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Customer No. 24498 DECLARATION Bocket No. PR189002

As a below named inventor, | hereby daciare that

| believe Lam the original inventor or an original joint inventar of the subject matter which is claimed and for which a patentis
sougm on theinvention enfitled S
METHOD AND APPARATUS FOR BANDWIDTH OPTIMIZATION USING s SEERCART

the specification of whizh was Bled on May 11, 2017 as Application Serial Mo,  PCT/ER2017/051388 . and was amended an
cor, i notidentified here hiy filing dete-and serial number, is attached hereto.

Tha above-identiied application was made or authorized 1o be made by we,

| have reviewed and understand the contents of the above identified specification. including the claims; as amended by any
amendment reforred to above.

| acknowledge the duty to disclose information which is material o patentabiiity as-defined in 37 CFR-1.58, inciuding for
continuation-in-parl applications, material information which becams availabie between the filing date of the prior application and the
national or PCT international filihg date of the continuatien~in~part application.

{ hereby declate that sif statements made herein of my: own knowledge are true and that ol statements made on information-and
belief are believed {o be trug; and further that these sta&errerts were made with the knowledge that williful faise statements and the fke
50 made are punishable by fine ot imprisonment of not more than five {5) years, or both, under 18 USC 1001

ASSIGHMENT AND AGREEMENT IN AN APPLICATION FOR LETTERS PATENY

Forvaluable consideration received, | hereby sell; assign and transfer fo Thomeon Licensing, a corporation duly organized and
existing under the laws of the countey of France; its successors, and assigns my entire right, title and interast, for all countries inand to
said inventions, and all therights and privileges undsr any and-all Lelters Patent that may be-granted therefor and any divisions,
cantinuations; reissues and extensions thersof,

| agrae that, whan requested, bwill, without cherge o said corparation but at its expense, sign all papers, take all rightful oaths,
miake all rightful declarations and do all acls which may be necessary, desirable of converdent for securing and maintaining patents or
other forms of protection for-said inventions in any-and all-countries and for vesting tile thareto in said corperation, its-successars,
assigns or naminees,

i agree that | will communicate o said corporation or its representatives any facts known 10'me respecting said inventions and
when requested by said corporation and at its expense will tegtify in any legal proceedings, and generally do sverything possibie to aid
said corporation, its successors, assigns and legal representalives or nominees, to obin or-enforce proper protection: for-said
inventions in-any and gt countries:

| guthorize and empower said corporation, its sucosssors, assigns or nominges, to make application for patent or other form of
pratection for said inventions N #Scr thelr dwn name,or in My/our name, in any and all countries and {0 inveke and claim for any
application for patert or other formeof protection for said inventions filed by it or them, the benefit of the nght of pricrity provided by the
international” Convention: for the Protection of Industrial Property, 85 amended, or Dy any convention which may hernceforth be
subgstituted for #and to invoke and'ciaim such right of priority without further writien ororal authorization from me.

| heraby consent that a.copy of this assignment shall be deemed & full legal and formal equivalent of any assignmeant, consent
to file orlke document which may be required in any country forany purpese and more particutarly in proof of the right of the said
corporation or s successors, assigns or nominsss (o-apply 1o patent orolher proper protection tor said inventions, and o claim the
afnresaid benefits of the right of priority provided by the International Convention for the Protection of Industrial Property, as amendsd,
or by any convention which may henceforthybe substituted for it

{ covenant with Thomson Licensing, its. sucoessors, assigns, iegal reprasentatives, and nominees, that {o the best.of my
knowiedge the right, title and interest hersin conveyed by me are'free and dlear of any encumbrance, and that 1 have full right to convey
the same 35 hereinexpressed.

Signed at {3 SEan -{f’";mw P anite Date Ao bt feott
Inventor
Name Eranck AUMONT

Post Office
Address Jo Technicglor 975 avenue dey Channs Blancy, 355
15t Withess . &ﬂ fv‘t\ S5 ‘§

{Typsor Print

™ Witness

Coordd QUMD

{Type or Print}
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Customer No. 24498 BECLARATION Docket Na. RF160002

Az g belownamed invantor, Fhareby deciers that:

theliave | am the orignal Inventor or an onginal joint inventor afithe subjectmatier which IS olaimed and for whish a patant is soughton
the inventisn sntitled
METHODR AND APPARATUS FOR BANDWIDTH OPTIMIZATION USING STSQGERDAST

e speciication ot whish was fled on May 11,2017 a5 Application Seral No. FCTiEPZﬁ‘E?i%ﬂ&Q and was-amended on

,,,,,,,,,,,,,,  Gir, ot ioantieg here by fing date and serial BumBar, & atached harets,

Tha above-idontifisd application was mads or suthorized to ba made by me.

Phave raviewss and tnderstand the conients of the anbows identiiied spacificalion, naiuding the claims, 8% amended by afiy amandmant
raferrad oabove,

I ackpowiedge theduly o disclose informeatiorradi
oart apglicationg, mate
infernationai filing dale of ihe confinuation-n-part application,

| *Wreby deg a S th?* all sidternar ts reade hersin of my owr indw mgf- asradrue and ﬁat ai statements made ¢ninfornation and belief
""" talse statements and the ke so-made
ame puni::hat-te by fma ity im;z.rif nmem tt ntt mQ" ‘haw five ('5‘ vears, or tui% Lmz T 18 JS{J ’““.

ASSICHMENT AND ACREEMENT IN AN ARBLICATION FOR LETTERS PATENTY

For valuadle sonsideration received, | nareby seifassign and transfar (o Thomann Lisensin
exisiing under the laws.of the.country of Franee. s sucoessors, and assig
8, B e Bgiig and Drivileges under any and sl Letters P
anid extensions ereot

U agres har when reguested, |will, without chargs 0 831d compavation but a1 s sxpenss; sign all pepers; take sl nghful daths,
Make o“ rightful decharations and goal acis which may be necessary, degirable or convenient for secunng and maintaning gatenis or oifar
s of protantion frsald inventions it any.end all nountties.and for vesting e therate I s8id corporation; its successars, assigns or
fbuigsgt=l: 0

Fagres that | will communicate W saidcorporation or s repraseniaiives gny 1agis known 1'me respedting said inventions and whien
rsgussted by sald corporation and &t iis expense will testifyin any lsgal provesdings, and ganeraly do evangthing possible 1o aid said
corporation; iis sugcessors, assigne and legal reprosdniatives or nominees, to obtain or erdarne proper protaction for said inventions in any
and aif Sounitios:

| autnodze and empower: said corporstion, 18 suceessars, sssigns o nominges, (o make appiication fur patent orother form of

lem onfor aaid invertians in s Orthel own name; orin mylaur name, in any and gl couniies and toinvoke and ciair for any agplicaion
suf tert or other form of grotection far said inpventicns fed by o them, the Benafit of the right of priority provided by ihe Intsinationat
Conveni«'cn tor the Protection of ingustrial Property, as amended, o by any conventian which may hencelorh e subshituted for i, and 1o
nvoke and elgin such right of pricrty without furherwritfer or oral autharization fom me.

U hereby consentihal 3 sopy of s gssigaiment ghial be deemed a full legal and forrnal sguivsient of any assignment, consent o fie
orlike document wasich may be feguired iany o TV EGP SRy DUrpose and more § aryin prootol the fghtofthe saidsorporationor
IS BUNCASSOrS, ASBIgNs of nominess { apmy for pa srother peesper protaction for saig inventions; and to claim ha aforesaid benalits of
e rgnt ol priorty provided by he imemational Convention: for ihe Frotaction of Idustital Froperty, 88 amended, or by any convention
which may hengeforin be substittteg forit

Lanvenant s Thomson Linensing, 108 3uncessors, assigns, iegel representalives, and nominees: hat to the best of my knowladge
e rght, Kle and interest herein conveyed by M are Troe 3nd clzarof any encumbrance, and that ' haws full ght (o convay the same 38
harein expressed;

g8 corporation duly organized and
nig myantre dght e andinterest, for al oountrigs in and 1o said
Tina may ne granted thersior, and any divisions; continuations,

Signed at (essom - g‘ﬁ”‘”}?‘@ Date A A, ZotE
Inventor
MNams Al QUINGREE
{Type or Print}

Post Office
Address

/’.‘ P s 1 S N
1 Witness L j}f:l\“(;i"rj Ei"}\ é:_ {\, &

{Type or Prini)

24 Wiiness A }7()! bl\\ ‘xﬁw%‘\ 7‘\’1\ &4 ( 8o \‘\ (gv‘,:':w;w““

{Type or Print) T{Signaturein Full — No Initials)
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Cugtonfier NG., 24498 DECLARATION Docket No. PF1600062

As & below named inventor, 1 herehy declars that;

I nelieve | am the original inventor or an original joint inventor of the subject matter which is claimed and for which a patent is
sought on the invention entitied ) ) N . . o
METHOD AND APPARSTUS FOR SANDWIDTH DU TIMZATION USING STASGEREAST

the wpaiicaton of which was fled on MRy TH 20K as Application Serial No. _SQUEPI7/081288 and was amended o
Lor, if not iderttied:here by filing date and serial number, is attached hereto,

The above-identified application was made or authorized o be made by me.

t have reviewad and understand the conlents of the above identified spadification, including the claims, as amended by any
amendment referred to above.

I acknowledge the duly to disclose information which is material 1 patentability as defined in 37 CFR 1.86, including for
continuation-in-part applications, material information which becams available belween the filing date of the prior application and the
nationat or PCT international filing date of the continuation-in-part applisdiin '

! hereby declare that all statemenis made herein of my own knpwiedge are frue and that all statements made on information and
beliat are believed to be frus; and further that these statements were made with the knowledge that willful faise statements and the like
50 made are punishable by fine or imprisonment of not more than five (5) years, or both, under 18 USC 1001,

ATSIGNMENT AR ACREEMERT ¥ AN APPLICATION FOR LETTERS PATERT

For valuable consideration received, | hereby seli. assign and transfer to Thomson Licensing, a corporation duly organizad and

. existing under the laws of the country of France, its successors, and assigns my entire right, title and interest, for all countries in and o

said inventions, and all the rights and privileges under any and all Letters Patent that may be granted therefor, and any divisions,
continuations, reissues and extensions therecf. )

Fagree that, when requested, | will, without charge to said corporation but at its expense, sign all papers, take ail rightfui oaths,
mate ali rightful declarations and do 2l scts which may be necessary, desirable or convenient for securing and maintaining patents or
other forms of protection for said inventions in any and all countries and for vesting title thereto in said corporation, its suCCessors,
assigns or nominees. ) :

I agree that | will communicate to said corporation or its representatives any facts known to me respecting said inventicns and
when requested by said corporation and at its expense will testity in any legal pragceadings, and generally do everything possible to aid
said corporation, its successors, assigns and legal representatives or hominees, to obigin or enforce proper protection for said
inventions in any and all countries.

i authorize and empower said corporation, its successors, assigns or nominees, to make application for patent or other form of
protection for said inventions in ils or their own name, or in myfour name, in any and ail countries and fo invoke and claim for any
appiication for patent or other form of protection for said inventions filed by it or them, the benefit of the right of priority provided by the
International Convention for the Prolection of industrial Fropery,. as amended, or by any convention which may hencefortn be
substituted for it, and o invoke and claim such right of prioriy without further wiitlen or oral authorization from me

| hereby consent that & copy of this assignment shall be deemed a full legal and formal equivaient of any assignment, consent
to file or iike document which may be required in any country for any purpese and mors particularly in proof of the right of the said
carporation or its successors, assigns or nominaes to apply for patent or ofher proper protection for said inventions, and to claim the
aforesaid benefits of the right of priority provided by the International Convention for the Protection of industrial Property, as amended,
o1 by any convention which may henceforth be substituted for it

! covenant with Thomson Licensing, its successors, assigns, legal representiatives, and nominees, that to the best of my
knowledge the right, lile and interest herein conveyed by me are free and dear of any encumbrance. and that | have full right to convey
the same as herein expressed. '

Signed at Date
inventor
Name Didier GUILLEMGT
{Tyoe or Prnt) ' (Signature in frull - No Initiats)
; %\i};‘ o
Past Office = e -
Address i Tochticolor 878, avenus des Champs Slades, 35576 Cesson-Sevigoe, Fetion
Coril QU ] P P
18t Witness oS ¥ L MQU L5 ] e, .ﬂ&.,?z‘,"w
{ ; M}Q 14
{Typse or Print} ' : {Sig;aﬁ;re in Full — No Initials)
2 Witness Franch  Sunea T
(Type or Print) {Signature in Full — No [nitials)
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EXHIBIT A

Recordable Confirmatoryv Patent Assignment

THIS PATENT ASSIGNMENT (“Assignment”), effective as of July 30, 2018, is made by and
between THOMSON LICENSING SAS, a société par actions simplifiée organized under the
laws of the French Republic (hereinafter “ASSIGNOR”); and INTERDIGITAL CE PATENT

HOLDINGS, SAS, a société par actions simplifiée organized under the laws of the French
Republic (hereinafter “ASSIGNEE”).

WHEREAS:

A ASSIGNOR is the sole owner of the patents and/or patent applications listed in the
attached Appendix A (hereinafter “the PATENTS”); and

B ASSIGNEE is desirous of acquiring all of ASSIGNOR’s right, title and interest in and
to the PATENTS.

NOW, THEREFORE, for good and valuable consideration, receipt of which is hereby
acknowledged, ASSIGNOR has sold, assigned and transferred, and does hereby confirm the sale,
assignment and transfer to ASSIGNEE of all of ASSIGNOR s right, title and interest in and to
(1) the PATENTS; (ii) all patents and patent applications linked to the PATENTS through one or
more claims of priority pursuant to 35 U.S.C. §§ 120 or 119(e) (the equivalent laws or regulation
of any other patent authority) or that are, or are entitled to be, foreign counterparts, reissues,
divisionals, renewals, revivals, reissues, reexaminations, extensions, continuations or
continuations-in-part with respect to any other patent or patent applications in such set of the
PATENTS, and (iii) the right to sue for and recover damages for any past, present or future
infringement of the PATENTS, the same to be held and enjoyed by ASSIGNEE for its own use
and enjoyment, and for the use and enjoyment of its successors, assigns and other legal
representatives, to the end of the term or terms thereof as fully and entirely as the same would
have been held and enjoyed by ASSIGNOR, if this assignment and sale had not been made.

IN WITNESS WHEREOF, ASSIGNOR has caused this Recordable Patent Assignment to be
signed by its duly appointed officer having full authority in the circumstances; and ASSIGNEE
has caused this Recordable Patent Assignment to be signed by its duly appointed officer having
full authority in the circumstances.

(Signatures on the next page.)
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SIGNED for and on behalf of

THOMSONMN LICENSING 8AS

: .m {Date)

Adrien Cadieuy, Uulv authorized
{Print Name and Title)

By

State of NOW Yotk

County of _nNew Moik

Onthis 3V day of Tulu , 2018 before me,

Badven (o fuy N . personally appeared
. who proved to me on the basis of satisfactory
evidence to be the person whose name is subscribed {0 the instrument and scknowledged to me
that he/she executed the same in his/her authorized capacity and that by histher signature on the
instrument the person, or the entity upon behalf of which the person acted, executed the
instrument,

{ certify under PENALTY OF PERIURY under the laws of the State of new Yotk that the
foregoing paragraph is true and correct.

TNESS my hand and official seal,

R

{Signature Page io the NewCo Patent Agreement Recordable Confirmarory Patent
Assignment]
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IGNED forand on behalf of

INTERDIGITAL CE PATENT HOLDINGE, 84K

TR p— | C PP G

ss‘
X
{ Stgnatore} & Dae)

Himethy i Berghuils, President
{Frigt Nameand Tiile)

S Y
Sagof Yslasedes

County of Wl basdis

i this day of . J01R before me,
Sud S . PEPSC mﬁh appoared
cwho proved to s ond

Y 3
svidonee 1o be the pefson whoss name v subserit ibed to the instrment and ac mm&kﬁgea o M6
that he/she excouted the same b histher mthorizad sapacity and that by histher signature on the

instrument the person, oo the entity upon behall of which the porson seted, exesuted the

sivnient.

Yosrtify snder PENALTY OF PERILIRY wruler the lawes of the State of Dalaws
Tue and corrent,

foregoing pavagraph i

¢ hand and offsial seal

it
w
o
o
X
wt,
<
 :
P

saste ¢ i}‘&&mmg% 208 \
& oIS S Expies B0
i X WWMW&

o

Wt Recovdahie Confirmatory Futend

F R ey & S o b < - e
{Stpeature Foge tovhe NewUe Fatent Agres
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PF150292-KR-PCT
PF150292-US-PCT
PF150292-WO-PCT
PF150294-WO-PCT
PF150316-EP-EPT
PF150316-US-PCT
PF150316-WO-PCT
PF150323-CN-NP
PF150323-EP-EPA[2]
PF150323-JP-NP
PF150323-KR-NP
PF150323-US-NP
PF150326-CN-NP
PF150326-EP-EPA[2]
PF150326-JP-NP
PF150326-KR-NP
PF150326-US-NP
PF150331-CN-NP
PF150331-EP-EPA
PF150331-JP-NP
PF150331-KR-NP
PF150331-US-NP
PF150332-BR-PCT
PF150332-CN-PCT
PF150332-EP-EPT
PF150332-US-PCT
PF150332-WO-PCT
PF150334-TW-NP
PF150334-WO-PCT
PF150336-EP-EPA[2]
PF150336-US-NP
PF150337-CN-NP
PF150337-EP-EPA
PF150337-JP-NP
PF150337-KR-NP
PF150337-US-NP
PF160002-EP-EPA

PF160007-EP-EPA[2]
PF160007-JP-NP
PF160007-KR-NP
PF160007-US-NP
PF160021-CN-NP
PF160021-EP-EPA[2]
PF160021-JP-NP
PF160021-KR-NP

APPENDIX A

KR 12/29/2016
us 12/29/2016
WO 12/29/2016
WO 5/31/2017
EP 12/20/2016
us 12/20/2016
WO 12/20/2016
CN 7/10/2017
EP 7/3/2017
JP 6/27/2017
KR 7/5/2017
us 7/8/2017
CN 2/28/2017
EP 2/21/2017
JP 2/27/2017
KR 2/27/2017
us 2/22/2017
CN 12/23/2016
EP 12/24/2015
JP 12/15/2016
KR 11/23/2016
us 12/24/2016
BR 12/20/2016
CN 12/20/2016
EP 12/20/2016
us 12/20/2016
WO 12/20/2016
TW 1/13/2017
WO 1/18/2017
EP 1/12/2017
us 1/14/2017
CN 12/30/2016
EP 12/30/2015
JP 12/26/2016
KR 12/27/2016
us 12/28/2016
EP 5/13/2016

3/21/2017
EP 3/14/2017
JP 3/17/2017
KR 3/20/2017
us 3/21/2017
CN 3/14/2017
EP 2/27/2017
JP 3/14/2017
KR 3/14/2017

RECORDED: 11/09/2018

10-2018-7018547
16/067260
PCT/EP16/082853
PCT/EP17/063211
16822664.5
16/063286
PCT/EP16/081830
201710555486.9
17179265.8
2017-124709
10-2017-0085278
15/644761
201710248220.X
17157079.9
2017-034569
10-2017-0025596
15/439878
201611204600.5
15307144.4
2016-243131
10-2016-0178289
15/390499
BR1120180125768
PCT/EP16/082014
16816285.7
16/064603
PCT/EP16/082014
106101080
PCT/EP17/050937
17151241.1
15/406714
201611271049.6
15307176.6
2016-250869
10-2016-0180055
15/393207
16305559.3

201710171848.4
17160893.8
2017-052101
10-2017-0034952
15/464974
201710151792.6
17158159.8
2017-047964
10-2017-0031844
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