504771704 02/09/2018

PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1 EPAS ID: PAT4818432
Stylesheet Version v1.2

SUBMISSION TYPE: NEW ASSIGNMENT

NATURE OF CONVEYANCE: ASSIGNMENT

CONVEYING PARTY DATA

Name Execution Date

TAKAYUKI SASAKI 09/29/2017
ADRIAN PERRIG 10/26/2017
SRDJAN CAPKUN 10/26/2017
CLAUDIO SORIENTE 10/08/2017
RAMYA JAYARAM MASTI 10/27/2017
JASON LEE 10/06/2017
RECEIVING PARTY DATA
Name: NEC CORPORATION
Street Address: 7-1, SHIBA 5-CHOME, MINATO-KU
City: TOKYO
State/Country: JAPAN
Postal Code: 108-8001
PROPERTY NUMBERS Total: 1

Property Type Number
Application Number: 15572871

CORRESPONDENCE DATA

Fax Number: (202)663-6363

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail.

Phone: 2026636000
Email: raquel.garcia@wilmerhale.com
Correspondent Name: WILMERHALE, LLP
Address Line 1: 1875 PENNSYLVANIA AVENUE, NW
Address Line 4: WASHINGTON, D.C. 20006
ATTORNEY DOCKET NUMBER: 2209575.00169US1
NAME OF SUBMITTER: RAQUEL GARCIA
SIGNATURE: /RAQUEL GARCIA/
DATE SIGNED: 02/09/2018
This document serves as an Oath/Declaration (37 CFR 1.63).

PATENT
504771704 REEL: 044881 FRAME: 0802



Total Attachments: 10
source=169US1_Assignment_with_Declaration#page1 .tif
source=169US1_Assignment_with_Declaration#page?2.tif
source=169US1_Assignment_with_Declaration#page3.tif
source=169US1_Assignment_with_Declaration#page4.tif
source=169US1_Assignment_with_Declaration#page5.tif
source=169US1_Assignment_with_Declaration#page®6.tif
source=169US1_Assignment_with_Declaration#page7 .tif
source=169US1_Assignment_with_Declaration#page8.tif
source=169US1_Assignment_with_Declaration#page9.tif
source=169US1_Assignment_with_Declaration#page10.tif

PATENT
REEL: 044881 FRAME: 0803




Docket No.:
Only After Sept. 16, 2012

ASSIGNMENT WITH BECLARATION FOR UTILITY OR DESIGN PATENT APPLICATION (37 CFR 1.63)

Whereas, l/we, the undersigned Inventor(s} herenafter called assignor(s), have invented certain improvements described in the application
identified below; (the “invention™) and

Whereas, NEC CORPORATION of 7-1, Shiba S-chome, Minato-ku, Tokyo 108-8001, Japan, (assignee), desires to acquire the entire and
exclusive tight, title, and interest in the application and invention, and to any patents that may be obtained therefor in the United States, in any
U.8. territorial possessions, and in any and all foreign countries;

Now therefore, for valuable consideration, receipt whereot {s tiereby acknowledged,

I/we, the above named assignor(s), hereby sell, assign and transfer to the above named assignee, its successors and assigns, the entire and
exclusive right, title and interest in the application and the invention disclosed therein for the United States, ULS. territorial possessions, and in
any and all foreign countrics, including all divisions, and continuations, and continuations-in-part thereof, and all Letters Patent of the United
States that may be granted thereon, and all reissues and reexaminations, renewals, and substitutions thereof, and including the right o claim
priority under 35 US.C. §119, and ali rights for past infringement, under the International Convention, and under any other relevant
International Treaties and Arrangements, and 'we request the Director of the U S. Patent and Trademark Office to issue any Letters Patent
granted upon the invention set forth in the application to the assignes, it3 successors and assigns; I/'we will execute without further consideration
all papers deemed necessary by the assignes, and gencrally perform all necessary acts to aid the assignees, its successors and assigns, to obtain
and enforce proper protection for the invention in connection with the United States and foreign applications, including but not Hmited to all
divisional, continuation, reissue and other applications for Letters Patent on the invention and execute all assignments thereof to the above
namex| assignee its successors and assigns, when called upon to do so by the assignes; and Fwe will communicats 1o the above named assignes
or its representatives all facts known to the undersigned respecting the invention, whenever requested, testify in any legal proceedings in which
any of the applications or patents may become involvad, and do generally everything necessary to assist the above named assignee its successors
or assigns to obtain patent protection for the invention in the United States and foreign countries.

{Legalization not required for recording but is prima facie evidence of execution under 35 U.S.C. §261)
As the below named inventor, 1 hereby declare that:

This assignment with declaration is 0  The atiached application, or

directed to:

X United States Application or PCT International Application Number PCT/IP2015/002385
filed on May 11, 2015 (Confirmatiocn No.

The application is entitled:

COMMUNICATION APPARATUS, SYSTEM, METHOD, AND PROGRAM

The above identified application was made or was authorized 1o be made by me.
I believe that I am the original inventor or an original joint inventor of a claimed invention in the application.

1 have reviewed and understand the contents of the application for which this assignment with declaration is being submitted, inciuding the
claims.

1 am aware of the duty to disclose to the U.S Patent and Trademark Office all information known to me to be material to patentability as defined
in 37 CFR 1.56.

{ hereby acknowledge that any willful false staternent made in this assignment with declaration is punishable under 18 USC 1001 by fine or
imprisonment of not more than five (5) years, or both.

Authorization To Permit Acecess To Application by Participating Office

[0 f checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office (JPO), the
Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPQ), and any other intellectual property offices in which a
foreign application claiming priority to the above-identified application is filed access to the above-identified patent application. See 37 CFR 1.14(c)
and (). This box should not be checked if the applicant does not wish the EPO, JPO, KIPO, or other intellectual property office in which a foreign
application claiming priority to the above-identified application is filed to have access to the application.

Ix accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the application-as-filed with respect {o: 1) the above-identified
patent application-as-filed, 2) any foreign application to which the above-identified application claims priority under 35 USC 11%a)-(d) if a
vopy of the foreipn application that satisfies the certified copy requirement of 37 CFR 1.55 has been filed in the above-identified patent
application, and 3) any U.8. application-as-filed from which benefit is scught in the above-identified patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information conceming the date of filing the Authorization to Permit Access to
Application by Participating Office,
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NAME OF SOLE OR FIRST INVENTOR:

Given Name

{first and middle [if any]) Takayuki Family Name or Surname SASAKI

T hondry  Ampadl 18 Cagr. 201
inventor’s sipnature fé\/"é 6"2‘4){"‘ - Date L1 g.g'g{ et
Residence: Tokyo, Japan

Mailing Address:  ¢/o NEC CORPORATION, 7-1, Shiba 5-chome, Minato-ku, Tokyce 108-8001, Japan

NAME OF sSECOND INVENTOR:

Given Name

(first and middle [if anv}) Adrian Family Name or Surname PERRIG
Inventor’s signature Date
Residence: Zurich, Switzerland

Maiiing Address: | ¢/o Fidgenoessische Technische Hochschule Zuerich, Universitactsstrasse 6, Zurich 8492, Switzerland

NAME OF THIRD INVENTOR:

(iiven Name

{(first and middle [if anv]) Srdjan Family Name or Surname CAPKUN
Inventor’s signature Date
Residence: Zurich, Switzerland

Mailing Address:  o/o Bidgenoessische Technische Hochschuls Zuerich, Universitaetsstrasse 6, Zurich 8092, Switzerland

NAME OF FOURTH INVENTOR:

iven Name

{(first and middle [if any]) Clandio Family Name or Surname SORIENTE
Inventor’s signature Date

Restdence: Zurich, Switzerland

Mailing

Address: c/o Eidgenoessische Technische Hochschule Zuerich, Universitastssirasse 6, Zurich 8092, Switzerland

NAME OF FIFTH INVENTOR:

Given Name

{first and middle [if any]} Ramya Family Name or Sumname JAYARAM MASTI
Inventor’s signature Date

Residence: Zyrich, Switzerland

Mailing

Address: c/o Eidgenoessische Technische Hochschule Zuerich, Universitaetsstrasse 6, Zurich 8092, Switzerland
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Docket No.:
Only After Sept. 16, 2012

ASSIGNMENT WITH BECLARATION FOR UTILITY OR DESIGN PATENT APPLICATION (37 CFR 1.6%)

Whereas, [/we, the undersigned Inventor(s) hereinafier called assignor(s), have invented certain improvements described in the application
identified below; (the “invention™) and

Whereas, NEC CORPORATION of 7-1, Shiba S-chome, Minato-ku, Tokyo 108-8001, Japan, (assignes), desires to acquire the entire and
exclusive right, title, and interest in the application and invention, and to any patents that may be obtained therefor in the United States, in any
1.8, territorial possessions, and in any and all foreign countries;

Now therefore, for valuable consideration, receipt whereof is hereby acknowledged,

ifwe, the above named assignor(s}, hereby sell, assign and transfer o the sbove named assignes, its successors and assigns, the entire and
exclusive right, title and fnterest in the application and the invention disclosed therein for the United States, U.S. territorial possessions, and in
any and all foreign countries, including all divisions, and continuations, and continuations-in-part thereof, and all Letters Patent of the United
States that may be granted thereon, and all reissues and reexaminations, renewals, and substitutions thereof, and including the right to claim
priority under 35 U.8.C. §119, and all rights for past infringement, under the [nternational Convention, and under any other relovant
International Treaties and Arangemerts, and I/we request the Director of the U.S. Patent and Trademark Office to issue any Letters Patent
granted upon the invention set forth in the application to the assignee, its successors and assigns; Fwe will execute without further consideration
ali papers deemed necessary by the assignee, and generally perform all necessary acts o aid the assignee, its successors and assigns, to obtain
and enforce proper protection for the invention in connection with the United Siates and foreign applications, including but not limited to ali
divisional, contingation, reissue and other applications for Letters Patent on the invention and execute alf assignments thereof to the above
named assignee its successors and assigns, when called upon to do so by the assignee; and Uwe will communicate to the above named assignee
or {ts representatives all facts known to the undersigned respecting the invention, whenever requested, testify in any legal proceedings i which
any of the applications or patents may become involved, and do generally everything necessary to assist the above named assignee its successors
or assigns to obtain patent protection for the invention in the United States and foreign countries.

{Legalization not required for recording but is prima facie evidence of execution under 35 U.S.C. §2613
As the below named inventor, 1 hereby declare that:

This assignment with declaration is {3 The attached application, or
directed to:
X United States Application or PCT International Application Number PCT/IP2015/002385
filed on M )

2

The application is entitled:

COMMUNICATION APPARATUS, SYSTEM, METHOD, AND PROGRAM

The above identified application was made or was authorized to be made by me.
1 believe that 1 am the original inventor or an original joint inventor of a claimed invention in the application,

1 bave reviewed and undersiand the contents of the application for which this assignment with declaration is being submitted, including the
claims.

1 am aware of the duty to disclose to the U.S Patent and Trademark OGffice all information known to me to be material to patentability as defined
in 37 CFR 1.56.

1 hereby acknowledge that any willful false statement made in this assignment with declaration is punishable under 18 USC 1001 by fine or
imprisonment of not more than five (3) years, or both.

Autherization To Permi{ Access To Application by Participating Office

{1 If checked, the undersigned hereby grants the USPTO authority to provide the Furopean Patent Office (EPO), the Japan Patent Office {JPO), the
Korean Intellectuat Property Office (KIPO), the World Intellectual Property Office {WIPG}, and any other intelleciual property offices in which a
foreign application claiming priority to the above-identified apphication is filed access to the above-identified patent application. See 37 CFR 1.14(c)
and (h). This box should not be checked if the applicant does not wish the ERO, JPO, KIPO, or other intellectual property office in which a foreipn
application clairing priority to the above-identified application is filed to have acoess to the application,

In accordance with 37 CFR 1.14(h)(3), aceess will be provided o a copy of the application-as-filed with respect to: 1} the above-identified
patent application-as-fiied, 2) any forcign application to which the above-identified application claims pricrity under 35 UJSC 119{a)(d) ifa

copy of the foreign application that satisfies the certified copy requirement of 37 CFR 1.55 has been filed in the above-identified patent
application, and 3) any U.S. application-as-filed from which benefit is sought in the above-identified patent application,

In accordance with 37 CFR 1.14(c), access may be provided 1o information concerning the date of filing the Authorization to Permit Access to
Application by Participating Office.
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NAME OF SOLE OR FIRST INVENTOR:

Given Name

(first and middle [if any}) Takayuki Family Name or Surname SASAKI
Inventor’s signature Date

Residence: Tokyo, Japan

Mailing Address:  ¢/o NEC CORPORATION, 7-1, Shiba 5-chome, Minato-ku, Tokyo 108-8001, Japan

NAME OF SECOND INVENTOR:

Given Name
(first and middle [if anyly Adrian Family Name or Surname PERRIG

' OIZIeI W,
Inventor’s signature }Y\\\\\TU/& j/ Date 2 Q . 10 .20 E fl’

Residence: Zurich, Switzerland

Mailing Address:  o/c Eidgenoessische Technische Hochschule Zuerich, Universitastastrasse 6, Zurich 8092, Switzedand

NAME OF THIRD INVENTOR:

Given Name
{first and middle [if any]) Srdian Farnily Name or Surnarnue CAPEUN

Invenfor’s signature - e Date “26" P ’?\ d f% .

¢lo Eidgenoessische Technische Hochschule Zuerich, Universitactsstrasse 6, Zurich 8092, Switzerland

YTH INVENTOR:

if ‘zmy]) Claudio Family Mame or Surname SORIENTE

Inventor’s signature Date

Residence: - Zurich, Switzerland

Mailing

Address: c/o Bidgenoessische Technische Hochschule Zuerich, Universitaetssirasse 6, Zurich 8092, Switzerland

NAME OF FIFTH INVENTOR:

{Given Mame

{first and middie [if any]) Ramya Family Name or Surname JAYARAM MAST]
Inventor’s signature Diate

Residence: Furich, Switzerland

Mailing

Address: ¢/o Bldgenoessische Technische Hochischule Zuerich, Universitaetsstrasse 6, Zurich 8092, Switzerland
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ocket No.:
Only After Sept. 16, 2012

ASRIGNMENT WITH BECLARATION FOR UTHLITY OR DESIGN PATENT APPLICATION (37 CFR 1.63)

Whereas, lwe, the undersigned inventor(s) hereinafter called assigno(s), have invented certain improvements described in the application
identified below; (the “invention™) and

Whereas, NEC CORPORATION of 7-1, Shiba 5-cheme, Minato-ku, Tokyo 108-8001, Japan, (assignes), desires to acquire the entire and
exclusive right, title, and interest in the application and invention, and to any patents that may be obtained therefor in the United States, in any
U.S. temritorial possessions, and in any and all foreign countries;

Now therefore, for valuable consideration, receipt whereof is hereby acknowledged,

Ifwe, the above named assignox(s), hereby sell, assign and transfer to the above named assignee, its successors and assigns, the entire and
exclusive right, title and interest in the application and the invention disclosed therein for the United States, U.S. territorial possessions, and in
any and all foreign countries, including all divisions, and continuations, and continuations-in-part thereof, and all Letters Patent of the United
States that may be pranted thereon, and all reissues and reexaminations, renewals, and substitutions thereof, and including the right to claim
priority under 35 U.S.C. §119, and all rights for past infringsment, under the International Convention, and under any other relevant
International Treaties and Arrangements, and Ve request the Director of the U8, Patent and Trademark Office to issue any Letters Patent
granted upon the invention set forth in the application to the assignes, its successors and assigns; we will excoute without further consideration
all papers deemed necessary by the assignes, and generally perform all necessary acts to aid the assignes, its successors and assigns, to obtain
and enforce proper protection for the invention in connection with the United States and foreign applications, including but not limited to alf
divisional, continuation, reissue and other applications for Lettera Patent on the fnvention and execute all assignments thereof to the above
named assignee its successors and assigns, when calied upon to do so by the assignee; and 1/we will communicate to the above named assiznec
or its representatives all facts known to the undersigned respecting the invention, whenever requested, testify in any legal proceedings in which
any of the applications or patents may becorue involved, and do generally everything necessary to assist the above named assignes it cuccessors
ot assigns to obtain patent protection for the invention in the United States and foreign countries.

{Legalization not required for recording but is prima facie evidence of execution under 35 U.S.C. §261)
As the below named inventor, | hereby declare that:

This assignment with declaraiion is 1 The attached application, or

directed to:

X United States Application or PCT International Application Number PCT/IP2015/002385
filed on May 11, 2013 (Confirmation No. )

The application is entitled:

COMMUNICATION APPARATUS, SYSTEM, METHOD, AND PROGRAM

The above identified application was made or was authorized to be made by me.
I beliove that 1 am the original fnventor or an original joint inventor of a claimed invention in the applcation.

I have reviewed and understand the contents of the application for which this assignment with declaration is being submitted, including the
claims.

{ am awars of the duty to disclose 1o the U.S Patent and Trademark Office all information known to me to be material o patentability as defined
in 37 CFR 1.56.

1 hereby acknowledge that any willful false statement made in this assignment with declaration is punishable under 18 1SC 1001 by fine or
imprisonment of not more than five (§) years, or both,

Authorization To Peroit Access To Application by Participating Office

1 checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office (JPO), the
Korean Intellectual Property Offics (KIPO), the World Intelloctual Property Office (WIPO), and any other intellectual property offices in which a
foreign application claiming priority to the above-identified application is filed access to the above-identified patent application. See 37 CFR 1.14(c)
and (h). This box should not be checked {f the applicant does not wish the EPG, JPO, KIPO, or other intellectual property office in which a foreign
application claiming priority to the above-identified application is filed to have access to the application.

In accordance with 37 CFR 1.14(h)}(3), access will be provided to a copy of the application-as-filed with respect to: 1) the ahove-identified
patent application-as-filed, 2) any foreign application to which the above-identified application claims priority under 35 USC 119(a)-(d) if a
copy of the foreign application that satisfies the certified copy requirement of 37 CFR 1.55 has been filed in the above-identified patent
appiication, and 3) any U.8. application-as-filed from which beoeflt is sought in the above-identified patent application.

In accordance with 37 CFR 1.14(¢), access may be provided to information concerning the date of filing the Authorization to Permit Access fo
Application by Participating Office.
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NAME OF SOLE OR FIRST INVENTOR:

Given Name , .
{first and maiddle {if anyl) Takayuki Family Name orSumame SASAKE

Inventor’s signature +| Date

RBesidence:  Tokyo, Japan

Mailing Address:  ¢/o NEC CORPORATION, 7-1, Shiba 5~ch0me, Minato-ku, Tokyo 108-8001, Japan

NAME OF SECOND INVENTOR:

Given Name , ,
{first and middle [if any]) ‘ Adrian Famnily Name or Surname PEERIG
Inventor's signabure | Date

Regidence:  Zurich, Switzerland

Mailing Address:  o/o Fidgenoessische Technische Hochschule Zuerich, Universitastssivasse 6, Zurich 8092, Switzerland

NAME OF THIRD INVENTOR:

Given Mame
(first and niddle [if any]) Srdian Family Name orSumame CAPKUN
Inventor’s signature ’ ' Date

Regidence:  Zurich, Switzerdand

Mailing Address:  ¢/o Eidgenoessis che Techuische Hochsdhule Zuerich, Universitactsstrasse 6, Zurich 8092, Switzerland

NAME OF FOURTH INVENTOR:

Given Nare
{first and middle {ifany |} Claudie ' Family Name or Surname SORIENTE

Inventor’s signatum / ,/ //i ,f/?-m Date { /'i g//f (/
{7 5 §v7 ]

Residence:  Zurich, Switzerland

Mailing - ,
Address: c/0 Fidgenoessische Techmsche Hochschule Zuerich, Universitaetsstrasse 6, Zurich 8092, Switzerand

NAME OF FETH INVENTOR:

{Aven Name
{Brst and middle [if any'(} Ramy. Family Name or Surname JAYARAMMASTI

Taventor's signature ; Date

Residence:  Zurich, Switzerland

Mailing ,
Address: o/0o Bidgenoessische TechunischeHochschule Zuench, Universitaetsstrasse 6, Zurich 8092, Switzerland
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Docket No.:
Cualy After Sept. 16, 2012

ASSIGNMENT WITH DECLARATION FOR UTILITY OR DESIGN PATENT APPLICATION (37 CFR 1.63)

Whereas, l/we, the undersigned inventor(s) hereinafter called assignor(s), have invented certain improvements described in the application
identified below; {the “invention”)} and

Whereas, NEC CORPORATION of 7-1, Shiba §-chome, Minato-ku, Tekyo 108-8001, Japan, (assignee), desires to acquire the entire and
exclusive right, title, and interest in the application and invention, and to any patents that may be cbtained therefor in the United States, in any
U.S. territorial possessions, and in any and all foreign countries;

Now therefore, for valuable consideration, receipt whereof is hereby acknowledged,

I/we, the above named assignor(s), hereby sell, assign and transfor to the above named assignee, its successors and assigns, the entire and
exclusive right, title and interest in the application and the invention disciosed therein for the United States, U.S. territorial possessions, and in
any and all foreign countries, including all divisions, and continuations, and continuations-in-part thereof, and all Letters Patent of the United
States that may be granted thereon, and all reissuss and reexaminations, renewals, and substitutions thereof, and including the right to claim
priority under 35 U.S.C. §119, and all rights for past infringement, under the International Convention, and under any other relevant
International Treaties and Arrangements, and [/we request the Director of the U.S. Patert and Trademark Office to issue any Letters Patent
granted upon the invention set forth in the application to the assignee, its successors and assigns; [/we will execute without further consideration
all papers deemed necessary by the assignes, and generally perform all necessary acts to aid the assignee, its successors and assigus, to obtain
and enforce proper protection for the invention in connection with the United States and foreign applications, including but not limited to all
divisional, continuation, reissue and other applications for Letiers Patent on the invention and execute all assignments thergof to the above
named assignee its successors and assigns, when called upon to do so by the assignee; and Hwe will communicate 1o the above named assignee
or its representatives all facts knowan to the undersigned respecting the invention, whenever requested, testify in any legal proceedings in which
any of the applications or patents may become involved, and do generally everything necessary to assist the above named assignee its successors
or assigns to obtain patent protection for the invention in the United Stateg and foreign countries.

{Legalization not required for recording but is prima facie evidence of execution under 35 U.S.C. §261)
As the below named inventor, [ hereby declare that:

This assignment with declaration is 0 The attached appiication, or
directed to:
X United States Application or PCT International Application Number PCT/IP2015/002385
filed on May 11, 2015 (Confirmation Mo. ).

The application is entitled:

COMMUNICATION APPARATUS, SYSTEM, METHOD, AND PROGRAM

The above identified application was made or was authorized to be made by me.
{ believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

i have reviewed and understand the contents of the application for which this assignment with declaration is being submitted, including the
claims.

L am aware of the duty to disclose o the U.S Patent and Trademark Office all information known to me to be maierial to patentability as defined
in37 CFR 1.56.

1 hereby acknowledge that any willful false statement made in this assignment with declaration is punishable under 18 USC 1001 by fine or
imprisonment of not more than five (3) years, or both.

Authorization To Permit Access To Application by Participating Office

L3 If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office (JPO), the
Korean Intellectual Property Office (KIPO), the World Inteliectual Property Office (WIPQ), and any other intellectual property offices in which g
foreign application claiming priority to the above-identified application is filed access to the above-identified patent application. See 37 CFR 1.14{c)
and (h). This box should not be checked if the applicant does not wish the EFQ, JPO, KIPO, or other intellectual property office in which a foreign
application claiming priority to the above-identified application is filed {o have access to the application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the application-as-filed with respect to: 1) the above-identified
patent application-as-filed, 2) any foreign application to which the above-identified application claims priority under 35 USC 119(a)-(d) if a
copy of the foreign application that satisfies the certified copy requivement of 37 CFR 1.55 has been filed in the above-identified patent
application, and 3) any U.5. application-as-filed from which benefit is sought in the above-identified patent application.

In accordance with 37 CFR 1.14(¢}, acoess may be provided to fnformation concerning the date of filing the Authorization to Permit Access to
Avpplication by Participating Office.
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NAME OF 8GLE OR FIRST INVENTOR:

Given Name
(first and middle {if any ] Takayuli Family Name or Surname SASAKI

Inventor' s signafure Date

Residence: Tokyo, Japan

Mailing Address:  o/o NEC CORPORATION, 7-1, Shiba S-chome, Minato-ku, Tokyo 108-8001, Japan

NAME OF SECOND INVENTOR:

Given Name

(first and middle [if any D) Adsian Family Name or Surpame PERERIG
Inventor’s signaturs Date
Restdence: Zurich, Switzerland

Mailing Address:  ¢/o Eidgenoessische Technische Hochschule Zuerich, Universitacissirasse 6, Zurich 8097, Switzerdand

NAME OF THIRD INVENTOR:

Given Name

(first and middie [if anyD) Srdjan Family Mame or Sumame CAPKUN
Inventor’s signature Date
Residence: Zurich, Switzerland

Mailing Address:  ofo Eidgenoessische Technische Hochschule Zuerich, Universitacissirasse 6, Zurich 8097, Switzedand

NAME OF FOURTH INVENTOR:

Given Mame

{first and middle [if any]) Claudio Family Name or Sumame SORIENTE
Inventor’s signature Date

Residence: Zurich, Switzerland

Mailing

Address: ¢/0 Eidgencessische Technische Hochschule Zuerich, Universitaetsstrasse &, Zurich 8092, Switzerland

MNAME OF FIFTH INVENTOR:

Given Name

{first and middle [if anv]) Ramya Family Name or Sumame JAYARAM MASTI
. % T M 9™ Och 2o F
Inventor’s signafure WM IAqvaes Date = (e
Residence: Zurich, Switzeriand
Mailing
Address: o/o Eidgencessische Technische Hochschule Zuerich, Universitactsstrasse &, Zurich 8092, Switzerland
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Docket No.:
Only After Sept. 16, 2012

ASSIGNMENT WITH DECLARATION FORUTILITY OR DESIGN PATENT APPLICATION (37 CFR 1.63)

Whereas, l/we, the undersigned inventor(s) hereinafter called assignor(s), have invented certain improvements described in the application
identified below; (the “invention™) and

Whereas, NEC CORPORATION of 7-1, Shiba S-chome, Minato-ku, Tokyo 108-8001, fapan, (assignee), desires to acquire the entive and
exchusive right, title, and interest in the application and invention, and to any patents that may be obtained therefor in the United States, in any
U.S. territorial possessions, and in any and all foreign countries;

Now therefore, for valuable consideration, receipt whereof is hereby acknowledged,

I/we, the above named assignor(s), hereby sell, assign and transfer to the above named assignee, its successors and assigns, the entire and
exchusive right, title and interest in the application and the invention disclosed therein for the United States, U.S. territorial possessions, and in
any and all foreign countrics, including all divisions, and continuations, and continuations-in-part thereof, and all Letters Patent of the United
States that may be granted thereon, and all reissues and reexaminations, renewals, and substitutions thersof, and including the right to claim
priority under 35 U.S.C. §119,.and all rights for past infringsment, under the International Convention, and under any other refevant
International Treaties and Arrangements, and Y/we request the Director of the U.S. Patent and Trademark Office to issue any Letters Patent
granted upon the fuvention set forth in the application to the assignes, its successors and assigns; I'we will exccute without further consideration
all papers deemed necessary by the assignes, and generally perform all necessary acts 1o aid the assignes, its successors and assigns, to obtain
and enforce proper protection for the invention in connection with the United States and foreign applications, including but not Himited to all
divisional, continuation, rcissue and other applications for Letters Patent on the invention and execute all assignments thereof o the above
named assignee its successors and assigns, when called upon to do so by the assignes; and I'we will communicate to the above named assignee
or its representatives all facts known 1o the undersigned respecting the invention, whenever requested, testify in any legal proceedings in which
any of the applications ox patents may bevome involved, and do generally everyihing necessary to assist the above named assignes its successors
or assigns to obtain patent protection for the invextion in the United States and foreign countries.

(Legalization not required for recording but is prima facie evidence of execution under 35 U.S.C. §261)
As the below named inventor, 1 hereby declare that:

This assignment with declaration is {1  The attached application, or

directed fo:

X United States Application or PCT International Application Number PCT/IP2015/002385
filed on May 11, 2015 (Confirmation No.___ 3

The application is entitled:

COMMUNICATION APPARATUS, SYSTEM, METHOD, AND PROGREAM

The above identified application was made or was authorized to be made by me.
[ believe that I am the original inventor or an original joint inventor of a claimed invention in the application.

1 have reviewed and understand the contents of the application for which this assignment with declaration is being submiited, including the
claims.

I am aware of the duty to disclose to the U.S Patont and Trademark Office all information known to me to be material to patentability as defined
in37 CFR 1.56.

[ hereby acknowledge that any willful false staternent made in this assignment with declaration is punishable under 18 USC 1001 by fine or
tmprisonment of not more than five (5) vears, or both,

Authorization To Permit Access To Application by Participating Office

{1 1f checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office (JPO), the
Korean Intellectual Property Office (KIPO), the World Inteflectual Property Office (WIPQO), and any other inteflectual property offices in which a
foreign application claiming priority to the above-identified application is filed access to the above-identified patert application. See 37 CFR 1.14{c)

and (h). This box should not be checked if the applicant does not wish the EPQ, JPO, KIPO, or other infeliectual property office in which a foreign
application claiming priority to the above-identified application is filed 0 have access to the applcation.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the application-as-{iled with espect to: 1) the above-identified
patent application-as-filed, 2) any foreign application to which the above-identified application claims priority wader 35 USC 119(a)-(d) ifa
copy of the foreign application that satisfies the certified copy requirement of 37 CFR. 1.53 has been filed in the above-identified patent
application, and 3) any UK. application-as-fiied from which benefit is sought in the above-identified patent application.

In accordance with 37 CFR 1.14(c). access may be provided to information concerning the date of filing the Authorization to Permit Acoess to
Applcation by Participating Office.
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NAME OF SIXTH INVENTOR:

Given Name

{(first and middle [if anv]) Jason Family Name or Surname LEE

Inventor’s signature O ‘% — Date i {’3/ 64/ 20 5:?
Residence: Zurich, Switzerland

Mailing Address:  ¢/o Eidpencessische Technische Hochschule Zuerich, Universitastsstrasse 6, Zurich 8092, Switzerland

NAME OF SEVENTH INVERNTOR:

(Given Name

{first and middle [if any]) Family Name or Surname
Inventor’s signature Daie
Residence:

Mailing Address:

NAME OF EIGHTH INVENTOR:

Given Name

(first and middle [if anv]) Family Name or Surname
Tuventor’s signature Date
Residence:

Mailing Address:

NAME OF NINTH INVENTOR:

Given Name

(first and middle [if anv]) Family Name or Surname
Inventor’s signature Date
Residence:

Mailing Address:

NAME OF TENTH INVENTOR:

Given Name

{first and middle [if any]) Family Name or Surpame
Inventor’s signature Date
Residence:

Mailing Address:
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