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ASSIGNMENT
WHEREAS, WE,

i Albert Van Zelst, a citizen of the Netherfands, having a mailing address located at 5775
Morehouose Drive, San Diego, CA 92121-1714 and a resident of Woerden, NL,

2 Sameer Vermani, a citizen of India, having a mailing address located at 5778
Muorehouse Drive, San Diego, CA 92121-1714 and a resident of San Diego, CA,

3. Didier Johannes Richard Van Nee, a citizen of the Netherlands, having & mailing
address located at 5775 Morchouse Drive, San Diego, CA 92121-1714 and a resident of De
Meern, NL,

4. Hemanth Sampath, a citizen of United States of America, having a mailing address
located at 5775 Morcheuse Drive, San Diege, CA 92121-1714 and 2 resident of San Diego,
CA,

5. Vincent Knowles Jones IV, a citizen of United States of America, having a mailing
address located at S775 Morchouse Drive, San Dicgo, CA 92121-1714 and a resident of
Redwgod City, CA,

have conceived of obe or more processes, methods, machines, articles of manufacture, designs,
compositions of matter, inventions, discoveries or new or useful improvements relating to
BEAMFORMING FEEDBACK OPTIONS FOR MU-MIMO {collectively  the
“INVENTIONS™) for which WE have executed and/or may execute one or more patent
applications therefor; and

WHEREAS, QUALCOMM Incomporated (hereinafter “ASSIGNEE™), a Delaware
corparation, having a place of business at 3775 Morehouse 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 grented or may be granted hereafier thereon, mcluding but not
limited to these 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, conveyved, and
transferred, and by these presents do hereby sell, assign, convey, and transfer, unto ASSIGNEE,
its sucvessors, its legal representatives, and its assipns, the entire right, title, and interest
throughout the warld in and to said INVENTIONS, including all patent applications therefor that
may have been filed or may be filed heveafter for said INVENTIONS in the United Stateg,
inchuding but not limited to U.S. Application No(). 13/216,956 filed August 24, 2011, Docket
No. 102766, and all provisional applications relating thereto, together with U.S. Provisional
Application  Nofs). 61/377,023, filed Awgust 25, 2016, Docket No. 182766P1,
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with U8, Provisional Application Nofs). 61/377,787, filed August 27, 2018, Docket No.
10276602, (und do hereby authorize ASSIGNEE and s representative to hereafter add hevein
such application number(s) andior filing date(s) when known), and all divisional applications,
renewal applications, continuation applications, continuation-tn-part applications, and design
applications thereof, and 2l issued patents of the United States which may have granted or may
be granted hereafter thereon and all reissues, renewals, reexsminations, and extensions to any of
the foregoing and ali patents issuing thercon in the United States;

AND WE further do acknowledge and agree that WE have seld, assigned, conveyed, and
transferred, and by these presents do hereby sell, assign, convey, and trausfer, unte ASSIGNEE,
ity suctessors, ifs legal representatives, and os assigns, all rights of priority under International
Conventions, Treaties, 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
appHoations therefor that may have been filed or may be filed hereafter for said INVENTIONS
in any foreign country, countries, or treaty/union prganizations, and all divisional applications,
renewal applications, continuation applications, continuation-in-part applications, patent of
addition applications, confirgation  applications, validation  applications, wutlity model
applications, and design applications thereof, and all issued patents which may have graated or
miay be granted heveafter for said INVENTIONS in any country or couniries foreign o the
Untted States, and all reissues, renewals, reexaminations, and extensions thereof}

AND WE DO HERFEBY authorize and request the Commussioner of Patents of the
Uniled Staies, and any Otficial of any eounity or countries foreign to the United States, whose
duty it i3 fo issye patents on applicaions or registrations, to issue all patents for said
INVENTIONS to said ASSIGNEE, its successors, its legal representatives and its assigns, in
accordance with the ferms of this instrument;

AND WE DO HEREBY sell, assign, transfer, and convey to said ASSIGNEE, its
sucoessors, 1y legal representatives, and ifs assigns all claimg for damages and all remedies
arising out of or relating to any viclktion(s) of any of the nights assigned hereby that have or may
have acenied prior fo the date of assignment w said ASSIGNEE, or may accrue hereafter,
mehuding, bul pot Hmited to the right to sue for, seek, abiain, collect, recover, and retain damages
and any ongoing or prospective royalties to which WE may be entitled, or that WE may collect
for any infringement or from any settfement or agreement related to any of said patents before or
after issuance;

AND WE HEREBY covenant and agree that WE will commanicate promptly to said
ASSIGNEE, ils successors, 8 legal representatives, and Hs assignsg, any facts known o us
respecting said INVENTIONS, and will testify in any legal proceeding, sign all lawful papers,
execute all applications and certificates, make all rightful declarations and/or eaths, and provide
all lawful assistance to sard ASSIGNEE, its successors, its legal represeniatives and its assigns,
to-obtain-and enforce patent profeciion 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 transfer all subject matter herein, and hereby covenant that WE have not
and will not execute any writing or do any act whatsoever conilicting with these presents.

Done at S SBLHEEN,

SN

on
LOCATION
Daomne at y Ol
LOCATION DATE Sameer YVermani
Done at _SFnethiden | on  Jegheandu (2,200 s ,
LOCATION DATE Didier Juhaanes Richard Van Nee
Done at , 0N
LOCATION DATE Hemanth Sampath
Done at . on
LOUATION DATE Vincent Knowles Jones IV
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ASSIGINMENT
WHEREAS, WE,

1. Albert Van Zelst, a citizen of the Netherlands, having a mailing address located at 3775
Morehouse Drive, San Diego, CA 92121-1714 and a resident of Woerden, NL,

2. Sameer Vermam, a citizen of India, having a mailing address located at 5775
Morehouse Drive, San Diego, CA 92121-1714 and a resident of San Diego, CA,

3. Didier Johannes Richard Van Nee, a citizen of the Netherlands, having a mailing
address located at 5775 Morehouse Drive, San Diego, CA 92121-1714 and a resident of De
Megrn, NL,

4, Hemanth Sampath, a citizen of United States of America, having a mailing address
located at 5775 Morehouse Drive, San Diego, CA 92121-1714 and a resident of San Diego,
CA,

5. Vincent Knowles Jones IV, a citizen of United States of America, having a mailing
address located at 5775 Morehouse Drive, San Diego, CA 92121-1714 and a resident of
Redweod City, CA,

have conceived of one or more processes, methods, machines, articles of manufacture, designs,
compasitions of matter, inventions, discoveries or new or useful improvements relating to
BEAMFORMING FEEDBACK OPTIONS FOR MU-MIMO (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 Diego, California 92121-
1714, UB.A., desires to acquire or otherwise obtain the entire right, title, and interest i1 and to
said INVENTIONS, including all inventions related thereto or thereof, all patent applications
therefor, and all patents that have granted or may be granied hereafter thereon, inclading 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 bhave sold, assigned, conveyed, and
transferred, and by these presents do hereby sell, assign, convey, and transfer, unto ASSIGNEE,
its successors, its legal representatives, and ils assigns, the entire right, title, and interest
throughout 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. Application Nofs). 13/216,956 filed August 24, 2611, Docket
No. 102766, and all provisional applications relating thereto, together with U.S. Provisional
Application No(s). 61/377,023, filed Asgust 25, 2018, Docket No. 102766P1,
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with ULS. Provisional Application Nofs). 61/377,787, filed Angust 27, 2010, Docket No.
102766P2, (and do hercby authorize ASSIGNEE and its representative to hereafler add herein
such apphcation nuomber(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 thercon and all reissues, renewals, recxaminations, 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, unto ASSIGNEE,
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 throughout the
world in 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, countries, or treaty/union organizations, and all divisional applications,
renewal applications, continuation applications, confinuation-in-part applications, patent of
addition applications, confirmation applications, validation applications, utlity model
applications, and design applications thereof, and alf issued patents which may have granted or
may be granted hereafier for said INVENTIONS in any country or countries foreign to the
United States, and all reissues, renewals, resxaminations, and extensions thereof:

AND WE DO HEREBY anthorize 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 issue patents on applications or registrations, to issue all patenis for said
INVENTIONS to said ASSIGNEE, its successors, its legal representatives and its assigns, in
accordance with the terms of this instrument;

AND WE DO HEREBY sell, assign, transfer, and convey to said ASSIGNEE, its
suceessors, its 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 accrue hercafter,
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 collect
for any infringement or from any settlement or agreement related to any of said patents before or
after isspance;

AND WE HEREBY covenant and agree that WE will communicate promptly to said
ASSIGNEE, its successors, its legal represcniatives, and its 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 rightful declarations and/or oaths, and provide
all lawful assistance to said ASSIGNEE, its successors, its legal representatives and its assigns,
1o 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 transfer all subject matter herein, and hercby covenant that WE have not
and will not execute any writing or do any act whatsoever conflicting with these presents.

Done at

Done at

Done at _

Done at _

Done at

. on
LOCATION DATE Albert Van Zelst
¢ LT . ; .*""‘:" 8 "“f'/(“
Do M Yt on 69 f27 fre 10 o
LOCATION DATE Sameer Vermani
o ot ,
LOCATION DATE Bidier Johannes Richard Van Nee
on
LOCATION DATE Hemanth Sampath
, on
LOCATION DATE Vincent Knowles Jones IV
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ASSIGNMENT
WHEREAS, WE,

1. Albert Van Zelst, a citizen of the Netherlands, having a mailing address located at §775
Morehouse Drive, San Diego, CA 92121-1714 and a resident of Woerden, NL.,

2 Sameer Vermani, a citizen of India, having a mailing address located at S$775
Morechouse Drive, San Diego, CA 92121-1714 and a resident of San Diego, CA,

3 Didier Johannes Richard Van Nee, a citizen of the Netherlands, having a mailing
address located at §775 Morehouse Drive, San Diego, CA 92121-1714 and a resident of De
Meern, NL,

4. Hemanth Sampath, a citizen of United States of Ameries, having 8 mailing address
located at 3775 Morehouse Drive, San Diego, CA 92121-1714 and a resident of San Diego,
CA,

5. Viacent Knowles Jones IV, a citizen of United States of America, having a mailing
address located at §775 Morehouse Drive, San Diego, CA 92121-1714 and a resident of
Redwood City, CA,

have conceived of one or more processes, methods, machines, articles of manufacture, designs,
compositions of matter, inventions, discoveries or new or useful mprovements relating to
BEAMFORMING FEEDBACK OPTIONS FOR MU-MIMO (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, baving a place of busingss at 5775 Morehouse Drive, San Diego, California 92121
1714, U.S.A., desires to acquire or otherwise obtain the entire right, title, and intersst in and to
said INVENTIONS, including all inventions related thereto or thereof, all patent applications
theretor, and all patents that have granted or may be granted hereafter thereon, including but not
limifed to those identified below.

NOW, THEREFORE, for good and valuable consideration, the receipt of which is hereby
acknowledged, WE do hereby acknowiedge that WE have sold, assigned, conveyed, and
transferved, and by these presents do hereby sell, assign, convey, and trangfer, 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 have been filed or may be filed hereafter for said INVENTIONS in the United States,
inchiding but not limited to U.S. Application No(s). 13/216,936 filed Angust 24, 2011, Docket
No. 102766, and all provisional applications relating thevelo, together with U.S. Provisional
Application  No(s). 61/377,023, filed August 25, 2010, Docket No. 1#2766P1,
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with U8, Provisional Application Nofs). 61/377,787, filed August 27, 2018, Docket No.
182766P2, {and do hereby authorize ASSIGNEE and its representative to bereafler add herewn
such application number(s) and/or filing date(s) when known), and all divisional applications,
renewal applications, continuation applications, continuation-in-part apphications, and design
apphications thereof, and all issued patents of the United States which may have granted or may
be granied hereafier thereon and all reissues, renewals, reexaminations, and extensions to any of
the foregoing and all patents iszuing thereon in the United States;

AND WE further do acknowledge and agree that WE have sold, assigned, conveyed, and
transterred, and by these presents do hereby sell, assign, convey, and transfer, untoe ASSIGNEE,
its successors, its legal representatives, and its assigns, all rights of priotity under Intemational
Conventions, Treaties, or Agreements, and the entire right, title, and interest throughout the
world i said INVENTIONS, including all inventions related thereto or thereof, and all patemt
applications therefor that may have been filed or may be filed hereafter for said INVENTIONS
in any foreign country, countrigs, or treaty/union organizations, and all divisional applications,
renewal applications, continuationn applications, continuation~-in-part applications, patent of
addition applications, confirmation  applications, validation applications, utlity  model
applications, and design apphications thereof, and all issuved patents which may bave granted or
may be granted hereafter for said INVENTIONS in any country or countries foreign to the
United States, and all reissues, renewals, reexaminations, and extensions thereof;

AND WE DO HEREBY authorize and request the Commissioner of Patents of the
Uhited States, and any Official of any country or countries foreign to the United States, whose
duty it is to issue patents on applications or registrations, to issue all patents for said
INVENTIONS to satd ASSIGNEE, #ts successors, s legal representatives and its assigns, m
accordance with the torms of this instrument:

AND WE DO HEREBY zel, assign, transfer, and convey to said ASSIGNEE, s
successors, its legal representatives, and its assipns 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 accrue hereafter,
meluding, but not bmited to the right to sue for, seek, obtain, collect, recover, and retain darages
and any ongoing 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 comimunicate promptly to said
ASSIGNEE, its successors, is legal representdtives, and its assigng, any facts known to us
respecting said INVENTIONS, and will testify in any legal proceeding, sign all lawdul papers,
exccute all applications and certificates, make all righttul declarations and/or oaths, and provide
all lawthi! assistance to said ASSIGNEE, its successors, its legal representatives and its assigns,
to obtain and enforce patent protection for said INVENTIONS i all countries;
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AND WE HEREBY represent that WE have full and exclusive, unencumbered right to
sell, assign, convey and transfer all subject matter herein, and hereby covenant that WE bave not
and will not execute any writing or do any act whatsoever conflicting with these presents.

Done at , O
LOCATION DATE Albhert Van Zelst
Doene at » R L
LOCATION DATE Sameer Vermani
Done at , On
LOCATION DATE Didier Johaunes Richard Van Nee
}“‘- G 3 i ~ 3 f,\ P A \»)‘i'{«
Done at Y 3 o0 ,on_ &ie & s -
LOCATION DATE “ Hemanth Sampath
Done at , On
LOCATION DATE Vincent Knowles Jones IV
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ASSEGNMENT
WHEREAS, WE,
i Albert Van Zelst, a citizen of the Netherlands, having a mailing address located at 5778

Morehouse Drive, San Diego, CA 92121-1714 and a resident of Woerden, NL,

2. Sameer Vermani, a citizen of India, having a mailing address located at 8775
Morehouse Drive, San Diego, CA 92121-1714 and a resident of San Diego, CA,

3. Didier Johannes Richard Van Nee, a citizen of the Netherfands, having a mailing
address located at 8775 Morchouse Drive, San Diego, CA 92121-1714 and a resident of De
Meern, NI,

4. Hemanth Sampath, a citizen of United States of America, having a mailing address
located at 5775 Morehouse Drive, San Diego, CA 92121-1714 and a resident of San Diego,
CA, '

5 Vincent Knowles Jones IV, a citizen of United States of America, having a mailing
address located at 5775 Morehouse Drive, San Diego, CA 92121-1714 and a resident of
Redwood City, CA,

have conceived of one or more processes, methods, machines, articles of manufacture, designs,
compositions of matier, inventions, discoveries or new or useful improvements relating o
BEAMFORMING FEEDBACK OPTIONS FOR MU-MIMO (collectively the
“INVENTIONS™) for which WE have executed andfor may exceute 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 Diego, California 92121~
1714, US.A., desires to acquire or otherwise obtain the entire right, title, and interest in and to
sard INVENTIONS, including all inventions refated 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,
s 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 have been filed or may be filed hereafter for said INVENTIONS in the United States,
mnehading but not limited to U.S. Application No(s). 13/216,956 filed August 24, 2011, Docket
No, 12766, and all provisional applications relating thereto, together with U.S. Provisional
Application Nofs}. 61/377,023, filed August 25, 2010, Docket No. 102766P1,
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with U.S. Provisional Application Nofs). 61/377,787, filed August 27, 2010, Docket No.
102766P2, (and do hereby authorize ASSIGNEE and its representative to hereafter add herein
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 hereafter 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, conveved, and
transferred, and by these presents do hereby sell, assign, convey, and transfer, unto ASSIGNEE,
s successors, its legal representatives, and its assigus, all rights of priority under International
Conventions, Treaties, 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 filed or may be filed hereafier for said INVENTIONS
i any foreign country, countries, or treaty/union organizations, and all divisional applications,
renewal applications, continuation applications, continuation-in-part applications, patent of
addition applications, confirmation applications, validation applications, utlity model
applications, and design applications thereof, and all issucd patents which may have granted or
may be granted hereafler for sald INVENTIONS in any country or countries foreign to the
United States, and all reissues, renewals, reexaminations, and extensions thereof:

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

AND WE DO HEREBY scli, assign, transfer, and convey to said ASSIGNEE, its
successors, s legal representatives, and its assigns all claims for damages and all remedies
ansing out of or relating to any violation(s) of any of the rights assigned hereby that have or may
have accrued priov to the date of assignment to said ASSIGNEE, or may accrue hereafter,
including, but not limited to the vight 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 collect
for any infringement or from any settlement or agreement related to any of said patents before or
after 1ssuance;

AND WE HEREBY covenant and agree that WE will communicate promptly to satd
ASSIGNEE, 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,
exocute all applications and certilicates, make all rightful declarations and/or oaths, and provide
all fawful 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 transfer 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,

Done at s On
LOCATION DATE Albert Van Zelst
Done at , On
LOCATION DATE Sameer Vermani
Done at . on
LOCATION DATRE Didier Johannes Richard Van Nee
Done at . O
LOCATION DATE Hemanth Sampath

Done at Seadn Lkvee 04, on

§laa i

N { e
(Jen| « 2

LOCATION

RECORDED: 10/26/2011

DATE

Vincent i(nowles Jones IV

o
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