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ASSIGNMENT
WHEREAS, WE,
I Suntosh Paul Abraham, a citizen of United States of America, having a mailing address

located at 3775 Morehouse Drive, San Phego, Califormia, 92121, and a resident of San THego,
California, US,

2. Bimone Merlin, a citizen of taly, having a muiling address located at §775 Morehouse
Prive, San Diego, California, 92121, and a resident of San Diego, California, US,

3. Sameer Verman, a citizen of indiy, baving « mailing address Jocated st 5775 Morehuuse
Drive, San Diego, California, 92121, and a resident of San Dicgo, California, US,

4, Hemanth Sampath, a citizen of United States of America, having a mailing address
lovated st 5775 Morehouse Drive, San Diego, Califosnia, 92131, and a fesident of San Dhepo,
California, LS,

have conceived of one or more processes, methods, machines, articles of manufactuse, designs,
compositions of matter, inventions, discoveries or new or useful improvements relating to
SYSTEMS AND METHODS FOR COMMUNICATION OF CHANNEL STATE

excoule one or more patent applications therefor, and

WHEREAS, QUALCOMM Incoporaled (hereimafler “ASSIGNEE™), a Delaware
corporation, having a place of business at 3773 Morehouse Drive, San Diego, California 92121~
1714, US.A,, desires 1o acquire or otherwise obtain the entive righe, title, and interest in aad to
said INVENTIONS, including all inventions related thercto or thereof, all patent applicatinns
therefor, and all patents that have granted or may be granted hereafier thercon, including but not
limited 1o those identified below.

MNOW, THEREFORE, for good and valuable consideration, the receipt of which is hereby
acknowledged, WE do hereby acknowledge that WE have sold, assigned. conveyed, and
transforved, and by these presents do hereby sell, assign, convey, md tranafer, unto ASSIONEE,
iy successors, its legal representatives, and its assipgns, the cutive right, titke, and interest
throvghout the woold in and to said INVENTIONS, inchuding all patent applications therefor that
may have bzen filed or may be filed hereafter for said INVENTIONS in the Unjted States.
inchading but not Hmited to U.S. Application Nofs). 137247047 filed September 28, 2011,
Qualconun Refercnce No. 10299402, and all provisional applications relating thereto together
with ULS. Provisional Application No{s). 61/387,542, filed September 29, 2010, Qualconmm
Reforence No. 182994P), thereto together with LS. Provisional Application Nofs), 61/389,495,
filed October 4, 2010, Quslcomm Reference No. 10299492, thereto together
with US. Provisional Application Ne(s). 61/405,283, filed Oectober 21, 2008, Qualcomm
Reference No. 102994P3, thereto together with U.S. Provisional Application Nois), 61/422,098,
filed December 16, 2010, OQualcomm Reference No. 102994P4, thereto  together
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with LL8. Provisional Application Nofs). 61432118, filed Januwary 12, 2001, Qualcomm
Reference Mo, 102994P5, thereto together with U.S. Provisional Application Nois}). 61/405,194,
filed October 20, 2000, Qualcomm Reference No. 10322111, together with LY, Provisional
Application No(s}. 61/409,645, filed November 3, 2010, Qualcomm Reforence No. 103221 P2,
{and do hereby authorize ASSIGNEE and its representative 1o herealter add herein such
application numsher(s) and/or {iling date{s} when knowm), and all divisional applicationg, renewal
applications, continustion applications, continuation-in-part applications, and design applicatinng
theveot, and all issued patents of the United States which may have granted or may be granted
hereafter thercon and all reissues. renewals. reexaminations, and cxtensions to any of the
foregoing and all patenis issuing thereon in the United States;

AND WE further do acknowledge and agree that WE have sold, assigned, conveyed, and
transforred, and by these presents do hereby seli, assign, convey, and transfer, unto ASSIGNEE,
its successors, its logal representatives, and its assigns, all rights of pricrity: under Intemations]
Conventions, Treaties, or Agreements, and the entire right, title. and imterest throunghout the
world in said INVENTIONS, including alf inventions related theretn or thereof, and all patent
applications thercfor that may have been filed or may be filed hercafter for said INVENTIONS
in any forsign country, countries, or treaty/union oreanizations, and all divisional applications,

renewal applications, continuation applications, eontinuation-in-part applications, patent of
addition applications, confirmation  applications,  validation applications, bty medel

applications, and design applications thereof, and all issued patents which oy have granted or
ntay be granted hereafler for said INVENTIONS in any vountry or vountries forcign 1o the
United States. and all reissues. renewals, reexaminations, and extensions thervest;

AND WE DG HEREBY authorize and request the Commissioner of Patents of the
United States, and any Official of any country or countries foreign to the United States, whose
duty it is to issuc patents on applications or registrations, to issuc all patents for said
INVENTIONS to said ASSIGNEE, its suceessors, its logal representatives and its assigng, in
accordance with the terms of this instrisment;

AND WE DO HEREBY scll, assign, transfer, and convey to said ASSIGNEE. its
successors. it legal representatives, and ity assigns all claims for damages and all remedies
ariaing out of or relating 10 any violation(s) of any of the rights assigned herebry that have or may
have accrued prior 1o the date of asgignment o said ASSHINEE, or may acorug hersalter,
mehuding, but pot limited to the right © sue for, seek, obtain, colkeet, recover, and retain damages
and any ongoing or prospective royalties to which WE mayv be entitled. or that WE mgy cotledt
for any infringement or from any settlement or agresment related to ary of said patents before or
after issuance;

AND WE HEREBY covenant and agree that WE will communicate promptly to said
ASSIGNEE, its successors, its legal reproseniatives, and jts sssigns, any facts known o ug
respecting said INVENTIONS, and will testify in any legal proceeding, sign all Jawdul papers,
execute all applications and certificates, make all rightful declarations andior oaths, and provide
all tawhul assistance t0 said ASSHGNEE, its successors, its foegal representatives and its assigns,
1o obtaln ard soforce patent protection for said INVERTIONS i all countries:
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AND WE HEREBY represent that WE have full and exclusive, unencambered right to
sell, assign, convey and transfer all subject matter herein, and hereby vovenant that WE have not

angd will not axecuto any writing or do any aot whalseever conilicting mythfthese presents
- /
(3 ] *gf\' 3 S
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ASSIGNMENT
WHEREAS, WE,
1. Santosh Paul Abrahmm, a citizen of United States of America, having a mailing address

located at 5775 Morchouse Drive, San Dicgo, California, 92121, and a resident of San Diego,
Cahilfornia, LIS,

2. Stmone Merlin, a citizen of laly, baving a mailing address located at 5775 Morehouse
Drive, San Dicgo, California, 92121, and a resident of San Diego, California, US,
3. Sameer Vermani, g citizen of India, having a mailing address located at 5775 Morehouse

Drive, San Diego, California, 92121, and a resident of San Diego, Californty, US,
4. Hemanth Sampath, a aitizen of United States of Awmerica, having a wailing address
located at 5775 Morehouse Dirive, San Diego, California, 92121, and a resident of San Diegn,

Californds, US,

have conceived of one or more processes, methods, machines, articles of wanufacture, designs,

—eompositions-of-matter;-nventions;—discoveriesornew -or wsefub-improvements relating o

SYSTEMS AND METHODS FOR COMMUNICATION OF (HANNEL STATE
INFORMATION {collectively the “INVENTIONS™) for which WE have exccuted and/or may
execute one or more patent applications therefor; and

WHEREAS, QUALCOMM Incorporated (hereinafier “ASSIGNEE™), a Delawars
corporation, having a place of business at 3775 Morehouse Drive, San Diego, California $2121-
1714, LLS.A., desires to acquire of otherwise obtain the entire right, title, and interest in and o
said INVENTIONS, including all inventions related thereto or thereof, all patent applications
therefor, and all patents that have granted or may be granted hereafter thereon, including but not
Hmited o those identified below.

NOW, THEREFORE, for good and valuable consideration, the receipt of which is hereby
acknowledged, WE do hereby acknowledge that WE have sold, assigued, conveved, and
transferred, and by these presents do hereby sell, assign, convey, and transfer, unto ASSIGNEE,
its successors, s legal representatives, and ifs assigns, the entire vight, title, and inteérest
thronghout the world in and to said INVENTIONS, inclading all patent appiications therefor that
may have been filed or roay be filed hercafter for said INVENTIONS in the United States,
meluding but not Himited to ULS. Application No(s), 13/247,047 filed September 28, 2011,
Qualcomam Reference No. 102994U2, and all provisional applications relating thereto together
with U.8, Provisional Application No{s). 61/387,542, filed September 29, 2010, Qualcomm
Reference No. 102994P1, thereto together with U.S. Provisional Application No(s). 61/389,495,
fited  QOctober 4, 2010, Qualcomm Reference No!  102994P2,  thereto  together
with US. Provisional Application Nofs). 61/405,283, filed October 21, 2010, Qualcomn
Reference No. 102994P3, therelo together with TLS. Provisional Application No(s). 61/422,098,
filed December 10, 20010, Qualcomom  Reference No.  102994P4,  thereto  together

oz
X
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with U.S. Provisional Applicstion Nofs). 61/432,118, filed Jamwary 12, 2011, Qualcomm
Reference No. 102994P5, thereto together with U.S. Provisional Application No{s}, 61/465,194,
filed Qctober 28, 2010, Qualcomm Reference No. 10322191, together with U.S. Provisional
Application Nois). 61/409,645, filed November 3, 2018, Qualcomm Reference No. 103221P2,
{and do hereby authorize ASSIGNEE and its representative to hereafter add hersin such
application number(s} and/or filing date(s) when known), and all divisional applications, renewal
applications, continuation applications, continuation-in-part applications, and design applications
thereof, and all issued patents of the United States which may have granted or may be granted
hereafler thereon and all reissues, renewals, reexaminations, and extensions to any of the
foregoing and all patents issuing thereon in the United States;

AND WE further do acknowledge and agree that WE have sold, assigned, conveyed, and
transferred, and by these presents do hereby sell, assign, convey, and transfer, unto ASSIGNEE,
its successors, its legal representatives, and its assigns, sll rights of priority under Internationsl
Conventions, Treaties, or Agreements, and the entive right, title, and interest throughout the
world tn said INVENTIONS, including all inventions related thereto or thereof, and all patent
applications therefor that may have been filed or may be filed hereafter for said INVENTIONS.
in any foreign country, countiries, or treaty/union organizations, and all divisional applications,
renewal applications, continuation applications, continuation-in-part: applications, patent of
addition applications, confirmation applications, walidation applications, utility model

~~~~~~ - applications, and design applications thereof, and-all issued patents-which may have granted-or

may he granted hercafier for said INVENTIONS in any couniry or countries foreign to the
United States, and all reissues, renewals, reexaminations, and extensions thereof

AND WE DO BEREBY authorize and request the Commissioner of Patents of the
United States, and any Official of suy country or countries forgign to the United States, whose
duty it is to issue patents on applications or registrations, 1o issue all patents for said
INVENTIONS- o said ASSIGNEE, its successors; its: legal representatives and its assigns, in
accordance with the terms of this instruntent;

AND WE DO HEREBY sell, assign, transfer, and convey to said ASSIGNEE, its
suecessors, its legal representstives; and. its: assigns all claims: for damages and. all remedies
arising out of or relating to any violation(s) of any of the rights assigned hereby that have or may
have accrued prior o the date of assignment to said ASSIGNEE, or may accrue hereafter,
inclnding, but not limited to the right to sue for, seck, obtain, collect, recover, and retain damages
and any ongoing or prospective royalties to which WE may be entitled, or thaet WE may collect
for any infringement or from any settlement or agreement related to any of said patents before or
after issuance;

AND WE HEREBY covenant and agree that WE will conununicate promptly to said
ASSIGNEE, its successors; its legal representatives, and Hy assigns, any facts known to us
respecting said INVENTIONS, and will testify in any legal proceeding, sign all lawful papers,
execute all applications and certificates, make all rightfil declarations and/or oaths, and provide
ali Tawful assistance to said ASSIGNEE, its successors, its legal representatives and is assigns,
to obtain and enforce patent protection for said INVENTIONS in all couniries;
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AND WE HEREBY represend that WE have full and exelusive, unencumbered right to
sell, assign, convey and transter all subjeet matter herein, and hereby covenant that WE have not
and will not execute any witting or do any acl whatsoever conflicting with these presents.
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ASSIGNMENT

WHEREAS, WE,

1. Santosh Paul Abraham, a citizen of United States of America, having a mailing address
localed at 5775 Morchouse Drive, San Diego, California, 92121, and a resident of San Dicgo,
California, U3,

2. Simone Merlin, a citizen of taly, having a mailing address located at 5775 Morchouse
Drive, San Diego, California, 92121, and a resident of San Diego, California, US,
3. Sameer Vermani, a Citizen of India, having a mailing address located at 5775 Morchouse
Drive, San Diego, California, 92121, and a resident of San Diego, Califormia, US,

4, Hemanth Sampath, a citizen of United States of America, having a mailing address
located at 5775 Morchouse Drive, San Diego, California, 92121, and a resident of San Diego,
California, US,

have conceived of one or more processes, methods, machines, articles of manufacture, designs,

- compositionsof matter, inventions, discoveries or new or useful fmprovements relating to

SYSTEMS AND METHODS FOR COMMUNICATION OF CHANNEL STATE
INFORMATION {collectively the “INVENTIONS”) for which WE have executed and/or may
execute one or more patent applications therefor; and

WHEREAS, QUALCOMM Incorporated (hereinafter “ASSIGNEE™), a Delaware
corporation, having a place of business at 5775 Morchouse Drive, San Disgo, California 92121-
1714, U.S.A., desires to acquire or otherwise obtain the entire right, tle, and interest inand fo
said INVENTIONS, including all inventions related thereto or thereof, all patent applications
therefor, and all patents that have granted or may be granted hereafter thereon, inehuding but not
limited to those identitied below.

NOW, THEREFORE, for good and valuable consideration, the receipt of which is hereby
acknowledged, WE do hereby acknowledge that WE have sold, assigned, conveyed, and
transferred, and by these presents do hereby sell, assign, convey, and transfer, unto ASSIGNEE,
its successors, its legal representatives, and its assigns, the entire right, title, and interest
throughout the world in and to said INVENTIONS, including all patent applications therefor that
may bave been filed or may be filed hereafier for said INVENTIONS in the United States,
meluding but not limited to U.S. Application No(s). 13/247,047 filed September 28, 2011,
Qualcomm Reference No. 10299402, and all provisional applications relating therete together
with U.8. Provisional Application No(s). 61/387,542, filed September 29, 28160, Qualcomm
Reference No, 102994P1, thereto together with U.S. Provisional Application No(s). 61/389,495,
filed October 4, 2010, Qualcomm Reference No. 102994P2, thereto together
with U.S. Provisional Application No(s). 61/405,283, filed October 21, 2018, CQualcomm
Reference No. 102994P3, thereto together with U.S. Provisional Application No(s). 61/422,098,
filed December 10, 2018, Qualcomm Reference No. 102994P4, therelo together
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with U.S. Provisional Application No(s), 61/432,118, filed Jammary 12, 2011, Qualcomm
Reference No. 102994P5, thereto together with U.S. Provisional Application No(s). 61/405,194,
filed Oectober 28, 2018, Quaicomm Reference No. 103221P1, together with U.S. Provisional
Application No(s). 61/409,648, filed November 3, 2018, Qualcomm Reference No. 10322192,
{and do hereby authorize ASSIGNEE and its representative to hereafler add herein such
application numbes(s) and/or filing date(s) when known), and all divisional applications, renewal
applications, continuation applications, continuation-in-part applications, and design applications
thereof, and all issued patents of the United States which may have granted or may be granted
hereafter thereon and all reissues, renewals, recxaminations, and extensions to any of the
foregoing and all potents issuing thereon in the United States;

AND WE further do acknowledge and agree that WE have sold, assigned, conveyed, and
transferced, and by thess presents do hereby sell, assign, convey, and transfer, unto ASBIGNEE,
its successors, its legal representatives, and its assigns, all rights of priority under International
Conventions, Treaties, or Agreements, and the entire right, title, and interest thronghout the
world in said INVENTIONS, including all inventions related thereto or thereof, and all patend
applications therefor that may have been filed or may be filed hereafter for said INVENTIONS
in any foreign country, countries, or treaty/union organizations, and all divisional applications,
rencwal applications, continuation applications, continuation-in-part applications, patent of
addition applications, confirmation applications, validation applications, wutility model

—applications; and-desigs- npplications-thereof-and all issued patents-which-may have granted-or

may be granted hereafter for said INVENTIONS in any couniry or countries foreign io the
United States, and all reissues, renewals, reexaminations, and extensions thereof]

ARND WE DO HEREBY authorize and request the Commissioner of Patents of the
United States, and any Official of any country or countries foreign to the United States, whose
duty it is to isswe patenis on applications or registrations, fo issue all patents for said
INVENTIONS to said ASSIGNEE, its successors, its legal representatives and iis assigns, in
accordance with the terms of this instrument;

AND WE DO HEREBY sell, assign, transfer, and convey to said ASSIGNEE, its
successors, it legal representatives, and its assigns all claims for damages and all remedies
arising out of or relating to any violation{s} of any of the rights assigned hereby that have or may
have accrued prior to the date of assignment to said ASSIGNEE, or may acerue hersafter,
including, but not limited to the right to sue for, seek, obtain, collect, recover, and retain damages
and any engoing or prospective royalties to which WE may be entitled, or that WE may collect
for any infringement or from any settlement or agreement related to any of said patents before or
after issuance;

AND WE HEREBY covenant and agree that WE will commaunicate promptly to said
ABSIGNEE, its successors, its legal representatives, and its assigns, any facts known to us
respecting said INVENTIONS, and will testify in any legal proceeding, sign all lawful papers,
execute all spplications and certificates, make all rightful declarations and/or oaths, and provide
all lawful assistance to said ASSIGNEE, its successors, its legal representatives and its assigns,
to obtain snd enforce patent protection for said INVENTIONS in ail countries;
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AND WE HEREBY represent that WE have full and exclusive, unencunbered right to
sell, assign, convey and transfer all subject matter herein, and herehy covenant that WE have not
and will not execute any writing or do any act whatsoever conflicting with these presents,

Done at SO

LOCATION DATE Santesh Paul Abraham
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LOCATION DATE Simone Merlin
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ASSIGINMENT
WHEREAS, WE,

1 Santosh Paul Abraham, a citizen of United States of America, Having a mailing address
located at 5775 Morchouse Drive, San Diego, California, 92121, aund a resident of San Diego,
California, US,

2. Simone Merlin, a cilizen of Htaly, having a mailing address located at 5775 Morehouse
Drive, San Diego, California, 92121, and a resident of San Diego, California, US,
3 Sameer Vermani, a cifizen of India, having a mailing address located at 5775 Morehouse
Dirive, San Diego, California, 92121, and a resident of San Diego, California, US,

4. Hemanth Sampath, a citizen of United States of Arnerica, having a mailing address
located at 5775 Morchouse Drive, San Diego, Califomia, 92121, and a resident of San Diego,
California, US,

have conceived of one or more processes, methods, machines, articles of manufacture, designs,
- gompositions-of matter,-fnventions, Hscoverigs -or-new -or-ysetul - improvements relating - to
SYSTEMS AND METHODS FOR COMMUNICATION OF CHANNEL STATE
INFORMATION (collectively the “INVENTIONS™) for which WE have executed and/or may
executes one or more patent apphications therefor; and

WHEREAS, QUALCOMM Incorporated {(hereinafter “ASSIGNEE™), a Delaware
corporation, having a place of business at 5775 Morchouse Drive, San Diego, California 92121-
1714, U.S.A., desires to acquire or otherwise obtain the entire right, title, and interest in and to
said INVENTIONS, including all inventions related thereto or thereof, all patent applications
therefor, and all patents that have granted or may be granted hereafter thereon, including but not
limited to those identified below.

NOW, THEREFORE, for good and valuable consideration, the receipt of which is hereby
acknowledged, WE do hereby acknowledge that WE have sold, assigned, conveyed, and
transferred, and by these presents do hereby sell, assign, convey, and transfer, unto ASSIGNEE,
ity successors, its legal reprosentstives, and its assigns, the eontive vight, title, and interest
througheut the world in and to said INVENTIONS, including all patent applications therefor that
may have been filed or may be filed hereafter for said INVENTIONS in the United States,
including but not limited to U.S. Applieation No(s), 13/247,047 filed September 18, 2011,
Qualcomin Reference No. 10299402, and all provisional applications relating thereto together
with ULS, Provisional Application No{s). 61/387,542, filed September 29, 2010, Qualconwm
Reference Ne. 102994P1, thereto together with U8, Provisional Application No(s). 61/389,495,
filed October 4, 2016, Qualcomm Reference No. 102994P2, thereto  topether
with 1.8, Provisional  Application Ne(s). 61/405,283, filed October 21, 2810, Qualcomm
Reference No, 102994P3, thereto together with ULS. Provisional Application No(s). 61/422,098,
fled December 16, 2018, Qualcomm Reference No. 182994P4, thercto  together
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with U.S. Provisional Application No{s). 61/432,115, filed January 12, 2811, Qualcomm
Reference No. 182994P5, thereto together with UL.S. Provisional Application No(s). 61/408,194,
filed October 20, 2018, Qualcomm Reference No. 183221P1, together with U.S, Provisional
Application No(s), 61/409,645, filed November 3, 2016, Qualcomm Reference No. 103221P2,
{and do hereby authorize ASSIGNEE and ifs representative to hereafier add herein such
application number(s} andior filing date(s) when known), and all divisional applications, renewal
applications, continuation applications, continuation-in-part applications, and design applications
thereof, and all issued patents of the United States which may have granted or may be granted
hereaftor thereon and all reissues, renewals, reexaminations, and extensions to any of the
foregoing and ali patents issuing thereon in the United States;

AND WE further do acknowledge and agree that WE have sold, assigned, conveyed, and
transferred, and by these presents do hereby sell, assign, convey, and transfer, unte ASSIGNEE,
its successors, its legal representatives, and s assigns, all rights of priority under International
Conventions, Treatics, or Agreements, and the entire right, title, and interest throughout the
world in said INVENTIONS, including all inventions related thereto or thereof, and all patent
applications therefor that may have been fled or may be filed hereafler for said INVENTIONS
in any foreign country, countrics, or {reaty/union organizations, and all divisional applications,
renewal applications, continuation applications, continuation-in-part applications, patent of
addition applications, confirmation applications, validation applications, utility model

""" - applications; and design applications thereof; and all issued patents which may have granted or
may be granted hereafler for said INVENTIONS in any counfry or countries foreign to the
United States, and all reissues, repewals, reexarinations, and extensions thereof

AND WE DO HEREBY authorize and request the Commissioner of Patents of the
United States, and any Official of any country or couniries foreign to the United States, whose
duty it is to issuc patents on applications or registrations, to issee all patents for said
INVENTIONS to said ASSIGNEE, its successors, its legal representatives and its assigns, in
gccordance with the terms of this instruntent;

AND WE DO HEREBY sell, assign, transfer, and convey to said ASSBIGNEE, its
suceessors, its legal representatives, and Xs assigns all claims for damages and all remedies
avising out of or relating to any violation(s) of any of the rights assigned herehy that have or may
have accrued prior to the date of assignment to said ASSIGNEE, or may accrue hereafler,
including, but not limited to the right to sue for, seek, obtain, collect, recover, and retain damages
and any ongoing or prospective royalties to which WE may be entitled, or that WE may coliect
for any infringement or from any seitlement or agreement related to any of said patents before or
after issuanoe;

AND WE HEREBY covenant and agree that WE will communicate promptly to said
ASSIGNEE, its successors, its legal representatives, and its assigns, any facts known o us
respecting said INVENTIONS, and will testify in any legal proceeding, sign all lawful papers,
execyte all applications and certificates, make all rightful declarations and/or oaths, and provide
all lawful assistance to said ASSIGNEE, its successors, its legal representatives and its assigns,
to obtain and enforce patent protection for said INVENTIONS in all countries;
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AND WE HEREBY represent that WE have full and exclusive, unencumbered right to
sell, assign, convey and transter all subject matter herein, and hereby covenant that WE have not
and will not execute any writing or do any act whatsoever conflicting with these presents.

Drone at

Done at

Done at

, _ , On
LOCATION DATE Santosh Faul Abraham
_.son
LOCATION DATE Simone Merlin
4O
LOCATION DATE Sampeer Vermani
L PR e f s
Done at e 5-\3“ S ,on RRRRRL ‘
LOCATION DATE < Hemanth Sampath

RECORDED: 12/07/2011
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