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WHEREAS, WE,

L Omar EL AYACH, a sitizen of Lebanon, having a mailing sddress ooated st $775
Merehouss Dirive, San Diege, CA 21310744, and 3 resident of San Biego, Caltforais;

¥

2. Sundsr BUBRAMANIAN, 2 oitizen of Todis, having 8 mailing address located st

5775 Morshouss Drive, San Diege, CA R2121-1714, and a resident of Brilgewater, New
Jersey;

3. John Edward SMEE, » oitizen of Canada, buving o muiling address located at 3775
Morshouse Drive, San Divgo, CA $2121-1714, snd 5 rosident of San Diegs, Califoruis;

4, Ashwin SAMPATH, a citizen of the United Stotes of Amuerica, having a mailing
sddress located st 5375 Morchouse Drive, San Disgo, €A W221-1714, and & resident of
Skillman, New Jersey; and,

3. Janyi L 8 cittzen of the United Slates of Asperiva, having s matling address
torated at §775 Morehouse Drive, San Disgo, €A 921211714, and & sesident of Chester,
New Jersey;

have conteived of oud or more processes, methods, machines, articles of manufactuse,
designs, compositions of matter, inventions, discoveries or new or useful improvesments
redating W METHOD AND APPARATUS FOR LIGHYWEIGHY MESSAGING
DURING INITIAL SYMUHROMIZATION, DISCOVERY, AND ASSOCIATION N
DIRECTIONAL WIRELESS SYSTEMS {sollectively the “INVENTEONS) for wheh
WE have exseuted sndior may execute one or more patent applications therefor; and

WHEREAS, GUALCOMBM Incorporated {hersinaficr “ASRHGREE™), a Delaware
copporation, having 3 place of business b 3775 Morohouse Drive, Ssn Diego, California
GUI21-1718, US.A,, desires to soyuire o otherwise oblain the entite right, tide, and
Iterest 1 and to said INVERTIONS, including all inventions related thereto or thersaf, alt
patent spplivations therefor, and all patents that have granted or may be granted horealler
thereon, iIneluding but not limited to those identified below,

NQOW, THEREFORE, for good and valuable consideration, the receipt of which is
hereby acknowledged, WE do burehy aclnowledge that WE have sold, assigned,
conveyed, and transferved, and by these presents do hereby ssll, asazgm sotvey, and
transter, unto ASSIGNEE, ity sucosssors, ity legel representatives, and s aasigns, the
enting right, tile, snd interest throughout the world in and to sald INVENRTIONS, including
al} patent applications therefor thet may have baso filed o sy be filed hareafter fr qaid
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INVEMTIONS i the United Statss, including but oot bmited fo US. Application
Mofs}, _14/318,542 fitedJune 27, 2014 | Qualcomm Refersnce No, 14 ?f},andail
pravisional applications relating thereto, {smci dn hereby authorize ASSIGNEE and its
repreventative 10 hergaBler add herem such application number(s) sadfer fling date{s)
when koown), and all divisional applications, remswal applivations, sontinustion
appimatwn& cuntmuanonnm-gart apphcatmns ar&d de:ﬂgxa appimmmns themef arxd aﬁ

themem and aii mmu;,a_ renew aia_. m&xmmamx&s, ami extensmns e gny of the ﬁzsmgmag
and all patents issuing thereon in the United States;

AND WE further do acknowledge snd agree that WE heve sold, assigned,
mm*&ved and tmmfm@d mﬁ %)}, these prea&nts cks &mreb} seil amg,m nvsy* and
csf pmmy unr;ifx intematwnai Cm\;«ammns, § rﬁatm_. of Agrfemmt& ami tke mmre rxghi,
title, snd interest throughout the world in said INVENTIONS, inchuding sl inventions
relaind thersto o thereof, and all patent applications therelor that may heve been filed or
may be filed herealter Ror said INVENTIONS 3 any Boreign counbyy, counivies, or
treaty/union  organizations, and all  divisional 3ppiscaﬁmas, repewal  applications,
continupation applications, coxntinustion-in-part appiivations, patent of addition apphications,
condirmation spplivations, validation applications, wtility model applications, snd design
applications thereof, and all iszued patents which may have granted o mey be grasted
heresfter for ssid INVENTIONS in any country or countriss foreign to the United States,
and all relssues, renewals, reexaminations, sod extensions thereof]

AND WE DO HERERY anhorize and requast the Conunissioner of Patents of the
Unitad Stabes, and any Officlal of sy country or countrins foveign 1o the United States,
swhnse duty ¥ st issue patents on ﬁwhcsmom o registrations, to 1ssue 3l patents for said
INVENTIONS to said ASSIGNEE, Hs succassors, iy legal representatives and its assigns,
i socordance with the terms of this instrument;

AND WE DO HEREBY sell, assign, transfor, and comvey 1o said ASRIGNEE, #y
successors, 1S Jogad ropresentatives, and 8 assigns all claims Tor damages and all remadies
arising vut of or relating o any violation(s) of any of the rights axsigned horeby thet have
or naay have acorued prioy to the date of assignment 10 stid ASSIGNEE, or may acorug
hevsafier, inchuding, but not Bunited to the right 1o sue for, seek, obtain, collect, moovar,
st redain damages and any sagoing or progpective royulties 1o which WE may be entitled,
or that WE may collect for any infringement or from any settlement or agrsement related
to any of sald patents before or after izsuance;

AND WE HERERY sovenant and agres thal WE will conununicate promptly 1o

said ASKIGNEE, #ts succsssors, its legal representatives, and its assigng, any facts known
tir us respecting sand INVENTIONE, and will wstify In soy legdd proveeding, sign sl
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lawful papers. sxerute all applications and centificates, make all rightfd declarations
ardior aaths, and provide all lawiul assictanve & satd ASBIGNEE, v successors, its legal
ropresentatives and s sssiges, to obtain and saforce palemt peolsction for seid

INVENTIONNS by alf countries;

Doneat .

Prong at

Done st __

Drore at

Done st

Error! Unhnown dovument property name,

AND WE HEREBY covenant that WE will not exscute sny wiiting s do any act
whatscever conflicting with these presents.

o y }f N
) IR T 3
LOCATION DATE Omar BL AYACR
. . , Qf% .
LOUATION DATE Sundar SUBRAMANIAN
N s O )
LOCATION DATE Johin Edward SMEE
» 8 R
LOCATION DATE Ashwin SAMPATH
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ASSIGMNMENRT
WHEREAS, WE,

1. Qunar EL AYACH, o citizen of Lebanon, having a mailing address located gt 3773
Muorehouse Drive, San THego, CA 9212141714, and a resident of San DHego, Californiy;

L Sundar SUBRAMANIAN, a citizen of India, having 3 mailing address Tovated at
$775 Morehouse Drive, San Digge, CA SR I2L-1TH, and a resident of Bridgewater, New
Jersey;

3 John Edward SMEE, a citizen of Canada, baving a mailing address located at 3773
Morcheuse Drive, San Disge, CA 92121-1714, and & resident of San Diego, California;

4. Ashwvin SAMPATH, & citizen of the United States of Anwerica, having a mailing
address located st 3775 Morshouse Dirtve, San Disgo, CA 921211734, amd & residunt of
Skillman, New Jerssy; amnd,

5. Junyt LY, a citizen of the United States of America, having a mailing address
focated at 3775 Mavshouss Drive, San Diegy, CA 921211714, and 8 resident of Chester,
New Jersey:

have conveived of one or more processes, methods, machines, anicles of manufacture,
destgns, compositions of matter, inventions, discoveries or new or useful improvements
refating to METHOD ANDG APPARATUS FOR LIGHTWEIGHT MESSAGING
DURING INITIAL SYNCHRONIZATION, DISCOVERY, AND ASSOCIATION IN
DIRECTIONAL WIRELESS SYSTEMS {collectively the "INVENTIONS™) for which
WE have executed andfor may exsoute tae o more patent applications thersior; and

WHEREAS, QUALLOMM Incarporated (hereinafter “"ASSIGNEE™), a Delaware
genporation, having a place of husiness at 3775 Morehouse Drive, San Diege, California
921211714, US.A,, desires o soquive or otherwise obiailn the ontire vight, {itle, and
intarest o and to said INVENTIONS, including all inventions related thersto or therend, all
patent applications therefte, and all patents that have grantesd or may be gramted hereafter
thereon, including but not hunited to those Wentitied below.

NOW, THEREFORE, fiw good amd valuable consideration, the receipt of which is
heveby acknowledged, WE do hereby acknowledge that WE have sold, assigned,
cemveyed, snd trapsferred, and by these presents do hereby sell, assign, convey, and
transfer, unto ASSIGNEE, ity cuccessors, ity legal representatives, and fiy assigny, the
entire right, title, and mterest throughout the workd in and to said INVENTIONS, incheding
all putent applications thurefor that may have been filed or may be fAled heresfier for said

Error! Unkuowe deviiment preperty paine.
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INVENTIONS in the United States, inchading bur not hmited to U, Application
Nuo{sy, 14/318,542 filed June 27, 2014 Quaiconun Reference No. 143279 and alf
provisioual applications relating thereto, (and do hereby suthorize ASSIG

E and its
reprosentative o hereafler add hersin such spplication puniber(s) andior filing date(s)
when knownj, and el divisional applications, renewsl applications, continuation
apphications, comtinuation-in-part applicationx, and design applicativns thererd, and all
jssued patents of the United States which may have granted or may be granted hereafier
therenn and all reissups, renewals, recxaminations, and extensions to any of the foregoing
and sl patents issuing therson in the United States;

ANDY WE further do acknowledge and agres thet WE have sold, assigned,
conveved, and transferred, and by these presnts ty do hersby sell, sssign, vomvey, and
wravafer, unto ASBIGNEE, its successors, its legal represemtatives, and its assigns, all rights
of pimmt} under Internations] Conventions, Treaties, ov Agreements, and the entire right,
title, snd intersst throughout the world in sald INVENTIONS, including all inventions
related thereto or theresd, and all patent 3gwg)§icatiam therefor that may have heen filed or
may be filed hereafler for sald INVENTIONS in any foreign country, counirivs, ov
treatyfunion organizations, and  all  divisional applications, renewsl  applications,
cotinuation applications, continagtion-in-part spplications, patent of addition applications,
confirmation gpplications, velidation spplications, wiility model applications, and design
applications thereot, and all Issued patents which may have granted or may be grantsd
bereafter for said INVENTIONS i any country or countries foreign {o the United States,
and all refssues, renewals, reexaminations, and extonsions thereot]

AND WE DO HEREBRY authorize and request the Conymissioner of Patents of the
United States, and any Official of any couniry o countries foreign 1o the United States,
whose duty it is to issee patents on applications or registrations, o iasue all patents for sald
INVENTIONS to said ANSKGNEE, its successors, ita legal representatives and its assigns,
in avcordance with the forms of this instrument;

AN WE DO HERERY sell, assign, transfer, and convey fo said ASSIGNEE, s
sucoessors, its fegal reprosentatives, and #s assigns all claims Tor damages and all remedies
arising out of or miaﬁa o any \:mmu{m{ﬂ of any of the rights ssxigned hereby that have
or may have aceraed prior to the date of assignment to said ASSIGNEE, or may accrue
hersafter, including, but nor Hmited to the right 10 sue for, seek, obtain, vollect, rcovey,
angd retain damages and any ongoing or proapective rovaltics to which WE may be eotitled,
or that WE may collect for any infringement or from any seitlement or agreament related
to any of said patents befiwe or sfter issuance;

AND WE HERERY covenant and ggree that WE will commanicate promptly to
xatd ASSIGNEE, its successors, its legal repressntatives, and s assigns, any facs koown
1o us respecting said INVENTIONS, and will testity in any legal provesding, sign all

Errov! Unkopwn deenment property axme.
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lawful papss, execute all applivations and certificates, make all rightful declarations
andfor oaths, and provide all lawful sssistance to said ASSIGNEE, its successars, its legal
ropresentatives and WS assigns, to obtain and coforce patent profection for said
INVENTIINS in all countries; '

AND WE HEREBY covenant that W will not execnte any writing nor do any act
whatsoever conflicting with these presents.

Dong at Lt
LOCATION DATE Omar EL AYACH

,w:"if
Done 2t _(ridgeware @ AT on b7~ f"f Pl S
LOCATION DATE Buidaf SUBRAMANIAN

Pone at » O
LOCATION DATE John Edward SMEE

Done ol Beidge warer T .on -7~/ e \}@U}@“"V/

LOCATION DATE Ashwig SAMPATH
)"’} &;
/ &
Done ﬂ{i{_idgﬂ wrTEl NI on_fe-]T-1¥ ;f,—r o
‘ LOUATION RATE Junyi }/K v
§
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ABRIGNMENT

WHEREAS, WE,

1. Omar BL AYACH, a citizen of Lebanon, having a misiling address located at 5775
Morechnuse Drive, Sar Diego, €A 92121-1714, and a resident of San Diega, California;

2. Sundar SUBRAMANIAN, 2 citizen of India, having & mailing address located at
37751 Maorchouse Drive, San Diggn, CA 921211714, and # resident of Bridgewater, New
arsey;

§’.n

awmn

3. John Edward SMEE, a citizen of Canada, having 2 mailing address located at 3773
Morchouse Divive, San Diego, TA 82121-1714, and a resident of San Disge, California;

4. Ashwin SAMPATH, a citizen of the United States of Ameriea, having a mailing
address located at $775 Morehouse Drive, San Diego, UA 921211714, and a resident of
Skillan, New Jersey; and,

5. Janyl LY, 2 citizen of the United Bistez of Awerica, having a mailing addresy
lpcated at 5775 Morehouse Drive, San DHego, UA 921211714, and 2 resident of Chester,
New Jersey:

have convetved of one or more processes, methods, machings, articles of manntacture,
designs, compositivns of matler, inventions, discoverizs or new or usetul improvements
relating o METHOD AND APPARATUS FOR LIGHTWEIGHT MESSAGING
DURING INITIAL SYNCHRONIZATION, DISCOVERY, AND ASROCIATION IN
DIRECTIONAL WIRELESS SYSTEMS (vallectively the “INVENTIONS™) for which

WE have sseouted andfor may execute ong or more patent spplications therefor; and

WHEREAS, QUALCOMM Incorporasted {hereinafter “ASSIGNEE™), & Delawars
sorporation, hwmg a place of business at $773 Morehouse Drive, San Dizgo, California
92121-1714, URA. desires 1o acquive or otherwise obtain the entire night, title, and
interest in and to said INVENT JONS, inclnding all inventions related thereto or thereed, all
patent applications therefor, and all patents t}m have granted or may be granted hersafter
thereon, including but not limited to those identified below,

NOW, THEREFORE, for good and veluable sonsideration, the meeipt of which is
hereby acknowledged, WU do heveby acknowledge that WE have sold assigned,
conveyed, and transferred, and by these presents do hereby soll, assign, convey, and
tranafer, unto ABSHGNEE, s suvcessors, #s legal representatives, and Hs assigns, the
entire right, title, and interest throughout the world in and to said INVENTIONS, including
all patent spplicaticns therefor that may have heen filed or may be filed hercalter for said

Errer! Unknown docoment property paose,
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INVENTIONS in the Uniied States, wmeluding but not Lmiied w0 U8, Application
Nus). 14/318,542 filed June 27, 2014 (Gualcomm Refersnce No. 143279, and all
ovisional applications. relating thereto, {end do hereby authorize ARSIGNEE and its
representative to herealter add hevein such application number(s) and/or filing dates)
when known), and all divisional applications, resewal  applications, contimuation
applications, comtinwation-in-part applications, and dexign applications thereof, and all
issued potents of the United States which may have granted or may be granted herafier
thereon and all reissues, renewals, reexaminations, and extensions to any of the foregoing
and all patents txsuing thereon i the United Siates;

AND WE firther do acknowledps and agrex that WE have sold, assigned,
conveyed, snd transferred, and by these presents do hereby sell, assign, comvey, and
transter, unto ASSIGNEE, its sucorssors, its legal representatives, and its sssigns, all rights
of priority under Infernational Conventions, Treatizs, or Agreements, and the endire night,
title, and inferost throughowt the world o sad INVENTIONS, including sl inveniions
relgted thersto or thereof, and all patent applivations therefor thet may have been filed o
may be filed horeafler for sald INVENTIONS in any foreign country, countries, o
treaty/union  orgamizations, and  all divisional gpplicstions, ronewsl  applications,
continuation applications, continustion-tn-part applications, patent of addition applications,
confirmation applications, validation applications, utilily model applications, and design
applications thereof, and ol fssued patents which may have granted or may be granted
hereafter for said INVENTIONS i any coustry or countries foreign to the United States,
and il relagues, renewals, reexaminations, and extensions thersof

AND WE DO HEREBY authorize and reguest the Commissioner of Patents of the
United States, and any Official of any counlry or countrizs Toreign to the United States,
whose daty it is @ 3sue palents oo applications or registrations, © issup all patents for said
INVENTIONS to sald ASSIGNEE, #ts succossors, s lepal representalives and s assigns,
iy geenrdsnce with the rms of this fusirument;

AND WE DO HEREBY sell, assign, transtior, sud convey to said ASSIGNEE, #is
successors, s legal representatives, and its sy gis all claims for damages and all romedies
atising ont of or relating to any vinlation(s) of any of the rights assigned herchy that have
or piay have scoraed prior to the date of assigiinent to smid ASSIGNEE, or reay accrue
hereafier, including, but not Hmited 1o the right to sue for, seek, oblain, collect, recover,
and retain damages and suy ongoing or prospective royalties to which WE may be entitled,
ar that WE may collect for sny infringement or from sny settlement or agreement related
1o gy of said patents before or alter issuanes;

AND WE HEREBY covenant and agree that WE will communicate prompily fo
said ANSIGNEE, its successors, s fegal representatives, and is assigns, any facls known
o us respecting said INVENTHINS, and will testify in any legal proceeding, sign all

Error! Unknows deomment property name
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lawful papers, execute all applications and certificates, make all vightfid declarations
and/or oaths, and provide all lawful assistance to said ASSIGNEE, #ts successors, its Jegal
representatives and B assigns, o obtain end enforee patent protection for said
INVENTIONS in all countries;

AND WH HEREBY covenant that WE will not execute any writing nor do any act
whatsoever conflicting with these presents.

Doneat yOR
LOCATION DATE Omasr EL AYACH
Done st 5 O
LOCATION DATE Sundar SUBRAMANIAN
R } e =R
DU § JOF ¥ SR Sy T Rt I o
Done at ~ &0 ﬁﬁf}@ LA MYy o DY 2y iy P eliate
LOCATION DATE John Edward SMEE
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LOCATION DATE Ashwin SAMPATH
Donie at U
LOCATION DATE Junyi L
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