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AO 440 (Rev 12/09) Summons 1t a Civil Action
UNITED STATES DISTRICT COURT
for the
SOUTHERN DISTRICT OF FLORID

RAPID MOBILE TECHNOLOGIES, INC ,
a Flonda Corporation,

Plamtyf

V. Crvil Action No.

MOTOROLA, INC , a Delaware Corporation,

Defendant

SUMMONS IN A CIVIL ACTION

To: (Defendant’s name and address)
MOTOROLA, INC.
c/o Registered Agent
CT CORPORATION SYSTEM
1200 S PINE ISLAND ROAD
PLANTATION FL 33324 US

A lawsuit has been filed against you.

Within 21 days after service of this summons on you (not counting the day you received it) — or 60 days 1f you
are the United States or a United States agency, or an officer or employee of the United States described in Fed. R. Civ.
P 12 (a)}(2) or (3) — you must serve on the plaintiff an answer to the attached complaint or a motion under Rule 12 of
the Federal Rules of Civil Procedure The answer or motion must be served on the plaintiff or plamtiff’s attomey,
whose name and address are

Peter G Herman, Esquire
Alexander D Brown, Esquire
Tripp Scott, Attorneys at Law
110 S E 6th Street, Suite 1500
Ft Lauderdale, FL 33301

If you fail to respond, judgment by default will be entered against you for the relief demanded n the complaint.
You also must file your answer or motion with the court.

CLERK OF COURT

Date:

Signature of Clerk or Deputy Clerk
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AO 440 (Rev 12/09) Summons in a Civil Action (Page 2)

Cuvil Action No.

PROOF OF SERVICE
(This section should not be filed with the court unless required by Fed. R. Civ. P. 4 ()}

This summons for (rame of individual and title, if any)

was recetved by me on (date)

3 1 personally served the summons on the individual at (place)

on (date) ;or

1 1 left the summons at the individual’s residence or usual place of abode with (name)

, a person of suitable age and discretion who resides there,

on (date) , and mailed a copy to the individual’s last known address; or

3 1 served the summons on (name of indrvidual) , who is

designated by law to accept service of process on behalf of (name of orgamzation)

on (date) , Or
[ 1 returned the summons unexecuted because ;or
O Other (specify)
My fees are $ for travel and § for services, for a total of § 000 .

I declare under penalty of perjury that this information is true.

Date:

Server's signature

Printed name and title

Server’s address

Additional information regarding attempted service, etc:

Pag
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UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF FLORIDA

RAPID MOBILE TECHNOLOGIES, INC,,
a Florida Corporation,

Plaintiff,
v.

MOTOROLA, INC,,
a Delaware Corporation,

Defendant.
/

COMPLAINT FOR WILLFUL PATENT INFRINGEMENT

Plantiff, RAPID MOBILE TECHNOLOGIES, INC., a Florida corporation, by and
through the undersigned, hereby files this Complaint for Willful Patent Infringement against

MOTOROLA, INC., a Delaware Corporation, and, in so doing, states as follows:

JURISDICTION, VENUE AND THE PARTIES

1. This is an action brought pursuant to the Patent Laws of the United States, 35
U.S.C. §§ 271, et. seq.

2. This Court has original jurisdiction pursuant to Title 28, United States Code,
Section 1331, as this case mvolves a federal question arising under the Constitution, laws or
treaties of the United States.

3. At all times material hereto, RAPID MOBILE TECHNOLOGIES, INC,, a Florida
corporation (hereinafter “RAPID MOBILE™), had its principle address located in Palm Beach
County, Florida.

4, At all times material hereto, MOTOROLA, INC., a Delaware Corporation

(hereinafter “MOTOROLA”), was engaged in the conduct of interstate commerce, and regularly

572122v1 890000 9001 1of10
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conducted business in this judicial district and, indeed, was registered with the Flonda
Department of State, Division of Corporations, as a Foreign Profit Corporation. Further,
MOTOROLA has a place of business located at 8000 West Sunrise Boulevard, Plantation,
Florida 33322, in Broward County, Florida.

S. This action arises as a result of the infringing conduct of MOTOROLA, which
implicates 1nterstate commerce.

6. Venue is proper in the Southern District of Florida pursuant to Title 28, United
States Code, Section 1391(b) and (c) as Defendant “resides” in this judicial district, as the term
“reside” is interpreted under Chapter 87, United States Code, and because a substantial part of
the events giving rise to the infringement claims at issue occurred within this judicial district.
Venue is also appropriate pursuant to Title 28, United States Code, Section 1400(b), which
provides, in part, that “[a]ny civil action for patent infringement may be brought in the judicial
district where the defendant resides”.

7. All conditions precedent have been met, waived, or satisfied to bring this lawsuit.

GENERAL ALLEGATIONS

8. In 2002, Edwin A. Hemandez, PhD, the Chief Executive Officer and President of
RAPID MOBILE, was a doctoral candidate graduate student at the University of Florida
(hereinafter the “University™)

9. Leading up to 2002, and in that year, Dr. Hernandez was aware of the consuming
and expensive tasks borne by mobile and wireless companies 1 connection with the testing and
configurations of their respective mobile devices.

10.  Intrigued by this reality, and studying the academic field of engineering in

connection with his doctoral candidacy at the University, Dr. Hernandez began working on a
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solution to this problem. Ultimately, through research efforts sponsored by the University, Dr.
Hernandez conceived of a method and system that would utilize both hardware and software
components to model and test various mobile network configurations and scenarios. Perfected,
this 1nvention significantly reduces the time and expense previously expended by mobile and
wireless companies in connection with the testing and configurations of their respective mobile
devices.

11.  Thereafter, on or about August 12, 2002, Dr. Hernandez presented his conceived
of invention to the University’s patent office. Together with Abdelsalam A. Helal, then an
employee of the University, Dr. Hernandez continued to perfect the characteristics of his
invention.

12, On July 31, 2003, Dr. Hernandez, through the University’s patent office, filed a
provisional patent application with the United States Patent and Trademark Office (“USPTO”).

13. On August 2, 2004, Dr. Hernandez, again through the University, filed a formal
patent application with the USPTO, under application number 10/909,588, in which he and Dr.
Helal were identified as co-inventors of the invention in suit.

14.  Meanwhile, in and around November 2003, after successfully completing his
doctoral program at the University, Dr. Hernandez was hired by MOTOROLA as an engineer.
Dr. Hemandez worked for MOTOROLA at its Plantation, Florida office.

15. On or about November 17, 2003, prior to commencing his employment with
MOTOROLA, Dr. Hemandez entered nto a written employment agreement through which he
disclosed the 10/909,588 patent application that was then pending before the USPTO. A copy of

the referenced employment agreement is attached hereto as Exhibit “A”.
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16.  In response to an apparent high level of interest in his invention, following the
commencement of his employment there were several instances in which Dr. Hemandez
disclosed the nature and substance of his invention to MOTOROLA.

17. Indeed, in mid-October 2006, Dr. Hemandez exchanged correspondences with
MOTOROLA executives wherein he provided MOTOROLA with an actual copy of his pending
patent application. Conversations between MOTOROLA and Dr. Hernandez regarding Dr.
Hernandez’s invention continued following this exchange.

18. Ultimately, on June 12, 2007, the United States of America issued the patent over
Dr. Hernandez’s invention under United States Patent No. 7,231,330 (“the ‘330 Patent”). Asa
result of an assignment from Dr. Hernandez and Dr. Helal, the ‘330 Patent was issued to the
University. A copy of the ‘330 Patent is attached hereto as Exhibit “B”.

19.  Dr. Hernandez thereafter advised MOTOROLA of the issued ‘330 Patent.

20. On December 14, 2009, Dr. Hernandez, acting as the CEO and President of
RAPID MOBILE, entered into an exclusive licensing agreement relative to the ‘330 Patent with
the University. Amongst other privileges, said exclusive licensing agreement provides RAPID
MOBILE with the exclusive right to practice, market and license the invention claimed through
the ‘330 Patent. The exclusive licensing agreement also provides RAPID MOBILE with the
right to police and enforce the parameters of the ‘330 Patent through any legal means, including,
but not limited to, though the filing of a patent infringement lawsuit such as the instant one.

21.  During Dr. Hernandez’s employment, MOTOROLA was made aware of his
relationship with RAPID MOBILE and the exclusive rights to the ‘330 Patent held by RAPID

MOBILE.
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22.  On January 26, 2010, following additional discussions between Dr. Hernandez
and MOTOROLA executives concerning the subject matter of the ‘330 Patent, MOTOROLA
Director Chin P. Wong advised Dr. Hernandez that MOTOROLA was using the invention
claimed in the ‘330 Patent. Mr. Wong invited Dr. Hernandez to view the system implemented
by MOTOROLA at 1ts Plantation, Florida office.

23. On January 28, 2010, Mr. Wong escorted Dr. Hernandez to the location where the
subject system was implemented, and provided Dr. Hernandez access to the same. During the
meeting, Dr. Hernandez was able to conclude that the system established by MOTOROLA was
that which he invented and is claimed in the 330 Patent. At that same time, Mr. Wong advised
Dr. Hernandez that the invention had proven successful to MOTOROLA.

24.  Following the January 28, 2010 meeting with Mr. Wong, Dr. Hernandez again
advised MOTOROLA of RAPID MOBILE’s rights to the ‘330 Patent, and notified
MOTOROLA that he considered their conduct (i.e., using the system shown to him by Mr.
Wong) to constitute literal infringement of the claims of the ‘330 Patent.

25. Additionally, on February 17, 2010, RAPID MOBILE corresponded in written
fashion with MOTOROLA and offered a license to use the invention claimed in the ‘330 Patent.
A copy of said correspondence is attached hereto as Exhibit “C”.

26.  On March 1, 2010, RAPID MOBILE also engaged 1n a telephone conference with
Edward Jay Fung and Chang Chu, both MOTOROLA executives, concerning a potential license
of the ‘330 Patent to MOTOROLA. Dr. Hernandez was not a party to this particular
communication. In connection with this meeting, RAPID MOBILE forwarded a copy of the
actual ‘330 Patent document, along with an informational pamphlet describing the invention, to

Fung and Chu.
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27.  Amongst other things, during the March 1, 2010 telephone conference, Mr. Chu
acknowledged that MOTOROLA implemented a system that effectively performs in the manner
described in the ‘330 Patent, but denied infringement. It was also alleged by MOTOROLA at
this juncture that “several companies” were using the technology claimed in the ‘330 Patent;
MOTOROLA to date has not identified any of the “several companies.”

28.  Following the March 1, 2010 telephone conference, Fung and Chu immediately
confronted Dr. Hernandez at MOTOROLA offices in Plantation, Florida, and accused Dr.
Hernandez of trying to sue the company. Mr. Fung asked that Dr. Hernandez not sue the
company, and promised that a licensing deal of the ‘330 Patent would be worked out between
MOTOROLA and RAPID MOBILE.

29.  Sometime thereafter, upon following up with Fung and Chu concerning the March

1, 2010 conversation, Dr. Hernandez was mstructed to direct all communications to

MOTOROLA’s legal department.

30. Accordingly, on April 12, 2010, having received no substantive follow-up
communication from MOTOROLA on the issue, RAPID MOBILE communicated with
MOTOROLA’s Senior Intellectual Property Attorney. A copy of said correspondence is
attached hereto as Exhibit “D”.

31.  Through the April 12, 2010 correspondence, RAPID MOBILE again advised
MOTOROLA of its mnfringing conduct, and again offered it a license of the ‘330 Patent.

32, On April 30, 2010, MOTOROLA responded to RAPID MOBILE advising that 1t
was not interested 1 licensing the ‘330 Patent.

33. On June 11, 2010, MOTOROLA having failed to address its actions, and

choosing, nstead, to ignore the claims of the ‘330 Patent, Dr. Hernandez communicated directly

572122v1 890000 9001 6 0f 10



)-cv-62504-CMA Document 1 Entered on FLSD Docket 12/23/2010 Page

with MOTOROLA’s Senior Intellectual Property Attorney. In this mstance, demand was made
agan that MOTOROLA recognize the rights under the ‘330 Patent and either cease using the
aforementioned infringing or enter into a licensing agreement with RAPID MOBILE so that its
use would be permitted and authorized.

34, By July 1, 2010, in response to the June 11, 2010 correspondence, Dr. Hernandez
was placed on administrative leave by MOTOROLA and advised that he was under internal
“mnvestigation.” On that same date Dr. Hernandez was abruptly stripped of his access to
MOTOROLA offices, files and computers.

35.  On July 15, 2010, Dr. Hernandez was terminated from his employment with
MOTOROLA.

36. Following its termmation of Dr. Hernandez, MOTOROLA has continued to
blatantly, intentionally and willfully refuse to respond to the charges of infringement.

37. Thus, being unable to convince MOTOROLA to cease 1ts infringing conduct,
RAPID MOBILE was thereafter required to retain the undersigned counsel to pursue its interests in
this matter, and is obligated to pay the undersigned a reasonable attorneys’ fee for their services, and
to retmburse the undersigned for any costs incurred in connection with said representation.

38.  This lawsuit followed.

COUNT I:
TEMPORARY AND PERMANENT INJUNCTIVE RELIEF

39.  Plamtiff realleges and revers paragraphs one (1) through thirty-eight (38) as if
fully set forth herein.

40.  This 1s an action for temporary and permanent injunctive relief pursuant to Title

35, United States Code, Section 283, of the United States Patent Act.
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41.  Said section provides that this Court may “grant mjunctions in accordance with
the principles of equity to prevent the violations of any right secured by patent, on such terms as
the court deerns reasonable.”

42, As alluded to in more detail above, MOTOROLA has infringed, and continues to
infringe, on the 330 Patent.

43.  Despite repeated demands, MOTOROLA continues to infringe the claims of the
330 Patent.

44.  Such refusal to honor Plaintiff’s exclusive patent rights has caused, and will
continue to cause, irreparable harm. Each day that Plaintiff 1s deprived of its earned intellectual
property rights causes irreparable injury.

45.  Plaintiff has no adequate remedy at law, especially because the property at issue 1s
intellectual property and patented work that is being deprived.

46.  There is no remedy at law that can fully compensate Plaintiff for the deprivation
of said patent rights, and, in light of the facts of this case, there is a substantial likelihood that
Plaintiff will succeed on the merits of the instant case.

WHEREFORE, Plamtiff RAPID MOBILE TECHNOLOGIES, INC., a Florida
corporation, by and through the undersigned, hereby respectfully requests that the Court enter a
temporary and permanent injunction enjoining Defendant MOTOROLA, INC., a Delaware
Corporation, and all those 1 active concert and participation with MOTOROLA, INC., from
using, making, selling, marketing, distributing, transferring, or otherwise infringing on the claims
of the “330 Patent as more fully set forth above, together with costs, attorneys’ fees, and such

other and further relief as this Court deems just and proper.
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COUNT II:
WILLFUL PATENT INFRINGEMENT

47.  Plaintiff realleges and revers paragraphs one (1) through thirty-eight (38) as if
fully set forth herein.

48.  This is an action for patent infringement pursuant to Title 35, United States Code,
Section 271, of the United States Patent Act.

49, As more fully set forth above, MOTOROLA has infringed, and continues to
infringe, the claims of the ¢330 Patent by, af least, making and using infringing technology

50.  All such infringing conduct of MOTOROLA has occurred and was committed by
MOTOROLA in a willful manner, irrespective of and despite repeated demands that
MOTOROLA mmmediately cease its infringing conduct and recognize the rights under the ‘330
Patent.

51.  MOTOROLA’s actions have been commifted and performed m a willful,
knowing and bad faith manner.

52. MOTOROLA’s actions have caused, and continue to cause, irreparable harm to
Plaint1ff to which there is no adequate remedy at law.

WHEREFORE, Plainuff RAPID MOBILE TECHNOLOGIES, INC., a Florida
corporation, by and through the undersigned, hereby respectfully demands judgment agamst
Defendant MOTOROLA, INC., a Delaware Corporation, for the full amount of damages
sustamned, including, but not limited to, any and all remedies available pursuant to the Patent
Laws of the United States, 35 U.S.C. §§ 271, et. seq., which included, but are not limited to, a
reasonable royalty award, disgorgement of the profits received by Defendants, treble damages,
costs, pre and post judgment interest at the maximum allowable rate, attorneys’ fees, and such

other and further relief this Court deems just and proper.
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DEMAND FOR JURY TRIAL

Plamtiff RAPID MOBILE TECHNOLOGIES, INC., a Florida corporation, hereby

demands trial by jury of all issues so triable as a matter of law.

Dated this 23rd day of December, 2010.
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Respectfully Submitted,

[s/ Alexander D. Brown
ALEXANDER D. BROWN, EsQ.

FLA. BARNO. 752665
adb@trippscott.com

PETER G. HERMAN, ESQ.

FLA BAR. No. 353991
pgh@trippscott.com

TRIPP SCOTT, P.A.

110 SE Sixth Street, 15th Floor

Ft. Lauderdale, Florida 33301

Tel: 954.525.7500; Fax: 954.761.8475
Counsel for Rapid Mobile Technologies, Inc
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RAPID MOBILITY NETWORK EMULATOR
METHOD AND SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This apphication clamms the benefit of US Provisional
Application No 60/491,637, filed in the United States Patent
and Trademark Office on Jul 31, 2003, the entirety of winch
15 incorporated heremn by reference.

BACKGROUND

1 Field of the Invention

This nvention relates to the field of network emulation
and, more particularly, to emulation of wireless networks.

2 Description of the Related Art

Mobile computing networks provide environments and
scenarios that challenge current computing paradigms Cur-
rent network protocols frequently are unable to efficiently
deal with mobility 1ssues regarding both nomadic data and
devices In consequence, various software-based tools,
referred to as simulators, and hardware-based tools, referred
to as emulators, have been developed by the research
community to study and improve the performance of net-
work protocols, determune data restriction points in net-
works, and reduce the cost of hardware implementation

While software-based simulation tools do provide
researchers with the ability to model various networking
scenarios, such systems have disadvantages One disadvan-
tage 1s that the duplication of the software development
process for purposes of simulation, for example to support
new operating system platforms and/or newly introduced
wireless technologies, 1s costly, time consuming, and often-
times impractical. As an example, to support a new network
technology, each component used by a software-based net-
work simulator, from traffic generators, Transmussion Con-
tral Protocol (TCP) mmplementation, to application level
mterfaces, would have to be developed and implemented as
an object file within the simulator library Further develop-
ment efforts would be required to use these objects or
software components across different computing platforms

Another disadvantage is the amount of time simulators
require for performing different simulations Typically,
simulators required an amount of time that 1s several orders
of magmtude larger than the amount of time that ts being
smulated For example, on average, several hours of simu-
lation time are needed to simulate several minutes of a given
real-time network scenario As software simulators already
require a sigmficant amount of time to model wired and/or
wireless networks, the introduction of rapid mobility con-
ditions and complex propagation models relating to mobile
networks further challenges the utihty and suitability of
software-based simulators Unfortunately, efforts to improve
software-based simulator performance by simphfying mod-
ehing tasks through the reduction of the number of modeling
parameters used durmg a simulation can lead to misleading,
1f not erroneous results

Wire-lme emulators provide researchers with a faster and
more efficient alternative than software-based simulators
Several different wire-line emulators have been developed to
replicate the conditions of end-to-end network delays For
example, the End-to-End Emulator as described in C Bolot,
End-to-End Packet Delay and Loss Behavior in the Internet,
ACM Computer Communication Review, Vol , 23, No 4,
pp 289-298 (October 1993), seeks to mutate the Internet by
providing end-to-end network delay using Internet Control
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Message Protocol (ICMP) packets as a real tune traffic
source The Ohio Network Emulator (ONE) as described
M Allman, A Caldwell, S Ostermann, ONE The Ohio
Network Emulator, TR-19972, School of Electrical Eng:-
neering and Computer Science, Ohio Umversity (August
1997), is able to 1 ission, q g, and propa-
gation delay between two computers mterconnected by a
router

Presently, however, wire-line emulators do not account
for charactenstics of rapid mobihity networks or complex
signal propagation models As such, conventional wire-line
emulators are not available or are unable to model mobile
networks.

SUMMARY OF THE INVENTION

The mventive arrangements disclosed heremn provide a
method and system for modeling mobile networks More
particularly, the present nvention utilizes both hardware and
software components to model and test various mobile
network configurations and scenarios According to one
embodiment of the present invention, a mobile node can be
configured to wirelessly communicate with an application
via one or more wireless nodes. Motion of the mobile node
can be simnulated by dynamically adjusting the signal recep-
tion sensitivity and signal transmussion strength of each
wireless node Communications exchanged between the
application and the mobile node can be momtored and
tracked to study the behavior of the mobile network, includ-
mg the effects of motion of the mobile node upon overall
network performance,

One aspect of the present invention mncludes a system for
emulating mobile network commumications The system can
mnclude one or more wireless nodes configured to varably
adjust one or more wireless commumecation characteristics,
at least one mobile node configured to wirelessly commu-
nicate with selected ones of the wireless nodes, and a
network emulator communicatively linked to each wireless
node The wireless commumcation characteristics can
mnclude signal reception sensitivity and signal transmussion
strength of the wireless nodes The network emulator can be
configured to replicate attributes of a wired communications
network The system also can mclude a home agent and a
controller communicatively linked with the wireless nodes.
The home agent can be configured to interact with one or
more of the mobile nodes via selected ones of the wireless
nodes The controller can be configured to control signal
reception sensitivity and signal transimission strength of each
wireless node

According to another embodiment of the present mven-
tion, three wireless nodes can be included In any case, each
of the wireless nodes can include a wireless access pomnt
having an antenna, for example an omni-directional antenna,
and a varable attenuator The wireless nodes also can
nclude a routing device communicatively linking the access
pownt with the network emulator

The controller can be configured to dynamicatly adjust the
wireless communication characteristics of one or more of
the wireless access points by varying an amount of attenu-
ation provided by the attenuators to simulate motion of one
or more of the mobile nodes For example, aitenuation
provided by at least one of the attenuators can be mncreased
while simultaneously decreasmg attenuation provided by
another one of the attenuators The controller can dynami-
cally adjust the amount of attenuation provided by at least
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two of the attenuators to emulate at least one mobile network
charactenstic such as speed, acceleration, and/or trajectory
of the mobile node

The system also can mclude a data logging component
configured to record data throughput of one or more of the
wireless nodes and/or a measure of signal strength received
from at least one of the wireless nodes at one or more of the
mobile nodes

Another aspect of the present invention can include a
method of emulating mobile network communications The
method can nclude mitiating commumications between a
home agent and a mobile node via one or more wireless
nodes, while the mobile node wirelessly communicates with
at least one of the wireless nodes, dynamically adjusting one
or more wireless commumcation characteristics of one or
more of the wrreless nodes to simulate movement of the
mobile node, and monitoring communzcations in the mobile
node and/or one of the wireless nodes As noted, the wireless
communication charactenstics can include signal reception
sensitivity and signal transmission strength of the wireless
nodes

Notably, each of the wireless nodes can include a wireless
access point having an antenna and a variable attenuator
The wireless nodes further can include a routing device The
wireless nodes can be commumecatively linked with the
home agent through a network emulator

According to another embodiment of the present inven-
tion, the step of dynamically adjusting the wireless commu-
nication charactenstics can include varying an amount of
attenuation provided by at least one of the attenuators to
emulate motion of the mobile node The present mvention
dynamically adjusts the amount of attenuation provided by
at least one of the attenuators to emulate at least one mobile
network characteristic such as speed, acceleration, and/or
trajectory of the mobile node Notably, attenuation provided
by at least one of the attenuators can be mcreased while
attenuation provided by another one of the attenvators can
be simultaneously decreased

BRIEF DESCRIPTION OF THE DRAWINGS

There are shown 1n the drawings, embodiments which are
presently preferred, 1t being understood, however, that the
mvention 1s not hmted to the precise arrangements and
mstrumentahities shown

FIG. 1 1s a schematic diagram 1llustrating a system for
modeling a mobile network 1n accordance with one embodi-
ment of the present mvention

FIG 2 1s a flow chart 1llustrating a method of modeling a
mobile network in accordance with the inventive arrange-
ments disclosed herein

DETAILED DESCRIPTION OF THE
INVENTION

The present mnvention provides a method and system for
simulating various mobile network configurations and/or
scenarios In particular, the present invention utihzes both
hardware and software components to model various mobile
networks Communications exchanged between an apphica-
tion and a mobile node can be monitored and tracked to
study the behavior of the mobile network

The mnventive arrangements disclosed herem provide a
novel approach to mobile network emulation that mcorpo-
rates existing software-based network simulation with wire-
less network hardware Accordingly, the inventive arrange-
ments disclosed herein provide realistic models of mobile
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networks and vanous mobile connection scenarios Using
the present invention, mobility in wireless networks can be
ernulated by affecting the physical parameters of the net-
work to emulate various mobile network characteristics
mncluding, but not limuted to, speed, acceleration, and/or
trajectory changes of the mobile node by controlling the
causality between network parameters and network behavior
perceived by the mobile node

FIG 1 is a schematic diagram illustrating a system 100 for
modehng a mobile network in accordance with one embodi-
ment of the present mvention. As shown, the system 100 can
include one or more wireless nodes 105, an emulator 110, a
home agent 115, and a controller 120 The system 100
further can mnclude one or more mobile nodes 125 Thus, as
1llustrated, although only three wireless nodes 105 and two
mobile nodes 125 are 1llustrated, those skilled 1n the art will
recogmize that any number of such components can be
introduced or mncorporated nto the system 100 i order to
emulate more diverse topologies and system architectures

Each mobile node 125 represents a moving network node,
commumcations device, and/or computer system Each
mobile node 125 can be a computing device having a
suitable wireless communication nterface The mobile
nodes 125 can be implemented as general purpose comput-
g devices, each having a wireless transcerver such as an
integrated transceiver or a separate transcerver communica-
tively Iinked to the unit, for example a wireless network
nterface card or other wireless peripheral attachment For
instance, the mobile node 125 can be a laptop or portable
computer, a personal digital assistant, or portable telephone
which has been configured to communicate using a suitable
wireless commumcation protocol

It will be readily appreciated by those of ordmary skill 1n
the art that the mobile nodes 125 can be implemented as any
suitable computing device having a wireless transcerver
capable of commumcating wirelessly with the wireless
nodes 105. The mobile node 125 need not be a moveable or
roaming component as the system 100 1s configured to
simulate motion of the mobile node 125 at any of a varety
of different speeds, accelerations, or trajectories despite the
mobile node 125 bemng stationary m nature If desired,
however, the mobile node 125 can be repositioned at any of
a variety of different locations The mobile nodes can be
configured to communicate using any of a vanety of differ-
ent wireless communications protocols, mcluding, but not
himated to, 802 1a, 802 11b, 802 11g, 3G, Cellular-1P, and
mobuile-IP wireless communication protocols

The wireless nodes 105 each can include a wireless access
point 130 By using actual hardware components instead of
modeling the components, the complexity of coding algo-
rithms and the computation time required to simulate wire-
less commumcation characteristics including, but not him-
tted to, radio-wave fading, antenna propagation, or other
base station implementation details can be avoided The
wireless access pomts 130 can be high frequency wireless
entry points configured to commumcate usmg any of a
variety of different wireless communications protocols so as
to commumcate with the mobile nodes 125 Any suitable
wireless communication protocol can be implemented using
the access points 130 and the mobile nodes 125 and, as such,
can be tested using the system 100,

Each access point 130 can be a wireless access point
having an antenna 140 Each antenna 140 can be an omm-
directional antenna so as to model base station signal
transmussion and reception behavior Accordingly, each
access pomt 130 can receive wireless communications via
1ts antenna 140 and forward recerved wireless communica-
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tions over a wired, packet-based communications network
Communications received by each wireless node 105 via the
wired, packet-based communications network can be wire-
lessly transmitted via the antenna 140 of the receiving
wireless node 105.

Each wireless node 105 also can include an attenuator 145
disposed between each wireless access pomt 130 and
antenna 140 The attenuators 145 can be implemented as a
variable or programmable attenuator for use with antennas
Each attenuator 145 can rece1ve control signals allowing the
amount of attenuation provided by that attenuator 145 10 be
controlied dynamically from another device Accordingly,
wireless communication characteristics such as the sensitiv-
sty of the access pomt with respect to both signal reception
and signal transmussion can be modified by adjusting the
attenuators 145

For example, by increasing the amount of attenuation
provided by an attenuator 145, the power delivered from a
wireless access pomnt 130 to an attached antenna 140 for
transmussion as well as the power of a signal recerved by an
antenna 140 that is delivered to the wireless access poimnt 130
can be reduced Decreasmng the amount of attenuation allows
the wireless access point 130 to deliver increased power to
an attached antenna 140 for transmussion as well as receive
higher power signals from the attached antenna 140

The wireless nodes 105 further can include routers 135
Although a dedicated hardware router can be used, accord-
g to another embodiment of the present invention, one or
more of the routers 135 can be implemented using a com-
puter system having appropriate routing software executing
therem The routers 135 also can include mobility manage-
ment software providing thresholds and events notification
to avoid system problems or failure, real-time updates on
network events, automatic discovery of access points, track-
g of network traffic and usage for analysis of network
utilization, and data reporting and data export functions

The controfler 120 1s operatively connected to each
attenuator 145 Accordingly, the controller 120 can provide
control signals to each attenuator 145 of the wireless nodes
105. The controller 120 can be implemented as a program-
mable computer system or as a standalone, dedicated con-
troller umt In either case, the controller 120 can variably
and continually adjust the amount of attenuation provided by
each attenuator 145 by sending appropriate control signals to
the attenuators 145,

The controller 120 can mclude a suitable communications
mterface for communicating with each attenuator 145
Wlule each attenuator 145 can be adjusted individually by
the controller 120, accordmg to one aspect of the present
nvention, the controller 120 can vary the amount of attenu-
ation provided by each attenuator 145 1n a predetermined
pattern so as to mode] the movement of a mobile node 125
By varying the attenuation of one or more of the attenuators
145 according to a grven pattern, various motion related
parameters 1ncluding, but not hmited to, speech, accelera-
tion, and trajectory of the mobile node 125 can be emulated
Addonatly, the controller 120 can concurrently control and
dynamically adjust the attenuation provided by each attenu-
ator 145

The emulator 110 can be a hardware or a software
network emulator According to one embodiment of the
present wmvention, the emulator 110 can be implemented as
a software-based network emulator configured to emulate
various performance scenarios such as tunable packet delay
distributions, congestion and background loss, bandwidth
hmtation, and packet reordermg and duplication For
example, the emulator 110 can be mmplemented using a
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computer system executing the National Institute of Stan-
dards and Technology (NIST) emulator

The home agent 115 can be a computing environment
with whuch the mobile node 125 can communicate via the
wireless and wired portions of system 100 For example, the
home agent 115 can be one or more application programs
which the mobile node 125 can access, a virtual private
network (VPN) configuration, virtual environment, or the
like Because the network and transport layers of the system
100 are 1solated from the home agent 115, any applications
and/or other virtual environments can be tested without
changing application programming interfaces (API’s) to any
such apphications and/or virtual environments

While the emulator 110, the home agent 115, and the
controller 120 are depicted as independent components, it
should be appreciated that one or more of these components
can be combined 1nto a single, more complex component
For example, the home agent 115, the emulator 110, and the
controller 120, if implemented as application programs, can
be mcluded within a single computer system. Similarly,
various combinations of the emulator 110, the home agent
115, and the controller 120 can be implemented 1 two or
more computer systems

It should be appreciated that the various components
discussed with reference to FIG 1 have been provided for
purposes of illustration As such, the present ivention can
be embodied 1 other forms For example, according to one
embodiment of the present invention, wireless nodes 105
can be provided which allow for programmatic control of
signal transmussion strength or power Such an embodiment
also can include an attenuation mechamsm for controlling
the sensitivity of the recerver portion of the wireless node
Depending upen the configuration of system 100, the con-
troller 120 also can be commumcatively linked with the
emulator 110 Accordingly, functions of the controller 120
can be directed by the home agent 115 1f so desiwred

In operation, one of the mobile nodes 125 can begin
communicating with the home agent 115 That mobile node
125 can establish a wireless communication hnk with the
wireless node 105, labeled A (hereafter 105A) The control-
ler 120 can be configured to mtially set the attenuation level
of the attenuator 145 of wireless node 105A to a mimmum,
or at least set the attenuation to a level which permuts the
mobile node 125 to communicate with the wireless node
105A The controller 120 can continually increase the
attenuation provided by the attenuator 145 of wireless node
105A to stmulate mobile node 125 traveling away from the
wireless node 105A

The controller 120 can concurrently set the attenuvator 145
of wireless node 105, labeled B (hereafter 105B), to maxi-
mize attenuation That 15, wireless node 105B can be set for
maximum attenuation while wireless node 105A 1s commu-
nicating with the mobile node 125. Subsequently, while the
attenuation for wireless node 105A 1s increasmg, the con-
troller 120 can cause the attenuation of wireless node 1058
to decrease so as to simulate mobile node 125 moving away
from wireless node 105A and moving toward wireless node
105B The emulator 110 can simulate various conditions of
an attached wired network By varymg the amount of
attenuation provided by each attenuator 145 and the rate at
which the attenuation either increases and/or decrease
each respective network node 105, the controller 120 emu-
lates motion of the mobile node 125 for any of a variety of
different trajectories, speeds, and/or accelerations It should
be appreciated that more than one mobile node 125 can be
used or be active at one fime
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One or more data logging components (not shown) can be
disposed 1n one or more of the various components of the
system 100 For example, the mobile node 125 can be
configured to record information such as the strength of the
signal recerved at the mobile node 125 over time Sinularly,
the routers 135 and/or the access pomts 130 can be config-
ured to record information including, but not hmted to, the
amount of data passing through each wireless node 105 The
emulator 110, the home agent 115, and the controller 120
also can be configured to record transactions and component
settmgs

Recorded information can be tume stamped for purposes
of comparison with data recorded from other components
Additionally, each respective data logger can be configured
to record the source of a recerved request For example, each
router 135 or other data logging component of the wireless
nodes 105 can record which mobile node 125 1s sending
and/or recetving communications from that wireless node
105.

Accordmngly, recorded information and network behavior
can be analyzed with respect to time and varying attenuation
settings for the various wireless nodes 105 For example, the
strength of the signal recetved at the mobile node 125 can be
analyzed and compared with the data throughput of each
wireless node 105 over nme Such an analysis can reveal
hand-off rates between the wireless nodes 105

FIG 2 is a flow chart 1llustratng a method 200 of
emulatng mobile network communications m accordance
with the imnventive arrangements disclosed heren The
method can begin m step 205 where the system 1s mitialized
The wireless nodes, the controller, and the emulator are
brought onlne and the home agent 1s imtialized For
example, an application program or other virtual environ-
ment that can interact with the mobile nodes can be executed
or mstantiated

One or more mobile nodes can be positioned at a location
(or locations) within commumncation range of each of the
wireless nodes, For example, a mobile node can be posi-
tioned approximately 10 meters from a penimeter established
by the antennas of the wireless nodes It should be appre-
cated, however, that the mobile nodes can be located at any
sustable distance from the wireless nodes so long as wireless
com. 10ns can be d between the mobile node
and the wireless node when little or no attenuation 1s used

In step 210, commumcations between the mobile node
and the home agent can be imtiated For example, the mobile
nodes can imtiate a file transfer or some other task which can
erther be conducted throughout the method 200 or can be
performed in an iterative manner

In step 215, the attenuation provided by one or more of the
attenuators can be dynamically varied For example, the
controller can decrease the amount of attenuation for one of
the wireless nodes while increasing the amount of attenua-
tion with respect to the other wireless nodes In this manner,
motion of the mobile node can be emulated As noted, by
varymg the rate and amount of attenuation of one or more of
1he attenuators, different charactenstics of motion such as
the trajectory, speed, and/or acceleration of the mobiie node
can be emulated

For example, 1 order to emulate speed, two factors can
affect the mobile node recerved signal strength and signal-
to-noise ratio (SNR) As the SNR 1s defined by the Log
(signal/noise), modifying the signal strength modifies the
SNR The SNR also can be emulated by adding randomness
to the attenuation mechamsm Noise can be added in the
form of a Gaussian Distribution (Normal Distribution) at a
certain mean and variance In any case, these factors can be
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varied from the wireless access point and can be received at
the chent adaptor (network card) level Mobihty 1s then
emulated by increasing the signal strength and reception
sensitivity of one wireless access point and decreasing the
signal strength and reception sensitivity of the other two
wireless access pomnts, Signal strength and reception sensi-
tivity of any two or more wireless access ponts can be
varied to emulate-a predetermined path of motion, or the
trajectory, of the mobile node(s) and the wireless commu-
mication scenario under evaluation Other wireless commu-
nication charactenstics can be suularly varied Besides
signal strength, reception sensitivity, and SNR, other com-
mumnication charactenistics that can be vaned mnclude, for
example, a bit error rate (BER).

The controller can be programmed to vary the attenuation
of one or more attenuators of each of the wireless nodes to
emulate mobility scenarios where the mobile node 1s moving
ata particular speed, at a particular directional path, and over
particular terrain Equation 1 represents the path loss and the
signal received by a network node at a distance d from a
wireless access point

SAdBW)=S (dBW)+G (dB}+G (dB)-K,-nlog, o(d) &)

The values of G, mndicate the gamns at the both ends of an
antenna, using the 1sotropic i dB, In other words, the signal
strength received at the mobile node 1s the summation of all
the gams (S, G,) minus the propagation loss due to fading
of the signal This propagation loss depends on the many
charactenistics of the terramn and can be empirically defined
as discussed n K Pahlavan, A. Levesque, Wireless Infor-
maton Networks, John Wiley & Son’s, New York (1995),
using different values of K, and n, depending upon different
terrain conditions at different frequency values.

The experimental values and equations used for signal
propagation correspond to the modeling for mndoor and
micro-cellular environments, as discussed 1n K Pahlavan, et
al, Wireless Information Networks, are 1llustrated with ref-
erence to equation 2 The empirical model indicates that the
attenuation s negligible at closer distances from the
antenna, and quickly, loganthmically decays at certamn dis-
tances using different values of n and K, In this case, 10 and
20 are used m equation 2

@) A= 0, d £ R/100 and d >= 1 2R
10 + nlog(d), R/I100 <d S 09R
20 + 10(a + 1 3)log(d), d>009R

In equation 2, d 1s the distance between the wireless access
point and the mobile node and R 1s the cell ratio having a
value of 500 meters A square attenuation model was used to
determine the handoff rate between the wireless nodes as set
forth 1n equation 3

3) Ad) = 0,

Although the attenuators can be varied to provide several
different values of attenuation, acceptable values of attenu-
ation can be determined through empirical study For
example, attenuation can range from approximately 0 to 60
dB or another range so as to prevent wireless access pont
signal leakage.
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Accordingly, attenuation of each wireless node can be
varied using the equations specified above fo emulate
motion of mobile nodes As noted, various mobile network
characteristics such as speeds, accelerations, and trajectories
of the mobile node(s) can be emulated by varying attenua-
tion levels The controller and/or the home agent can be
programmed to vary attenuations to emulate a variety of
different mobile network charactenstics Notably, with
respect to terram, different terrains also can be emulated by
mapping survey data to settings of the attenuators As used
herein, the term “terrain” can be used to refer to different
natural and/or man-made landscapes For example, “terrain”
can be used to describe a mountainous landscape, a land-
scape having valleys, lakes, and the hke The term further
can refer to urban and/or rural landscapes as well as the
landscape of a city in reference to building height, place-
ment, and the like

In step 220, network activity can be momntored and
logged More particularly, the data throughput at each wire-
less node can be tracked over time and compared with the
attenuation function as appled to each respective wireless
node Accordingly, by analyzing the data throughput of each
wireless node, the handoff rate, or the rate at which the
mobile node leaves the coverage area of one network node
and enters the coverage area of another, can be determmed
The sigpal strength as measured at the mobile node also can
be momtored and compared with the attenuation function
applied to the wireless nodes

1t should be appreciated that other quantities and/or
characterstics can be measured and/or momtored such as
the power consumed at the mobile node, the handoff pro-
tocol performance, and protocol synchronization According
to one aspect of the present invention, the performance of IP
Secunty (IPSec) protocol and IP m IP tunneling can be
evaluated, for example i the context of Mobile-IP, m
conjunction with Virtual Private Networks (VPN) and Layer
2 Tunnel Protocol (L2TP) as secured links over Mobile
wireless Networks Handoff performance also can be evalu-
ated

Additionally, wireless communication charactenstics
such as authentication and authonzation latencies, for
example in the case of IEEE 802 111, can be emulated A
Radius Server (authentication server) can be co-located 1n
one of the wired nodes such that delays can be measured and
wireless authentication also can be emulated Throughput
performance can be momtored for any of a vanety of
different communications protocols such as Mobile IP v 6
The performance of any mgher-layer protocol, mcludng but
not lmited to Hypertext Transfer Protocol (HTTP), File
Transfer Protocol (FTP), Universal Plug and Play (UPnP),
Stmple Mail Transfer Protocol (SMTP), multimedia apphi-
cations over User Datagram Protocol (UDP) or TCP, and
Layer-2 protocols such as WME and IEEE 802 11e can be
evaluated by simply switching access pomts

The present mvention also can emulate other wireless
communication characteristics such as load and congestion
by hmitng the wireless pomt response time Network
topologies can be emulated by setting (x,y) coordnates of
the base stations or access pomts A mobile node moving
from pomt (x1, y1) to (x2, y2) will then mtercept a set of
access pomts such that handoff will occur Depending upon
the velocity equations and the location of each node m an
emulated network topology, an emulated sense of location
can then be acquired Location-based services can be evalu-
ated and tested using the present mvention by mapping
signal strength to a (x,y) location Any application at the
mobile node and the emulator can use (x,y) coordinates to
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perform handoff, create virtual foreign agents or wireless
access pomnts, and anticipate resource allocation

‘While Mobile IP and Home agent were used as examples,
those skilled in the art will recogmze that the inventive
arrangements disclosed herein can be used to emulate any
Layer 2 or 3 Mobulity protocol mcluding, but not limited to
Mobile IP, Mobile IP v 6, Cellular-IP, and the ike Other
protocols not requiring a Home Agent can also be enulated

The various references disclosed throughout this applica-
tion are hereby ncorporated by reference

The present mnvention can be realized in hardware, soft-
ware, or a combination of hardware and software The
present mvention can be realized m a centralized fashion n
one computer system, or 1 a distnbuted fashion where
different elements are spread across several mterconnected
computer systems. Any kind of computer system or other
apparatus adapted for carrymng out the methods described
herein 15 susted A typical combmation of hardware and
software can be a general purpose computer system with a
computer program that, when being loaded and executed,
controls the computer system such that 1t carries out the
methods described heremn

One or more aspects of the present mvention also can be
embedded 1n a computer program product, which comprises
all the features enabling the implementation of the methods
described heremn, and which when loaded n a computer
systerm 1s able to carry out these methods. Computer or
apphication program 1n the present context means any
expression, mn any language, code or notation, of a set of
nstructions 1ntended to cause a system having an nforma-
tion processing capability to perform a particular function
either directly or afier erther or both of the following: a)
conversion to another language, code or notation, b) repro-
duction 11 a different matenal form

This mvention can be embodied i other forms without
departing from the spiit or essential attributes thereof
Accordingly, reference should be made to the following
claims, rather than to the foregoing specification, as indi-
cating the scope of the invention

What 1s claimed 1s

1 A system for emulating mobile network communica-
tions comprising

a plurahity of fixedly-located wireless network nodes

configured to variably adjust wireless communication
characteristics,

at least one mobile node configured to wirelessly com-
municate with selected ones of said plurality of wire-
less network nodes,
network emulator communicatively linked to each of
said plurality of wireless network nodes, said network
emulator configured to emulate attributes of a packet-
based wired communications network for simulating
network conditions experienced by said at Jeast one
mobile node m communicating with other nodes
through the wired communications network, the emu-
lated attributes comprising at least one of tunable
packet-delay distribution, network congestion, band-
width limitation, and packet re-ordering and duplica-
tion, and
controller communicatively lmked to each of sad
plurality of wireless network nodes, said controller
configured to control the wireless communication char-
actenistics of each of said plurality of wireless network
nodes to simulate, without changing operating param-
eters of said at least one mobile node, different wireless
commumication conditions experienced by said at least
one mobile node m actual operation

®

®
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2 The system of claim 1, further comprising a home agent
configured to commumcatively link the at least one mobile
node to said plurality of wireless network nodes and to a
wired communications network whose attributes are emu-
lated by said emulator
3 The system of claim 1, wheremn said wireless commu-
nication characteristics include a signal reception sensitivaty
4 The system of claim 1, wherern said wireless commu-
mication characteristic mcludes at least one of signal trans-
nussion strength, signal-to-noise ratio (SNR), and bit error
rate (BER)
5. The system of claim 1, wherein at least one of said
plurahty of wireless network nodes mcludes
a wireless access pomnt having an antenna and at least one
variable attenuator, and
a routing device communicatively lmking said access
point with said network emulator
6 The system of clam 5, wherem said controller 1s
configured to vary an amount of attenuation provided by
said variable attenuator by dynamically adjusting at least
one of a signal reception sensitivity and a signal transmus-
ston strength of said wireless access pont to thereby simnu-
late motion of said at least one mobile node
7 The system of claim 6, wherem said vanable attenuator
comprises a plurality of vartable attenuators, and wherem
the amount of attenuation 1s varied by mcreasing attenuation
provided by at least one of said plurality of variable attenu-
ators while sumultaneously decreasing attenuation provided
by another one of said attenuators
8 The system of claim 7, wheremn said controller dynami-
cally adjusts the amount of attenuation provided by at least
two of said attenuators to thereby emulate at least one of
speed, acceleration, and trajectory of said mobile node
9 The system of claim 6, further comprising
a data logging component configured to record at least
one of a data throughput of at least one of said plurality
of wireless network nodes and a measure of signal
strength received at said mobile node
10 The system of claim 5, wherein said antenna 1s an
omni-directional antenna
11 A method of emulating mobile network communica-
tions comprising the steps of
inttrating coramunications between a home agent and a
mobile node via at least one fixedly-located wireless
network node connected to a controller,
while the mobile node wirelessly communicates with the
at least one wireless network node, dynamically adjust-
g with the controller at least one wireless communi-
cation characteristic of the wireless node to simulate,
without changing operating parameters of the mobile
node, different wireless communication conditions
expertenced by the mobile node m actual operation,
and
emulating with an emulator connected to the at least one
wireless network node attributes of a packet-based
wired communications network to simulate network
conditions experienced by the mobile node mn commu-
nmicating with network-connected nodes through the
wired commumcations network, the emulated
attributes compnsing at least one of tunable packet-
delay distribution, network congestion, bandwidth
Iinitation, and packet re-ordening and duplication
12 The method of claim 11, wherein the wireless cont-
munication characteristic mncludes signal reception sensitiv-
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13 The method of claim 11, wherein wireless communi-
cations charactenstic mcludes at least one of signal trans-
mussion strength, signal-to-noise ratto (SNR), and bit error
rate (BER)

14 The method of claim 11, wherem the wireless network
node comprises a wireless access pomt, having an antenna
and a vanable attenuator

15 The method of claum 14, the wireless network node
further comprising a routing device,

16 The method of clarm 14, wherein the wireless network
node 1s communicatively linked with the home agent
through a network emulator

17 The method of clamm 14, said step of dynamically
adjusting at least one wireless commumication characteristic
further comprising varying an amount of attenuation pro-
vided by the variable attenuator to emulate motion of the
mobile node

18 The method of claim 17, wheren the vanable attenu-
ator comprises a plurality of vanable attenuators and further
comprising the step of increasing attenuation provided by
the vaniable attenuators while simultaneously decreasing
attenuation provided by another one of the varable attenu-
ators

19. The method of claim 18, wherein dynamucally adjust-
g the amount of attenuation provided by at least one of the
vaniable attenuators emulates at least one of speed, accel-
eration, and trajectory of the mobile node

20 A computer readable storage medmum for use in
emulating mobile network communications, the storage
medium comprising computer mnstructions for

mtiating communications between a home agent and a

mobile node via at least one fixedly-located wireless
network node connected to a controller,

while the mobile node wirelessly communicates with the

at least one wireless node, dynamucally adjusting with
the controller at least one wireless communication
charactenistic of the wireless node to sumulate, without
changing operating parameters of the mobile node,
different wireless commumcation conditions experi-
enced by the mobile node 1 actual operation, and
emulating with an emulator connected to the at least one
wireless network node attributes of a packet-based
wired communications network to sumulate network
conditions experienced by the mobile node in commu-
mcatmg with network-connected nodes through the
wired commumcations network, the emulated
attributes comprismg at least one of tunable packet-
delay distribution, network congestion, bandwidth
limatation, and packet re-ordering and duplication

21 The computer readable storage medmm of claim 20,
wherein the at least one wireless node comprises a plurality
of wireless nodes, and wherein the computer readable stor-
age medium further comprises a computer mstruction for
increasing attenuation provided by a vanable attenuator
communicatively linked to the one of the plurality of wire-
less nodes while simultaneously decreasing attenuation pro-
vided by another variable attenuator communicatively
linked to another of the plurality of wireless nodes.
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3701 FAU 8ivd, Suite 201, Boca Raton, FL, 33431
http //www.ramobitech com/

February 17, 2010

VIA FEDERAL EXPRESS

Mr. Aroon Tungare

Senior Director, Partnerships and Licensing
Motorola

1303 E Algonquin Road

Schaumburg, [L 60196

Re: Licensing Opportunity for Mobile Emulation Technology
Dear Mr. Tungare,

I am writing on behalf of Rapid Mobile Technologies, Inc. (“Rapid Mobile”) to present Motorola
with an exciting opportunity to license a revolutionary new technology solution in the field of
mobile communication emulation. We at Rapid Mobile are convinced that this new technology
is of an extraordinary value to Motorola, and we are anxious to forge a positive and productive
business relationship that will allow it to be used and marketed for the benefit of Motorola,
Rapid Mobile, and the consuming public.

More specifically, Rapid Mobile Technologies, Inc. currently holds an exclusive license to the
United States Patent entitled “Rapid mobility network emulator method and system” filed in the
United States Patent Office and assigned Registration Number/Serial Number 7,231,330.
Together with the related software and support provided by Rapid Mobile, this method and
system saves mobile device manufacturers such as Motorola countless hours and expense in
drive testing new devices and provides them with the comfort of quality assurance before the
devices go to market. Motorola's businesses can benefit from this technology, especially in the
development of subscribe and infrastructure system in 4G LTE/WIMAX, 3G, as well as legacy
CDMA, GSM, or iDEN.

You may contact me directly at (404) 245-3910 to discuss strategic partnership opportunities
regarding this technology by telephone, or you may respond to this letter at the address above.
Also, you may email me at michael@ramobitech.com.

Thank you in advance for your prompt attention to this matter, and I look forward to working
with you.

Michéel D. Grider
Vice President of Marketing
Rapid Mobile Technologies, Inc.
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From: Michael Grider [michael@ramobitech com]
Sent: Monday, April 12, 2010 9:07 PM

To: '‘Ghomeshi Mansour-EMG002'

Cce: dkennedy@drescon.com

Subject: RE" Rapid Mobile Technologies
Attachments: 021710 Motorola Letter.pdf

021710
ola Letter.pdf

Mansour,

I would be happy to provide you some initial information, and Mr. Kennedy will be happy to
follow up as well. Attached is a letter describing a licensing opportunity that I first
presented to Motorola's corporate licensing department on February 17, 2010. In short,
Rapid Mobile Technologies, Inc. is very interested in developing a strategic partnership
with Motorola to commercialize technology that is protected by U.S. patent serial number
7,231,330, which was assigned to the University of Florida Research Foundation, Inc. and
is currently licensed exclusively to Rapid Mobile Technologies, Inc.

Based in part upon a discussion I had with Motorola representatives on March 1, 2010, it
appears that Motorola may be using the same or similar technology, and that others in the
marketplace may be taking advantage of it as well. If true, then a strategic partnership
between Motorola and Rapid Mobile at this time would afford Motorola the opportunity to
acquire the rights to a proven technology for its own use, while adding to its patent
portfolio, thereby securing the exclusive use of the technology and the

ability to protect against infringement by Motorola's market competitors.

For these reasons, we believe that a strategic partnership between Motorola and Rapid
Mobile Technologies, Inc. will create tremendous value for Motorola. Please feel free to
contact David Kennedy or myself directly if you would like to discuss this opportunity
further.

Regards,

Michael D. Grider

Rapid Mobile Technologies, Inc.
(404) 245-3910
michael@ramobitech.com
www.ramobitech.com
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Rapid Mebile Technologies, Inc
3701 FAU Bivd, Suite 201, Boca Raton, FL, 33431

hittp //www.ramehitech,com/

February 17, 2010
VIA FEDERAL EXPRESS

Mr. Aroon Tungare

Senior Director, Partnerships and Licensing
Motorola

1303 E Algonguin Road

Schaumburg, IL 60196

Re: Licensing Opportunity for Mobile Emulation Technology
Dear Mr. Tungare,

1 am writing on behalf of Rapid Mobile Technologies, Inc. (“Rapid Mobile”) to present Motorola

with an exciting opportunity to license a revolutionary new technology solution in the field of

mobile communication emulation. We at Rapid Mobile are convinced that this new technology

is of an extraordinary value to Motorola, and we are anxious to forge a positive and productive

business relationship that will allow it to be used and marketed for the benefit of Motorola, \
Rapid Mobile, and the consuming public.

More specifically, Rapid Mobile Technologies, Inc. currently holds an exclusive license to the
United States Patent entitled “Rapid mobility network emulator method and system” filed in the
United States Patent Office and assigned Registration Number/Serial Number 7,231,330.
Together with the related software and support provided by Rapid Mobile, this method and
system saves mobile device manufacturers such as Motorola countless hours and expense in
drive testing new devices and provides them with the comfort of quality assurance before the
devices go to market. Motorola's businesses can benefit from this technology, especially in the
development of subscribe and infrastructure system in 4G LTE/WIMAX, 3G, as well as legacy
CDMA, GSM, or iDEN.

You may contact me directly at (404) 245-3910 to discuss strategic partnership opportunities
regarding this technology by telephone, or you may respond to this letter at the address above.
Also, you may email me at michael@ramobitech.com.

Thank you in advance for your prompt attention to this matter, and I look forward to working
with you.

Michgel D. Grider
Vice President of Marketing
Rapid Mobile Technologies, Inc.



