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Docket No. 784-336 PCT US
Client Fef.. SH-66654-US (MJ2017070231US 1)

ASSIGNMENT

AS A BELOW NAMED INVENTOR, {, and sach of ug, individually bereby declare that: IN
CONSIRDERATION of the sum of TEN ($10.00) dollars or the equivalent thereof, and other good and
valuable consideration, the raceipt of which from the hereinafler named Assignee is hereby acknowledged,
I do hereby sell, assign and foraver grant and convey untol

ASSIGNEE:  Samsung Electronics Co., Lid.
ADDRESS: 1282, Sarnsung-ro, Yoongtong-gu, Suwon-si, Gyeonggi-do, 16677, Hepublic of Koraa
ASSIGNEE: Indtustry-Anademic Cooperation Foundation, Yonsel University
ADDRESS: 50, Yonsgei-ro, Seodasmun-gu, Seoul, 03722, Repulbilic of Korea
Whao is my Assignee, and 1o the successes and assigns of my Assignee, ali my right, litle and

interest, in and for the United States of Ametica and all other countries, including all rights of priority; in and
o the invention entitled:

TITLE: METHOD AND APPARATUS FOR TRANSMITTING OR RECEIVING CHANNEL
INFORMATION IN WIRELESS COMMUNICATION SYSTEM

inventad by me (if onfy ooe inventor is named below) or us (if mare than one invenior is named below} and
described in an application for a United States patent the specification of which is either attached hersto or
ctherwise accompanies this Assignment or indicales an attorney docket no. 784-338 PCT UG, oris mare
particularly identified as:

X executed on even date harewith, or
o Serial No. 207051205 fied in the U.S. Patent & Trademark Offica on 3/26/202Gy
ni axecutad on

>

and in and o all United States patents which may be granted thereon and therefore, and in and to all
certificates of corrections, divisians, continuations, continuations-in-part, reissued and re-examined patents,
and to-any extensions thersof, said interest being the entirs ownership of the patent when granted, 1o be held
and enjoyed by said SAMBSUNG ELECTRONICS CO., LTD. and INDUSTRY-ACADEMIC COOPERATION
FOUNDATION, YONSE! UNIVERSBITY, my Assignes, ItS successars, assigns or other legal representatives,
o the full end of the term, terms, or any extension ot renewal thereod, for which said patent or patents may
be granted, as fully and entirely as the same would have been held and enjoyed by me or us if this
assignment, sale and conveyance had not been mads;

AND | hereby covenant and agree o sign and execute any further documents or instruments which
may from thme-to-time be sither necessary, lawful, proper or requested by the Assignee, in the prosecution
of the above-named appiication or in the preparation and prosecution of any certificate of correction, division,
continuation, continuation-in-part, reissue, re-axamination, in any amendment, extension, or interference
proceeding, whether administrative or judiciad, or otherwise, 1e secure the title hereto ity said Assignes;

AND | do hereby authorize and request the Commissioner of Fatents and Trademarks 1o issue said
Patent or Patents o the Assignes, and | hereby appoint as my, or our attorney, and authorize and request
Paul J. Farrell, Beg. No. 33,494, 1o insert on this Assignment any further identification or to complate such
identification which may be sither necessary or desirable in order to comply with the rules of the United
States Patent and Trademark QOffice for recordation of this dooumsnt.
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And Hurther covenant that ASSIGNEE will, upon its request, be provided promptly with all pertinent
facte and doocuments relating to said invention and said Letters Patent and legal equivalents as may be
known and accessible to ASSIGNOR and wilt testily as to the same in any interference, litigation or
proceeding related thereto and will promptly execute and deliver to ASSIGNEE or its legal rapresentatives
any and all papers, instruments or affidavits raquired to apply for, obtain, mainiain, issue and enforce said
apphcation, said invention and said Letters Patent and sald equivalents thersof which may be necessary or
desirable to carry out the purposes thareof,

IN WITNESS WHEREQF, { and wa have set our hands and seals on the dates written baside my
and ours respeciive names:

INVENTOR(S) Liate Signed Witnesa{es)
1) (Seal) Mlav. /3 Aol
2} {Seal}

Seong-mok LIM

: ,-/ // # i 'ﬁ\?‘;‘ \; ,*‘(‘ {7} - o e

8 K eeeded® (seal [aso [ p e

Yousd-stn Kig
4) {Seal)

Young-won KWAK
B} {Seal)

Sang-geun LEE
8 {Sual}

Chung-yong LEE
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Docket No. 784-336 PCT US
Client Fef.. SH-66654-US (MJ2017070231US 1)

ASSIGNMENT

AS A BELOW NAMED INVENTOR, {, and sach of ug, individually bereby declare that: IN
CONSIRDERATION of the sum of TEN ($10.00) dollars or the equivalent thereof, and other good and
valuable consideration, the raceipt of which from the hereinafler named Assignee is hereby acknowledged,
I do hereby sell, assign and foraver grant and convey untol

ASSIGNEE:  Samsung Electronics Co., Lid.
ADDRESS: 1282, Sarnsung-ro, Yoongtong-gu, Suwon-si, Gyeonggi-do, 16677, Hepublic of Koraa
ASSIGNEE: Indtustry-Anademic Cooperation Foundation, Yonsel University
ADDRESS: 50, Yonsgei-ro, Seodasmun-gu, Seoul, 03722, Repulbilic of Korea
Whao is my Assignee, and 1o the successes and assigns of my Assignee, ali my right, litle and

interest, in and for the United States of Ametica and all other countries, including all rights of priority; in and
o the invention entitled:

TITLE: METHOD AND APPARATUS FOR TRANSMITTING OR RECEIVING CHANNEL
INFORMATION IN WIRELESS COMMUNICATION SYSTEM

inventad by me (if onfy ooe inventor is named below) or us (if mare than one invenior is named below} and
described in an application for a United States patent the specification of which is either attached hersto or
ctherwise accompanies this Assignment or indicales an attorney docket no. 784-338 PCT UG, oris mare
particularly identified as:

X executed on even date harewith, or
o Serial No.16/651205 _ fifed in the U.8. Patent & Trademark Offica on3/26/2020 or
ni axecutad on

>

and in and o all United States patents which may be granted thereon and therefore, and in and to all
certificates of corrections, divisians, continuations, continuations-in-part, reissued and re-examined patents,
and to-any extensions thersof, said interest being the entirs ownership of the patent when granted, 1o be held
and enjoyed by said SAMBSUNG ELECTRONICS CO., LTD. and INDUSTRY-ACADEMIC COOPERATION
FOUNDATION, YONSE! UNIVERSBITY, my Assignes, ItS successars, assigns or other legal representatives,
o the full end of the term, terms, or any extension ot renewal thereod, for which said patent or patents may
be granted, as fully and entirely as the same would have been held and enjoyed by me or us if this
assignment, sale and conveyance had not been mads;

AND | hereby covenant and agree o sign and execute any further documents or instruments which
may from thme-to-time be sither necessary, lawful, proper or requested by the Assignee, in the prosecution
of the above-named appiication or in the preparation and prosecution of any certificate of correction, division,
continuation, continuation-in-part, reissue, re-axamination, in any amendment, extension, or interference
proceeding, whether administrative or judiciad, or otherwise, 1e secure the title hereto ity said Assignes;

AND | do hereby authorize and request the Commissioner of Fatents and Trademarks 1o issue said
Patent or Patents o the Assignes, and | hereby appoint as my, or our attorney, and authorize and request
Paul J. Farrell, Beg. No. 33,494, 1o insert on this Assignment any further identification or to complate such
identification which may be sither necessary or desirable in order to comply with the rules of the United
States Patent and Trademark QOffice for recordation of this dooumsnt.

Page t of 2

PATENT

REEL: 052987 FRAME: 0416



And | further covenant that ASSIGNEE will, upon iis reguest, be provided promptly with all pertinent
facts and documents relating to said invention and said Letters Patent and legal equivalenis as may be
known and accessible 10 ASSIGNOR and will testify as 1o the same in any interference, litigation or
proceeding related thereto and will promptly execule and deliver 1o ASSIGNEE or its legal representatives
any and all papers, instruments or affidavits required 1o apply for, obtain, maintain, issue and enforce said
appiication, said invention and said Letters Patent and said equivalents thereof which may be necessary or
desirable to carry out the purposes thereof

INWITNESS WHEREOF, | and we have set our hands and seals on the dates written beside my
and our respective names:

INVENTORIS) Date Signed Witnessies)

1) (Seal)
Hoon-dong NOH

23 (Seal}
Seong-mok LIM

3) (Seal)
Youn-sun KiM

4y S (Seal 03/15/2020
Young-woo KWAK

5) {Seai)
Sang-geun LEE

&) {Seai)
Chung-vong LEE
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{Oncket No. 784338 PCT US
Cliant Rel: SH-50054-UT {(MJ2017070231U81Y)

ASSHINMENT

AS A BELOW NAMED INVENTOR, 1, and each of us, individually herebiy deniare thatt IN
CONSIDERATION of the sum of TEN {$10.00) dollars or the equivalant there!, and other good and
vaivakde considaration, the raonipt of which rom the herainafier named Assignae is horeby acknawledged,
{ oo hereby sell, assign and intever grant and convay wile

ASBIGNEE: Samsung Eleotronios Ce., Lid,

ADDRERS: 128, Samsung-ro, Yeongiong-gu, Suwon-si, Qyeonggide, 18677, Republic of Korea
ASRIGNEE: industry-Academic Coogaralion Foundation, Yoense! University

ADDRERS: 50, Yonseiro, Seotdgemun-gu, Seoul, 03722, Republic of Borea

Who is my Assignes, and o the suceesses and assigns of my Assignes, all my right, tife and

imtarast, in and for the United States of Ameriea and alt other countries, including all rights of priority, inand

o the vention entitded;

THLE: METHOD AND APPARATUS FOR TRANGMITTING OR RECEIVING DHANNEL
INFORMATION IN WIRELESS COMMUNICATION BYSTEM

invenied by me §f oaly one inventor iz pamed below) or us (# mors than one inventor is ramsd below) and
describad iy an application for a United States patent the speciiloation of which is sither attachad hereto or
otharwise aocompanies this Assignmant or indicates an allorney deokatno, 784-338 PCT UG, oriamor
particuiarky identifisd ast

X axpouted on even data herawith, or
1 Serial Mo 16/651205  fad in the 10.S. Patent & Trademark Qffice on 3/26/2020y
3 sxacutad on

and In and 1o all United States pateris which may he grantad thereon and therefore, and in and to ad
cortificatas of correciions, divisions, cordinuations, continuations-in-par, refssued and re-sxavdned patents,
and o any extenafons thereni, safd intorest baing e entire nwnership of the patent wher granted, 1o be hiaid
and spfoyed by said SAMBUNG ELECTRONICS CO., LTD. and INDUSTRY-AGAREMIC COQPERATION
FOUNDATION, YONSE UNIVERSITY, my Assignas, B8 sucoessors, assigns or other lsgal represeniaiives,
to the full end of tha ferm, terms, oF any extansdon or renawsi theraof, for which sai patent or patants may
be grardud, as fully and endirely a8 the same waould have besn hald and enjoyed by e o us i ihis
; g and conveyancs had nul besn madsy

AND hareby coverant ard agree 1o sign and exscuie any further documants or inslrumerds which
roay from Brne-to-time be sither nacessary, lswiu, praper or requested by the Assigneg, in e prosecution
of tha above-named gpplication or i the preparation and prosecution of any cartificate of comraction, division,
continuation, continvation-in-part, reissun, re-examingtion, in any amendment, axdension, ar interference
proveading, whether administrativs or fudicial, or otherwise, 10 secure the Hitls herato in aaid Assignes;

AND tdo hareby authorize and reqguest the Gormmissionsar of Patents and Trademarks 1o isaue sald
Fatent or Patants 1o the Assignes, and | bereby apooint as my, o our alornay, and authorize and reguest
PBaul . Farrell, Reg, 8o, 33,484, 1o insert on thix Assignment any further klentification or 1o complate sush
identification which may he sither necessary o desivaldy in urdar (o compiy with the rules of the United
Siates Patant sand Trademark Office i recordation of this dosurasnt.
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And t further covenant that ASSIGNEE will, upon its request, be provided promptly with all periinent
facts and documents relating to said invention and said Letters Patent and legal equivalents as may be
known and accessible to ASSIGNOR and will testify as to the same in any interference, litigation or
praceeding related thereto and will promptly execute and deliver to ASSIGNEE or its legal representatives
any and aff papers, instruments or affidavits required to apply for, ubtain, maintain, issus and enforce said
application, said invention and said Letters Patent and said equivalents thereof which may be necessary or
desirable to carry out the purposes thereof.

IN WITNESS WHEREOQF, | and we have set our hands and seals on the dates wiitten beside my
and our respective names:

INVENTOR(S) Date Signed Witness(es)

1) {Seal)
Hoon-dong NOH

2) Sga-ng foke Liw (Seal) G0, pT 2O
Seong-mok LM

3} {Seal)
Youn-sun KiM

4} {Seal)
Young-woo KWAK

5) {Seal)
Sang-geun LEE

8) {Seal)
Chung-yong LEE
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Docket No. 784-336 PCT US
Client Fef.. SH-66654-US (MJ2017070231US 1)

ASSIGNMENT

AS A BELOW NAMED INVENTOR, {, and sach of ug, individually bereby declare that: IN
CONSIRDERATION of the sum of TEN ($10.00) dollars or the equivalent thereof, and other good and
valuable consideration, the raceipt of which from the hereinafler named Assignee is hereby acknowledged,
I do hereby sell, assign and foraver grant and convey untol

ASSIGNEE:  Samsung Electronics Co., Lid.
ADDRESS: 1282, Sarnsung-ro, Yoongtong-gu, Suwon-si, Gyeonggi-do, 16677, Hepublic of Koraa
ASSIGNEE: Indtustry-Anademic Cooperation Foundation, Yonsel University
ADDRESS: 50, Yonsgei-ro, Seodasmun-gu, Seoul, 03722, Repulbilic of Korea
Whao is my Assignee, and 1o the successes and assigns of my Assignee, ali my right, litle and

interest, in and for the United States of Ametica and all other countries, including all rights of priority; in and
o the invention entitled:

TITLE: METHOD AND APPARATUS FOR TRANSMITTING OR RECEIVING CHANNEL
INFORMATION IN WIRELESS COMMUNICATION SYSTEM

inventad by me (if onfy ooe inventor is named below) or us (if mare than one invenior is named below} and
described in an application for a United States patent the specification of which is either attached hersto or
ctherwise accompanies this Assignment or indicales an attorney docket no. 784-338 PCT UG, oris mare
particularly identified as:

X executed on even date harewith, or
o Serial No.16/651205 _ filed in the U.S. Patent & Trademark Offica on 3/26/2020,
ni axecutad on

>

and in and o all United States patents which may be granted thereon and therefore, and in and to all
certificates of corrections, divisians, continuations, continuations-in-part, reissued and re-examined patents,
and to-any extensions thersof, said interest being the entirs ownership of the patent when granted, 1o be held
and enjoyed by said SAMBSUNG ELECTRONICS CO., LTD. and INDUSTRY-ACADEMIC COOPERATION
FOUNDATION, YONSE! UNIVERSBITY, my Assignes, ItS successars, assigns or other legal representatives,
o the full end of the term, terms, or any extension ot renewal thereod, for which said patent or patents may
be granted, as fully and entirely as the same would have been held and enjoyed by me or us if this
assignment, sale and conveyance had not been mads;

AND | hereby covenant and agree o sign and execute any further documents or instruments which
may from thme-to-time be sither necessary, lawful, proper or requested by the Assignee, in the prosecution
of the above-named appiication or in the preparation and prosecution of any certificate of correction, division,
continuation, continuation-in-part, reissue, re-axamination, in any amendment, extension, or interference
proceeding, whether administrative or judiciad, or otherwise, 1e secure the title hereto ity said Assignes;

AND | do hereby authorize and request the Commissioner of Fatents and Trademarks 1o issue said
Patent or Patents o the Assignes, and | hereby appoint as my, or our attorney, and authorize and request
Paul J. Farrell, Beg. No. 33,494, 1o insert on this Assignment any further identification or to complate such
identification which may be sither necessary or desirable in order to comply with the rules of the United
States Patent and Trademark QOffice for recordation of this dooumsnt.
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And

Further eovenant that ASSIGNEE will
facts ang donuments ralgting o sal

Cupan *eq.jest ba provided praviptly with a..gx tinent

o exid Invention and said Lafters Patent and tegal zqu%v-‘si'\nt S may he
known and acosssible 1o ASSIGNOR zind will tastiy as o the same b any interferencs, it atiors )
saoeeding related thereto and will promiptly execute and defiver 1o ASSIGNEER or its legal representsdives
ary and all papers, instrumenis o affidavils required to apply for, obiain, maintain, lssus and enfarce said
application, sald invention and sald Leiters Patent and sald squivalants tharaof which may be n
cisirabis ko carry out the purposss theren?
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