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ASSIGNMENT
WHEREAS, WE,

L. Santosh Pant Abrahany, g oitizen of United States of America, having 8 matling address
focated a1 $775 Morehouse Drive, San Diegn, California, 92121, and & resident of San Diego,
Califorma, US,

3 Simone Merlin, a citizen of ltaly, having a mailing address located at $775 Morehouse
Drive, San Diggo, California, 92121, and a resident of San Diego, Calitormia, U,

3. Hemanth Ssmpath, a citizen of United States of Amerien, having o mailing address
focated at 3775 Morchouse Drive, San Diego, California, 92121, and a resident of San Diego,
Californa, US,

4. Sameer Vermani, a citizen of India, having a mailing address Jocated at 5775 Morehouse
Drive, San Diggo, California, 92121, and a resident of San Diego, Califorma, US,

have concetvad of one or more processes, methods, machines, artickes of mannfacture, designs,
compositions of matter, inventions, discoveries or new or usefil fuprovements relating o
PROTOCOL FOR CHANNEL STATE INFORMATION FEEDBACK (collectively the
SINVENTIONS™) for which WE have executed andfor may execnle ong or more patent
applications therefor; and

WHEREAS, QUALCOMM Incorporated (hereinafter “ASSIGNEE™), a Delaware
porporstion, having a place of business at 3775 Morehouse Drive, San Diego, Celifornia 92121~
1714, US.A., desires to acguire or otherwise obtain the entire right, fitle, and interest in and to
said INVENTIONS, inclnding sl inventions related thereto or thereof, all patent applications
therefor, and all patents that have granted or may be granted hereafter thercon, including bat not
Hrnited to those wentified below.

NOW, THEREFORE, for good and valuable consideration, the receipt of which is hereby
acknowledged, WE do hershy acknowledge that WE have sold, assigned, conveyed, and
transferred, and by these presents do hereby sell, assign, convey, and teansfer, unto ASSIGNEE,
its suceessors, it legal reprosentatives, and it assigos, the entive night, titde, 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,
mciuﬁmg but not limited o U.S. Application Ne{s). 13/179,631 filed July 11, 2011, Qualcomm
Reference No. 102486, and all provisional applications  relating  thereo, together
with U5, Provisional Application No{s). 61/368,.348, filed July 28, 2010, Qualcomm Reference
No. 102480P1, together with ULS. Provisional Application No{s). 61/372,546, filed Angust 11,
2010, Qualconm Reference No. 1028373P1, {and do hereby authorize ASSBIGNEE and its
representative to hereafler add herein such Qppix.\,ﬁmm number(s) andfor filing date(s) when
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known), and all divisional applications, venowal applications, continuation applications,
continnation-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 © any of the foregowg and all patents isswing thereon
i the United States;

AND WE firther do acknowledge wird agree that WE have sold, assigned, conveyed, and
transferred, and by thess presents de hereby sell, asstgn, convey, and franster, unto ASSIGNEE,
its successors, its egal representatives, and its assigns, all nights of priority under International
Conventions, Treaties, or Agreements, and the entire right, title, and interest througheut the
world i said INVENTIONS, including all inventions related thereto or thereof, and all patent
applivations therefor that may have been filed or may be filed hereafter for said INVENTIONS
in any forsign country, countrigs, or treaty/union organizations, and all divisional applications,
rencwal applications, continuation applications, contimuation-in-part apphications, patent of
addition appheations, confirmation applications, validation gpplications, utility  model
applications, and design applivations thereof, and all issned patents which may have granted or
may be granted hereafter for said INVENTIONS in any country or countries foreign fo the
United States, and all reigsues, renewals, reesaminations, and extensions thergofl

AND WE DO HEREBY authorize and request the Commissioner of Patents of the
United States, and any Official of any country or countries foreiga to the Umited States, whose
duty it is to issue patents on applications or registrations, to issue all patems for sad
INVENTIONS to said ASSIGNEE, s sncvessors, its legal representatives and 3 assigns, in
accordance with the terms of this instrument;

AND WE DO HEREBY sell, assign, transfer, and convey to said ASSIGNEE, us
sucvessors, its logal representatives, and i#y assigns all claims for damages and all remedies
arising out of or relating to any viclation(s) of any of the vights assigned hereby that have or may
have accrued prior fo the date of assignment to said ASSIGNEE, or may accme hereafter,
including, bat not limited to the right to sue for, seek, obtain, collect, recover, and retain damages
and any ongeing or prospective royalties to which WE may be entitfed, or that WE may collect
for sny infringement or from any settlement or agreement redated to any of said patents before or
after issnance;

AND WE HERERY covenant and agree that WE will compunicate promptly to sad
ASSIGNEE, ite successors, its logal representatives, and Hs assigns, sny facts koown 0 us
respecting said INVENTIONS, and will testify in sny legal proceeding, sign all Jawful papers,
exceute all applications and certificates, make all nghthl declarations andior caths, and provide
all Tawful assistance to said ASSIGNEE, its successors, its legal representatives and its assigns,
to obtain and enforce patent protection for smd INVENTIONS in all countries;
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AND WE HEREBY represent that WE have fall and exclusive, nnencunibered vight o
sell, assign, convey and transter all sulyect matter hevemn, and bereby covenant that WE have not

and will not execute any writing or do any act whatsoever conflicting with these presgnts,
i 3*5\
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Done at

LOCATION

« 213

Santosh Peul Ahréham

Done at

LOCATEIN

L O

DATE

Simone Merlin

Daone at

LOCATION

5 G0}

RATE

Hemanth Sampath

LOCATION

DATE

Sameer Vermani
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ASSIGNMENT
WHEREAS, WE,

i Santosl Paul Abrsdam, 8 cltizen of United States of America, having & mailing sddress
iccated st 3775 Morchouse Drive, San Diege, Califunia, 82121, and & resident of San Disgo,
Californis, US,

2. Simone Merlin, 2 oitizen of Haly, having & mailing address located &t 3775 Morehouss
Dirive, San PHego, California, 92121, snd » resident of San Diego, Cslifomnis, UK,

3 Heomanth Sampath, & citizen of United Swmtes of Amurica, having 3 mstliag address
focated af §775 Morchouse Dirdve, San Diege, Californta, 82121, and 8 resident of San Diego,
Californis, UK

4, Samesr Vermus, 2 citizen of India, having 8 mailing address located af 3773 Morchowse
Tirive, San DHego, California, $2121, and 2 resident of Sap Diege, Cslifemis, US,

have conceived of one or more provesses, methods, muchines, articles of manufsciure, desigas,
compositions of matter, nventions, discoverfes or new or dsefl improvements relsting ©
PFROTOCOL FOR CHANNEL STATE INFORMATION FEEDBACK {collectively the
SINVENTIONS™) for whith WE have sxecuted sadior may oxecufe one or more palent
applications therefon and

WHERFAR, QUALCOMM Incorporated (horeinafier “ASSIGREE™, a Delaware
corporation, having 2 place of business at 3773 Morchouse Drive, San Diego, Uslifornia 92131~
1714, LL8.A,, dosires to aoquire or otherwise obtain the cotire vight, Bthe, and lnterest o and to
said INVENTIONS, including all inventions relsfed thereto or therenf, all patent applications
therefor, and all patents thet have granted or may be granted herealier thereon, including bat not
Hited to those identified below,

WOW, THEREFORE, for good and valushle considemtion, the recsipt of which is hereby
acknowledged, WE do hereby scknowledge that WE have sold, assigoed, conveyed, and
ransforred, and by these presents do heveby scll, assign, vonvey, and transfer, unto ASSKGNEE,
fis suocossors, e logsl roprosentatives, and iy axsigny the ontire right title, and interest
throughout the world In and to sald INVENTIONS, inchuding sil patent sppizcaimﬁs therefor that
may have heen filed or meay be filed hercaftor for said INVENTIONS in the Uniied Males,
ncluding but not Hlted to US. Application Nofs) 13179651 filed July 11, 2818, {xlvomm
Reforence No. 102488, and sl provisionsl applications relating  thewsto, together
with 1.5, Frovisiona! Application Nods). 17368348, filed July 28, 2010, Qualcomm Reference
Mo, 182480F, topether with UR. Provisional Application Nofs), $1372,546, Sled August 11,
W18, Qualoomm Reforsnoe No.o 102873P1, (and do hereby authorize ASBIGNEE and its
sopresemtative to hersafter add hereln such applicstion number{s) andlor filing date(s} when
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fmown), and off divisional appHestions, renewal spplications, contibustion  applications,
sontinustion-in-part spplications, and design applications therent, and sl fsseed palents of the
United States which may have gronted or way be granted horeafler theveon and all reissues,
renewals, reexaminations, and extensions 1o sy of the forogning and &l palents issuing thereon
ins the United Stotes;

AND WE further do acknowledge and apree that WE have sold, sssigned, conveyed, and
transforred, and by these presews do hereby sell, assign, convey, and tranafer, unto ASSIGNEE,
s suovessars, #y legal reprosentatives, and He assigns, all rights of priority under Internations!
Ceosvventinns, Trestles, or Agreements, sad the entive vight, title, and intorest throughout the
world in said INVENTIONS, ncleding all inventions related therste or thereol, and all patent
appHcations thersfor that may have been Hlod or may be filed hersafler for sold INVENTIONS
in any forsign cowntry, countrios, or treatyAmion organizations, and all divistonal applications,
renewal applications, continuation applications, continuation-tn-part spplications, patent of
addition  applications, conBomation  spplications, validation aepplications, willity model
applications, aud design applications thereof, sad all Bsved patends which may bave granted or
may be granted hereaftor for seid INVENTIONE in any country or countries forsign o the
United States, and all refssues, renewals, reexaminations, and extensions thereoft

AND WER DO HERERY suthorize and request the Commissioner of Patents of the
United States, and any Officlal of any covatry or countriss foveign to the United Stales, whoss
duty i is to isue palents on applications o registrations, to issue sl potents R said
INVENTIONS o said ASSIONEE, Bs sucressors, iis logal sepresentatives and is assigns, i
acgordance with the fores of tis instrument;

AND WE DO HEREBRY sefl, assign, transfer, sad convey o seld ASSIGNEE, s
successors, iy legal reprosentatives, and Hs assigns all clelms for demages and all remedies
arising out of or m‘iaﬁng & any violation(s) of any of the rights assigned hereby that have or may
have acorued prior to the date of assignment to said ASSIGNEE, or may accrue hersafier,
inchuding, but not Bited to the right to sue Ror, seck, obtain, solledt, recover, and refain domages
and any ongoing or prospective rovalties 1o which WE may be entitied, or that WE may cotlect
for any infringement or fom any seitlement or sgroement velated to any of seid patents before or
sfter Issusnce;

AND WE HERERY coverant and agree that WE will conununicate promptly o said
ASSIONEE, #s supoessors, iy fegad repfssﬁeﬁmiw‘es( sod He assigns, any fhots kuown o W
respocting said INVENTIONS, and will testify in any logad proceeding, sign all lowfid papers,
execute all applications and centificntes, make all rightful declarations andior vathy, and g}mvsés

all lawfil assistanes o said ASSIGNEE, its succsssors, Hs 3&;5.& repmmﬁatms and #s assigns,
f obiain snd endores patent rotection for said INVENTIONS i all soungries;
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AND WE HEREBY represent that WE have full and exclusive, unepcumbireed right ©
sell, assign, convey amnd tnnafer all subject matter herein, and heraby covenant that WE have not

and will not exeonte any writing or do any act whatzeever conflicting with these presents.

Done at . On
LOUATION DATE Ssydosh Pasul Abraham

. - P e .
ey a2 i 3 e b .

Done af DAL DGR ey BT %’2«=M\*‘***ﬁ Pl adon
LOCATION Y DATE Rimone Merlin

Done at g »

LOCATION BATE Hemanth Samipath

Pone at , . on
LOCATION DATE Sameer Vermand
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ASSHGNMENT
WHEREAS, WE|

i. Santesh Paul Abrabam, & ciizen of United States of America, having a mahing address

located at 3775 Morchouse Drive, San Diego, California, 82121, and 8 resudent of San Diego,
Califoraia, U,

2 Simone Merlin, a citizen of laly, having 8 mailing address located at 3775 Morchouse
Drive, San Disgo, California, 92121, and a resident of San Diego, California, US,
3 Hemanth Sampath, 8 citizen of United States of America, having a mailing address

located at 3775 Morchonse Drive, San Disgo, Caltfornia, 92121, and 2 rexident of San Diegn,
California, US

wy

g
I“ n‘)

4, Sameer Vermani, 3 citizen of India, having a maibing address located at 3775 Morehouss

Dirive, San Disgo, Caltforaia, 92121, and a rewident of San Diego, Califtrnia, US,

have concetved of nne or more processes, methods, machines, articles of manufacture, designs,
compositions of maiter, inventions, disvovertes or rew o useful Improvements relating
FROTOCOL FOR CHANNEL STATE INFORMATION FEEDBACK {(collectively the
SINVENTIONS™ for which WE have exsontad andfor may sxecuis one or more patend
applivations therefor; and

WHEREAS, QUALCOMM Incorporasted (hereinafter “ASSIGNEE™L & Delaware
corporation, having & place of business mt 5775 Morehouse Drive, San Diego, Califorma 92121
1714, UR.AL, desires to acquire or otherwise abtain the entire right, title, and interest in and to
said INVENTIONS, meluding all inventions related thersto or therenf, all patent applications
therefor, and all patents that have granted or may be granted heresfler thereon, nchuding but not
Himited to those wlentified below.

NOW, THEREFORE, for good and valuable consideration, the receipt of which is herehy
acknowledged, WE do hereby scknowledge tha! WE have sold, assigned, copveyed, and
transferred, and by these presents do bereby sell, assign, convey, and transier, unto ASSIGNEE,
s succossovs, Hs legal representatives, and s sssigns, the eative night, title, and interest
fhroughout the werld in and to satd INVENTIONS, including all patent applications thereior that
may have been filed or may be filed heveafler for said INVENTIONS in the United States,
mchuding bue not Hmited o U.S. Application No(s). 13/179,651 filed Jady 11, 2011, {Jualcomm
Reforence  No. 102480, and all provisions] applications relating  thersto,  togethe
with ULS, Provisinnal Application No(s). 61368348, filed July 28, 2018, Qualcomm Reference
No. 1I2480P1, together with LIS, Provisional Applicatinn Nofsl 61/372,546, led August 11,
20148, i;hm}ca:smm Reference No. 102873P1, {and do herchy suthorbze ASSHINEE and us
represemtative to horeafler add berein such spplication number(s) andiov filing date(s) when

PATENT
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known), and i diviclonal spplicetions, 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 thereon snd il rolssues,
renewals, reoxamingtions, and exionsions to any of the forsgoing and afl patents issuing theveos
in the Uhrited States;

AND WE further do scknowledge and agree that WE have sold, sssigned, conveyed, and
sransforred, and by these prosents do hereby sl aasxgﬁ., convey, and transfer, unto ASSIGNEE,
s sucoessors, ds logal reprosentatives, and its assigns, all rights of priovity under Intemationat
Conventions, Treaties, or Agrecments, and the entire right, title, and intersst throughont the
world in said INVENTIONS, icluding all inventions related therete or thereof, and all patewt
apgsimﬁmﬁ therefor thet nay have been filed or msy be Sled horcafler for satd INVENTIONS
in any foreign country, sountries, o beaty/union crganizations, and sl divigional applications,
semewal applications, continuation applications, continuation-d-part spplications, patent of
addition applizations, confirmation spplications, validmtion spplications, wiility modsl
applications, and design applications thersof, and sl fssued patonts which may have granted or
may he granted hereafler for seld INVENTIONS in any country ov conntries forelgn 1o the
nited States, and all relssues, renewsls, reexaminations, and extenstons thereof)

AND WE D) HEREBY authorize and request the Commissioner of Patents of the
United States, and any Of¥icial of any countey or countties foreign t the United States, whose
duty s o lssee paterds on applications of &gsﬁm’ima& to issue all potents for aaid
§?\¥§&£§‘€:§‘.’xb W suid ASSIGNEE, i sucuessars, its legal reprosentatives and its assigns, o
accordance with the torras of thix instrament;

ANDY WE DXO HERERY sell, sssign, pansfer, and convey to said ASSIGMNEE,
successors, is legal reprosentatives, and Hs ascigns all claims for damoges and all r{amedm
grising owt of o rs:iatmg fo any viclation(s) of sy of the vights assigned hemi:sv that have or may
have acerued prior 1o the date of assignment to seid ASSIGNEE, or may scorms hereafier,
nclnding, but not Haslfted to the sight 1o sue for, sek, oistain, collect, revover, and resain damages
and any ongolng or prospestive mvaitm to which WE may be emitied, or that WE may collest
for any infringement or fom sy settlensent or agroement velated to any of said patents Before or
sftey issusnce;

AND WE HERERY covenant snd agree that WE will communicate promply © sald
ASBIGNEE, #s soccessors, s logal ropresemintives, and Hs assigns, sny fcts kuown o w
respecting said INVENTIONS, and will tesify in any legal proceeding, sign all lawhd papers,
execute sl applications and cenificates, make alf rightful declarations andfor vethy, and provide
sl lowfa! mabstance to sald ASSIGNEE, ite successors, s logal representatives and s assigns,
for obtain and anforce paient protection for said INVENTIONS in all countries;
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REEL: 026705 FRAME: 0772



PATENT
GUALLOMM Botine, 102480
Poge Iobk

AND WE HEREBY represent that WE have full and exclusive, unencwnbered vight to
setl, assign, convey and transfer all subyest matter herein, and hereby covenant thay WE have net
amd will not excoute any wiiting or do any act whatspever conflicting with these presents.

Done at

5 ONY

LOCATION

Done at

. O

DATE

Santesh Paul Abraham

LOCATHIN

Invsgo

Daone at 29

0

DATE

Simone Mevhin

LOCATION

Done s

« B

LOCATION

BATE

Sameer Vermani
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ASSIGNMENT

WHEREAS, WE,
1. Santosh Paul Abrabam, 8 citizen of United States of Aroerics, having # mailing address

located at 5775 Morchouse Drive, San Diege, Califormia, %2121, and a resident of San Dicgo,
California, US,

2. Simone Merlin, a citizen of Haly, having 2 maitling address located at 3775 Morchouse
Dirive, S8an Diego, Californta, 32121, and a restdent of San DHego, California, US,

3. Hemsnth Sampath, a citizven of United States of America, having 3 mailing address
located at §778 Morchouse Drive, Saa Disge, California, 92121, and a resident of San Diego,
California, US,

4 Ssmeer Vermani, a oitizon of Indig, having o mailing address located at 8775 Morehouse
Dirive, San Diego, California, 92121, and 8 resident of San Diego, California, US,

have conceived of one or more processes, methods, machines, articles of manufacture, designs,
compositions of matier, inventions, disxcoveries or pew or ussful improvements relating o
PROTOCOL FOR CHANNEL STATE INFORMATION FEEDBACK (collectively the
SINVENTIONS™) for which WE have oxecuted andfor may execute ong or more patent
apphcations therefor; and

WHEREAS, QUALCOMM Incorporated (hersinafler “ASSIGNEE™, & Delaware
corporation, having a place of business at 775 Morchouse Drive, San Dicgo, California 92121
1714, US.A,, desires to scquire or otherwise obiain the sntire night, title, and interest in and 1o
said INVENTIONS, including all inventions related thereto or thervof, all patent spplications
therefor, snd all patents that have granted or may be pranted hereafter thereon, including but not
Himited to those identificd below.

NOW, THEREFORE, for good and valughle consideration, the receipt of which 15 hereby
acknowlodged, WE do hereby acknowledge that WE have sold, assigned, conveyed, and
tranaferred, and by these presents do hereby scll, assign, convey, and transfer, unto ASSIGNEE,
iy successors, its legal representatives, and its sssigns, the onbive right, title, and intorest
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,
meluding but not Bmited to U8, Appleation Nofs} 13/179,651 filed Judy 11, 2611, Qualcomm
Reference No. 102480, and all provisional applications relating  therete,  together
with LLS. Provisional Application Nofs). 61/368,348, filed July 28, 2018, Qualcomm Reference
Neo. 102480P1, together with US. Provisional Application Ne{s). 61/372,546, filed August 11,
2010, Qualcomm Roferemce No.o 10257381, (and do herehy asuthorize ASSIGNEE and itg
representative to hercafter add hersin such application nunaber(s) andior filing date(s) when
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knowr), and ail Jivisions! spplications, renewsl applvations, continuation applications,
continpation-in-part applications, and design applications thereof, and all fesued patents of e
United States which may have granted or may be granted heresBer thereon and all relssugs,
renewals, resxaminstions, snd extensions to any of the foregeing and sl patents Issuing thereon
i the United Statesy

AND WE further do scksowledpe and sgree that WE have sold, assigned, conveyed, and
transforred, and by these prosents do hereby sell, assign, oonvey, aud transfer, unio ASSIGNEE,
its surovssors, #s logs! reprosentatives, and s assigns, oll rights of priority under Intemational
Convantions, Treatles, or Agrecments, and the sutive right, tiile, and intevest throughont the
world I sald INVENTIONS, including sl wventions related thereto or thereofl and all patent
applications therefdr that may have heen filed or may be filed heresfler for sald INVENTIONS
i any forelgn country, countries, or treaty/union organizations, and alf divisional applications,
renews! spplicstions, continustion applications, continuation-in-past applications, patent of
addiion  epplications, confirmation  applications, validation applications, wiility model
applications, and design spplications thereod, and all issued patents which sy have granted o
may be granted hereafter for said INVENTIONS in any country or countries foreign fo the
United States, and alf refssues, renowals, reexaminstions, and sxtonsions thereof

AND WE DO HEREBY suthorize and request the Commissioner of Patents of the
United States, snd any Official of any cousry or countries foreign o the United States, whose
duty it I to bsoe patemis on applications or registrations, lo issue sll patents for said
INVENTIONS 1o said ASSHGNEE, its successors, s logal ropresentatives and Hs assigny,
accordancs with the tvoms of this instrumeny;

AND WE DO HEREBRY sell, assign, transfbe, and convey to said ASSHINEE, i
suoressors, its logal representatives, and fte assigns ol claims for demages and il romadies
S ing out of or relating ® any violationds) of any of the rights ssslgned hersby that bave or may
have soorued prioy o the date of sssigronent o sald ASBIGNEE, or may scorse hereatier,
including, but not Hadted o the right to sue for, seek, oblain, collect, revover, and retaln dumages
and auy ongeing or prospeciive royalies 1o which WE may be entitled, or that WE may collent
for say infringement or fioee any seitioment or agresment related 10 any of said patenty before or
aRer issuance;

AND WE HEREBRY covenant and agree that WE will communicate promptly & said
ASKIGNEE, itz supoossors, Hy legal ra;&fewntaxiv . and iy acaigns, my facts kuown o w
resperting said INVENTIONS, and will testify in any logal procseding, sign all lawfil papers,
execute all applications end certificates, make all dghtiul declamtions sadfor oaths, and provide
sl lowfl assistanos to sald ASSIGNEE, Hs succeasors, is lagal re;:rmgmtiws and ity assigns,
fo obtain and suforce petent protection for said INVENTIONS in alf countries;
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AND WE HEREBY represent that WE have full and exclusive, unenciunbered 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 « O
LOTCATION DATE Santesh Fasl Abraham
Done at . OB
LOCATION DATE Stmone Marlin
Pone at __.0n ,
LOCATION DATE Hemanth Sampath
Done at wxin WSO on it A

LOCATION

RECORDED: 08/05/2011

DATE

Sameer Vermand
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