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ASSIGNMENT
WHEREAS, WE,

I. Santosh Paul Abrakam, a citizen of United States of America, having a mailing address
focated at 5775 Morshouse Drive, San Diego, California, 92121, and a resident of Sag DRiego,
Californda, US,

2. Avinash Jain, a citizen of lodia, having a mailing address located at 5775 Morehouse
Drive, San Diego, California, 92121, and a icmdmt of San Diego, California, US,

3. Stephen J. Shelthammer, a citizen of United States of America, having a mailing address
located at 3775 Morehouse Drive, San Diego, California, 92121, and a lt,sxdem of San Dicgo,
California, US,

4. Hemanth Sampath, a citizen of United States of America, having a mailing address
located at 5775 Morehouse 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,
compositions of matter, inventions, discoveries or new or useful improvements u,!atmg to
PROTOCOLS FOR ENABLING MODE 1 AND MODE 2 DEVICES IN TV WHITE
SPACE NETWORKS (collectively the “INVENTIONS™) for which WE have executed and/or
may execute ong or more patent applications therefor; and

WHEREAS, QUALCOMM Tncorporated (hersinafter “ASSIGNEE”™), a Delaware
corporation, having a place of business at 5775 Morehouse Drive, San Diego, California 92121-
1714, 11.8.A., desires to acquire or otherwise obtain the entire right, title, and interest in and to

said NVENT?ON% including all inventions related thereto or thereof, all patent applications
therelor, and all patents that have granted or may be granted hereafter thereon, including but not
Himited to those identified below,

NOW, THEREFORE, for good and valuable consideration, the receipt of which is hereby
acknowledged, WE do hexeby acknowledge that WE have sold, assigned, conveyed, and
transferred, and by these presents do hereby sell, assign, convey, and transfer, unto ASSIGNEE,
its suecessors, its legal representatives, and its assigns, the entire right, title, and interest
throughout the world 1n and to said INVENTIONS, inc udmg all patent applications therefor that
may have been filed or may be filed hereafler for said INVENTIONS in the United States,
including but not limited to U.S. Application Nofs). 13/286,515 filed November 01, 2011,
Quaiwmm Reference No. 103294, and all provisional applications relating thereto mwthe
with ULS. Provizsional Application No{s). 61/409,215 filed November 2, 2010, Quahumm
Reterence No. 103294P1 together with U.S. Provisional Application No(s). 61/410,631, filed
November §, 2018, Qualcomm Reference No. 103294P2 (and do herehy authorize ASSIGNEE
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and s representative to hersafler add herein such application number(s) andfor fifing date(s)
when known), and all divisional applications, renewal applications, continuation applications,
continuation-in-part applications, and design applications thereof, and alf issued patents of the
United States which may have granted or may be granted hersafler thereon and all reissues,
rencwals, reexamingtions, and extensions to any of the foregoing and all patents Issuing thereun
i the Lnied States;

AND WE turther do acknowledge and agree that WE have sold, assigned, conveyed. and
transferred, and by these presents do hereby sell, assign, convey, and transfer, unto ASSIGNER,
its successors, its Jegal representatives, and s assigns. all rights of priority under Intermational
Conventions. Treaties, or Agreements, and the entive right, title, and interest throughout the
world in sad INVENTIONS, including all mventions related thercto or thercof, and all patent
applications therefor that may have been filed or may be filed hereafier for said INVENTIONS
in any foreign country, countries, or tieaty/union organizations, and all divisional applications,
renswal applications, continuation applications, continuation-inepant applications, patent uf
addition  applications, confirmation  applicatioms,  validation  applications.  utility  model
applications. and design applications thereof] aad all tssued patents which may have granted or
may be granted hercafter 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 muthorize 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 issug patents on applications or regisirations, to issue all palents for said
INVENTIONS 1o said ASSIGNEE, 15 successors, its legal representatives and Hs assigns, in
acoordance with the ferms of this nsiaement;

AND WE DO HEREBY sell, assign, transter, snd convey to said ASSIGNTE, its
successors, oy legal representatives, and ity assigns all claims for damages and all remedies
arising out of or velating to any violation(s) of any of the rights assigned hereby that have or may
have acerucd prior to the dsie of assignment to said ASRIGMEE, «r owy acerue hercafier,
including. but not frnded to the right o sue for, seek, obtain, collect, recover, and retain damages
and any ongoing or prospective royalties to whicly WE may be entitled, or that WE may collect
for any infringement or from any settlement or agreement related e any of said patents belore or
after Ksuanco;

AND WL HEREBY covenant and agree that WE will communicate prompily to said
ASSIGNEE, 1is successors, its legal representatives, and its assigns, any facts known o us
respecting said INVENTHONS, and will testify in any legal procecding, sign all lawtul papers,
execute all apphications and certiftcates, make all rightful declarations and/or vaths, and provide
all lawful assistance to said ASSIGNEE, its successors, its legal representatives and s assigns,
to obiain and enforce patent protection for said INVENTIONS in all countries;
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AND WE HEREBY represent that WE have full and exclusive, uncncumbered 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.

/‘// /
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LOCATION DATE Santosh Paul Abraham
Daone at 5, OR

LOCATION DATE Avinash Jain
Done at , 08t

LOCATEIN DATE Stephen I, Shellhammer
Done at o 1

LOCATION DATE Hemanth Sampath
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ASSIGNMENT
WHEREAS, WE,
1. Santosh Paul Abrsham, 2 citizen of United States of America, having 2 mailing address

located st 5775 Morehouse Drive, San Diego, Californis, 92121, and a resident of San Diego,
California, US,

2 Avinash Jaim, a citizen of Indis, having a mailing address located at 3775 Morchouse
Drive, Sar Diege, California, 92121, and a resident of San Diego, California, US,

3. Stephen J. Shellhammer, 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,
{alifornia, 1S,

4. Hemanth Sampath, a citizen of United Ststes 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,
compositions of matter, inventions, discoveries or new or useful mprovements relating o
PROTOCOLS FOR ENABLING MODE 1| AND MODE 2 DEVICES IN TV WHITE
SPACE NETWORKS {collectively the “INVENTIONS™) for whick 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, S8an Diego, California 92121~
1714, U1.8.A., desires to sequire or otherwise obtain the entire right, title, and interest in and to
said INVENTIONS, including all inventions related thereto or thereof, all patent applicstions
therefor, and all patents that have granted or may be granted hereafter thereon, including but not
limited to those identified below.

KOW, THEREFORE, for good and valuable consideration, the receipt of which is hereby
sckoowledged, WE do hersby acknowledge that WE have sold, assigned, conveyed, snd
teansferred, 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 intevest
throughout the world in and to said INVENTIONS, including all patent applications therefor that
may have been filed or may be filed hercafier for said INVENTIONS fn the United States,
inchuding but not limited to U.8. Application No{s). 13/286,515 filed Nevember 01, 2011,
Gualcomm Reference No. 163234, and all provisional applications relating thereto  together
with 1.8, Provisional Application Nofs). 61/409.215 filed November 2, 2618, Qualcomm
Reference No. 103294P1 topether with U.S. Provisional Application No(s). 61/418,631, filed
November §, 2018, Qualcomm Reference No. 10329492 (and do hereby authorize ASSIGNEE
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and its representative to hereafler add herein such application number(s) and/or filing date(s}
when known), and all divisional applications, renewal applications, continugtion 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 thercon 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 scknowledge and agree that WE have sold, assigned, conveyed, and
transferred, and by these presents do hereby sel, assign, convey, and transfer, unio 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 alf inventions related thersto or thereof, and all patent
applications therefor that may have been filed or may be filed hercafler for said INVENTIONS
in 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, utility model
applications, and design applications thereof, and all issued patents which may have 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 exiensions thereot]

AND WE DO HERERY authorize and request the Commissioner of Patents of the
United States, and any Oficial of any country or countries foreign 1o the United States, whose
duty I is to issuc patents on applications or registrations, to issue sl 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 sell, sssign, transfer, and convey to sald ASSIGNEE, its
siiceessors, ils legal representatives, and its assigns all claims fur damages and all remedies
ariging out of or relating o any violstion(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 hercalter,
inchating, but not limited to the right fo sue for, seck, 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 settlernent or agreement related to any 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 representatives, and Hs assigns, any facts known to us
respecting ssid INVENTIONS, and will testify in any legal proceeding, sign all lawful papers,
execute all applications and certificates, make all rightful declarations and/or caths, and provide
all lawful assistance to said ASSIGNEE, iis 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 exchusive, unencumbered right to
sell, assign, convey and transfer af] 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 L U1 ,
LOCATION DATE Santosh Paul Abrabam

Done at Lo j ’“j f&?cnﬂi & ol
! DATE Avingsh Jain
Done at ,on B 7 7
LOCATION DATE Stephen J. Shelthammer
Done at __sOR 5
LOCATION DATE Hemanth Sampath
PATENT

REEL: 027611 FRAME: 0505



PATENT
QUALCOMM Rell Wa, 133204
Page Fof 3

ASSIGNMENT
WHEREAS, WE,
1. Santosh Paul Abraham, a citizen of United States of America, having a mailing address

located at 5775 Morehouse Drive, San Diego, Californda, 92121, and a resident of S8an Diego,
Califormia, US,

2. Avinash Jain, a citizen of India, having a mailing address located at 3773 Morehouse
Dirive, San Diego, California, 92121, and a resident of San Diego, California, US,

3 Stephen J. Shellhammer, a citizen of United States of Ametica, having a matbing address
located at §775 Morchouse Drive, San Diego, California, 92121, and a resident of San Diego,
California, US,

4, Hemauth Sampath, a citizen of United States of America, having a mailing address

focated at 5775 Morehouse Drive, San Diego, California, 92121, and a resident of San Dizgo,
California, US,

have conceived of one or more processes, methods, machines, articles of manafacture, designs,
compositions of matter, inventions, discoveries or new or useful improvements relating to
PROTOCOLS FOR ENABLING MODE 1 AND MODE 2 DEVICES IN TV WHITE
SPACE NETWORKS {collectively the “INVENTIONS™) for which WE have execuied 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, S8an 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 wihich 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 vepresentatives, and is assigos, the entire right, title, and inferest
throughout the world in and to said INVENTIONS, including ali patent applications therefor that
may have been filed or may be filed hercafter for said INVENTIONS in the United States,
including but not limited to U.S. Application No(s). 13/286,515 filed November 01, 2011,
Qualcomm Reference No. 103294, and all provisional applications relating thereto  together
with U.S. Provisional Application Nofs). 61/449,215 filed November 2, 2010, Qualcomum
Reference No. 103204P1 together with U.S. Provisional Application Nofs). 61/410,631, filed
November 5, 20108, Qualcomm Reference No. 103294P2 {and do hereby authorize ASSIGNEE
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and its representative o hercafter add herein such application numbex(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 hereafier thereon and all reissues,
renswals, reexaminations, and extensions to any of the foregoing and all patents issulng thereon
in the United States;

AND WE further do acknowledge and agree that WE have sald, assigned, conveyed, and
transferred, and by these presents do hereby sell, assign, convey, and transfer, unto ASSIGNEE,
its successars, 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
spplications therefor that may have been filed or may be filed hereafter for said INVENTIONS
in any foreign country, countries, or treaty/anion organizations, and all divisional applications,
renewal applications, continuation applications, continuation-in-part applications, patent of
addition applications, confirmation applications, validation applications, wutility model
applications, and design applications thereof, and all issued patents which may have granted or
may be granted hereafter for said INVENTHONS in any country or couniries foreign to the
Ynited States, and all reissues, renewals, reexaminations, and extensions thereof;

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

AND WE DXO HEREBY sell, assign, transfer, and convey to sald ASSIGNEE, its
successors, its legal representatives, and its assigns all claims for damages and all remedies
arising out of or relating to any viclation(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,
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 issuance;

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 fawful papers,
executs all applications and certificates, make all vightful declarations and/or oaths, and provide
all lawful assistance to said ASSIGNEE, #ts successors, s legal representatives and its assigns,
to obtain and enforee patent protection for said INVENTIONS in all countries;
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AND WE HEREBY represent that WE have full and exclusive, unencwmbered right to
sell, assign, convey and transfer all subject matter herein, and hereby covenant that WE have pot
and will not execute any writing or do any act whatsoever conflicting with these presents.

Done at , On

LOCATION DATE Santosh Paud Abraham
Done at ,on

LOCATION DATE Avinash Jain

Done af -3 < o

LOCATION TDATE elibammer
DPone at o on
LOCATION DATE Hemanth Sampath
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ASSIGNMENT
WHEREAS, WE,

i Santesh Paul Abraham, a citizen of United States of America, having a mailing address
located at 5775 Morehouse Drive, San Diege, California, 92121, and a resident of San Thego,
California, US,

2. Avinash Jain, a citizen of India, having a mailing address located at 5775 Morchouse
Drive, San Diego, California, 92121, and a resident of San Diego, California, US,

3. Stephen J. Shelthammer, a citizen of United States of America, having a mailing address
located at 3775 Morchouse Drive, San Diego, California, 92121, and a resident of San Diego,
California, US,

4. Hemanth Sampath, a citizen of United States of America, having a mailing address
ocated at $775 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,
compositions of matter, inventions, discoveries or new or useful improvements relafing to
PROTOCOLS FOR ENABLING MODE 1 AND MODE 2 DEVICES IN TV WHITE
SPACE NETWORKS (collsctively the “INVENTIONS™) for which WE bave 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 Morehouse Drive, San Diego, California 92121-
1714, U.S.A., desives o acquire or otherwise oblain the entive right, title, and interest in and 1o
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
gransferred, and by these presents do hereby sell, assign, convey, and transfer, unto ASSIGNEE,
its successors, is legal representatives, and s 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 hercafter for said INVENTIONS in the United States,
including but not limited to U.S. Application No(s). 13/286,515 filed November 01, 2011,
Oualecomm Reference No. 103294, and all provisional applications relating therete togetber
with U.S. Provisional Application No(s). 61/409,215 filed Neovember 2, 2010, Qualcomm
Reference No. 103294P1 together with U.S. Provisional Application No(s). 61/418,631, filed
November 5, 2010, Qualcomm Relerence Neo. 103294P2 {and do hereby authorize ASSIGNER

PATENT
REEL: 027611 FRAME: 0509



PATENT

QUALLOMM Ref. Ne. 183294
Page 2of3

and its represeutative to hereafler add herein such application number(s) and/or filing date(s)
when known), and all divisional applications, renewal spplications, 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 hereafier thercon 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, snd
transferred, and by these presents do hereby sell, assign, convey, and transfer, unto ASSIGNEE,
its stocessors, is legal representatives, and its assigns, all rights of priority under International
Conventions, Treaties, or Agresments, and the entire right, title, and interest throughout the
world in said INVENTIONS, including all inventions refated thereto or thereof, and all paten
applications therefor that may have been filed or may be filed hereafler for said INVENTIONS
in any forelgn country, countries, or treaty/union organizations, and all divisional applications,
renewal applications, continwation spplications, continuation-in-part applications, patent of
addition applications, confinmation applications, validation applications, utility model
applications, and design applications thereof, and all 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, reexaminations, and extensions thereaf;

AND 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 issue patents om applications or registrations, to issue all patents Ry said
INVENTIONS to said ASSIGNEE, ity successors, its legal representatives and its assigns, in
sccordance with the termas of this instrument;

AND WE DO HEREBY sell, assign, fransfer, and convey fo said ASSIGNEE, #s
sucoessors, its legal representatives, and its assigns all claims for damages and all remiedies
arising out of or relating 1o any violation(s) of any of the rights assigned hereby that have or may
have accrued prior fo the date of assignment to said ASSIGNEE, or may acorue hereafier,
including, 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 that WE may collect
for any infringement or from any settlement or agreement related o any of said patents before or
afler issuance;

AND WE HERERY covenant and agree that WE will communicate promptly to said
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,
execule all applications and certificates, make ali rightful declarations and/or caths, and provide
all lawful assistance to said ASSIGNEFE, its successors, its logal 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,

Doneat SO _
LOCATHIN DATE Santosh Paul Abrabam
Done at ,0n s
LOCATION DATE Avipash Jain
Pone at L on
LOCATION DATE Stephen J. Shelthammer
o . i i R o ..,.':.";‘:;\
Done at S0en, Diean  Jon 1 ol ot
LOCATION DATE Hemantl Sampath
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