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Property Type

Number

Application Number:

13754998

CORRESPONDENCE DATA
Fax Number:

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent
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Phone:
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Correspondent Name:
Address Line 1:
Address Line 4:
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SR

{Israeh

This Intellectual Property Parchase Agreement (the “IPPA™) is made and entered into effective as of
{Singapore} Pre. Lid., a Singapore company having s principal place of business at 1 Yishun Aveoue 7,
Singapore 968723 ("Purchaser™, and MagnaCom 144, an Toraeli company having its registered address at
9 Barekel Street, Petach-Tikvah, Israel {“Seller™).

{Heremnafter, Purchaser and Seller are cach referred to 88 a2 “Party,” and collectively as the “Parties.”

WHEREAS, Purchaser acguired Seller on March 7, 2016 and inonediately prior to entering into
this IPPA and prior to the Bffective Date of this IPPA, Purchaser has entered into a share purchase
agrecment pursuant to which it sold all of the issued and ouwtstanding capilal of Seller 1o Avago
Techoologies Israsl Lad,;

WHEREAS, Purchaser and its corporate affiliates, including, without Hinitation, Seller, are in the
provess of inlegrating the Avago and MagnaCom businesses;

WHEREAS, Seller owns patents, trademarks, and other applications thereof, whether registerad or
urpegistered, trade secrels, know-how, confidential informetion, copyrights, customer relationship
intangibles, and all other intellectnal and intangible property rights owned, created, genersted, or derived
by Seller;

WHEREBAR, as part of the integration of the Avago and MagnaCom businesses, Purchaser wishes
to purchase the Purchased Inteliectual Property as such term is defined hersin; and

WHEREAS, Seller wishes to sell all of us rights, title, and interest in the Purchased ntelectus!
Property to Purchaser;

NOW, THEREFORE, in consideeation for the promises and performance of the terms and
conditions contained in this IPPA, and other good and valusble consideration, the receipt and sufficiency of
which are hereby acksowledged. the Parties agree to the following:

1. DEFINITIONS.
The following definitions are used in this IPRA;

{a} “Intellectual Property” shall mean all (i) patents, patent applications (including provisional
thersof}, inventions, the patent rights to all fnventions and dizcoveries claimad thersin, any and all related
patents, divisionals, continuations, continuations-in-part, reissues, rexaminations, substitutions and any
counterparts arising from any of the forcgoing rights, mcluding without Hmitation, information relating to
the conception and/or reduction to practice of any of the foregoing rights; (i) common law righis of passing
off in relation to any wnsuthorized use of the MagnaCont branding intellectual proparty; (i) trade secreis,
know-how, and confidential informuation; {iv} copyrights, works of authorship, moral rights, and mask
works; (v} trademarks, insignia, logos, service muarks, trade dress, trade names, other brand source
wdentifiors and domain names; and {(vi) all other worldwide comunon law and statptory intelioctual and
mtangible property rights, whether registered or varegistered.
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{h) “Purchased Intellevtusl Property” shall mean any Intellectusl Property owned, crested,
generated, or derived by Seller; whether or not such rights are filed, perfected or recorded, as defined
herein; including, without limitation, all such iterns indicated in Exhibit A of this PPA, but excluding the
Execluded Inteliectual Froperty.

{bi “Purchased Patents” shall mean all patents, patent applications {including provisiomal
thereof}, inventions, the patent rights to all inventions and discoveries claimed therein, any and all related
patents, extensions, divisionals, continuations, continuations-in-part, reissues, reexaminetions, substitutions
and any counterpans arising from any of the foregoing rights, including without Hwmitation, information
relating to the concaption andfor reduction o practice of any of the foregoing rights, under Purchased
Intellectual Property.

{c} “Excluded Intellectual Property” shall mean the intellectual property as listed or deseribed
in BExhibit B of this IFPA,

{d) “Purchased Trademarks” shall mean all trademarks, isignia, and logos under Purchased
Intellectual Properly together with the goodwill of the business symbolized thershy.

2. ASSIGNMENTS, GRANTS, AND BELIVERABLES.

{a) Assizugent of Purchased Imelioctual Property.

As of the Effective Date, Seller hereby sells, assigns, transfers, and conveys 1o Purchaser all of
Seller’s rights, title, and interest in and to the Purchased Intellectual Property. The Parties acknowledge
and agree that the Excluded Intellectual Property shall be excheded from the sale of the Purchased
Intellectual Property hereunder,

{b) Assignment of Cauges of Action.

As of the Effective Date, Seller hereby sells, assigns, tranafers, and conveys o Purchaser all of
Seller's rights, title, interests to (8} sue for past, cwrrent and future infringements of the Purchased
Intellectual Property, including the right to license and to collect and receive any damages, royaltes,
injunctive relief, andfor setilements for such infringements of such Purchased Intellectual Property, and (b)
sue under any past, current or fiuture patent causes of action relating to any of the inventions or discoveries
described or claimed in the Purchased Inteliectual Property,

{c} Deliverables. On the Effective Date, or at xuch time snd date to be mistually sgreed. Selier
shal! deliver to Purchaser il materials, files, and documentation, that perfain to the Purchased ntellectusl
Property that are requested by purchaser,

3, PAYMENT AND DELIVERY.
{a} Pavment.

In consideration for the assignments and deliverables reforenced in Section 2, Purchaser shall pay
ti Seller the smenmat representing the fair market value of the Purchased Inteliectual Property as determined
by Emst & Young in their valuation report 1o be completed and delivered to the Parties within thirty (34
days of the Effective Dute {the “Purchase Price™). Within forty five (45) days of the Effective Diate,
Purchaser shall pay the Purchase Price to Seller by entering into a promisory note in the amount of the
Purchase Price om the tomms of and subject to the Intercrmmpany Note, dated February 1, 2616 to which
Huyer is a party, and subject to such other additional torms and conditions as Buyer and Seller shall agree.
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The Partios ackoowledge that they are familiar with the tenms of the Intercompany Note and they hereby
agree to be bound by such terms and further agres to sign any docwments, instruments, or schedules
required to formalize the issuance of indebtedness under and pursuant to such Intercompan v Moie,

(b)

The Parties acknowledge snd agree that the Purchase Frice represents the fair markst value of the
Purchased Intellectual Property. If at any time during the period within 120 days after the Bffective Date,
the Parties determine that the Purchased Intellectual Property was not sold for its actual fair market valoe as
at the Effective Date, the Parties agree to adjust the Purchase Price and, as pecessary, modify the
prowissory note to reflect the actual value of the Purchased Intellectual Property as at the Effective Date.

4, ASSISTANCE, FEES,

{a} Further Assistance in Effectuating Transfor of Rishis.

At the reasonsble request of Purchaser and without demanding further eomsideration from
Purchaser, Beller agrees o do and perform such acts and things as may be reasonsbly necessary for
effecting vompletely the consummation of the transfer of ownenship in and to the Purchased Intetlectual
Property as contemplated hereby including, without Hmitation, instructing its affiliates, as Becessary, to
transfer legal title to the Purchased Intellectual Property to Purchaser.

Seller agroes, apon the reasonsble request of Purchaser, to do all things necessary, proper, or
advisable to give effect to the assignment and recording of the tramsfer of the Purchased Intellectual
Property to Purchaser under this IPPA, incleding without leliation the execution, acknowlsdgment snd
recordation of specific caths, declarations, assignmsnts, and other documents on 8 COUnTY -y -country
basts, o assist in obtaining, perfecting, andfor sustaining the Purchased Hellectusl Proparty. Such
assistance may also include providing, and obtaining from the rospective authors or crestors of the
Purchased Intellectual Property (to the sotent such suthors or creators ave then employed by Seller), promypst
production of pertinent facts and documents, execution of petitinns, vaths, powers of attorney, declarstions
of use or other papers and other assistance ressonably necessary for filing patent apphications, complying
with any repewals, any duty of disclosure, and conducting prosecution, reesaminstion, reissue, interference
or other prierity provesdings, remewals, declarstions of wuse, opposition proceadings, cancellation
pracecdings, and the lke with respect to the Purchased Intellectual Froperty. Seller’s agreement to render
any of the foregoing assistance is subject to Purchaser’s payment of all reasonable expenses of Seller
incurred in connection therewith, and the availability of Seller’s personnel.

{c) Mainienance and Other Fees.

Seller shall be responsible for all mvoices, expenses, and fess pending to outside prosecution
counsel or agents existing on the Effective Date in connection with the Purchased Intellectual Property.

Purchaser shall be responsible for all tases and fees relating to purchase of the Purchased
Intellectusl Property, other than income taxes and withholding taxes imposed on Seller. Purchaser will in a
timely maoner remil to the appropriste taxing authoritics all taxes, levies or other Improsts s required by
law, mcluding any withholding taxes imposed on this pavment to Seller, and shall provide Seller with
written evidence that such payoent was made. Seller and Purchaser shall cooperate with each other and
take sl commercially reasonable steps to (i) file certificstes and other docurnentation with taxing
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authorities andlor (i} legitimately obtain a reduction or elimination of, or credit for, any taxes; levies-or
other frposts arising from teansactions couternplated by this IPPA.

Fropy and after the Effective Date, suljent to the lmitations and provisions under Section 4(d) of
this IPPA, Purchaser shall be solely responsible for any acts and actions required with respect to any of the
Purchased Infellectual Froperty and Seller shall have no responsibility nor lability to Parchaser for any acts
or actions pot taken by Purchaser following the Bffective Date.

Gy

Hxeept as set forth in this IPPA, Purchaser shall be responsible for all reasonable costs and
expenses associated with any transfer of prosecution-related files from Seller to Purchaser.

On the Effective Dale, or st such time and date to be mutually agreed, Seller shall send o
Purchaser as requested each prosecution {docket) file in s possession for each of the Purchased Patents
and Purchased Trademarks. On or with commercially reasonable promptaess afier the Effective Date,
Befler shall also notify outside counsel responsible for the preparation andfor prasecution of any of the
Purchased Patents and Purchased Trademarks informing such outside counsel that Seller has assigned all of
its right, ttle and intersst in and o any files maintained by such firm for the purpose of the preparation and
prosecution of the Purchased Patents and Puschased Trademarks to Purchaser and directing thai such
eutside counsel (i} immediately take direction from Purcheser regarding sending all copies of such files to
Purchaser as may be requested; {i) not retain copies of such files if requested to transfor such files; and {iii}
invoice Seller for all pending costs and espenses pending on the Effective Date. From and afier such
aotification, Purchaser shall be responsible for all actions ngeessary o secure such Bles and Purchaser shall
be responsible for alf notmal and castomary fees charged by such outside counsel in securing such fies
from such firms, M necessary, Seller agreed to thereafier assist Purchaser in procuring all such files from gil
such puiside counsel and foreign associate firms.

O the Bffective Date, Seller shall slio send Parchaser originals of all assigniment agrecments for
the Purchased Patests.

5 WARRANTIES.

{(A) Seller hereby warrsnis to Purchaser as follows:

...................

and {0 carry out its obligations hereunder.

{hH Authority, Seller has the full, sole, and exclusive right and authority to enter into this IPPA

{2} Londuct. To Seller’s knowledge, nons of Seller or its representatives has engaged in any
conduct, o omitted to perform any necessary act, the result of which would fnvalidate any of the Purchased
Intelicetual Property.

{3} Validity and Enforceability. The Purchased Patents and Purchased Trademarks have never
been found invalid or unenforceable for any reason in any adwinistrative, arbitration, judicial or other
proceeding.

{4 Other. Seller agrees: (i) not to challenge the validity or snforceability of the Purchssed
Fatents; and (i1} not to assist any third party {absent Purchaser’s saprass wrilten consent) in any anabyeis
concermang the infringement or non-infringement of the Purchased Patents and/or Purchased Trademarks,
or to challenge the validity or enforecability of the Purchased Patents and/or Purchased Trademarks.
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{5} No Other Intellectual Property. Seller warranis that to the best of s knowledpe the
Parchased Imtellectual Property includes all the trade secrets, kwow-how, confidestial information,
copyrights, tradersarks, and patents ownesd by Seller except for the Excluded Intellectual Property.

{8} Purchaser hereby warrants to Scller as follows:

{1} Authority. Purchaser has the full, sole, and exclusive right and authority to enter into this
IPPA and to carry out its obligations hereunder.

{C} Except as expresaly provided in this Section §, nothing in this YPPA shall be construed as:

{1} a warranty or repressntation by any Party 3s to the validity, enforcesbility, or scope of any
patent or trademark; or

{2} a reguirement that any Party shall file any patent application, secure any patent, or maintain any
patent in force {except as provided in Section 4 of this IPPAY, or

{3} an obligation to bring or prossoute acticns or suits agatnst third parties for infringement of any
patent or trademark; or

{3} A8 TO THE SUBIECT MATTER OF THIS IPPA, AND EXCEPT AS EXPRESSLY PROVIDED IN
THIES SECTION 5§, MO PARTY MAKES ANY OTHER REFRESENTATIONS OR WARRANTIER OF
ANY KIND, EBEITHER EXPRESS OR IMPLIED, OR ASSUMES ANY RESPONSIBILITIRS
WHATSOEVER WITH RESPECT TCO THE COMMERCIAL SUCCESS, USE, SALE, OR OTHER
DISPOSITION BY OR FOR ANY OTHER PARTY (OR ITS SUBSIDIARIES) OF PRODUCTS
INCORPORATING OR MADE BY THE USE OF THE PURCHASED INTELLECTUAL PROPERTY.

6. MISCELLANEQUS,

{83 Linutation on Conssguential Damages. NEITHER PARTY SHALL BE LIABLE TO THE
OTHER FOR LOSS OF PROFITS, OR ANY OTHER INDIRECT, SPECIAL, CONSEQUENTIAL,
PUNITIVE OR INCIDENTAL DAMAGES, HOWEVER CAUSED, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE. THE PARTIES ACKNOWLEDGE THAT THESE LIMITATIONS
ON POTENTIAL LIABILITIES WERE AN ESSENTIAL FLEMENT IN SETTING CONSIDERATION
UNDER THIS IPPA. THE AGGREGATE LIABILITY FOR ANY AND ALL CLAMS RELATED TO
GRARISING UNDER THIS IPPA SHALL NOT EXCEED THE CONSIDERATION TO BE PAID BY
PURCHASER TO SELLER UNDER THIS IFRA.

{ Complisnce with Laws. Notwithstanding anviling contained in this IPPA & the contrary,
P N o b » -
the obligaticnss of the Parties shall be subject to #ll laws, present and future, of any government havin
1 » Y 8
Jurisdiction ever the Parties and this wransaction, and to orders, regulations, divections or requests of any
such governmment.

{c) Confidentality of Terms. For ten (10} vears after the BEffective Date, the Parties hersto
shall keep the terms, but not the existence, of this IPPA confidential and shall not now or hereafier & valge
any of this information to auy third party except: (o) with the prior writien consent of the other Parly, such
consent shall not be unreasonably withheld; or {b) as otherwise may be required by law or legal process;
provided that, in (b} above, (i} the disclosing Party shall use all legitimate and legal means available to
minimize the disclosure o third parties, inchiding without Hmitation seeking a confidentisl treatment
request or proteetive order whenever appropriate or available; and () the disclosing Party shall, to the
extent practical, provide the other Party with at least ten (148 days prior written notice of such disclosure.
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{) Governag | g B 1. Any claim arising ander or relating to this IPPA
shall not be governed by the piOV‘iS‘ TS m“ ihe 19\0 Umtca Nations Convention on Confracts for the
International Sale of Goods or the United Nations Convention on the Limdtation Period in the International
Sale of Goods, as amended; rather, these rights and obligations shall be governed in all respects by the laws
of the Btate of California, U1.5.A, cm.iuswciy, without regard to e conflist-odflaw provisions. The courts
located within California shall have exclusive juriadiction to adjudicate any disputes arising out of or in
connection with this IPPA; provided, however, that Seller shall have the right to seek relief in any eowrt of
coropetent jurisdiction fo prevent or enjoin any uwneuthorized use, disclosurs, nusappropriation, of
infringement of any of the Purchased Intellectual Propetty. The Parliss hereby consent to the personal
jurisdiction of the courts located in California for the resolution of disputes bereunder. The prevaiting
Party m any legal proceedings brovght by one Party against the other Party and arising out of or in
copnection with this [PPA shall be entitled to revover its legal expenses, including court costs and
reasonable atiorney's fees,

e} Entire Agreement. The terms and conditions of this IPPA, including its exhibits, constitutes
the entire agreement between the Parties with respest to the subject matter hereof, and merzes and
supersedes all prior and conteraporancous agreements, understandings, negotiations and discussions,
Neither of the Parties shall be bound by any conditions, definitions, warranties, understandings, or
representstions with respect to the subject matter hereof other than as expressly provided horein, The
section headings containgd in this IPPA are for reference purposes only and shall not affect in any way the
meaning or interpretation of this IPPA. No oral explanation or oral information by either Party hereto shall
alter the meaning or interpretation of this IPPA. No amendments or modifications shall be effective unless
in writing signed by anthorized representatives of both Parties. These terms and conditions will prevail
notwithstanding any different, conflicting or sdditional terms and conditions which may appear on any
purchase order, acknowledgment or other writing not expressly incorporsted foto this IFBA. This IPPA
msy he excouted in counterparts, all of which, taken together, shall be regarded as one and the same
instrument. Said counterparts together shall constitute one and the same instrument. Such counterparts may
be exchanged by fax, or scanned and exchanged by electronic mail, followed up with hard copy, but ghall
be effective upon receipt of fax/electrenic mail as spplicable.

{fy Notices. All notices required or permitted to be given hereunder shall be in writing, shall
make reference to this WPA, and shall be delivered by hand, or dispatched by prepaid air courier or by
registered or centified atrmail, postage prepaid, addressed as follows:

if 1o Seller: ifto Purchaser:

Magnaom ditd. Avago Technotogies General 1P (Singapore) Pte,
Lad

9 Bareket Street { Yishun Averme 7

Petach-Tikvah, Israel Singspore 768923

Attn: Corporate Secretary Attn: Corporate Secretary

Buch notices shall be deemed served when rescived by addresses or, if delivery is not
accompliehed by meason of some fault of the addressee, when tendered for delivery. Bither Party may give
written notice of & change of address and, after notice of such change has been received, any notive or
request shall thereafter be given to such Party at such changed address.
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{2} Rel Bip of Parties. The Parties hereto are independent contractors, Neither Pany has
any express or implied right or authority to assume or create any obligations on hehalf of the other or to
bind the other to any contract, agrecment or undertaking with any third party. MNothing in this IPPA shall be
construed to create a parinership, joint venhure, employment or agency relationship between Seller snd
Purchaser.

{h} Severability. The terms and conditions stated herefn are declared fo be seversble, I any
paragraph, provision, of clause in this IPPA shall be found or be held to be invalid or unenforceable in any
jarisdiction in which this IPPA is being perfrmed, the remainder of fhis IFPA shall be valid and
enforceable and the Panies shall use good faith 1o negotiate a substitute, valid and enforceable provision

which most nearly effects the Parties” intent in entening o this IPPA,

{i} Waiver. Fallure by either Party to enfores any torm of this IPPA shall not be deemed a
waiver of future enforcement of that or any other term in this IPPA or any other agreement that may be in
place between the Parties,

§); Lhafied Jointly. Bach of the Parties has participated in the negotiation and drafting of this
IPPA, In the event that any ambiguity or question of intent or interpretation arises, this IPPA shall he
constraed as if drafted jointly by all Parties and no rule of construction, presumption or burden of proof
shall arise favoring one Party concerning the interpretation of arabi guous provisions or otherwise by virtue
of one Party’s presumed authorship of this IPPA or any proviston hereof,

{k} Hauilable Remedies. Each of the Pariies acknowledges and agrees that material breach of
the obligations hereunder could cause irveparable harm snd s gaificant Injury that would be difficult 1o
ascertain and may not be compensable by damages alone. Accordingly, the Parties agree that, in addition to
any and all legal remedics, for claims regarding rights in the Purchased Tntellectual Property, an aggrieved
Party may seek remedies by specific performance, injunction or other appropriate eguitable relief

[ The remainder of this page intentionally left blank]
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N WITNESR WHEREOF, sach of the Purties has cauged this IPPA o be sxecuted i duplicate
originals by it duly authorized reprosentative,

AVAGO TECHNOLOGIES GENERAL MAGKATOM TR,
P (SINGAPORE)} PTE. LT,
A~

0
By: | il By:
Namar N (g ﬁ;;vfs ‘ 5;};:“& S Name:
Tide: Dirsctor . | Titke:
Dhates 3 :%Qi 4y " Drate:
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N WITNESS WHERBOF, each of the Parties has caused this IPPA to be executed in duplicate
originals by its duly authorized representative.

AVAGO TECHNOLOGIES GENERAL MAGNAUOM LTIM
IP (SINGAPORYE) PTE LTD,

Bw: By
Name: Name:
Title:  Director Title:
Date: Date:

Signature page @ Intellovtunt Property Purchase Agresment (fsrael) PATENT
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PUBCHASED INTELLECTUAL PROPERTY

includes
Patents

MEDM Na. Fithe Stagus Filed App Ne, Pai No.  Issued Prof pub

N/A Apparatus and Method For Efficiant Bxpired /2002012 G1/662,085 W/A N/A Nif&
Utilization of Bandwidih

263860801 Modulation Scheme Based on Partial Expired F1/34720312 §1/726 399 WA N/A WA
Response (v.2.8)

2634981501 Modulation Scheme HBased on Partial Expived 13/26/2012 61/729,774 Ma N/A NiA
Regponse (v.2:1}

259680801 Modulation Scheme Based on Partial Expired 12/28/2012 51/ 747,432 N/A N/A Nia
Responge (v.2:2}

265330861 High Spectral Efficiency over Non- Bxpired 272472013 61/768,532 N/A NA N/A
Lingar, AWON Channels

26636USHT Hiph Spectral Efficiency over Noa- BExpived 4732013 H1/807.813 N/ N/A MN/A
Linear, AWGN Chamnels

273240801 Combined Transmission Bxpired §/15/2013 £1/886,076 A I N/&
Frecompensation and Nonlmearity
Mitigation

27495USHY Adaprive Nontinear Model Leaming Expived 9972013 61875174 N/A M/A N/A

277451861 Reception of Tatee-Symbol Corralated Expired 1205 ¢ 1/858,997 N7A M/A N/A

Signals Using Symbol-By-Symbol
Soft-Output Bemodulator
27763U504 Modulation and. Reconstruction Expired F1/2/2013 61/903,701 NA NAA N
Approaches for Achieving High
Spectral Efficicncy over non-linesar,
AWGN charmels (WAM paper for

Google)

2791641501 High Spectral Efficiency over Nops Expired ¥13/2014 61/926,666 N/A N/A Wik
Linear, AWGN Channely

279200801 Communication Methods and Systems Expired 12172014 6H/929.478 WA KA NiA
for Nontlinear Multi-User Environmients

2793208 Seguence Estimation of Iater-Carrier Expired L2B/2014 G1/932,604 NiA MN/A N/A
Interference for Mitigating the Inpact
of Poppler Spread

FRAGGUSD S Acguisition of Nonlineauity in Expired  4/29/2614 HYOR5586 MN/A N/A NiA
Electronic-Communisation Devices

281001801 Bignal Acguisition in 2 Multimode Expired  S5/0/2044 £1/489,122 N/A N/A NiA
Envitonment

232978 Drthogonat Freguengy Division Bxpired 72972014 62/039,145 WA R N/A
Mudtiplexing Over Nonlinear Channels
{Basetins)

283030501 Orthogonal Frequency Division Expived 8/5/2014 62/033,149 N/A N/A /A

Multiplsxing Over Nonlinear Chamels
{more redactions)
28304US01 Crthogonal Freguency Diviston Expived  8/1472014 S237VTT N/A NFA NiA
Multiplexing Over Nonlinesr Channels
{sone redaciions)
28310UI501 Multiphe Input Multiple Output Expred 8272014 62042286 Ny NTA WA
Communications Over Nonlinear
Channels Using Orthogonal Freguency
DBivision Multiplexing {Baseline)

28353U801 Signal Shaptag for OFDM Bapired R/2772014 52/0423356 N/A N/A N/A
Commumications

28354864 Single Carvier Cotununications Bxpired 872772014 82/042458 KA MN/A N/A
Hamessing Nomlinearity

IRISFUKYS GEFOM Communications Hamessing Expired  &/27/72034 §2/043408 DA N/A N/A
Nonlinearity (Qualcomm presentation)

283490801 Copumunivations i a Mualti-User Bxpired  #2/2014 £2/044457 N7A N/A KA
Environment
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284380801 Multiple taput Multiple Output Expired 9812014 S2/047721 NIA R N/A
Communications Over Nonlinear
Channels Using Orthogonal Freguenoy

Division Multiplexing

284390504 Stngle Cavier Comunications Hapired /102014 82/14832% WA RIA N/A
Hamesstng Nonlineanty {
FB43TUSG Multiple Input Multiple Oupat Expired Q1212014 621049428 N/A N/A N/A

Communications Qver Nonlinear
Channels Using Qriogoual Frequeney
Division Multiplexing

2872608061 Communivatoin System and Method Expired 1273615 52/099,336 N/A NiA NA
{White paper)

2873QLI804 Method and System for Multi-Carvier Expired 302018 G2/102.752 N/A N/A MA
Comnumications ({QOGM)

2892411811 Transmmtter Sigrat Shaping Pending  3/272615 E2/F26.881 N N/A NiA

QIS FUNGHE Signal Bhaping for Code Division Pending  5/13/2015 62/159,610 M N/A N/
Multiple Acoess Systems

SHIDALISOH Systems and Methods for Multi-dMode Pending 13/13/2015 62,266,345 N/A N/A N/A
Copunugications

803031801 Distortion Mitigating Multi-Carrier Pending  12/11/2015 GRA66345 NiA MN/A /A
Keceiver
Low-Cornplaxity, Highly-Speciratiy- Oranted §/3172013 13/754,964 R382637  1E/12/2013
Etficient Compnunications
Desig and Optindzation of Patial Granted /352013 13/754,998 8897387  11/25/2014
Response Pulse Shape Filter
Constellation Map Optimization for Granted /312013 31755801 BE7STES  BAN20I4
Highly Specirally Bificient
Connusications
Dynamic Filter Adjustnent for Highly-  Granted V2813 F3/755,608 BSTHISYT  w0/28/2013
Spestrathy-Efficient Commumications
Tiwing Synchronization for Reception Granted 1/31/2013 137755813 8559404 JO/IS/20%3
of Highly-Specieally-Bfficient
Commumisations

261570862 Signal Recepiion Uslng Non-Linearity-  Granted 1332613 137/755,014 8588408 FO/E52043
Compensated, Partia! Responss
Foadback

20558US02 Foed Forward Equativation for Righly- Granted 1/31/2013 137735018 R300014  12/3/2013
Spectratiy-Bfilcicnt Connunivations

261580802 Dsision Feadback Equalizer for Granted 13572013 F3/755.021 8665548 3/472014

Hipghly Spectally Efficicnt
Commumoations

2616011562 Decision Foedback Equalizer with Gramted /3142013 13/755,025 S873612 100282014
hultiple Coores for Righly-Spectraliy-
Effrcient Communications

261610802 Dreciston FPeedback Bqualizer Utilising Granted 13172013 13/735,028 8559498 10/15/2013
Symbol Ervor Rave Biased Adaptation
Function for Hiphly Spectrally Eificient

Comnunications

201630802 2oarse Phase Estimation for Highiy- Greanted /3172813 137755028 S34R097 112013
Spectraliv-Effictant Compmysiications

26164USG2 Fine Phase Estimation for Highly Granted  1/31/2013 13/755,03% 8565383 10/22/2013
Specteally Bfficient Commutiications

2616350802 Multi-Mode Transmitter for Righly- Cranted 173372013 137755972 8744003 /32014
Speotraliy-Eificlent Communications

201661802 JointSequence Batimation of Symbol Granied Y2013 137755043 RG(5832 1371072003
and Phase with High Toleranceof
Monkinearity

261680802 Adapiive Non-Linear Model for Grated 1312013 137550350 8553821 10/8/2013

Highly-Spectvally-Bfticient
Cormmgnioations

2eiefuURe: Filot Bymbol-Aided Seguence Granted 173142613 13/755,852 $824599 9/2/2014
Estimation for Righly-Spectrally-
Effictent Communinations

26170US62 Reduced State Sequence Estimation Geanted 6202013 137922 328 EH60000 324
with Soft Decision Outputy

M & B for Comupt Symbol Handling Granted 13172013 13/785,034 8871146 10/29/2613
for Peoviding High Reliability
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265744802

29T

26658111802

26682U802

274550842
277450802

2ZIIBLISHY

279201802

28942 U801

285231861

Sequences

M & 8§ for Forward Error Correction
Brecoding with Parity Check for use in
Low Complexity Bighly-Spectrally
Efficient Communications

M & § for Quality of Service (QO%)
Awareness ina Single Chaanel
Cotamumioaion Systers

Pilot Symbol Generation for Highly-
Speaivaliy-Eificient Communications
Timing Pilot Generation for Highly-
Spectraliy-Bfficisnt Communications
Multi-Muode Receiver for Highly-
Spectrally-Efficient Connmunications
Forward Brsor Correviion with Parity
Check Bneoding for use in Low
Comploxity Highly-8peateally Bfficient
Conmunications
Highly-Spectrally-Efficient Recetver

Highly-Spectrally-Efficient
Transmission Using Orthogonal
Fregquency Eivision Multiplexing
Highly-Bpectralty-Biftcicat Reception
Ustng Orthogonal Frequency Ehvision
Muhiplexmg

CON OF: Conununication Methods and
Systems for Nonlinear Mult-User
Environments

Mutti-Mode Crthogonal Frequency
Division Multiplexing Recetver for
Highly-Speowaltv-Efficlent
Conmnnications

Hypothesis Generation Based on
Muttidimensional Slicing

Hypothests Generation Based on
Mutidimensional SHving
Monlinearity Compensation For
Reception of OFDM Signals
Combined Transmission
Precompensation and Nonlinearity
Mitigation

Adaptive Nonlinear Model Learning
Reception of Inter-8vimbol Correlated
Sigeals Using Symbol-by-Syrabol Soft
Diemodulator

Drnamie Configuration of Modulation
and Demodulation

High Performance Sequence
Estimaiton and Method of Operation
{M-Vierhi 28

Communication Methods and Systens
for Multi-User Nowndincar Environments

Avguisition of Montneatity in
Electronic Commurication Devices

Transmitter Signal Shaping
Signal Acipuisition ina Multimode
Environment

Distortion Beduciion Scheme for
Teanseussion of Data

Digital Epvatation for & Desived
Transraission Response

Granted

Pending

CGranted
Granted
Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Granted

Pending

Pendiug
Giranted

Granted

Granted

Granted

Pending

Geanted

Pending

Pending

Pending

1312013

13172013

13342013

17342013

13342013
/1572013

/192013

6/1972013

&/1972013

13302013

PAER2013

662014

87151214

H92014
W2472084

12/8/2014

12/9/2014

12072018

3452035

Y2015

5/5/2015

SA15/2083

&/15/2015

13/756,010

137755068

13/756.460
130924 665

¥3/9231,718

13/921,749

13/921,813

14/076,304

079,468

147258 373

/451,000

144481, 1R
14/522,826

14/563,046

14/564,187

TIHYR0LG

14/639,797

14/687,861

147704260

8665992
8348072
8842778

88724538

R526523
781008

737458

8831124

8681889

S81E548

8804879

REHTFOL

9118519

9191247

2130637

'~

9246523

7
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/2272013

TRE

342614

/172013

9232014

16/259/2013

2372813

1820314

S/2TIHI4

91972014

3725/2014

8972084

122014

P804
published
published

F25/2013

3/21/2016

HI/47/2015

/2015
published

1/26/2016
published
11/5/2015
12/15/204
&
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28297USNS Orthogonal Freguency Divsion Pending 72772015 14/809,408 2046
Multipdexing Rased Comununications
Cwer Nonlinesr Channels

283541832 Single Carrier Commuaications Pending 872372015 14/832.094 25232017
Harnessing Nonlinearity
283390802 MIMO gver Nonlinear Channels Using Pending 22018 14/836,366 2727720317
GEDRM
282400802 Communications i a Multi-User Pepding  9/2/2015 14/843,2187 3142016
Environment
Distortion Mitigation Scheme for Pending 992015 ¥4/848 519 3/9/2017
Metwork Operation
Transmittter Pistortion Management Pending  ¥/31/2015 $4/851,163 3m7
Low-Complexity, Highly-Spectraliy- Fifed /1472013 POT/AB2813/0
Eiftcient Conuvnunications 01860
2E183WO0Y Muli-Mode Transmitter for Highly- Filed 6/14/2013 POTAR2013/0
Spectrally-Eficient Conuninications 02081
Ze4e0WRGT  Muitt-Muode Reeeiver for Hiphly- Filed SI1442013 PCTAB2013/0
Spectralty-Effivicnt Commumications $1930
20480WOHL Hhghly-Spectrally-Efficient Receiver Filed G/14/2013 PCTAR2O13/
B0
268820001 Highly-Speciraily-Efficient Filed 6/19/2013 PCT/IB2013/0
Transmission Using Orthogonal J1866
Frequency Diviston Multiplexing
26186WU0L  Joind Sequence Estimation of Symbol Fifed &/20/201% POTAR2013/0
and Phase with High Tolerance of 01523
Nowlinearity
26158W00E Adaptive Non-Linear Model for Fited 6/20/2013 PCT/IB2O130
Highly-Spacirally-Efficient 01878
Comnunieations
26650W001  Highly-Spentralty-Efficient Reception Filed &/20/2013 POT/RIGIZA
Using Orthogonal Frequency Division $42383
Mulitplexing
,,,,,,,, 224W001  Combined Transmission Filed 8/15/2014 PCT/IB2014/0
Frecompensation and Recelver (12449
Monhnearity Mitigation
27493WRAE  Adaptive T\.m\immx Model Leaming Filed /92014 PETARZOIAN
42688
2TR20WO0E Comenmication Methods and Systers Filsy 1212015 PCTAISI0LS
for Nonlinsar Muli-User Envivonments 012159
ZB000W00]  Acquisition of Nonlimsarity in Fited 4/28/2015 PCTAIB2D01 5/
Flectronic Communication Devices Q28122
28297W0NI  Orthogonat Fregquency Divsion Filed TiAR2018 FOTAUS2MS
Multiplexing Based Commmnivations 42351
Over Nonlinesr Channels
28318WGH1 MIMO over MNonlinear Channels Using  Filed RR26/2015 POCT/AUSZ015/
CFDM 46034
Z8383WQGT  Transmitier Signal Shaping Filed BI2GITHY5 PCT/US201 87
45963
28345WH0E  Communications in a Muli-User Filed G/2/2015 POCTAIS2OLS!
Environment 4RO%6
2615000 Low-Complexity, Highly-Spectealiy- Allowed 82072013 20135036418
PWDS3180 Effteient Communications 4.8
2648001 Hiphly-Spestraliy-Btficiont Receiver Filad G401 20138004127
H)
26532CNG Highily-Specivaliy-Bfficient Filed 6/19/2013 2013800314133
Transmission Using Orthogonal 2.5
Frequency Division Multiplexing
26168CNGY Adaptive Non-Linewr Model for Filed 61206/2013 238004140
Highly-Spectrally-Efficient &8
Commurications
26630CNO1 Highly-Spectrafly-Eificient Reception Fiied S28/201% 20438004201
Using Orthogonal Praquency Division 39
Multiplexing
25166CNDL Joint Seguence Estimation of Symbal Filed 8/20/2013 20138004202
and Phase with High Toleranceof 2.3

Nonlmearity
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Multi-Mode Beceiver for Highly-
Spectraliy-Efficient Communications

Muli-Mode Transmitier for Highly-
Speciraliy-Eificient Communications

Low-Complexity, Highly-Spectrally-
Eifictent Commmmications
Multi-Mode Receiver for Highly-
Spectrally-Efficient Communications

Muiti-Mode Transmitter for Highly-
Spectrally-Efficient Communications

Highly-Spectrally-Efficient Reception
Using Orthogonat Freguency Division
Multiplexing

Joint Sequence Estimation of Symbel
and Phase with High Tolerance of
Monltnearity
Highly-Spectrally-Efficient Recsiver

Righly-Spectraliy-Effivient
Transmission Using Orthogonal
Freguency [Hvision Multiplexing
Adaptive Non-Linear Model for
Highly-Spectrally-Efficient
Comuranications

Adapiive Now-Lingar Model for
Highly-Spectrally-Efficient
Conupunications

CON OF: Highly-Spectrally-Bificient
Receiver

CON QF: Unarse Phase Fstimation for
Hiphly-Spevtrally-Efficient
Conummnications

CON OF: Timing Pilot Generation for
Highly-Spectraily-Efficiont
Communications

CONOF: Adaptive Non-Linear Model
for Highly-Spectrally-Efficient
Communications

CON OF: RFE Utilizing Symbol Emor
Rare Biased Adaptation Fuaction for
Highly Spectrally Efficient
Communications

CONAOF: Timing Synchronization for
Reception of Righly-Spectrally-
Efficient Communications

CONOF: Signsl Regeption Using Mome
Linearity-Compensatad. Partial
Response Feedback

CONOF: Fine Fhase Bsthmation for
Highly Spectrally Efficient
Conununications

CONOF M &8 for FEC Decoding
with: Parity Check foruse in Low
Complexity Highly-Spectrally Bficient
Communtcations

COMN OF: Dynamic Filier Adjustiment
for Highly-Speciraliy-Efficient
Communications

CONOF: FEC with Parlty Chieck
Encoding for usein Low Complexity
Highly-Spectrally Efficient
Conmumcations

CON OF: M-& 8 for Cormpt Symbol
Handting for Providing High Relisbility
Sequences

CONQF: bow-Complexity; Highly-
Spectrally-Effictent Communications

Page 3 ol R of Extibit A 1o Iniellvetual Properiy Purchase Agreenncut {fsrash)

Filed

Filed

Filed

Fifed

Filed

Filed

Filed

Fited

Filed

Filed

Filed

Granted

Granied

Granted

Granted

Granted

Granted

Graated

Granted

Grapted

Granted

Crranted

Granted

Cranterd

G/14/2613

&/15/2013

&IA2013

/1472013

6/1472013

6/20/2013

6202013

G203
6/15/2013

6/20/2013

6/20/2013

9/3/2013

F/30/2013

/3072013

H/772813

2083

Hy1472013

107142013

/1872013

10/18/2013

10£28/2013

10/728/2013

10/28/2013

1/R2013

201380014243
55

20138004345
7.4

13806280.7

138064191

13R(7290.4

13812878.0

138221791

13823700.3

16-2615-
7001543

14/016,732 B6TSTR2  3/18/2014
14/041,064 o106 B LIDIS
14/040,983 RRI4ETZ  W2/2014
14/047 328 8B24511  9/2/2014
14/042,848 BE8369%  11/1142014
14082852 9071305 6/30/2015
14/052,859 §I76853 /104018
1A/087, 050 8885786  1I/1/2G14
14/057,098 8HT2RIE 332015
147054314 $9R28R4  WETOLS
14/064,351 9003238 4/7/2015
14/064,334 Q166834 10/20/2015
14/074,378 5231628 1/5/2016
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261S8LSH3
261700803

284074803

263 39US03

263167LI803

26168U804

2046811504

266510803

280070802

2613811804

CON OF: Fesd Forward Bqualization
for Highly-Spectralty-Efftcient
Comminications

COROE: Joint Seguence Estimation.of
Symbol and Phase with High Tolerance
of Nonhnenrity

CON OF: Reduced State Sequenos
Estimation with Soft Decision Ouiputs

CON OF: Filot Symbo! Generation for
Fighly-Spectralty-Efficient
Compumicaiions

CON-DF: Decision Feedback Egualizer
for Highly Spectially Efficient
Commuminations

CONOF: Constellation Map
Optimization for Righly Speoteally
Efficient Conynunivations

CONOF: Highly-Spectrally-Efficien
Receiver

CONOF. Righty-Spectralty-Efiicient
Teansmission Using Orthogonal
Froguenoy Erviston Multiplexing
CONOF: Highly-Specrally-Efficient
Reception Using Orthogonal Frequency
Division Multiplering

CON OF: Multi-Mode Transmifier for
Highly-8poctraily-Bfficiont
Cormunications

CON OF: Hypotheses Generatinn
Based on Multidimensionaf Sticing

CON OF: Highly-Specteally-Efficient
Transrmigsion Hsing Orthogonal
Fregusncy Division Muluplexing
COM OF: Hypotheses Generation
Based on Multidimensional Stcing

CON OF: Pilot Symbol-Added
Seguence Estimation for Highly-
Spectrally-Effictent Communications
CON OF: Adaptive Non-Linear-Model
for Highty-Spectrally-Eificien
Conrmunications

CON OF: Timing Pilot Generation for
Righly-Spectrally-Biftcient
Communications

CON OF: Mult-Mode Orthogonal
Fregusnoy Division Muliplexing
Transmitter for Highly-Spoctraity-
BEfficient Conmunications

CON OF: Multi-Mode Recetver for
Highly-Spectralby-Etficiont
Comgnunications

CON OF: Degision Feodback Equalizer
with Multiple Ceores for Highly-
Spectally-Efficient Conununications
COM OF: Becision Feadback Equalizer
Utitizing Symbol Error Rute Blased
Adaptation Fonstion for Highly
Spectrally Efficient Communivations
CONOF: Fine Phase Esumation for
Highly-S{ectrally Efficient
Commumications

CONOF: Nonlinsarity Compensation
For Reception of OFDM Signals

COMN-OF: Docision Feedback
Eoualizer for Highly Spectrally
Efficient Commumications

Granted

Grranted

Granted

Pending

=3

Greanted

Granted

CGramted

Granted

Granted

Granted

Granted

Granted

Granted

Pending

Greanted

Granted

Pending

Granted

Pending

Pending

Granted

CGeanted

Granted

F2A2083

22412084

2/24/2014

21242014

IR0

34

3/24/2014

5272014

S/34/2014

T804

7112084

B/18/2014

&/292014

8/28/2014

872912014

/8120114

QIA2T0I4

107272014

11/10/2044

1171072014

11/14/2014

112872044

14/093,558

14/500,060

147187456

14/187 332

I4/187TATS

14/215,282

147215448

14/222,378

[4287,258

14/291,065

¥4/326,708

14/329,100

14/461,487

141472

\.Ii

330

14/478,428

14/492,133

14/524,078

14/537,593

14/53714¢

14,541,312

147551 343

66833 102072018
8976041 349215
8948321 2/3/3015

published

SI37G57  9/15/2018
SHOOT0S B80S
QOE84nS  T2HIHIS
9124389 9/172018
Q2704i6 2723206
9215102 13/15/2015
Q219632 12222018
SORRAOG TRI201S
any time
TOW
G252822 WA
SIOGT7Y B/AA20LS
pubiished
Qi30627  GBRBS
published
published
Q209843 12/9/2015

Q270382 22312016

264179 2/1672016
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261 8EL803 CON OF: Desgin and Optimization of Pending  11/24/2014 147551 466 published
Partial Response Pulse Shaped Filter

281700US04 CONOF: Reduced Btate Seguence Allowed 173072015 H/50%.655 published
Estiration with Soft Decision Outputs

281720804 CONDE M&S for FEC Desoding Peading. 32015 14/635,736 any tHme
with Parity Cheek for usein Low W
Complexsty Highly-Spectrally Efficient
Comumunications

26157U804 CON OF: Bignal Reception Using Mon-  Pending  3/9/2015 14/641,778 published
Lineasity-Cormpensated, Fartial
Reasponse Feadback

20166US04 CON OF: Joint Sequenice Bsttmation of  Allowed 392015 14/641,895 published
Sytsvod and Phase with High Tolerance
of Nenlinearity

2800611802 CON OF: Thyoughput Sealing in a Pepding 471472015 14/686,254 published
Receiver

27I3QUS03 £2ON OF: Reception of Inter-8ymbot Panding R/24/2015 14/833,427 2/18/2016

Corralared Signals Using Syimbol-by-
Symabol Soft-Criput Dewodulator

2T920U803 CON OF: Commumication Mathodt and  Pending  9/8/72015 14,847,841 agy time
Systems for Nonlinear Multi-User HOW
Envircnmonts

2831800542 CON OF) High Paforinance Bequence  Pending 1162015 14/941,728 /92016
Estimation and Method of Operation
{(M-Viterbi)

275200504 CON QF: Communication Methods and  Pending 1123/2018 $4/948.465 any time
Systenms-for Nonlinear Mulit-User now
Envivorments

2665111804 CON OF: Multi-Mode Cathogonal Pending  11/25/2015 14/9531,57¢ any toe
Frequency Division Multiplexing now

Transraitter for Highly-Spectraliy-
Efticient Conmnunications

LTTH4USHR CON OF: Hypotheses Generation Pending 1271472015 14/967 671 any Hise
Based on Multidimensional Micing oW
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Trademarks

Mark/Nams Presipn StatusiStatus | MarkName/ AN/RN Bresigm
Eiate
WAM Alfowed - WAM

Intent to Use

W i%M Mssioe of SN: 36051572 ?
Adlowange

Isnued
Suly B, 2015

AR~ Pendung - PAE-BOUSTER
BOORTER Bon-Fingt

July 2, 2015

OFEWAR Pending - GFB-WAM
Nou-Fgt

OFD-WAM | 1o OFD-WAM

June 28, 2013

*% Bnd of Bxhibit A #%
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Bacluded Intellectual Property

None.
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