Under 
16/048,210 Reexamination 

Notice of References Cited 
PARK etal. 

Examiner Art Unit 
KEVIN D MEW 2471 Page 1 of 2 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Name CPC Classification US Classification 
Country Code-Number-Kind Code MM-YYYY 

* A US-20170366311-A1 12-2017 Iyer; Lakshmi R. H04B7/0482 1 /1 

* B US-20130058317-A 1 03-2013 Park; Kyujin H04L5/0053 370/336 

* C U S-20150229450-A 1 08-2015 Noh; Min Seok H04W72/0406 370/329 

* D US-20150155928-A 1 06-2015 Seo; Dongyoun H04L5/0053 370/329 

* E US-20140169316-A 1 06-2014 Kim; Hakseong H04L5/0048 370/329 

* F US-20140044083-A 1 02-2014 Kim; Jinmin H04L5/001 370/329 

* G US-20170164350-A 1 06-2017 SUN; Feifei H04L5/0007 1 /1 

* H US-20140092787-A 1 04-2014 HAN; SEUNGHEE H04W4/70 370/280 

* I US-20130322376-A 1 12-2013 Marinier; Paul H04W72/06 370/329 

* J US-20140219202-A 1 08-2014 Kim; Hakseong H04L 1/1861 370/329 

* K US-20120076028-A 1 03-2012 Ko; Hyunsoo H04L 1/0026 370/252 

* L U S-20170223640-A 1 08-2017 Dinan; Esmael Hejazi H04W72/0473 1 /1 

* M US-20180007668-A 1 01-2018 YUM; Kunil H04L 1/0067 1 /1 

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Name CPC Classification 
Country Code-Number-Kind Code MM-YYYY 

N 

0 

p 

Q 

R 

s 

T 

NON-PATENT DOCUMENTS 

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

u 

V 

w 

X 

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

U.S. Patent and Trademark Office 

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20190812 

Page 126 of 350



Application/Control No. Applicant(s)/Patent Under 
16/048,210 Reexamination 

Notice of References Cited 
PARK etal. 

Examiner Art Unit 
KEVIN D MEW 2471 Page 2 of 2 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Name CPC Classification US Classification 
Country Code-Number-Kind Code MM-YYYY 

* A US-20140036859-A 1 02-2014 Ekpenyong; Anthony H04W72/042 370/330 

* B US-20130322361-A 1 12-2013 Ko; Hyunsoo H04B7/0632 370/329 

* C US-20130077523-A 1 03-2013 Ko; Hyunsoo H04W24/00 370/252 

* D US-20120014330-A 1 01-2012 Damnjanovic; Jelena M. H04L5/001 370/329 

* E US-8897249-B2 11-2014 Tiirola; Esa T. H04W72/04 370/329 

* F US-20170163391-A 1 06-2017 Kl MU RA; Ryota H04W16/14 1 /1 

* G US-20140376468-A 1 12-2014 He; Hong H04B1/713 370/329 

* H US-20120170525-A 1 07-2012 Sorrentino; Stefano H04L5/0007 370/329 

* I US-20120250653-A 1 10-2012 Zhang; Changsheng H04B1/7143 370/330 

* J US-20180014143-A 1 01-2018 Rico Alvarino; Alberto H04W4/70 1 /1 

* K US-20150195069-A 1 07-2015 Yi; Yunjung H04W4/70 370/329 

L 

M 

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Name CPC Classification 
Country Code-Number-Kind Code MM-YYYY 

N 

0 

p 

Q 

R 

s 

T 

NON-PATENT DOCUMENTS 

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

u 

V 

w 

X 

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

U.S. Patent and Trademark Office 

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20190812 

Page 127 of 350



Search Notes 

CPC - Searched* 

Symbol 

Application/Control No. 

16/048,210 

Examiner 

KEVIN D MEW 

H04L5/0037,0039,0041,0042,0048,0051,0053,0055,0057,0058, 
H04B 1/713, 7136 

CPC Combination Sets - Searched* 

Symbol 

US Classification - Searched* 

Class Subclass 

Applicant(s)/Patent Under Reexamination 

PARK et al. 

Art Unit 

2471 

Date Examiner 

08/14/2019 KM 

Date Examiner 

Date Examiner 

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

Search Notes 

Search Notes Date Examiner 

Inventor and assignee search in PALM and East - see search history 
08/14/2019 KM 

printout 

EAST (USPAT,USPGPUB,EPO,FERS,JPO,DERWENT,IBM_ TDB) - see 08/14/2019 KM 
search history printout 

H04L5/0037,0039,0041,0042,0048,0051,0053,0055,0057,0058, KM 
H04B 1/713, 7136 (Text search - see search history printout) (limited by 08/14/2019 
text) 

Interference Search 

US Class/CPC 
US Subclass/CPC Group Date Examiner 

Symbol 

U.S. Patent and Trademark Office 
Page 1 of 1 

Part of Paper No.: 20190812 Page 128 of 350



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

Index of Claims 16/048,210 PARK et al. 

Examiner Art Unit 

KEVIN D MEW 2471 

✓ Rejected Cancelled N Non-Elected A Appeal 

-- Allowed Restricted I Interference 0 Objected 

CLAIMS 

□ Claims renumbered in the same order as presented by applicant 0 CPA 0 T.D. 0 R.1.47 

CLAIM DATE 
Final Original 08/13/2019 

1 ✓ 

2 ✓ 

3 ✓ 

4 ✓ 

5 ✓ 

6 ✓ 

7 ✓ 

8 ✓ 

9 ✓ 

10 ✓ 

11 ✓ 

12 ✓ 

13 ✓ 

14 ✓ 

15 ✓ 

16 ✓ 

17 ✓ 

18 ✓ 

U.S. Patent and Trademark Office Part of Paper No.: 20190812 

Page 1 of 1 Page 129 of 350



EAST Search History 

EAST Search History 

EAST Search History (Prior Art} 

l~~t:::::~:::and$11··near3··················· !
1

::~PUB;······! ~:~~~~'. !~ :~:~8/15! 
I I l configur$5) and (frequency near2 I USPAT; l l l 20:42 l 
I I l hopping) and ((uplink ul) near2 I USOCR; l l l l 
I I ! "control channel") and ((uplink ul) I FPRS; EPO; l l ! l 
I I l near2 "data channel") and ((downlink I JPO; I I l I 
I I l di) near2 "control channel") and I DERWENT; I I l I 
I I l ((downlink di) near2 "data channel") I IBM_TDB I I l I 
I L2 I 16786 i h04I5/0037.cpc. I US-PGPUB; I OR I OFF i 2019/08/151 
I I I i USPAT· i i I 20'42 i 
I I l I usocR'· I I l · I 
\ : ~ : ' ' ' ~ ' 
i i l i FPRS· EPO· I I l I 
\ : ~ : ' ' ' ' ~ ' 
I I I IJPO· I I I I 

I I ! I DERWENT· I I ! I 
I .......... J ............ l ....................................................................................... llBM_TDB . .' ...... I ........................ I ................. l ......................... I 
IL3 13898 lh0415/0039.cpc. lus-PGPUB; !OR !OFF !2019/08/151 
i i l I USPAT; i i !20:42 I 
I I l I USOCR; I I l I 

11111111 I l i, FPRS·, EPO·, I I l I 

I I I ~~WENT; I I I I 
I I ' i I BM TDB I I ' I 

1

1111111 

L4 j 3898 j h0415/0041cpc i ~~t~B; i°" t i ~~;;i08115i 

1111111, !1111111 I FPRS; EPO; 11111111 11111111 l I 
!~~WENT; I I 

1 ............ 1 ............. j ....................................................................................... I IBM_TDB ........ ..1 ........................ .1 ................. j ........................ ..! 
IL5 13869 lh04I5/0042.cpc. IUS-PGPUB; loR loFF j2019/08/15I 
i i l I USPAT; i i !20:42 i 

I 11111111 11111111, I ~~iR~PO; 11111111 11111111 I I 
I l~~WENT; I I 
I .......... ..I .............. , ................................................................................... ) 1.BMTDB·········' ························' ............. , .......................... ' 
I L6 I 56216 l h04I5/0048.cpc. I US-PGPUB; I OR I OFF l 2019/08/15I 
i I I IUSPAT; 1 1 !20:42 I 
I I l I USOCR; I I l I 

1111111, I l !,,,, ::aR~, ·, EPO·, I I l I 

I I ; DERWENT; I I I I 
1 ............. 1 ............. 1 ....................................................................................... I1.BM_ TDB .......... 1 ........................ 1 ................ 1 .......................... 1 

IL7 l16060lh04I5/0051.cpc. IUS-PGPUB; loR !OFF !2019/08/151 
I 1 1 IUSPAT; i i [20:43 I 

I 1111111, 11111111 I ~~iR~PO; 11111111 11111111 I I 
I l~~WENT; I I 
1 ............ 1 ••••••••••••• J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• !IBMTDB··········'·························'············· ) .......................... , 
Irl8 lI62479 llh0415/0053.cpc. IIUS-PGPUB; IIOR IIOFF 112019/08/151 

file:///C/Users/kmew/Documents/e-Red%20Folder/16048210/EASTSearchHistory.16048210_AccessibleVersion.htm[8/15/2019 8:53:24 PM] 

Page 130 of 350



EAST Search History 

file:///C/Users/kmew/Documents/e-Red%20Folder/16048210/EASTSearchHistory.16048210_AccessibleVersion.htm[8/15/2019 8:53:24 PM] 

Page 131 of 350



EAST Search History 

file:///C/Users/kmew/Documents/e-Red%20Folder/16048210/EASTSearchHistory.16048210_AccessibleVersion.htm[8/15/2019 8:53:24 PM] 

Page 132 of 350



EAST Search History 

I ii ii ilJPO; i i ll i i i l i DERWENT· i i l i 

1 .......... J ............ l ..................................................................................... J IBM_TDB . .' ...... 1 ........................ 1 ................. l ......................... 1 
!L26 !120 l((ul"uplink")near3grant$1)and !US-PGPUB; !OR !OFF !2019/08/15! 
I I j ((bandwidth$1 band$1) near2 I USPAT; ! ! j 20:44 ! 
! ! ! configur$5) and (frequency near2 ! USOCR; ! ! ! ! 
! ! l hopping) and ((uplink ul) near2 ! FPRS; EPO; i i l i 
i i ! "control channel") and ((uplink ul) ! JPO; ! ! ! ! 
! ! l near2 "data channel") and prb$1 ! DERWENT; ! ! ! ! 
I I I i I BM TDB i i i i 

!4 1 26 d2 !US-PGPUB; !OR !OFF !2019/08/15! 
I ! an i USPAT; I I l 20:44 ! 

1111111, 11111111 I ~~iR~PO; 11111111 11111111 I I 
!~~ENT; I I 

I ............ ' ............. J ...................................................................................... .! IBM_TDB ........ .J ........................ J ................. J ........................ ..! 
! L28 11 l 26 and 3 ! US-PGPUB; i OR i OFF l 2019/08/15! 
I i I ! USPAT; I I !20:44 ! 

I 11111111 11111111, I ~~iR~PO; 11111111 11111111 I I 
I l~~ENT; I I 
I ________ . __ J """" , """"""""""""""""""""""""""""""""""""""""""' , BM TDB ----·----, """""""""""", """""·" , """""""""""·", 
! L29 i O l 26 and 4 ! US-PGPUB; I OR I OFF l 2019/08/15! 
I I I ! USPAT; I I !20:44 i 
! ! ! ! USOCR; l l I i 

I I I 1~~:::i I I I I 
1 ........... ..: .............. : ....................................................................................... ! 1.BM_TDB ......... J ....................... .1 ................. , ........................ 1 

11111111, ~o I ' 126 and 5 1,, ~FPtRPPGs~,{E\uPOB;·, I OR I OFF I ~~::~08/151 
''''''''''''''I

I ~ :, I, ~ :, 

illlllll 11111111 11111111 ' 
l~~WENT; I I 

1 ............ i ............. J ...................................................................................... .! I BM_ TDB ........ .J ........................ .! ................. J ........................ ..! 
! L31 I 22 l 26 and 6 ! US-PGPUB; I OR I OFF j 2019/08/15! 

l ............ l .............. l .................................................................................... 11~;;~1 ........................ 1 ............. 1:o•:1 
! L32 i 16 i 26 d 7 i US-PGPUB; i OR i OFF I 2019/08/15! 

1

1111111 

I 11

11111111 

an 1, ~FP~RPS~,~E\PO·, I I 1

20

:

44 

I 
I l~~WENT; I I I I 

1 ............. i ............. , ....................................................................................... i I.BM_ TDB ......... .i ....................... .! ................ , ......................... .! 
i L33 I 33 l 26 and 8 ! US-PGPUB; ! OR ! OFF l 2019/08/15! 
I i I !USPAT; I I !20:44 ! 

I 1111111, 11111111 I ~~iR~PO; 11111111 11111111 I I 
I l~~WENT; I I I_,_) _!IBM TDB_1_1_ )_I 

1rl34 lf75 1126 and 9 111us-PGPUB; 1r7R 110FF 1112019/08/151 
I I I !, USPAT; i i 120:44 i : : : ; ; : ; 

file:///C/Users/kmew/Documents/e-Red%20Folder/16048210/EASTSearchHistory.16048210_AccessibleVersion.htm[8/15/2019 8:53:24 PM] 

Page 133 of 350



EAST Search History 

file:///C/Users/kmew/Documents/e-Red%20Folder/16048210/EASTSearchHistory.16048210_AccessibleVersion.htm[8/15/2019 8:53:24 PM] 

Page 134 of 350



EAST Search History 

file:///C/Users/kmew/Documents/e-Red%20Folder/16048210/EASTSearchHistory.16048210_AccessibleVersion.htm[8/15/2019 8:53:24 PM] 

Page 135 of 350



EAST Search History 

ll ............ 11. ............. 11. ....................................................................................... llf BE:~~~~; ...... ll ........................ ll ................. 11 .......................... 1 

I L53 ! 33 ! (frequency near3 hopping) same I US-PGPUB; ! OR ! OFF l 2019/08/ 15! 

I I I ii,:;,s.~;;i~~::i:~/~:o~~~) 1 :~;;i I I 120 46 I 

11111111 L54 I O I 53 and 2 i ~~tRJB; i OR i OFF i ~~::~08/151 

I I l~i::i I I I I 
1 ............ i ............. 3 ....................................................................................... ! I BM_ TDB .......... i ......................... i ................. 3 .......................... i 
I L55 ! 0 l 53 and 3 I US-PGPUB; i OR i OFF j 2019/08/ 151 
i i i I USPAT; i i !20:46 i 
I I l I USOCR; l l i i 

I I I I ~~RS; EPO; I I I I 
I I I I fi.t~~T; I I I I 

!o !US-PGPUB; !OR !OFF !2019/08/15! 
i i I USPAT; i i !20:46 ! 

I I l~f::i I I I I 
I L57 : 0 15;; ;~;; 5 : ~: PG:a: I OR I OFF I 2019/08/151 
i ! i I USPAT; i i !20:46 I 

I 1111111, 11111111 I ~~iR~PO; 11111111 11111111 I I 
I !~~WENT; I I I_,_) _ilBM~TDB_1_1_ )_I 

I L58 ! 2 l 53 and 6 I US-PGPUB; i OR i OFF l 2019/08/15! 
i i i IUSPAT; i i !20:46 ! 
I I l I USOCR; I I i i 
I I l i.·. FPRS·, EPO·, I I l I 

I I I JPO I I I I I I I I f::~~~T; I I I I 

1111111, I FPRS; EPO; 11111111 11111111 l ! 
!~~WENT; I I 

1 ............ i ............. l ...................................................................................... .! IBM_TDB .......... i ......................... i ................. i .......................... i 

! L60 i 1 l 53 and 8 I US-PGPUB; ! OR ! OFF l 2019/08/15! 
i ! i IUSPAT; i i !20:46 I 

I 11111111 11111111, I ~~iR~PO; 11111111 11111111 I I 
I l~~WENT; I I 
1 ........... .1 ........ I ................................................................................... .! I BM~ TDB ....... I ........................ I ............. I ••••••••••••••••••••••••• I 

IIL6l lr6 !153 and 9 I US-PGPUB; in" rFF 12019/08/151 
i i i I USPAT; i i i 20:46 i 

I I I I USOCR; I I I I 

file:///C/Users/kmew/Documents/e-Red%20Folder/16048210/EASTSearchHistory.16048210_AccessibleVersion.htm[8/15/2019 8:53:24 PM] 

Page 136 of 350



EAST Search History 

file:///C/Users/kmew/Documents/e-Red%20Folder/16048210/EASTSearchHistory.16048210_AccessibleVersion.htm[8/15/2019 8:53:24 PM] 

Page 137 of 350



EAST Search History 

file:///C/Users/kmew/Documents/e-Red%20Folder/16048210/EASTSearchHistory.16048210_AccessibleVersion.htm[8/15/2019 8:53:24 PM] 

Page 138 of 350



EAST Search History 

file:///C/Users/kmew/Documents/e-Red%20Folder/16048210/EASTSearchHistory.16048210_AccessibleVersion.htm[8/15/2019 8:53:24 PM] 

Page 139 of 350



EAST Search History 

I I[ I[ ll~E~WENT· I I I[ I 
I .......... J ............ l ..................................................................................... J~BM_TDB . .' ...... I ........................ I ................. l ......................... I 
I L88 ! 53 ! 79 and 10 ! US-PGPUB; ! OR ! OFF l 2019/08/ 15! 
! ! l ! USPAT· i i l 20'48 i 
! ! l I USOCR· I I l . I 
I I l I FPRS· EPO· I I l I 
I I l !JPO·, , I I l I 
\ : ~ : ' ' ' ~ ' 
i i i i DERWENT· ! ! i ! 
\ : ~ : ' ' ' ~ ' 
! ! l ! I BM TDB I I l I 

11111111, L89 i 2 i 79 and 11 i ~~tRJB; i°" t i ~~::~08/15i 
1111111, 11111111 I FPRS; EPO; 11111111 11111111 l ! 

!~~ENT; I I 
I ............ i ............. j ...................................................................................... .! IBM_TDB ........ .J ........................ J ................. j ........................ ..! 
I L90 i 8 l 79 and 12 I US-PGPUB; ! OR ! OFF l 2019/08/ 15! 
i ! i I USPAT; i i !20:48 I 

I 11111111 11111111, I ~~iR~PO; 11111111 11111111 I I 
I l~~ENT; I I 
I ________ . __ J """" , """"""""""""""""""""""""""""""""""""""""""' , BM TDB ----·----, """""""""""", """""·" , """""""""""·", 
IL91 !o l79and13 lus-PGPUB; iOR iOFF !2019/08/15! 
i i i I USPAT; i i !20:48 ! 
I I l I USOCR; I I i ! 

I I I l~~:::i I I I I 
! I ' i I BM TDB I I ' I 

11111111, L92 i 386 i ~~~,Pi~ff ::\!1~~~,:~~na;!,i,uhsch i ~~tRJB; i°" t i ~~::~08/15i 
1111111, l I FPRS; EPO; 11111111 11111111 l ! 

I I ~~WENT; I I 
1 ............ i ............. J ...................................................................................... .! I BM_ TDB ........ .J ........................ .! ................. J ........................ ..! 
I L93 i 4 l 92 and 2 I US-PGPUB; i OR i OFF I 2019/08/15I 

l ............ l .............. l .................................................................................... 11~;;~1 ........................ 1 ............. 1:o•:1 
I L94 ! 1 i 92 d 3 ! US-PGPUB; ! OR ! OFF i 2019/08/15! 

1

1111111 

I 11

11111111 

an 1, ~FP~RPS~,~E\PO·, I I 1

20

:

48 

I 
I l~~WENT; I I I I 

1 ............. i ............. i ....................................................................................... ! I.BM_ TDB ......... .i ....................... .! ................ i ......................... .! 
! L95 i O l 92 and 4 I US-PGPUB; ! OR ! OFF l 2019/08/15! 
i ! i IUSPAT; i i !20:48 I 

I 1111111, 11111111 I ~~iR~PO; 11111111 11111111 I I 
I l~~WENT; I I I_,_) _!IBM TDB_1_1_ )_I 

Irl96 1n1I92 and 5 IIIUS-PGPUB; Ir7R II0FF !112019/08/151 
i i i !. USPAT; i i i 20:48 i 
I 1 : ; ; ~ ; 

file:///C/Users/kmew/Documents/e-Red%20Folder/16048210/EASTSearchHistory.16048210_AccessibleVersion.htm[8/15/2019 8:53:24 PM] 

Page 140 of 350



EAST Search History 

file:///C/Users/kmew/Documents/e-Red%20Folder/16048210/EASTSearchHistory.16048210_AccessibleVersion.htm[8/15/2019 8:53:24 PM] 

Page 141 of 350



EAST Search History 

file:///C/Users/kmew/Documents/e-Red%20Folder/16048210/EASTSearchHistory.16048210_AccessibleVersion.htm[8/15/2019 8:53:24 PM] 

Page 142 of 350



EAST Search History 

file:///C/Users/kmew/Documents/e-Red%20Folder/16048210/EASTSearchHistory.16048210_AccessibleVersion.htm[8/15/2019 8:53:24 PM] 

Page 143 of 350



EAST Search History 

1--' _!~~~~'-'-, I 
I L125 ! 4 ! 1 and 122 I US-PGPUB; i OR i OFF I 2019/08/15I 
i i i I USPAT; i i i 20:51 i 

I I I l~i:::i I I I I I I : ! IBM_TDB : : : : 

I L126 ! 8 i 1 and 123 ! US-PGPUB; ! OR ! OFF i 2019/08/15! 
i i ! I USPAT; i i I 20:51 ! 

I I I l~i:::i I I I I 
1------------ 1-------------i --------------------------------------------------------------------------------------- 1 1 BM_ T□ B--------__i ----------------------__! ----------------i ------------------------__! 
! L 127 ! 4 ! 26 and 121 I US-PGPUB; ! OR ! OFF l 2019/08/ 15! 
i i i I USPAT; i i [20:52 I 

I I 1::::::: 1 ~~iR~PO; 1::::::: 1::::::: 1 1 I I IJPO; I I I_I_, _lfi~~~~I_I_ J_I 
IL 128 ! 6 l 26 and 122 I US-PGPUB; i OR i OFF l 2019/08/15! 
i i i I USPAT; i i [20:52 ! 

I I I l~i:::i I I I I I I : ! I BM_ TDB : : : : 

1 ............ ! ............. i ...................................................................................... .! IBM_TDB .......... i ......................... i ................. i .......................... i 

! L 130 ! 1 l 39 and 121 I US-PGPUB; ! OR ! OFF l 2019/08/15! 
i i i IUSPAT; i i [20:52 I 

I I I_ l~i:::i I I I_ I 

I .......... ..J ............ 1 ....................................................................................... ! IBM_TDB ......... : ........................ : ................. 1 ......................... : 

IL 131 ! 1 l 39 and 122 I US-PGPUB; i OR i OFF l 2019/08/15! 
i i i IUSPAT; i i [20:52 ! 

I I I l~i:::i I I I I ! ! , i I BM TDB : : , : 

1::::::: L 1321::::::: 1 i 39 and 123 i: ~FPtRP~S~,{E\UPBO;·, i°" t i ~~;;ioa/151 
1::::::: !::::::: !::::::: ~ ! 

!~~WENT; I I 
1 ............ ! ............. J ...................................................................................... .! I BM_ TDB ........ .J ........................ .! ................. J ........................ ..! 
!IL 133 llo 1153 and 121 ilus-PGPUB; lloR lloFF 112019108/ 151 

file:///C/Users/kmew/Documents/e-Red%20Folder/16048210/EASTSearchHistory.16048210_AccessibleVersion.htm[8/15/2019 8:53:24 PM] 

Page 144 of 350



EAST Search History 

I ~~~EPO; 120 52 I 

I J lfi~~~~;I I L I 
I L134 IO l 53 and 122 i US-PGPUB; l OR l OFF l 2019/08/15! 
I I I i USPAT; I I l 20:52 ! 

I I 11111111 I ~i~iR~PO; 11111111 11111111 I I I I IJPO; I I I_I_) _ifi~~~~I_I_ )_I 
i L 135 IO j 53 and 123 i US-PGPUB; I OR I OFF l 2019/08/ 15! 
I I I i USPAT; I I !20:52 l 

I I I l~i:::i I I I I i i I I IBM_TDB I I I I 

1 ............ 1 ............. l ...................................................................................... _I IBM_TDB .......... i ......................... i ................. l .......................... i 
IL 137 11 l 66 and 122 i US-PGPUB; I OR I OFF l 2019/08/ 151 
I I I i USPAT; I I !20:52 i 

I I I_ l~i:::i I I I_ I 

1 .......... ..1 ............ ) ....................................................................................... IIBM_TDB ......... 1 ........................ 1 ................. J ......................... 1 

i L 138 11 l 66 and 123 i US-PGPUB; I OR I OFF l 2019/08/15I 
I I I i USPAT; I I !20:52 I 

I I I l~i:::i I I I I 
I I ' I I BM TDB I I ' I 

11111111 L139 llllllll 1 i79 and 121 i, ~FPtRP~S~,fE\UPOB;·, i°" t 1~~:;ioa/151 
!1111111 !,,,,,,, !,,,,,,, ~ ! 

!~~WENT; I I 
1 ............ 1 ............. J ...................................................................................... .11 BM_ TDB ........ .J ........................ .! ................. J ........................ .J 
! L 140 I 1 l 79 and 122 i US-PGPUB; I OR I OFF I 2019/08/15I 

I I I_ Ii~~:,' I I 1_

2052 

I 
I .......... .J .............. , ....................................................................................... .1 1. BM_ TD B ......... , ........................ , ................. l .......................... , 

i L 141 I 1 l 79 and 123 I US-PGPUB; I OR I OFF l 2019/08/15I 
I I l !USPAT; i i !20:52 I 

I I I l~i:::i I I I I 
file:///C/Users/kmew/Documents/e-Red%20Folder/16048210/EASTSearchHistory.16048210_AccessibleVersion.htm[8/15/2019 8:53:24 PM] 

Page 145 of 350



EAST Search History 

EAST Search History (Interference} 

< This search history is empty> 

8/15/2019 8:53:21 PM 
C:\ Users\ kmew\ Documents\ EAST\ Workspaces\ 1604821 O.wsp 

file:///C/Users/kmew/Documents/e-Red%20Folder/16048210/EASTSearchHistory.16048210_AccessibleVersion.htm[8/15/2019 8:53:24 PM] 

Page 146 of 350



Bibliographic Data 

Application No: 16/048,210 

Foreign Priority claimed: @ Yes O No 

35 USC 119 (a-d) conditions met: ~Yes 0No 

Verified and Acknowledged: I/KEVIN MEW/ 

Examiner's Signature 

D Met After Allowance 

IKM 

Initials 

Title: APPARATUS AND METHOD FOR TRANSMITTING AND 
RECEIVING UPLINK CHANNEL 

FILING or 371(c) DATE CLASS GROUP ART UNIT 

07/27/2018 370 2471 

RULE 

APPLICANTS 

KT CORPORATION, Gyeonggi-do, KOREA, REPUBLIC OF 

INVENTORS 

Kyujin PARK Seoul, KOREA, REPUBLIC OF 

Woo-jin CHOI Seoul, KOREA, REPUBLIC OF 

CONTINUING DATA 

FOREIGN APPLICATIONS 

KOREA, REPUBLIC OF 10-2017-0095980 07/28/2017 

KOREA, REPUBLIC OF 10-2017-0102577 08/11/2017 

KOREA, REPUBLIC OF 10-2018-0057278 05/18/2018 

IF REQUIRED, FOREIGN LICENSE GRANTED** 

09/10/2018 

STATE OR COUNTRY 

KOREA, REPUBLIC OF 

ADDRESS 

IP LEGAL SERVICES, LLC 

P.O. Box 651325 

Sterling, VA 20165 

UNITED STATES 

FILING FEE RECEIVED 

$1,720 

ATTORNEY DOCKET NO. 

811.0136 

Page 147 of 350



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

16/048,210 

76277 
IP LEGAL SERVICES, LLC 
P.O. Box 651325 
Sterling, VA 20165 

FILING OR 3 71 (C) DATE 

07/27/2018 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

KyujinPARK 811.0136 
CONFIRMATION NO.1073 

PUBLICATION NOTICE 

111111111111111111111111]~!1]!~1!~1! ~!lll!H!IIII 111111111111111 IIII IIII 

Title:APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING UPLINK CHANNEL 

Publication No.US-2019-0036665-A 1 
Publication Date:01/31/2019 

NOTICE OF PUBLICATION OF APPLICATION 

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

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

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set 
forth in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's 
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800) 
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office, 
Public Records Division, Alexandria, VA 22313-1450 or via the Internet. 

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

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

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

page 1 of 1 

Page 148 of 350



This is to certify that the following application annexed hereto 

is a true copy from the records of the Korean Intellectual 

Property Office. 

Application Number 

Filing Date 

.::::>:: 
2 

App Ii cant (s) 

01 
2 

21 

~ 

10-2018-0057278 

20181:::1 05~ 18~ 
5~ 18, 2018 

~6.!.2.1.AJ :JJIOIEI 
KT Corporation 

2018'.::! 09~ 25~ 

Page 149 of 350



[ CH cl eJ l 

[ CH cl eJ ~ 2 l 

J.:11~ ':i!:IAI- : 2018-05-18 

2-1998-005456-3 

= c;cc1 t:H o 1 ( o a~) o o 1 -0- Lo I A E 
-,Vlt::::tL....:. TTL..: TT2 f --

9-2017-100261-6 

2017-079044-3 

Method for frequency hopping to transmit and receive 

uplink channel and Apparatuses thereof 

PARK, Kyu Jin 

811018-1XXXXXX 

137-140 

CHO I , Woo J i n 

660822-1XXXXXX 

137-140 

66-1 

Page 150 of 350



KR 

10-2017-0095980 

2017.07.28 

[ ~ ~ ~ 2] 10-2017-0102577 

[~~ gJ J:J l 2017.08.11 

CH cl 2J = -;a:..1 t:H 01 (Oof) 001-0-LQI A E 
-,Ull::::::::!L....:. TTL..;. TT2. r --

[44E.] 

[~~ E.] 0 122 46,000 

[Jfl!-~~E.] 62 122 0 

[~G~~8E.] 2 ?:! 36,000 

[~Af~::'.j]-E.] 0 ol 0 0 

[gJ-JH] 82,000 ~ 

66-2 

J.:11~ ':i!:IAI- : 2018-05-18 

~ 

~ 

~ 

~ 

Page 151 of 350



[ 1'11--u;i Ol .k-1 u;j] 
20-'-1 20 

J.:11~ ':i!:IAI- : 2018-05-18 

i ;,;J~l{Method for frequency hopping to transrni t and receive up! ink channel 

and Apparatuses thereof} 

7} ~1 s 7Jl o}t,l- rl_ o 2. /\II L.:. 1-...:. J · 

';'] "Study on New Radio Access Technology"~ ~';'1<5}_i7_, 0 1 ~ 7llfl-2s=.. RAN WGloJl 

<3> NR9i rJ1K.6:j A}¾ Al4~--'L.£l-.7 eMBB(enhancernent Mobile BroadBand), 

rnMTC(rnassive Machine Type Communication) 1:Q URLLC(Ultra Reliable and Low 

66-3 

Page 152 of 350



J.:11~ ':i!:IAI- : 2018-05-18 

~(collision)g_ ~71 -'f-1~ '°r-Til-4" ~I§ (frequency hopping) ::,;~ ...fl. l::l} 13:J __Q__ 
7 0 01=!2 

66-4 

Page 153 of 350



J.:11~ ':i!:IAI- : 2018-05-18 

2= q-ul-..Q.. ,,l]..:iI.t,}rl 
1- 'L....:.. e.,. -2 Al O L.:. ~ ~ 

66-5 

Page 154 of 350



J.:11~ ':i!:IAI- : 2018-05-18 

66-6 

Page 155 of 350



J.:11~ ':i!:IAI- : 2018-05-18 

s=.. 32 LTE/LTE-A hlA1:.JoJlA1 ;sj~i::l PUCCHoJl rH~ 'T°TitY ~~(frequency 

hopping)~ ~ oil~ S:.hl ~ s=.. ~ 0 1 q. 

s=.. 41;: ~ ~hloiloJl1-.1 11~-";;sj(UE-specific) rH~~ TI}~(bandwidth part) 

,,J;saoi1 rH~ 7]1a~ oi1A1 ~ s=..Al~ s=..~ 0 11:r. 

s=.. 5 ';: ~ ~hl c~] oJl 1-.1 PUCCH 7.l~7l zl-(durat ion)oJl 7] lfl-~ 'T°:iif-Y ~ ~ 

(frequency hopping)~ ~(rule)~ ~ OJl ~ £Al~ s=..~ 0 19-. 

s=.. 7 2_ ~ ~ Al oil oJP-1 1t:t ~ 0 l "'J -&"J "a .=-1 ~l °7 :t] 14 EE '= "'J-&"J "a .=-1 t:i] 0 l £7 ~R 

1@g_ 717.l~..Q...£ {1¾'8-}';: ~:;z}~ S:.Al~ s=..i:a_o]q. 

66-7 

Page 156 of 350



J.:11~ ':i!:IAI- : 2018-05-18 

-cH~ T~lztj<j ~~ 0 1 ~ ~~~ _B_.7-1 ~ ~~ T ~)t:}_"il :;;rl-i:;1~~ 1li'-61l~ 7 AJ-

<13> ~ ~ l-11 J.7 oJl J.7 7'-{i ~~ Al A 1@ 2. g ;,d , ll]1 ~ ri] 0 l £7 ~ IL}- 7ct 2. t:} 0J~ ~ 

1,J ;_71:l] A~ .:sJ] i'-%}71 -'fl~ ;.l A 1@ g ~ u] ~q. 1¥-{i ~AJ Al A E,J] 2_ J,}-l}.A} i:;:r~ 

(User Equipment. UE) ~ 7].7-l~(Base Station, BS)g Y~~q. 

LTE, HSPA ~ IMT-2020(5G EE~ New Radio) ~61P.1~ UE(User Equipment)~ %~, 

GSM6J]A7~ MS(Mobile Station), UT(User Terminal), SS(Subscriber Station), 7'-{i 

<15> 7],;,;l~ EE~ A,:ll_(Cell)2. S::l_~ztj_Q_s:_ A}-!};,;} tl~:i4 ~AJ%}~ ;z;]1l(station) 

g ~ii}~, .'r.£-B(Node-B), eNB(evol ved Node-B), gNB(gNode-B), LPN(Low Power 

Node), ~E:l(Sector), 4f- 0 l!=_(Site). t:} 0J~ ~Ell~ <jF1lY-, BTS(Base Transceiver 

E, ¾4-AJ:'[<jE), ~r:1] 0 1 _1r_c(Relay Node), ull7} ~. uR-=1s. J~, 0 } 0 ].=ls. J.J!, 

Iy.:i:I ~. ~-1::2. 1~. RRH(Rernote Radio Head), RU(Radio Unit), A% ~(small cell) 

<16> ~J.7 y-Sg.:8_ q 0J~ ~2_ q J.Jlg .:sJ]°7%}~ 7]7]~ol ~fiR%}Ds_ 7]7]~2_ 

T 7}.,<:] ~u]~ iiR~~ 4- ~lt:}. 1) lj'-{i ~~:i!} =trtB%}0:j uil7} ,1iJl, uR:::r~ ,1iJl, 0 } 

0 ].=ls. 1~, Iy.:i:I AJ, ~-1::2. ~. J--% ~(small cell)g ~li'-~}~ ~~l :i 7}~1°]7~ 
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ITOlE 3:::.¢/q ITOlE ±J..l ITOlE ¢J..l ITOlE _:c:=__Q_ 717,;l~ol 01 ~J..lAll7l. ~ 
--1- --._____,;, - , 0 , 1........:. --1- --._____,;, - , 0 1.......:. -1- t.....a:. - , , 1........:. -1- --i_____: - 0 1- 1 ---1 2 = '-11 I L-

EE~ i'-4'-;,J E:_'-;'_}E(transmission point EE~ transmission/reception point)s:..--'f-

:~i %~ ~ FDD(Frequency Division Duplex) 1=1J~, TDD 1=1J~ Jit FDD 1=1J~ QJ -!¾ 1=1J~ 
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<22> A.Jts"J~ 3-'4 t-}ts"J~ 3 ~, PDCCH(Physical Downlink Control CHannel), 

PUCCH(Physical Uplink Control CHannel) ~xj- 7cf,':'_ :,,J]°i ~~~~ ~t-}O:j ~l°l 7a.!i!. 

~ ~*,s}.Jl, PDSCH(Physical Downlink Shared CHannel), PUSCH(Physical Uplink 

"1.::r1 ul s..1 ..s TI -8"1-t-}~ RRC ;z-J 1-1 ..s 7--1 .&::.t-}~ RRC Al --, i__-1 ~ ...Q... TI <5l-,sl ,1-
~ l--f ., 2. ----1- 0 1- 0 ....':I:'..-- 2. 1.......: 0 l__ _J_._ E. 0 -2 -.----1- 0 "L.:... ~ 4 
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Division Multiple Access), FDMA(Frequency Division Multiple Access), 

CDMA(Code Division Multiple Access), OFDMA(Orthogonal Frequency Division 

Multiple Access), NOMA(Non-Orthogonal Multiple Access), OFDM-TDMA, OFDM-FDMA. 

SCMA(Sparse Code Mui ti ple Access )Q} LDS(Low Density Spreading) ~ _g_ .Y. ~~q. 

<28> ~ ~~ ~ ~ ~;.l <Al~ GSM. \VCDMA. HSPA~ 77 ~ LTE/LTE-Advanced, IMT-

<29> ~ ~J.-11'-10111-7 MTC(Machine Type Communication) ti~i'::. low cost(EE~ low 

comp 1 ex i ty) ~ 7--l-%} '8"} ~ ti~ EE~ coverage enhancement ~ 7-l-%} '3"} ~ ti~ ~ g_ ~ 

;,H~~1 7:.;J~¥:l 3GPP Release-13 low cost(EE~ low complexity) lJE category/type 
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12 °1<5}o]l-7-7 7'a9.li'i UE category/type, sr:.~ l-B~lll 7'a9.li'i Release-13 low cost 

(!f:.~ low complexity) UE category/type_g_ Qjul~ 4- ~Jr+. !f:.~. Release-14oJlJ,7 

<31> ~ -.;~P--ll;,.ioJP•i NB-IoT(NarrowBand Internet of Things) 12!-~2 ;~~i:-7 IoT~ 

g} Bl A u_Q_ 71 t':l .7-. D 7 ::rl jl -;i:l :;:-1 ?Cl~ L~l E 9c1 ::::r T--, 7-E- :IT TI"}f,} rl 
i:::::::. 0, .7-:: 1....- L..:.. 7 --1-J-., ___._ l--1 ~ 7 --..'r'.-f 1.......: 'I - ,7 ----1- .:..i-. e -1- p L..:. '-1 ~ 

scenario) .£.A7 , eMBB( enhanced Mobile BroadBand), mMTC(mass i ve Machine Type 

Communication), URLLC(Ultra Reliable and Low Latency Communication)7} ;sJl7l~ 

<35> NR(New Radio) 
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';'] "Study on New Radio Access Technology"~ ~';']i>}jl, 0 1 ~ 7llt}..2..s.. 44 

(frame structure, channel coding & modulation, waveform & multiple access 

1,.l 4i:12.. ( usage scenario) s._J..7 eMBB( enhancement Mob i 1 e BroadBand), mMTC(mass i ve 

MIC) ~ URLLC(Ultra Reliable and Low Latency Communications)7} ~17]~51..2..9, 

449~ /,}--§- J..]Lf-i:12..(usage scenario)~ RT(requirements) ~ ~~c5}7l ~~ l=IJ-

l_.. 

,=-

eMBB, mMTC, lJRLLC7} jl ~ ~ jl 

71-71-0l 
77""°1 

J..}--§- Al Lf-i:12..(usage 

J.]Lf-i:12..(usage scenario) 0 --, 
-.LL T 

(numerology)(e.g. subcarrier spacing, subframe, TTI, etc.) 7]1t}~ -"¥-~ ::z}stl 
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SCS(Sub-Carrier Spacing) 7llfl- normal CP overhead~ 141R~ OFDM {1~~ T;_a~ 

tr ansrni ss ion) g -$i -tB 
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Zr~ ( t i me-do ma i n 

scheduling interval) 0 l T·tl~ y ~19-. 

~ ~ °1 £ 14 7ct 0 l SCS7} 60kHz<?1 7cl--9--, SCS 15kHz<?1 7cl--9--.!t.9- {I~ ~ 0 17} 1/4 
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<46> __1:l:c}- ~,g_ :cE~~ %,3)-(Wider bandwidth operations) 

<47> 71~ LTE system~ 7.34'-, ~~~ LTE CC(Component Carrier)Oll T:H~ ~:::}-'-j 

~}~(scalable) T:H~~ %~(bandwidth operation)g_ 7l~-8"}9iq. ~, TTI}Y 1:1B.¥.. 
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(bandwidth part) % <S}Lf 0 1"'-J~ -cf!~~ :rt},!=-(bandwidth part)oJl -cf!~ ~~~} 

<52> LTEoJ]Jj PUCCH¾ $i ~ rnl:t ~~(Frequency hopping for PUCCH in LIE) 
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~Jjl, CU(Central Unit)Q} DU(Distributed Unit)7} ~~~ 5G 1j1-1J_uJoi1J,7 71-;,;l~ 

c olr:.l­
---1..- N, r. 
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rl1 '9 ~ TI} §_(bandwidth part)~ T;,a WoJl 

66-19 

Page 168 of 350



rlJ O:l ± 
'17 7 7 TI} E (bandwidth partHl 

(bandwidth part)7} 1:l.78~ 4- 5!Jc}. 
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~;_d :§}( activation) 
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diversity gain)g_ ~71 ~iiR ?Tir'T £~(frequency hopping)g -3:j¾W ~iL~ 0 l 

hopping)g 71-1:lw ~-'f-. qJ9i9i 1i1~oJll-1 21R9i {J~~ -Y·~'fl tJ-~ 7l4f'7H1 

(short duration) PUCCH ~~ Zl 7l4f7lzJ.-Oong duration) PUCCH~ %iiR UCI~ ·~ 

¾W Ul1. iiR1% PUCCH01l IR{>} T~l~'-d ?Tir'T £~(frequency hopping) 1=1J-1fjg_ 7,;l 

<70> T~l ~ ..2..~ NRoJl l-1 ~ UE IR~~ ~ g (bandwidth adapt ion) 71-1:1_ oJl u:}4 qJ ~ 

9i NR CCoJP1 l-7 ~ q::: %-"TAJ I~~~ g :;!-~ 11 ~oJl ~ {>} 71-1:1_ 0 l O l ~°7 ~ oJl II}-
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<74> 

Zl Al~AlTI-Clong duration) PUCCHSl fJ-,c'_ ,:,;l~Al{'.}-(short duration) PUCCHoJl -cHi>R 

9-:': 'T'Tir'T -'2..38 ~(frequency hopping rule)g_ :7jQ:j~ 'T ~Jq. 

'T -'2..38 -cH~~(frequency hopping bandwidth) 0 l 7aQ:j~ 'T ~Jq. 

(bandwidth part) Q:j -cH ~ ~oJl n:}4 'T'Tir'T -'2.. Ia (frequency hopping) -cH ~ ~ 0 1 ~;(a 
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~ 4-oJl rrJ-4 iiH1% /i:J~ y7} :; ?:,:j 'jj,{ 0 PJ-~ 7a--'i'---, NR cc~ AV~F~ tl1~~oJl rrJ-4 

(activation)~ tl1~~ TI}E(bandwidth part)~ tl1~~oJl rrJ-4 'TTI}4- ~~ 

~(frequency hopping rule( i.e. E}~-1 'TTI}4- ~ ~ ( type-1 frequency hoppin 

g))).if- 1tt~ 1jlls:_ ~,,,.:!~(activation)~ tl1~-s- TI}E(bandwidth part)~ tl1~~oJl 

71~~ 'TTI}4- ~~ ~(frequency hopping rule(i.e. E}~-2 'TTI}y ~~(type-2 

frequency hopping))) g ?:,=l ~i>} ..iI., (tl, E}~-1 'TTI}4- ~ ~ ( type-1 frequency 

hopping) ~ E}~-2 'TTI}4- ~~(type-2 frequency hopping)Jl} 7,fi':'_ ~~loJl ~iiH 

~ ~Pa 0 1 7'11~5=.]~ ~i2- 0}yq.) ~Qi~ 1tt~oJP-1 UCI 1:l¾g_ $iiiH Zq-§-~ 'TI!} 

4- ~~ ~(frequency hopping rule) 0 l iiHc:J UCI 1:l¾g $ii>H A}¾~ PUCCHQi 7.l~ 

"-lZH dur at i on) oJl ~ iiH ~ 7:,:J 5=.] s=.. ~ 7:,:J ~ ~ 4- ~J_ q . 

duration) PUCCH~ 7a--'i'--- E}~-2 'T°Tir'T ~~(type-2 frequency hopping)g Zq--§-i>} 

s=.. ~ :za ~ i>}7-, 4. EE~ PUCCH ~ % g ~ iiH ~1%~ ~ ~~ 4-oJl rrJ-4 'T°TI}4- ~ ~ 

<80> 1tt, AlAF~ tl1~~oJl 71~~ 'TTI}y ~~ ~(frequency hopping rule(~, Et 

~-1 'T°Tir'T ~~(type-I frequency hopping))) 0 l Zq--§-~ 7a--'i'---, iiH1% ~~ tl1~~ 
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- :; :z,=J CUE-specific/ eel I-specific)~ AJf] 

signalling) 51:.~ ~,lAC CE 1-1:i~~(MAC CE signalling) 51:.~ L1 ~l°l 1.1:i~'t,d!(Ll 

<84> ~, ~7}:?tj-2..5°.. ii]t:J PUCCHoJl 1~ Tllr4- ~~(frequency hopping) ,,>g_ 7j ~ 

oJl ~Q.]Q.] ~~oJPi 31¾~ t:Hf~ 'Tllt4- ~~(default frequency hopping) 1~ 

~ 014 t:]¾E Tllr4- ~~ ~(default frequency hopping rule) 0l :zjQ.j~ 4-

~r.}. ::Li:~J1 t]t:J t:1¾~ 'Tiit4- ~~(default frequency hopping) 1~~ 51:.~ 

~(default frequency hopping rule)~ ~~~ ~AloJl 1 ~ 
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(higher layer signaling)oJl 9.1~ PUCCH §_~(hopping) rR'2'1~ ~ 7a Al, PUCCH Al 

~7lzl-(duration), UCJQ~ ¾ff-(e.g. SR, CSI II1 c 1!!j EE~ HARQ ACK/NACK :rr1£B__!j 

(payload size) ~oJl u:J-:= PUCCH Y1:9! ~s.. ~5:.9.] y:rr}y §_~(frequency 

E(UL grant)£}~~ DCI~ ~tfl ~9.19.1 16:~oJlJ.7 HARQ ACK/NACK :rrlcl!!J EE-:= CSI 
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<89> 0 1 U11 PUCCH "f-Iy-y §..~ (frequency hopping) g_ ~ '{} 1t-E-Y~ (candidate 

EE~ ~Q:JQ:j t:Hf§_ "f-Iy-"'r §..~(default frequency hopping) 

"f-Iy-y §..~(default frequency hopping) -cH ~ ~ EE~ t:Hf §_ "f-Iy-y §.. ~ ~ 

(default frequency hopping rule) g 3:j ¾'il- tR ~ PUCCHQ:] A]l2 %(second hop) Q:J 

"f-Iy-y ~ 5'1( frequency location(-~, tR ~ PUCCHQ:] A]]2 %(second hop) Q:] PRE 

J~l-:; 7,HUE-specific/group common/cell-specific)'{} AJf] 't:1] 010, Al-=r..~•~Hhigher 
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r-Hf E ?Iil-'T _:2:_~ ~(default frequency hopping rule)Oll rrj- ~ i>R ~ PUCCHQ] :sll2 

?Iil-'T ¾(second frequency hop)__2__5'..ljLE7Q] 2rTI1-'T .2_:V:jl(frequency offset)~g 

(default frequency hopping bandwidth)Q] 

specif ic/UE-speci f i c) ~ AJ~ i1] 01 °i Al :i ~~(higher 1 ayer signaling) g %i;R 

?Iil-'T _:2:_~(type-2 frequency hopping) 0 l Cl½.§_ _:2:_~ ~(default hopping rule) 

zi~~ L1 -:sll°l Al:J..~~(Ll control signaling)g %~ ?Iil-'T _:2:_~(frequency 
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(e.g. PRB ~t:J 7<J _:lil_)S:} iiR t:J PUCCH9l A1l2 'T'"lltY i-(second frequency hop)~ ~ 
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~-:; ;(a (UE-speci f i c/group common/eel 1-speci f ic)-q} AJ-'?i t-1] 01 o, A] :i 1@ 'i5 (higher 

layer signaling) 0 11+ MAC CE J,]:l1@rs(MAC CE signaling) 1-~ L1 A1l°l Al:l1@?s 

specific)-q} ~-'M ?1] 0 10, Al 7 1@ra(higher layer signalling), MAC CE Al:l1@ra 

(MAC CE signalling) 1-~ L1 .:s1lo, Al:l\:l'8(Ll control signaling)g ~tR PUCCH 

i:i ,;:J ?--
1 

ol o rn 01 := J;!.. J=Jl-rn ol l=l-17'
1

- nJl rr "B"l-~ rl 02 A'/..----~, 1.__ 1- 2..~d---1 p '-'I --1-p1-.:_1---f. 
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<105> 0 1 rq1, ~ (~ls:_ -r:H~-¥i- TI}E ~/\a 7a..!i!.~ -g-~011 -cHtR ~/\a-ii -8"}1+ 01AJ-~ 

<106> 

<108> 

<109> 01 rrll 7i ~ fl} ,1) O:l ¥- 0l E 0 l 71- rll O:l ¥- TTl E -:'= 71.Al ~ 01 .::;L.Jd fl} 7'-l 3I L=j E 
w..i1, L.:.1::::'..L:. '-1177 4-4 7 L-f177 4-1- I , dL:. p--1-L:.-
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til- :'il-0 £- ;,,:l~~ 1:i.£ 07-c;11,,,.,1 ;:11---1s 711:l}o;=, -8"1:1=.. J-..1;:l- ::zl$~ 1:i.£ 07-c;1lA(starti·ng 
~ 0 fL.:. 2.7 ~,o o~c ~--------....:r.. rl..__ 7 "fL!. 2.7 'l.....:.1-
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7-112 'T'"TI}4" -"§-(second frequency hop)2..s:_ ~~~ 4"5:. ~}q. 

i:-ll A 7i l---1 s li <5Hfl- TA ol rl 
,- O..'.I'...c -'-P cc. AJ..'-f. 
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178-99 

· -b {b ¢ fo ;:::dflZ =:. :ti ::::dt=t 1 =:. ~ 3 lt=t to1t tz =:. -12--lv lz: ~ 

3{rr ~l:otb tYlloRtL tol~ c&w-12-- -w-~R 'tY-bHn ·vrb ¢ -w-Th-1f 20{63lflG 

tb ~ =:.1t tL to HL t ~ -b 2 tY '--6-- ~ ts tL w 2t = N 2 lb fo . -b {6 ~ ~ tL ~ {L ~ 

3lt=t b5RtL =:.{*lvlz: ~ 3{rr ~l:otb klloRtL tol~ Efuw-12-- -w-~R {2{n llo(~Ri 

{L to1'\,lo 1 ~N)N ?liL to3{rr ~l:otb- tb~ =:.rb ¢ -w.%{Y lo-Eif-i 'ltn lo <ofl> 

·t:ir;s ~ w¾R 2{5-f-i 

~RtL tol~ t= &w-12-- =:.-t*lvlz: ~ti¾ ,£, ;;_ 3{rr ~~tb to-tvlo ti¾ Edi:£ llo 

W 3{rr ~~tb -W~R 'E'01* 2~[L'. ~RtL tL~ 3{rr ~g,tb lo ~-2:-lz:[L: <6i::P 

•J-.W _L 20-r 2-;,:;-0 ~L-:7_ -.J l l 2~_k.. 
7....1. LO -,, WW TI 2 t-t rL Y 11':1 Lo -==ti* Y z'. 2 3 l.,'-l 

~ g, tt1 to-tdz tow =1 {rr :R l:o tb ' k ~!? tt1 llo i:6- =1 {rr :R l:o tl1 B: tY~ 2 =1 {rr :R l:o lP-

to-&, lo -h 12-- B: tz FY H~ ltJ. llo-Ei B. =:. R tL tz FY 3 {rr :R l:o tl1 2 lto fo ' ltn lo <8i:: P 

· -b lo R tz -W tb llo W 3 {rr ~ g, tl1 B: tY ~ 2 3 {rr ~ g, tl1 to 1'\, lo 

ti¾ B:tLFY li!?tb [lo{5-f-i =:.1tfz-: tLFY 3{rr ~l:ol!J. lo ·(o08S)-b{6? w¾R 2{5 

-p ~ R fz-: fz-: FY ( pBd 4+P !A\PUBq 'd1\8) 3 {rr :R ~ lP- W- tb llo w 3 {rr ~ l:o tb B: tY~ 

2 3 -lrr ~ g, tb- to 1'\, lo {--i. {_g Bi: fd='y lw tt:i l!o-Ei B. ~ -2:- k k '~ {.g;E1~ ~ 8 :11 <m> 

·t:ito~:11 -wlv:11 ~{zcR:' =:.¾LY¢ t3-k2{5-p ~ ft 

~';' t3lolf-1 E&w1'\, f,=t W't~t tol~ E&=fatv lo-2:-lz:[L klloltolv~ if ~8 :1i <9ZP 

·t:iro ~ ~tvtz: t:i-&20-2:-lz:tL H!?-& ~c&flrlv Jmi ·.s· 8 )&ftr 

8~-go-8~0G : -IYffi ~l~Y 
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<134> 
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i:-ll A 7-=J l-1 E- li <5l-'5l- T,>-- ol rl 
,- o..':I'-2 -'-Pc. AA'-f. 

i:'ll A 7i l-1 E- li '5l-TI1- T,>-- ol t:l 
,- o..':I'-2 -'-o c. N, f. 
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"511 t:J ;(i l-1 _s_ tj- ul- 'i"' ;z.l J..l u-1-
1
,,,_ O l rl_ 

no o..'L.2 1....:. e.-= 2. M'-T• 
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<149> -c 9-""- -l-:;z..-"-lrH 
._i_.. 2. ~:__:i___..Of'i::!., 
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<158> zEl-..Q... 7--1:rrl.ojE ""/ll.:::rln.13='.. ;_7Cl,5l:'=:. 0£ tj- □l-..Q... s:_olt,} ~0 g ;;:zl$,J J.:::l..3".. '?lial 
1- P ____L... ~ ~ n l-1....., 1 2.. ro r L.. _L.. 1- 1...:.. 2. l__ o 2 i....:. o r L: 2 , ._ I 
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1
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81'-99 

--:-t---rd 7. 0 j___ l ll l · --i-_k-- LL LJ.-, L 1.--k LL lh 7. =c-t 'Iha l 3 [:., JI t-.6 7?-- t-Y '- 0 -c z'. L =,:- 3 ·l_-'.l :ff icO LL-' iL LO 3 l_il :ff icO [[-' 7?--7 [->'.' [lll O <08!> 

• _1_, YY _L 2 J:1 ---r -:r:- I / ....L ~ ( X I Jd 1 d -i--1 l O -,,, i.12. ,S!. li c LL~ 2 . 

;:i q ;:ik) )d'.) iEt 8 fz (~U ! ;:i1,ds 1;ci ! 111,;:iqns 'SJS) &- lo [l:fy to [2 li,Ci=t ty W- tb [lo 3 {rr 

* ~ tp to {Z {Z to W 3 trr * ~ tp W-~ R ~ R f,,: f,,: FY 3 trr * ~ tp 2 lto ~ +:i <6L I> 

·tir6 + fo::::dflZ ~:rt 3[fl1 ~+ 3[fl toE'ffz ~{¥lvlz: ~ 

3 {rr * ~ tb ~Y [lo R fz to lk 1-= && {¥ W-~ R ' kb~-ln · -b (6 ¢ -w. To. rf 20{6 3 [RC: 

tP ~ ~Rf,,: to liLt ~ -b 2 ty '--e, fL B;: tz ~ 2t = N 2 lto fo . -b rs ¢ l3 tz ~ {L ¢ 

3 [fl rc,E'f fz ~ ¼ lv k ~ 3 {rr * ~ tb k llo Rf,:: to l!'i i::: && {¥ W-~ R -1:2-ln lloC ¢ Ri 

{L to1vlo 1 ~N)N ¢liL lo3-lrr *~tb tb~ ~(6 + -w.%h [o{frp 'ltn lo <8LI> 

· -b c6 + -w. lY-==? t3-k 20 -2:-

lz [ L ~ Fl tL to lp.,: i::: fu &-1:2- ~ {.g_ lv lz ~ ti {.g_ -=£ ;_ 3 trr * ~ tp to ty l O ti {.g_ Es:{¼ rt 

llo w 3 {rr * ~ tb W-~ R- ' fO {¥ 2 ~ lL ~ R tL f,,: FY 3 {rr * ~ HJ_ l O ~ {fr p <LL I> 

•_l_,W _L "2 □ ---r 2-;,:;-0 -L""- -.J l l 2-_k.. 
-i--1 LO -,,, WW JI 2 t-< fL Y LIO Lo =i:-1¥ Y z: 2 3 l.il 
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7} q ~ ~ --9--~ ..il ~ ~ PUCCHQ.j frequency hopping l=lf~ 011 ~ ii] ;,]l ~~q. 

%ii] ~¾~~ short duration PUCCHQ} 4-14{J~_g_ %ii] ~¾~~ long duration 
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duration PUCCH~ ,1,.l-¾W 1--9--. frequency diversity gaing ~71 ~iiR frequency 

44~ symbol t!-~~ frequency hopping 0 l ogr-o-,~ y ':(l..Q..c:j. long duration 

duration PUCCH~ ~tR UCI~ ~%-W 1111, l>R~ PUCCHoJl r11~ T~l/2:j'?J frequency 

~~l-~ t!-~~ frequency hopping ruleg /2:j¾~l-71 °1'fl9-. 

<47> ~ ~c§OllJ-i~ 0 1~ ..iI~~ T~l/2:j'?J PUCCH frequency hopping l=lJ-'@oJl f11i>R 
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PUCCHQ} short duration PUCCHoJl -cli"5R l-7.£ ct:= frequency hopping ruleg_ 7c!Q:JW 

Q:J 4-oJ1 u:J-4 l-7.£ ct:= frequency hopping ruleg_ ;;~Q:JW 4- ~Jct. ~ PUCCH 

durat ion(short vs. long) ~ ~ PUCCH~ % g_ ~ tR Wt:J-'fl -{J ~9i 4- ~ PUCCH -~ % 

CC9i 7.p~1:.~ -cli~~oJ1 u:J-4 frequency hopping -cli~~ 0 1 ~ 73~..Jl, short duration 

hopping rule( i.e. type-1 frequency hopping):il} ~.£ activation-'El 

bandwidth part9i -cli~~oJl 7]~~ frequency hopping rule(i.e. type-2 frequency 

hopping)g_ 739i'B"}..iL, (TI, type-1 frequency hopping ~ type-2 frequency 
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long PUCCH9i 7cl--9--, type-1 frequency hoppingg ~-§-ii}..il, short PUCCH9i 7cl--9--

J·l"--ioJ -qJ~~oJl 711:frca- frequency hopping rule(~, type-1 frequency hopping) 0 l 

specific/cell-specific higher layer signalling ~2 MAC CE signalling ~2 L1 

control signalingg ~f>~ 449i B-~ ~~ 0d9i9i PUCCH ~¾g ~~ frequency 

specific ~ 2 eel I-specific higher 1 ayer signal I ing 44 9i B-~ ~ ~ PUCCHoJl 

=c.-'2. T---1...., B-, 4-7}3:j.Q.~ i>B~ PUCCH frequency hopping 7;'l_::zJ ~oJl 

~9iQ~ B-~oJlJ-1 3:j-§-~ default frequency hopping -qJ~~ 0 ]y- default frequency 

default frequency hopping rule2. AJ7] 9i l:IJ-<i'} 1 ~ .5::. 59} 7cf ~ 1:1J~.Q.~ 
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UE-specific/cell-specific higher layer signalingoJl ~~ PUCCH hopping qj~~ 

~ 7a J-1, PUCCH duration, UCI~ ¾ff-(e.g. SR, CSI feedback or HARQ ACK/NACK 

control signaling g_ %t~ 44 Q~ PUCCH ~% ~~ 3:J¾ ~ frequency hopping rtJ ~ 

_,,,_ ol rl_ 
T N,'7. 

candidate value(s) ~ 7a~i>}J1., DCI ~ %t~ t~ r@- candidate value(s) ~ i>}Ll-~ 

candidate value(s)~ bandwidth part~ qj~~ ~{:_ NR CC~ AlA 1@ qj~~ ~oJl 
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9i i>R 7cl 9i ~ 77 4, ~ ,c:,_ eel 1-speci f i c/UE-speci f i c higher layer signaling g_ %i>R 

<54> 3:. ~ ~ Q:j 9.1 default frequency hopping ~ ~ ~ ~ 2 default frequency 

hopping rule g 7d 9.1 i,}il. i>R tJ default frequency hopping ~ ~ ~ ~ 2 default 

frequency hopping ruleg_ -11 t:l 0 n o PUCCH second hopQ:j frequency 

location(~, tR'J PUCCHQj second hopQj PRB(s))£1\1-f19i offset-i'ik(e.g. PRE 

offsetik) g i>R'J DL assignment DCI ~2 UL grant ~ 9.1 L1 control signalingg 

717.l ,:r;-/l:11E-'f~301P1 tR 1z off set ik g_ UE-specif ic/group common/eel 1-speci f ic 

-ii bandwidth part9.1 I~~~Oll II}:= type-2 frequency hopping 0 l ~9.19.1 t!~Ol]J,7 

==I~ tR!z default frequency hopping rule01l II}:= i>Rlz PUCCHQj second frequency 

hop..Q..£--¥-£19.1 frequency off set-a} g L1 control signaling g %tR indicat iontR"r-

~ ~ 7cl 9i W y 914. 11. ~ ~11l 2 T ~l 3i 2 default frequency hopping rul e4 

i9Jll'i?J. 0 1 3i%~ y ~Jq. Oll ~ ~oj, default frequency hopping bandwidth9.1 7cl 

4- cell-specific/UE-specific higher layer signalingg %i>R TI~ ~£ semi-
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PUCCH symbol~ yoJl 144 ;,.i~ rt:= default hopping ruie 0 l 7a~~ y ~}rt. EE 

hopping offsetiJ;-~~ candidate values~ 0 l "'J7]oJPi J,i~~ L1 control 

<56> 1]~~ slot ~oJl;,.i ~2 inter-slot :j- PUCCHoJl ~~ frequency hopping 0 ] 

~%~ 14'-. 7]?q~/Li].1"=_f~3oJPi 44~ frequency hop ~~ 44 ~5:.~ 91It'T 

oJPi -8-}4~ UL ~xg_ ~i>H PUCCH ~¾ 01 ?.J_ 7J/zl7-l~_iL, frequency hopping ~% 

~ 7cl4'-, tH~ PUCCH~ first frequency hopg_ ~~ 91It'T z}~ ~~ 7J&(e.g. 

PRB ~~ 7a..!i!.)Q} i>H~ PUCCH~ second frequency hopg_ f1~ 'TlitY z}-?:l ~c:J :7J 

&(e.g. PRB ~~ 72&)~ 44 ~£~ ?.J:::§-o}°'J 0 1 ~ i>Hc:.J t!~oJl signalingi>H9 

<57> ~, 7]Zl~/Li]Ef~-=1oJPi 1.1~~ PUCCH ~¾g_ ~'{} frequency z}-?:l ~~ :7J 

&(e.g. PRB ~~ 7J&)~ Al::Llg~ -8"}1,: l=lJ~oJl S:} 0 P-i, i>Hc:J PUCCH ~%~ first 

PUCCH 7J%~ second frequency hopg_ ~'{} frequency 7-}-'?:l ~~ 72..!i!.(e.g. PRB ~ 
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t:J- ?:,:Lt3J~ ~£~ -=t"~ii"}°i, 0 1~ OE-specific/group common/cell-specific 

higher layer signal ing0 l 4 MAC CE signaling ~,<: L1 control signaling g_ %i>R 

<58> ~ 7}3i 2-~ 7171 ~ /Lil E -?~ -=-1 oJP.1 eel I-spec if i c/UE-spec if i c higher layer 

signalling, MAC CE signalling~,<: L1 control signalingg_ %i>R PUCCHoJl -cH~ 

frequency hopping °1-¥-~ enabling"l3}7~1+, disablingii"}£~ ;za~~ y 5:19-. 

Bi -=T nll :IT '3"1-~ rl_ D .._,,I -----1- P 1-.:..'-T~ 
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~9--
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S.J'l, ~ ~1=§ 0 1 ~-8-}~ 71~ ~ 0 l=oJlJ-7 %,1.J~ ::zl~ g_ 7}~ 7:}r.'.}~ ~ ~l=§~ ~~ 

29-23 

Page 239 of 350



J.:11 ~ ':§1 Al- : 2017-08-11 

;;z} Ail T:11 / 5G 1r-~ ~ Ai] A uJ oJlJ-7 AJ- <S"J ~ 3 ~l °7 J,H 1€1 % y?J g_ ~ ~ T TI} Y 

£ ~ (frequency hopping) lg 1 oJl S!J 0-p,7 , 

71:zl~oJPi 44~ t!~~~ PUCCHoJl T:11~ 'TJJtY £~ rTI~~g ~7'Jt}£~ 
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;,-L 717-1 ~Oll J.1 4 4 ~ 1;1 ~ ~ s.. PUCCHOll 1:J1 ~ f-TI}4- s=.. ~ 1:J1 ~ ~ g_ ,:g 7:,:J ii}£~ 

_::,;p,1 t;-} ~ ~ g_ :; 1 _Q_s.. t;-} ~ ~ ~ g_ /\JH?-~ q. 
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[ 1'11--u;i Ol .k-1 u;j] 
20-'-1 20 

of frequency hopping for new radio} 

[ c g.j 01 ?l-Bf>} AJ n:l] 
-----1- 1.......:..~ 1......:. L..:.. -i.__:_ "c::::::'.. ~d 

J.:11~ ':i!:IAI- : 2017-07-28 

<3> S:. 1~ r:}:= SCSZ1-9i sy1nbol level alignment9i °11~ S:.Al~ £~ 0 lr:}. 

S:. 3~ L1E/LTE-A Al6 1@o1P1 7:j9i~ PUCCH frequency hopping9i qJ_aj]~ £ 
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s=.. 4~ DE-specific Bandwidth part ~~aoil -cli~ 7H18Z9 oi1A1~ £l,l~ s=..~ 

s=.. 5~ PUCCH durationOll 711&~ frequency hopping rule~ oil~ £Al~ s=.. 

s=.. 72 .9:. q;:: /JAloj]oil ~~ 717-l~Q~ TAa g_ Ji. 0:f=r~ s=..~ 0 lr:f. 

s=.. 82 .9:. q;:: ~Aloj]oil ~~ A}-§--::z} tt~~ TAa g_ Ji.O:jf-~ s=..~ 0 lr:f. 

oi1 *~tH 0 1= ~ct . .9:.~. ,E- ~~g_ ,,,_J~woi1 9Jo,, ~~~ i'-7-l T,,,_a si:.~ 711;;011 

-cB ~ T jjl Z9 '<l ~ ~ 0 l ,E- ~~ ~ Jl7-l ~ ?, ig "r 9J q J1 3tl-tt 5:1 ~ 7cl 4'--oJl ~ i ~ 

<5> ,E- ~ ,~7]/,7 oJ]l,7 T~ %.Ji/ 1.p- £t] 2 g Aa' nii ~ r,1 °1 £7 ~ ~ 7cf 2 q 0J~ % 

li/ A71:Jl.."-~ ~l-t'--8}71 ~~ AlAt@g_ ~Dl~rf- T~ %AJ AlA1@'2_ A}-§--::z} tt~ 

(User Equipment, UE) ~ 7lAl~CBase Station, BS)g_ -3EW~9-. 
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LTE, HSPA 3-1 IMT-2020(5G 5':.~ New Radio) ~oJP.1~ UE(User Equipment)~ %~, 

GSMoJl;,1~ MS(Mobile Station), UT(User Terminal), SS(Subscriber Station), T~ 

_g_ Wt"}~, x. c -B(Node-B), eNB(evol ved Node-B), gNB(gNode-B), LPN(Low Power 

Node), 151(Sector), Y} 0 1E(Site). q 0J~ <'§Ell~ ~Ff4, BTS(Base Transceiver 

~. i'-4-AJY';'}~). i:g_~1] 0 l x.E..(Relay Node), u1l7} ~. uR3£ J~, o} 0 ]3£ "~, 

IIJ__=a .J.Jl, .s@s:.. J~, RRH(Remote Radio Head), RU(Radio Unit), A% .J.Jl(small cell) 

<8> ~Al 4~::f!. 9-0J~ "~i':. 4 "'Jl_g_ jj]°7t-}~ 717-1~ 0 1 ~AR-8-} 0 £ 7]7-l~i':. 

T 7}7-l ~Dls=_ i>R-±J~ 4- $:lt:}. 1) T~ ~~:i!} triB-8-}nj ufl7} "'~, uR==ls_ "'Jl, 0 } 

013£ ;~, IIJ__=a -~. ~_s=;_ ~. A% "~(smal I eel I) _g_ ~lift,}~ ~,:,;l ~ ;:;::}~1°17--l 

~5;1 ~ 0 1 %'?::I~ 1R ~Ml ~ 5~ jjJ°"i~P--l i+ 1r-~ ~ ~ _g_ ~ ~ _Q_s_ TAa t-} 5:.~ "'J--'2-

-3}-§--t,} ~ s:1..-::_ ~5;1~,g_ S1..-'¥- 7]7-l-:,;-_Q_s_ 7 ]1,1~9-. T~ ~~~ TA.3 l:lJ-~oJl n:}q 

"Ct-. 2)oJJ,z7 A}-§--.:;z} trW~ tt'i1 5':.~ 0 1-:£:-t-}~ 7].Al~~ ~::;toJ]A7 '8-'2-~ 4-~t-}7-l 

4 ¾AJ t-} 711 .s:1 ~ T~ ~ ~ 7 .:;z} ~1 ~ 71 Al~ _Q_s_ :;zp] 11.: 4- 5:1 q. 
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~~ %4-YJ YZ}_i==_(transmission point ~~ transmission/reception point)~--'f-

~%29~ FDD(Frequency Division Duplex) t1J9, TDD t1J~lcj- FDD t1J9~ .:f:¾ t1J9 

<14> AJti"J~ -==I 2-} t-1-ti"J~ -==I~, PDCCH(Physical Downlink Control CHannel), 

PUCCH(Physical Uplink Control CHannel) ~4 :g-,::_ ;sJl°i -~~\:J_g ~t-1-0:j :sll°l 7d.!i.. 

~ ~%<5}.:il, PDSCH(Physical Downlink Shared CHannel), PUSCH(Physical Uplink 
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<S"l .::,l. Dl £-1 _'=!_ TI 151-~l~ RRC :::<:-1 1-1 _s 7,1 ¼.~l~ RRC Al --, 1---l i",l __Q__ :IT t,"l-TI"l- ,7_ 
~ 1.--f ·1 2. -.---L-- u r 1- o ~ 2 ~ o r l__ ---1- 2 o -2 ___L.. o i....:.. ~ 4 
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Division Multiple Access), FDMA(Frequency Division Multiple Access), 

CDMA(Code Division Multiple Access), OFDMA(Orthogonal Frequency Division 

Multiple Access), NOMA(Non-Orthogonal Multiple Access), OFDM-TDMA, OFDM-FDMA, 

SCMA(Sparse Code Multiple Access)-'4 LDS(Low Density Spreading) ~ g £ W~t:.1-. 

<20> ~ ~~ Qj ~ ,{,l/l ~l ~ GSM, WCDMA, HSPA~ 7~ ~ LTE/LTE-Advanced, IMT-

<21> ~ ~"'1]J..7oJlJ..7 MTC(Machine Type Communication) 1;1-~-:?_ low cost(EE~ low 

<22> 

comp 1 ex i ty) ~ Al 4'i ti}~ 1;1-~ EE~ coverage enhancement~ Al 4'i ti}~ 1;1-~ ~ g_ QJ 

ol r1-
rA '-1 • 

AH1'r~1 7cJQj~ 3GPP Release-13 low cost(EE~ low complexity) lJE category/type 

(~~ low complexity) UE category/typeg Qju]~ 4' ~9-. ~~. Release-14oJlJ,7 

28-8 

Page 254 of 350



J.:11~ ':i!:IAI- : 2017-07-28 

<23> ~ ~ x,];,7 oJl J..7 NB-IoT(NarrowBand Internet of Things) Jc~ 2 .J~~e-7 IoT~ 

cl} Bl Q Ll-.Q.. ,-;z-1 tc:l A y 7 :::rl jl zl 7,-1 7'cl ~ 1~1 E Ql ~ ~7,--E- :rr TI'l-fi"l- rl 
i:::::::. 0 1 X -,_ ~ 7 __]_________,___' ----- L---J ~ 7 ~ 1......:. -·1 - ,, ----1-. I ----------- 2. -1- p 1.....:.. ! . 

scenario).£;,7, eMBB(enhanced Mobile BroadBand), mMTC(massive Machine Type 

Communication), URLLC(Ultra Reliable and Low Latency Communication)7} ;sJl7l~ 

<26> NR(New Radio) 

"Study on New Radio Access Technology"~ ~'-;'__li>}..il, 0 1 ~ 7]1il-2-£ RAN IVGloJl;,1 

~ zj-zj- NR(New Radio)~ ~~ frame structure. channel coding & modulation, 

waveform & multiple access scheme ~oil ~~ ~~7} Al3}~5j_q_ NR2 LTE -r:Ht1l 
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~Jq. :'; i>l NR~ -r:HK~ usage scenario.£.J..7 eMBB(enhancement Mobile BroadBand), 

mMTC(massi ve MTC) ~ URLLC([! tra Reliable and Low Latency Cornrnunicat ions)7l-

LTE -cHBl flexible~ frame structure 1l7-l]7l- x-=r-.s:ix ~r-L 44~ usage 

scenario-:= data rates, latency, reliability, coverage ~oJl -r:H~ requirements 

ct:= numerology(e.g. subcarrier spacing, subframe, TTI, etc.) 71@~ 1¥-~ 7-:} 

~ % 1;l (unit) g_ K % ~ 2...£. mu! t i p 1 ex i ngi>}-:= l=lJ<tl-oJl -cH ~ ~Jl.Aj O l ~l 71.s:] x S:; 

ct. 

<28> 0 1 ~ -$l ~ ~ l=lJ~ 2...£.-"7. -"7.£. q::: subcarr i er spacingiir g_ ~-:= 

numero I ogyoJl -cH iiR c5} 4 ~ 2 ~4--2~ NR component car r i er ( s) ~ % ii] TDM, FDM * 
2 TDM/FDM 711:,l}-2...£. q~~-8-}a:j ,;zl~t;-1--:= l=lJ~ ~ time domainoJl-"1~ A:l1]¾'11 TI 

-$l~ TJ.,H}oJl ~J°l,zl i>}y. 0 l"J~ time unitg_ ,;zl~151--:= l=lJ<tl-oJl -r:H~ ~~71- 0 1T 

°7~9-. 0 1Q"f- ::tl-~cS}a:j NRoJl-"1-:= time domain structure9~ ~ %%.£.Al subframeoJl 

-r:H~ 78~7} 0 lT°73':J,2..9, i>Rt:J- subframe durationg_ ::<J~t;-}71 ~~ reference 

numerology.£.A7 LTEQ} %~~ 15kHz SCS(Sub-Carrier Spacing) 711:fr normal CP 

overhead~ l47TI~ OFDM symbols.£ TAJ¥! u~~ subframe durationg_ ::<J~i>}7l.£. 

~Aji>}9'.tt:.r. 0 Hl rr}i':} NRoJl"1 subframe2 lms~ time durationg_ 7}~9-. TI, LTE 
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i>R~ slot9.1 transmission direction01l u:J-4 _51_~ ,,,i'l~ 0 l DL transmissiong ~Z>R 

portion+ (gap)+ UL portion9.1 ~Ell~ 0 1%~ 4'- ~Jq. 

i<:. ~ 0 19.1 time-domain scheduling intervai 0 l ,1~ 7,:j~7-jLf. ~,<: slot aggregation 
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numerology~~ 78~~ slot(~,ti_ mini-slot) length~ 7l1fr2-~ latency 

15kHz 7l1fr~ slot length~ 0.5ms 0 ] ~~ 1fr~, 60kHz 7l1fr~ slot length~ ~ 

ol rl. 
M1-

<33> Wider bandwidth operations 

<34> 71~ LTE system~ 1~, 0-d~~ LTC CC(Component Carrier)oJl -i:H~ 

scalable bandwidth operationg 7:]~t"}9Jq_ ~, 7"-Til-"r deployment scenariooJ] 

4~ LTE CCoJ] -i:Ht] 20 MHz bandwidth~ *"r.J--J capability~ 7:]~t"}9Jt:f-. 
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part configuration ~ activationg_ %i>R flexible~ wider bandwidth operation 

<37> .9:.~ 0d ~ ~ NR CCoJ]l,7 ~'T~ numerology(e.g. SCS, CP length, etc. )7} 7-l 

<38> Freguencv hopping for PUCCH in LTE 
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PUCCH frequency hopping ~¾ 1:1J~o]l -c:Hii] ~l~~q. 

-c:H~ activation ~ PUCCH/PUSCH ¾4-,,,Jt ~~ -"J<'>J ~3- bandwidth partOll -c:H~ 

7} q ~ ~ --9--~ ..il ~ ~ PUCCHQ.j frequency hopping l=lf~ 011 ~ ii] ;,]l ~~q. 

%ii] ~¾~~ short duration PUCCHQ} 4-14{J~_g_ %ii] ~¾~~ long duration 
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duration PUCCH~ ,1,.l-¾W 1--9--. frequency diversity gaing ~71 ~iiR frequency 

44~ symbol t!-~~ frequency hopping 0 l ogr-o-,~ y ':(l..Q..c:j. long duration 

duration PUCCH~ ~tR UCI~ ~%-W 1111, l>R~ PUCCHoJl r11~ T~l/2:j'?J frequency 

~~l-~ t!-~~ frequency hopping ruleg /2:j¾~l-71 °1'fl9-. 

<47> ~ ~c§OllJ-i~ 0 1~ ..iI~~ T~l/2:j'?J PUCCH frequency hopping l=lJ-'@oJl f11i>R 
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PUCCHQ} short duration PUCCHoJl -cli"5R l-7.£ ct:= frequency hopping ruleg_ 7c!Q:JW 

Q:J 4-oJ1 u:J-4 l-7.£ ct:= frequency hopping ruleg_ ;;~Q:JW 4- ~Jct. ~ PUCCH 

durat ion(short vs. long) ~ ~ PUCCH~ % g_ ~ tR Wt:J-'fl -{J ~9i 4- ~ PUCCH -~ % 

CC9i 7.p~1:.~ -cli~~oJ1 u:J-4 frequency hopping -cli~~ 0 1 ~ 73~..Jl, short duration 

hopping rule( i.e. type-1 frequency hopping):il} ~.£ activation-'El 

bandwidth part9i -cli~~oJl 7]~~ frequency hopping rule(i.e. type-2 frequency 

hopping)g_ 739i'B"}..iL, (TI, type-1 frequency hopping ~ type-2 frequency 
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long PUCCH9i 7cl--9--, type-1 frequency hoppingg ~-§-ii}..il, short PUCCH9i 7cl--9--

J·l"--ioJ -qJ~~oJl 711:frca- frequency hopping rule(~, type-1 frequency hopping) 0 l 

specific/cell-specific higher layer signalling ~2 MAC CE signalling ~2 L1 

control signalingg ~f>~ 449i B-~ ~~ 0d9i9i PUCCH ~¾g ~~ frequency 

specific ~ 2 eel I-specific higher 1 ayer signal I ing 44 9i B-~ ~ ~ PUCCHoJl 

=c.-'2. T---1...., B-, 4-7}3:j.Q.~ i>B~ PUCCH frequency hopping 7;'l_::zJ ~oJl 

~9iQ~ B-~oJlJ-1 3:j-§-~ default frequency hopping -qJ~~ 0 ]y- default frequency 

default frequency hopping rule2. AJ7] 9i l:IJ-<i'} 1 ~ .5::. 59} 7cf ~ 1:1J~.Q.~ 
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UE-specific/cell-specific higher layer signalingoJl ~~ PUCCH hopping qj~~ 

~ 7a J-1, PUCCH duration, UCI~ ¾ff-(e.g. SR, CSI feedback or HARQ ACK/NACK 

control signaling g_ %t~ 44 Q~ PUCCH ~% ~~ 3:J¾ ~ frequency hopping rtJ ~ 

_,,,_ ol rl_ 
T N,'7. 

candidate value(s) ~ 7a~i>}J1., DCI ~ %t~ t~ r@- candidate value(s) ~ i>}Ll-~ 

candidate value(s)~ bandwidth part~ qj~~ ~{:_ NR CC~ AlA 1@ qj~~ ~oJl 
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9i i>R 7cl 9i ~ 77 4, ~ ,c:,_ eel 1-speci f i c/UE-speci f i c higher layer signaling g_ %i>R 

<54> 3:. ~ ~ Q:j 9.1 default frequency hopping ~ ~ ~ ~ 2 default frequency 

hopping ruleg 7d9.ji,}il. i>f'J default frequency hopping ~~~ ~2 default 

frequency hopping ruleg_ -11 t:l 0 n o PUCCH second hopQ:j frequency 

location(~, tR~ PUCCHQj second hopQj PRB(s))£1\1-E~Qj offset-i'ik(e.g. PRE 

offsetik) g i>R~ DL assignment DCI ~2 UL grant ~ 9.1 L1 control signalingg 

bandwidth partQ~ ~~~011 u:}:= type-2 frequency hopping0 l 0JQ:jQ:j t!~01P·1 

~~ i>R~ default frequency hopping ruleoJl u:}:= tR~ PUCCHQ:j second frequency 

hop.£.£1\1-E19i frequency offsetikg_ L1 control signalingg_ %i>R indicationi>R2r-

{:}7-j]fil 0 l ~¾~ y 9)9-. oj]~ ~ 0 1, default frequency hopping bandwidth9.1 1 

--'f eel 1-speci f ic/UE-spec if i c higher layer signaling g_ %i>R TI~ ~£ semi-
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hopping offset-iit~QJ candidate values~ 0 l AJ-7loJlJ,7 A7~~ L1 control 

?- olr1-
T N-.'-1. 

<55> ~ 7}3i 2-5'.- 7171 ~ /Lil E -?l=-1 oJP.i eel I-spec if i c/UE-spec if i c higher 1 ayer 

signalling, MAC CE signalling ~-2- L1 control signalingg_ %i>H PUCCHoJl -cH~ 

frequency hopping °1-¥-~ enabling"l5}7~y-, disabling"l5}£~ ;:sJQJ~ y 5:19-. 

Bi -=
1 

nll :IT '3"1-~ rl_ D .._,,I -----1- P 1-.:..'-T~ 
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S.J'l, ~ ~1=§ 0 1 ~-8-}~ 71~ ~ 0 l=oJlJ-7 %,1.J~ ::zl~ g_ 7}~ 7:}r.'.}~ ~ ~l=§~ ~~ 

28-22 

Page 268 of 350



J.:11~ ':i!:IAI- : 2017-07-28 

;;z} Ail T:11 / 5G 1r-~ ~ Ai] A uJ oJlJ-7 AJ- <S"J ~ 3 ~l °7 J,H 1€1 % y?J g_ ~ ~ T TI} Y 

£ ~ (frequency hopping) lg 1 oJl S!J 0-p,7 , 

71:zl~oJPi 44~ t!~~~ PUCCHoJl T:11~ 'TJJtY £~ rTI~~g ~7'Jt}£~ 
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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 

lnventor(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 (POX) program or contains a proper Request to 
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the US PTO 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 AIA (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 US PTO 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-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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). 

Select USA 

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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+ 1-202-482-6800. 
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Doc Code: PA. 
PTO/AIA/82A (07-12) 

Document Description: Power of Attorney Approved for use through 11/30/2014. 0MB 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 0MB 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 TRANSMIT1iNG AND RECEIVING UPU~~K CHANNEL 

Art Unit TB□ 

Examiner Name TBD 
Attorney Docket Number 811.0136 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Ian M. Hughes/ Date 07/27/2018 

Name Ian M. Hughes Telephone 571-267-7183 

Registration Number 41,083 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. 

□ *Total of forms are submitted. 

This collection of information is required by 37 CFR 1.31, 1 .32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes 
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ff you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Approved for use H-:wugt, : i /30/201/4. OM:3 Oe:,51-0035 

U.S Paten! and Trar;errn,ri< Office.US. DEPARTMENT OF COMMERCE 
Ur:,ier !,,;, Pa;,e:work Red<:c!i;.),1 Act of i 995. no pernons ;:,re r6q,;ired to rnspond ;o <1 ;;o;lection of infosmatio:, unless l! ,i,spl:;iys B Vil:id 0MB ccntro: number. 

POWER OF ATTORNEY BY APPLICANT 

! hereby revoke al! previous powers of attorney given in the application identified in the attached transmittal letter_ 

~ ! hereby appoint Practitioner(s) associated with the following Customer Number as myiour attomey(s) or agent(s}, and to 
····· transact a!! business in 1he United States Patent and Trademark Office connected therewith for the application referenced 

in the attached transmittal letter (form PTO/A!A/82A or equivaient): r·--- I 
OR 17 6 2 7 ~-"--·"--·--"···"----·--·----·--·----

r--·11 hereby appoint Pracrnioner(s) named below as my/our attomey(s) or agent(s), and to transact ail business in the 
· United States Patent and Trademark Office connected therewith for the appiicaiion referenced in the attached 

transmittal letter (form PTO/AIA/82A or equiva!ent): 

Name 
Registration 
Number 

Name Registration 
Number 

Please recognize or change the correspondence address for th~~ application identified in tht~ attached 
transmittal letter to: 

llJ Tim address associated with the above-mentioned Customer Number_ 

[J !~ address associated with Customer Number: I~----------------------------------------------------------__ -__ -··-__ -_-__ -___ -__ -_-_-_~\ 

□ Firmer 

l 

· -- indi111dua! Name 
----'----'-='-=-=-=-'--'-'=-'-;.-=-,..-•~""""''"''''''-'-'->'-'-'->•••• .. '-'-'- ••••••••••••••••••••••••••••••----------------------------.••••n•«••••<•HH,LL, 

Address 

Country 
,,__ _______ ._,._._._._._._._.._._.._ ......... .._.._.._.._ ... .._., ................................. ----------------------------••••••••<•HH••••••••••••--

Te!ephone Email I 
i am the Applicant: 

[] inventor or Joint inventor 

[]Legal Representative of a Deceased or Lega!!y Incapacitated inventor 

[i]Assignee or Person to Whom the Inventor is Under an Obligation to Assign 
[]Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was 

granted in the application or is concurrently being filed with this document) 

--------------------

NOTE: Signature - This form mList be signed by the appl:cant in accordance with 37 CFR 1 _33. See 37 CFR 1.4 for signature requirements and 
certificatlons Submit multiple forms for more than one signature, see be!ow ~-

D "Tota! of ___ ~~- forms are submftted. 

This o::,!lect:on of i,,fo,mal,or: ls requkect t>y 37 CFR 1_31. 1.32 er,(! 1_33. The iriformi'O!:ori i;; •emdn?.,i to obte:n t>r reta:ri e benefit by ,he pul><ic wii:d, is tc Ii;,;; (and r,;; t~,e 
usvro to process) an appl1cat:on. Conf;aer;tiality ,s governed by 35 U.S.C 122 ;md 37 CfR 1_11 en,i 1. 14. Tisi;; (,.,l:ection is .>stim,,t;,d tc \e.k;, 3 rr:incs!es to cornp!ete, 
:r:cl<;d:r,g g:;il:ie•i•1g, preparlr,g, and submitllng the completed applicati-::,n fcrm to the USPTO T,rr:,, wiil vary depending '-'pen the individual case. Arey co,11:,10,.;s or. 
,he amr,L:nt of time yf;,; r.>qt1ir;,, !o comp;ete this forrn ;,,:1d/~,: so.;ggesiio;,;; for rnauc:ng this bun,ere. shm.i:a be seni io the Ghie! !r;formalio'l Off;cer, US. P:;ite01t ,mct 
Trademark Of:',ce, US. Departme11t o: C0mmerce, p_o B0x 1450, A.lexandrie. VA 2231a-1450. DO NOT SE}JD FEES OR COMPLETED FORMS ·ro nus 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alex;rnd,ia, VA 22313•1450-

lf you need assistance in compfeting the form, ca!! 1-800-PTO-9199 amt seiect option 2. 
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Privacy Act Statement 

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

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

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

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

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

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

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

5 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 

10 hopping configuration information. 

40 
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5 

10 

WHAT IS CLAIMED IS: 

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 

15 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. 

20 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 

25 values included in the frequency hopping offset set is determined based on a number of 

36 
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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 

5 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). 

10 

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; 

15 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 

theUE; 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 

20 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 

25 first frequency resource region of the UL control channel, and PRB allocation information 

37 
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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 

5 or more frequency hopping offset values. 

10 

15 

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 

20 a UL data channel to a base station (BS), the UE comprising: 

25 

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 

38 
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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 

5 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. 

10 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 

15 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 

20 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). 

39 
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10 

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 

15 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. 

20 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 (WGl) is 

separately discussing frame structures, channel coding and modulation, waveforms, 

25 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 (L TE)/L TE-Advanced but also various demands of subdivided and 

detailed usage scenarios. 

Representative usage scenarios ofNR may include enhanced Mobile BroadBand 

5 (eMBB), massive Machine Type Communication (mMTC), and Ultra Reliable and Low 

Latency Communications (URLLC). It is also required to design a frame structure to be 

flexible in comparison to L TE/L TE-Advanced (L TE-A) as a method for meeting 

requirements of respective usage scenarios. 

In particular, when an NR user equipment (UE) uses various bandwidth parts 

10 (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. 

15 

20 

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 

25 base station (BS). The method may include: receiving, from a BS, BWP configuration 

2 
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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 

5 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 

10 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. 

15 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 

20 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 

25 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 

5 UE through the single BWP on the basis of the BWP configuration information and the 

frequency hopping configuration information. 

10 

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 

15 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 

20 Evolution-Advanced (L TE-A) system; 

FIG. 4 is a diagram for showing a conceptual example of user equipment (UE)­

speci:fic 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 

25 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 

5 (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; 

10 FIG. 9 is 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. 

15 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 

20 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 

5 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 (HSP A) network, a network of International 

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), 

10 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 

15 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, 

20 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 

25 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 

5 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 

10 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 

15 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. 

20 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. 

7 

Page 311 of 350



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 

5 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, a PDCCH, or a PDSCH is transmitted and received." 

10 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 

15 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 

20 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 

25 m asynchronous wireless communication, which evolves into LTE/L TE-Advanced 
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(L TE-A)and IMT-2020 through GSM, WCDMA, and HSP A, 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 

5 UE which supports low cost (or low complexity), a UE which supports coverage 

enhancement, or the like. Alternatively, 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 

10 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. Alternatively, in this specification, an MTC UE may support an enhanced 

coverage which is more extensive than the existing L TE coverage or may refer to a UE 

category/type defined in 3GPP Release-12 or a lower version which supports low power 

15 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-I 4. 

In this specification, a narrowband Internet of things (NB-IoT) UE refers to a UE 

supporting radio access for cellular IoT. Objects of the NB-IoT technology include 

20 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 

25 (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 

5 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, 

10 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 L TE/L TE-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 

15 comparison to LTE/L TE-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 

20 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 

25 numerologies having different SCS values by multiplexing the numerologies on the basis 
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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 

5 composed of 14 OFDM symbols of a 15kHz SCS-based normal cyclic prefix (CP) 

overhead, which is the same as that of L TE, as a reference numerology for defining a 

corresponding subframe duration. Accordingly, a subframe has a time duration of 1 ms in 

NR. However, unlike L TE, 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 

10 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." 

15 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. 

20 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. 

Alternatively, 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) 

5 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 

10 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 TIIs. 

Wider bandwidth operations 

A typical L TE system supports a scalable bandwidth operation for an arbitrary 

15 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 L TE UE supports a transmission/reception capability of 20 MHz bandwidth for 

oneLTECC. 

20 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 

25 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. 

5 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 

10 uplink control information (UCI) of a UE in a 3GPP L TE/L TE-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 

15 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 

20 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 

5 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 

10 OFDM symbols or 1 ms. 

15 

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 

20 BWPs are configured in any NR CC, the BWPs may be configured to be VE-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 

25 detailed bandwidth and BWP-specific bandwidths of the NR CC. 
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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. 

5 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 

10 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 a long PUCCH. 

When any UE uses a short duration PUCCH composed of two symbols or a 

long duration PUCCH in one slot to transmit UCI, it is necessary to apply frequency 

15 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 

20 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 PUC CH 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 

25 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, 

unlikeLTE. 

In accordance with an embodiment of the present disclosure, a detailed 

5 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. Alternatively, different frequency hopping rules may be defined 

10 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. 

15 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 DE-specifically activated for UL 

20 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 (i.e., type-I 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 

5 type-I 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-I frequency hopping may be applied to 

a long duration PUCCH, and type-2 frequency hopping may be applied to a short duration 

10 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-I frequency hopping) is applied and a corresponding hopping bandwidth is greater 

than a transmission/reception bandwidth of a UE, a returning gap may be defined between 

15 frequency hops of a PUCCH. Alternatively, a BS/network may set and indicate a 

frequency hopping type for PUCCH transmission for each UE through UE-speci:fic/cell­

speci:fic higher layer signaling, media access control (MAC) control element (CE) 

signaling, or level-I (LI) control signaling. 

20 

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-speci:fic/cell-speci:fic higher 

layer signaling. 

Additionally, before frequency hopping configuration for a corresponding 

25 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. 

5 However, when a PUCCH hopping bandwidth is set through UE-specific/cell-

10 

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. 

Alternatively, 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 

15 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 

Ll 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 

20 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 

25 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 

5 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 L 1 control signaling of corresponding 

10 DL assignment DCI or UL grant. 

Alternatively, 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 

15 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 L 1 control signaling. 

However, this embodiment may be applied regardless of a defailed default 

20 frequency hopping rule. For example, a default frequency hopping bandwidth may be 

semi-statically set for each UE through cell-specific/VE-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 PUC CH 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 L 1 control 

signaling. 

5 Embodiment 3: Method of separately allocating frequency resources (e.g., 

PRBs) 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 

10 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 

15 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 

20 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 VE-specific/group common/cell­

specific higher layer signaling, MAC CE signaling, or L 1 control signaling. 
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Additionally, a BS/network may enable or disable frequency hopping for a 

PUCCH through cell-specific/VE-specific higher layer signaling, MAC CE signaling, or 

Ll control signaling. 

Also, the scope of the present disclosure encompasses a frequency hopping 

5 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. 

10 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 (S700). The BWP configuration information is information on a BWP set composed 

15 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 

20 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. 

5 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 

10 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 

15 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 

20 (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 

25 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 

5 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 

10 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 

15 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 

20 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 

25 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 

5 threshold value T (Tis 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 

10 frequency hopping offset may be. Therefore, the second hopping offset number may be 

set to be greater than the first hopping offset number. 

15 

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 

20 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 

25 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 

5 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 

10 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 

15 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 

20 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 

25 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 

5 (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 

10 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 

15 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 

20 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 

25 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 

5 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 

10 threshold value T (Tis 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 

15 frequency hopping offset may be. Therefore, the second hopping offset number may be 

set to be greater than the first hopping offset number. 

20 

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 

25 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. 

5 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 

10 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 

15 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 

20 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 

25 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 

5 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 

10 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 

15 (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 

20 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. 

29 

Page 333 of 350



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 

5 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 

10 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 

15 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 (Tis 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 

20 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 

5 the UE through the reception BWP on the basis of the BWP configuration information 

and the frequency hopping configuration information. 

10 

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 

15 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. 

20 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. 

31 

Page 335 of 350



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 

5 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 

10 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 

15 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 

20 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 

25 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 

5 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 

10 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 

15 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 

ofPRBs. 

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 

20 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 

25 threshold value T (Tis 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 

5 frequency hopping offset may be. Therefore, the second hopping offset number may be 

set to be greater than the first hopping offset number. 

10 

15 

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 

20 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 

25 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 

5 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. 

Moreover, the terms "system," "processor," "controller," "component," "module," 

"interface,", "model," "unit" or the like are generally intended to refer to a computer-related 

10 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 

15 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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to support a petition or an application. If this type of persona! information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redactinf;; such personal information from the documents before submitting them to the 
USPTO. Petitioner/appilcant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-pub!icat1on request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent Furthermore, the record from an abandoned application may aiso be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application tile and therefore are not public!y ava:!able. 

LEGAL NAME OF INVENTOR 

~)"-,J 
~slote: An application data sheet {PTO/AIA/14 or equivalent), including naming the entire inventive entity, must accompany this form. 
Use an additional PTO/SB/AIA01 form for each additional inventor. 

This ccHeci:or: cf t!lforrna!ion 1s reqwred oy J5 U.S.C_ ~ 15 and 37 CFR 1.63. : !'"s~-:: :nfor:·n8!mn is requ:rea ~o obta:n r;r re::::::n a t;e:nr~:fl:: t)y th.e pub:hc -...vhich is to ft:e: u~r.r; 
by ,he USPTO to µ:m,e:;s) an appi:calar;r:. Ccr:fkiem:alily is governed !:Jy 35 U S.C 122 aml 31 CF:< 1 .. 11 ,md 1 .. 1,,. Th;c; colle;~tian is estimated to take 1 minute l•J 
corripiete, incfud!ng gathering, prepar:f!g, and s:..:brr:iti:!:g th<! r:o:a;1pi€ted ;;pp!:cat:or. for:":, ~o th0 USPTO. Tirne will vo~./ deper.dksg :JfJOf) ::1e int.!h;idua; ca~e, Any 
r.:orrimen!s cm tne ~rqr_·,;_,mt of tirne yoLl :-equlre to ccmp!ete this torm a:-1d/o:- s:...:ggestk:ms fur !-3dudr1g this burden. shcuid t,e se:it t0 !he Chief ;f!f.:,rmat;o~ Oftic•3r, U.S. 
P;ilm1l ;i;i,j TradGm;irk Offk:e, U.S. Os,,a:imsnl ,,f Co,i1:,1arca. P.O. Sox H5G, A!texand:·ia, VA 223:3-1450 00 NOT SEND FEES OR COMPLETED FORMS TO 
TH:S ADDRESS SEND TO: Commiss!or,er for Patents, P.O. Box 1450, Ai0xantk!8, VA 22313-1450. 

ff you need assis!ance in cc,rnpletir.g the fr;rrr~. c;;H f-800-PT0-:!199 a;;!i ~e!H!:t a;;non 2 
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Attorney Docket Number 811.0136 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING UPLINK CHANNEL 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El f<yujin I !='ARK I El 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City Eeoul l1country of Residence i l~R I 

Mailing Address of Inventor: 

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

Address 2 rraebong-ro, Seocho-gu 

City I t,eoul I State/Province 11 

Postal Code I 1131-140 I Countryi I IKR 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El Jivoo-jin I J:;HOI I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City Eeoul IICountry of Residence i l~R I 

Mailing Address of Inventor: 

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

Address 2 rraebong-ro, Seocho-gu 

City I t,eoul I State/Province 11 

Postal Code I 1131-140 I Countryi I IKR 

All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

Correspondence Information: 
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Attorney Docket Number 811.0136 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING UPLINK CHANNEL 

Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number '6277 

Email Address I I Add Email I I Remove Email I 

Application Information: 

Title of the Invention I\PPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING UPLINK CHANNEL 

Attorney Docket Number '311.0136 I Small Entity Status Claimed □ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) 1110 I Suggested Figure for Publication (if any) 11 

Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

I 

Publication Information: 

□ 

□ 

Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

. 

. 

;_ 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: • Customer Number I US Patent Practitioner lo Limited Recognition (37 CFR 11.9) 

Customer Number t6277 
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Attorney Docket Number 811.0136 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING UPLINK CHANNEL 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status I IT I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

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

I Add I by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (Poxi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the lime period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

~ 0-2017-0095980 l<R J/017-07-28 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

~ 0-2017-0102577 l<R J/017-08-11 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

~ 0-2018-0057278 l<R J/018-05-18 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 
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811.0136 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING UPLINK CHANNEL 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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811.0136 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING UPLINK CHANNEL 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDXl - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Attorney Docket Number 811.0136 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING UPLINK CHANNEL 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Tille 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

Person to whom the inventor is obligated to assign. 
I Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I f<T CORPORATION 

Mailing Address Information For Applicant: 

Address 1 JQ6, Jeongja-dong, Bundang-gu, Seongnam-si 

Address 2 

City 3yeonggi-do State/Province 

Country I l<R Postal Code 463-711 

Phone Number Fax Number 

Email Address 

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

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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Attorney Docket Number 811.0136 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING UPLINK CHANNEL 

Assignee 11 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. ~ 
Organization Name 

I r CORPORATION 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 R06, Jeongja-dong, Bundang-gu, Seongnam-si 

Address 2 

City l:,yeonggi-do I I State/Province 

Countryi I l<R Postal Code 463-711 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
I Add I selecting the Add button. 

Signature: Remove 

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 US PTO 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 Vian M. Hughes/ Date (YYYY-MM-DD) ~018-07-27 

First Name 
I. 

1
1an I Last Name I ~ughes Registration Number 141083 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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Attorney Docket Number 811.0136 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING UPLINK CHANNEL 

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 lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1. 14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

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