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and 4X MIMO COEDM - far.exceeds the,capabilities
of WilVliesh 802.11 -~
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NG tower to tower failover - assured delivery at the packet level
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InterLink
==>

Exceptional S'ubtgrraﬁeah Performance

1, 2, 3 — Denote Locations of Fixed Radios

4th Radio Mobile and Followed Colored Path

A, B, C, ... - Denote Location of Measurements of Data

Sent From 4th Radio to Radio 2 (See table below)

Radio 1 — Rubber Duck Antenna, Radio 2 — Helical Antenna, Radio 3 —
Helical Antenna, Radio 4 — Laird Antenna

~50m x 50m Per Grid

Vehicles Driving Between Signal Path Affected the Signal by Only
1~3dB

% - Denotes Inaccessible Area or Not Explored Area

Radio Network Tested at 2.490GHz Center Frequency in a 20MHz BW

File TCP Iperf
Transfer (Mbps)
(Mbps)

A
BviaR1
CviaR1
D

E via R1
Legend
30+ Mbps
G via R3 . [T 20 Mbps - 30Mbps
10Mbps - 20 Mbps

- <10 Mbps

FviaR3

Hvia R3




ANTI-JAMMING MEASURES IN K MESH RADIOS

How does MN-MIMO overcome jamming?
Radio Interoperability and the ability to change frequencies on demand are
InterLink’s two most powerful tools for overcoming jamming.

Radio Interoperability:

For both voice and data, InterLink Radios communicate via IP over RF as well as over wired
infrastructure. These radios can be comprised of multiple networks set to different
frequencies, yet, when a single network spans multiple frequencies, the radios will
interoperate seamlessly for both voice and data.

Ability to change frequencies on demand:

If, for instance, in a forward position, half the radios are on one frequency and half are on a
different frequency, the two sets of radios can interoperate for voice and data. If one
frequency is jammed, users on that frequency can switch to the other frequency and
resume communications as if no jamming had occurred. If only a subset of the users of one
are disabled by jamming, the surviving users need only connect to a radio of the other
frequency, and a connection can be reestablished for the surviving radios in the jammed
network. Can a radio move to a different frequency (automatically or manually) in the
event that a frequency is jammed? Today, these changes are manual and are conducted
from the Tactical Operation Center. In fact, an entire network of radios can be changed to a
different frequency with one click using our broadcast update feature. In the future, this
can be done automatically using the ST-DSA feature described in the next slide.



ANT"JAM M | NG (continued)

Additional capabilities include:

Rx Beamforming: Allows radios efficiently to sum energy received by all
receiving stations, thereby enabling connections with radios that would
otherwise be lost under marginal jamming conditions.

Tx Beamforming: Allows radios to steer transmit beams toward the receiver
on a real time basis, therefore enabling connections with radios that would
otherwise be lost under marginal jamming conditions.

Tunable Frequency Range: Radios can be tuned to different frequencies
within the capability range of a nominal band as defined by a radio chip set.
Dual Band Options: Radios can be equipped with two widely varying
frequencies to circumvent jamming.

Superior Meshing: Our superior meshing algorithm allows our radios to
circumvent “pockets” of jamming activity.

MN-MIMO: MN-MIMO allows radios to make good use of otherwise useless
multipath signals even in the event of jamming.



ANT'-JAM M I NG (continued)

Our research program features a number of ongoing R&D efforts that aim to
address jamming and other issues. Videos demonstrating our efforts can be found
on at the following URLs:

Eigen Beamnulling:
https://dl.dropboxusercontent.com/u/6666734/www.interlinkcorp.com%20files/
Multi%20Antenna%20Spatial%20Iinterference%20Mitigation%20Technology.mp4
The Eigen Beamnulling video demonstrates an interference suppression technique
(minimize interference by around 20dB).

Single Transceiver Dynamic Spectrum Access:
https://dl.dropboxusercontent.com/u/6666734/www.interlinkcorp.com%20files/
Single%20Transceiver%20Dynamic%20Spectrum%20Access%20Demo.mp4

The Single Transceiver Dynamic video demonstrates an

interference avoidance technique, whereby the nodes move to a different
frequency to avoid the interference.

Please note that these capabilities are currently under Research & Development and
at a Technology Readiness Level (TRL) 4-6. Global InterLink welcomes the
opportunity to partner with the Egyptian MOD to further advance this capability for
their mission specific requirements.
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Las Vegas - Nevada FAST Center
Las Vegas - Las Vegas Metro Police Department
Las Vegas - LVMPD Mobile System 1

Las Vegas - The Forum Shops at Caesars
Las Vegas - Sonitrol

Nevada

Mutualink

Seattle - Port of Seattle

Seattle - Port of Seattle Command Vehicle by LDV
Seattle - Fire Department

Tacoma - Tacoma Fire Department

Tacoma - Tacoma Police Department

Washington

Idaho

California

Alameda County Sheriff
CAL IRAP Forward Ops1
Camp Pendleton - MCTSSA
Monterey - Naval Postgraduate Schoo! age. )
Oakland - BART -Bay Rea Rapid Transit
Oakland - OEM

Oakdand - PD

Oakdand - Fire

Redwood City - San Mateo County Sheriff's Office - DOC
Redwood City - San Mateo County Sheriff's Office - OES
Redwood City - San Mateo County Dispatch
Sacramento - DEA

San Francisco - Academy of Art University

San Francisco - City & County of SF Sheriff's Dept.

8an Francisco - DEA

8an Francisco - DEM

8an Francisco - Federal Reserve Bank of San Francisco
San Francisco - Fire Department

8an Francisco - Pacific Gas & Electric

San Francisco - Golden Gate Highway

San Francisco - Northern California Regional Intelligence Center
San Francisco - Police Department

San Francisco - TransAmerica

San Jose - San Jose Police Department

8an Jose - Santa Clara County Sheriff's Office

Torrance - Del Amo Fashion Center

Torrance - Police Department

»
AY

Arizona

Rev. 9-21-15

Mountain Home - Air Force Base

Ft. Huachuca - JITC
Scottsdale - Police Department
Scottsdale - Fashion Square
Tucson - TSA Tucson Airport

Indianapolis - Castleton Square Mall

Indiianapolis - Circle Centre Mall

Indianapolis - Indianapolis PSAP

Indianapolis - Department of Public Safety - DHS
Indianapolis - Police Department

Indianapolis - Simon Properties Corp HQ

Indiana

Monroe County Emergency MGT
3 Macomb County Emergency MGT
Wayne County Airport Authority
Detroit Office of Homeland Security
Chippewa Co EM
‘Wayne County Mobile 3
‘Wayne County Mobile 2
‘Wayne County Mobile 1

Michigan

Moline - TSA Moline Aimport
Napenville - Allied Barton

Hllinois

Springdale - Valor Security
-, Ohio
d

Tennessee

Knoxville - University of TN PD

Texas Knoxville - Knoxville Schools
Austin - EOC

Camp Mabry - National Guard
College Station - TAMU

Dallas - AT&T Mobility

Fort Worth - Marine Forces Reserve
Houston - EOC

Houston - Harris County ITC
Houston - Harris County SO MCP04
Houston - Harris County SO PSAP-01
Houston - Harris County SO TAC-01
Houston - The Galleria

Richardson - THRIVE Intelligence
Texas Rangers & DPS

Morristown - Police Department
O Nashville - Opry Mills Mall
Newport - Police Department

Louisiana

New Oreans - Marine Forces Reserves

Knoxville - Knox County Sheriffs Office
Knoxville - Knox County Public Bldng Authority

Knoxville - Emergency Management Agency (KEMA)

See Detailed Map

New York

MUTUALINK

DEFCNSTe FECERAL

Berlin - Public Schools

Berlin - Police Department

Hartford - Corwvention Center

Hartford - Dr. Frank T. Simpson-Waverly Elementary
Hartford - Hartford EOC

Hartford - State Capitol Police

Hartford - Police Department

Hartford - Saint Francis Hospital & Medical Center
Rocky Hill - Sonitrol Communications

Rocky Hill - Police Department

Stamford - Stamford Hospital

Stamford - Fire Department

Stamford - Police Department

Stamford - Citizens RBS Bank

‘West Hartford - University of Hartford

Connecticut

See Detailed Map

Massachusetts

Mifford - Milford Area Communications Center
Lisbon - Lisbon Regional Schools
North Haverhill - Grafton County Sheriff's Office

New Hampshire Rhode Island

‘Warwick - Pilgrim High School
‘Warwick - Fire Department

‘Warwick - Kent Hospital

Warwick - Warwick Mall

‘Warwick - Warwick Police Department

Warwick - Warwick Mall
‘Warwick - Kent Hospital

Pennsylvania

King of Prussia Mall

King of Prussia - Upper Merion Township
Philadelphia - City of Philadelphia Office
of Innovation & Tech Police

Frederick - All Hazards Consortium
Bladensburgh - Police Department
Mount Rainier - Police Department

New Jersey

See Detailed Map Aberdeen - CERDEC - WIN T Lab

Aberdeen - APG-Amy TOC
Aberdeen - ECBC

Maryland

Virginia

Arlington - Fashion Centre at Pentagon
National Guard HQ

National Guard2

National Guard Mobile TOC

Arfington - CTTSO SOCLINK Hub Nodes X2
. Arlington - DHS/FEMA X 2 Nodes
North Carolina

Greensboro - Guilford Metro 911

Greensboro - Guilford County Security

Greensboro - Guilford County Sheriff-VIP NIC

Greensboro - Guilford County Sheriff-Mobile

Greensboro - Guilford County Sheriff-Courthouse

Greensboro - Guilford County Sheriff-Jail

Greensboro - Guilford County Sheriff - Staff Duty

Camp Lejeune - 6th Marines

See Detailed Map

..., Florida

Georgia
Ft. Gordon - Anmy AEWE

Mutualink US Installations:

O CUSTOMERS

O pPLOTS

O EDGE TRIAL

N. Scituate - Rl State Police/Fusion Center

Aberdeen - CERDEC - Crypto Mod Lab Nodes 1-3



MUTUALINK
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Lewis - NY Essex County OEM

Essex County Clinton

Schenectady - Police Department
Schenectady County

Massena - NYPA FDR Power Project
St. Lawrence - NYPA FDR Power Project

St. Lawrence County

Albany County

Albany - New York State Police Comm Sec (Troop G)

Albany - New York State Division of Homeland Security & Emergency
Services, Office of Interoperable & Emergency Communications
Albany - NYPA Albany

Albany - Police Department

Albany - SUNY at Albany Police Department

Albany - SUNY College of Nanoscale Science & Engineering (CNSE)
Albany - NY State DHSES Command Vehidle

Albany - Commissioner's Office DHSES

Albany - TSA Albany Airport

Saint Lawrence

Albany - NY Fulton County SDHSES
Fulton County et

10 Oneida County Schools
Marcy - NYPA Clark Energy Center

Oneida County

. White Plains - The Weslcheslter Galleria
Hamilton White Plains - New York Power Authority - NYPA

Westchester County

Astoria - NYPA Poletti Power Project
Forest Hills - Forest Hills Hospital
Long Island City - NYPA Vernon Boluevard

Queens County

Lewiston - NYPA Niagra Command Center
Lewiston - NYPA Niagra Ops Center

Niagara County Gilboa - NYPA Blentiem/Gilboa
" Schoharie County

O Bethpage - Applied Science Foundation for Center
Homeland Security (Morrelly Center)
Garden City - Roosevelt Field Mall
Glen Cove - Glen Cove Hospital
Great Neck - NSLIJ Corporate Security
Manhassett - North Shore University Hospital
New Hyde Park - Long Island Jewish Medical Center
Plainview - Plainview Hospital
Syossel - North Shore LIJ EOC

Genesee i Seneca Syosset - Syosset Hospital
Valley Stream - Franklin Hospital

Valley Stream - Green Acres Mall
Cortland 4

Livingston Chenango Schoharie Columbia Westbury - Nassau County Police 911 Center
9 Williston Park - Nassau Co PD 3rd Precinct

. Nassau County
Wyoming

.
Schuyler Tompkins a gmityville - South Oaks Hospital

® Bayshore - Southside Hospital
. Holtsville - NYPA Richard M Flynn Power Plant
Tioga 3 Hunfington - EOC

Rensselaer
Orleans

® Madison

Onondaga

Buiffalo - Buffalo Psychiatric Center

Erie County

AIIEQ““Y Chemung Huntington - HART Bus
Huntington - Huntington Hospital
Steuben @ § Huntington - Maritime
Sullivan Huntington - Town Hall
W Brentwood - NYPA Brentwood

Miracle 08 theny,

Cattaraugus Hudson - Columbia County 911

Columbia County

Orange @

Rockland County

Belmont - Allegany County Sheriff's Office 10 Rockland County Schools

New City - Rockland County Sheriffs Department
Allegany County Suffem - Rocdan Comminiy College
New York - MSA Security West Nyack - Rockland BOCES
New York - NY Divison HLS & Emergency Services Bronx - NYPA Harlem River
New York - Lenox Hill Hospital Bronx - NYPA Hells Gate Plant
New York - MSA Secuirty - Murray Street
New York - MSA Security Bronx County

New York - MSA Security - Governor’s Island Preservation
& Education Group - GIPEC

New York County ; Dok - Now York Gity OEM
ol " . Nassau Brooklyn - NYPA Joseph Seymour Power Project
Richmond County Brooklyn - NYPA Kent Power Project

Staten Island - NYPA Pouch Terminal
Staten Island - Staten Island University Hospital
Rev. 9-21-15 Staten Island - Staten Island University Hospital South

Kings County

Mutualink NY Installations: O CUSTOMERS | @ NY Statewide EOMs - 62 Counties © Instaled EOM | O PLOTS | O EDGE TRAL



Mutualink

Bloomingdale - Police Department
Haledon - Police Department

Hawthorne - Police Department

Little Falls - Police Department

N. Haleon - Police Department

Passaic Health Department

Passaic County Sheriff

Paterson - St Joseph's Healthcare System
Paterson - Paterson Community College
Paterson - Fire Department CV

Pompton Lakes - Police Department
Pompton Plains - Chilton Hospital
Ringwood - Police Department

Totowa - NJ State Police Troop B

Totowa - Passaic County Prosecutor’s Office
Totowa - Police Department

‘W. Milford - Police Department

‘Wanaque - Police Department

‘Wayne - Passaic County OEM

Wayne - Passaic County Technical Institute
Wayne - Police Department

Wayne - St Joseph's Health Care Center
Wayne - William Paterson University PD
Woodland Park - Police Department

Passaic County

Hudson County

Bayonne - Bayonne Hospital

Hoboken - Hoboken University Medical Center
Jerser City - Mack Cali

Jerset City - OEM Boat Vessel

Jersey City - Board of Education

Jersey City - Christ Hospital

Jersey City - Goldman Sachs

Jersey City - Hudson County Prosecutors Office
Jersey City - Hudson County Sheriff

Jersey City -Jersey City EOD

Jersey City - Jersey City Medical Center

Jersey City - Jersey City Mobile Command Post
Jersey City - Jersey City PSCC

Jersey City - LeFrek

Jersey City - New Jersey City University

Jersey City - Newport Centre Mall

Jersey City - OEM

Jersey City - Port Authority

Jersey City - Saint Pelers College

Jersey City PANYN. Mobile

North Bergen - Palisades Medical Center
Secaucus - Hudson County OEM

Secaucus - Hudson County OEM Mobile Command
Secaucus - Meadowlands Hospital

Union City - N. Hudson Regional Fire & Rescue

Trenton-

McGuire Air Force Base, 87th Emergency Management
Moorestown - PSEG

Fort Dix - Ammy CERDEC Tested

‘Westhampton - Burlington County OEM

Burlington - Lourdes Health

Burlington County

Ocean County

Brick - Ocean Medical Center

Island Heights - The Rodgers Group [1.C
Lakewood - Kimball Medical Center
Manahawkin - Southern Ocean MC

Ocean County PSAP

Ocean County Sheriff Mobile

Toms River - Community Medical Center

Toms River - Ocean County Sheriff's Dept/OEM

Camden County

Camden - Cooper University MCC
Lindenwold - Camden County OEM
Camden - Lourdes Health

Rev. 9-21-15

Somerville - Somerset Mediical Center

Hopewell Twnshp - Capital Hith Med. Cntr, Hopewell

W. Trenton- NJ State Police - ROIC/ Watch Center

‘Woodstown - Salem County OEM

Denville - St. Clare’s Hospital

Dover - St. Clare’s Hospital

Morristown - First Energy Coporation

Morristown - First Energy/JCPL.

Morristown - Morris County OEM

Morristown - Morris County Prosecutor's Office
Morristown Memorial Hospital - MCC/Atlantic Health
Morristown Memorial Hospital

Picatinny Arsenal - US Army ARDEC RDAR-WSH

Morris County

Sussex - St. Clare’s Hospital (Sussex Campus)
Sussex County OEM MCV
Sussex County Prosector’s Office

Sussex County

Washington - Warren County OEM
Phillipsburg - St. Lukes Warren Campus

Warren County

Hurrica
Sandy

Passaic Bergen

(O]

Flemington - Hunterdon County MCV
Hunterdon County Health Department
Flemington - Hunterdon Mediical Center

Hunterdon County

Somerset

@

Hunterdon
Middlesex

Somerset County

Monmouth

Army National Guard
Hamilton - RWJUH

Trenton - Board of Public Utilities
Trenton - Capital Health

Trenton - Central High School
Trenton - Fire Department

Trenton - Fire Department MCV
Trenton - Health Command Center
Trenton - Housing Authority

Trenton - Police Department
Trenton - Police MCV/

Trenton - St. Francis Medical Center

Burington

NJ Office of Homeland Security/Preparedness
W. Trenton - New Jersey State Police HQ

Mercer County

Gloucester

Atlantic

Gloucester County

Clayton - Gloucester County OEM

Cumberand

Salem County

Cumberiland County

g Bridgeton - Cumberland County OEM
Cumberand County - Sheriff's Department

Cumberland County - Courthouse

Lawrence Township - NJ National Guard

Vineland - Inspira Medical Center Vineland

Cape May County
North Wildwood - OEM

Cape May County OEM

Cape May County Communications

Elizabeth - Trinitas Regional Medicalr
Elizabeth - Union County Prosecutor’s Office
Summit - Overlook Medical Center
Rahway - Robert Wood Johnson University Hospital
Westfield - Union County OEMCare Center

Statewide

Monmouth County

Freehold - Central State Medical Center

Freehold - OEM

Holmdel - Bay Shore Hospital

Long Branch - Monmouth Medical Center
Neptune - Jersey Shore University Medical Center
Red Bank - Police Department

Red Bank - First Energy Corporation

Red Bank - Riverview Mediical Center

MUTUALINK

Bergen County

East Rutherford - EMCV

East Rutherford - Fire Department

East Rutherford - MetLife Stadium

East Rutherford - Police Department

Englewood - Hospital & Medical Center
Englewood - Fire Department

Fair Lawn - PSAP

Hackensack - Fire Department

Hackensack - University Medical Center
Hackensack - MICCOM

Hackettstown - Regional Medical Center

Leonia/ Englewood - Fire Dept Mobile Command
Lyndhurst - Fire Department

Lyndhurst - Police Department

Lyndhurst - Police Department Command Vehicle
Mahwah - Bergen PSOC

Palisades Park - Police Department

Belleville - Clara Maass Medical Center

East Orange - VA New Jersey Healthcare System
East Orange - East Orange General Hospital
Maplewood - NJ Transit PD Maplewood CCC
Montclair - Mountainside Hospital

Newark - Central Jersey Visiting Nurse Association
Newark - Broadway House for Continuous Care
Newark - Police Department

Newark - Essex County Prosecutor's Office
Newark - NJ Institute of Technology (NJIT)

Newark - NJ Transit Police Deparmment

Newark - Newark Beth Israel Medical Center
Newark - Newark Community Health Centers, Inc.
Newark - Newark Downtown District

Newark - Newark Homeless Health Dept/Comm Health Center
Newark - Newark Housing Authority

Newark - Prudential Center (Newark Arena)

Newark - Prudential Insurance Company of America
Newark - PSE&G

Newark - St. Michael's Medlical Center

Newark - The University Hospital - UMDNJ

Newark - University of Medicine & Dentistry of NJ
Newark - UMDNJ-MCC

Newark - EOC

Newton - Newton Medical Center (Altantic Health System)
Newark - PSEG Mobile

Newark - Fire Department - 2

Newark - OEM Command Vehicle

Newark - FBI

Newark - UASI Mobile System

Orange - NJ Transit - Mobile Operations/COOP Vehicle
West Orange - St Barnabas Medical Center

West Orange - Essex County - OEM

‘West Orange - Kessler Institute for Rehabilitation
Montclair - University Police Department

Newark - UMDNJ TSU

New Jersey First Net

Essex County

Paramus - Bergen Regional Medical Center
Paramus - Bergen Towne Center Mall

Paramus - Borough

Paramus - Paramus Park Mall

Paramus - Police Department (PSAP)

Paramus - Westfield Garden State Plaza
Paramus Park Mall

PSCO Command Vehicle

Ridgewood - MCV

Ridgewood - Northwest Bergen Central Dispatch
Ridgewood - The Valley Hospital

Saddle Brook - Kessler - Saddle Brook Campus
[Teaneck __Hely Name Hospital

= lﬁck Fire Department
stwood - ck valley Hospital

Middlesex County

Edison - JFK Meciical Center

New Brunswick - Children’s Spedialized Hospital

New Brunswick - Middlesex County Prosecutor’s Office

New Brunswick - Saint Peter's University Hospital

New Brunswick - Robert Wood Johnson University Hospital HCC
New Brunswick - Robert Wood Johnson University Hospital MCC
Old Bridge - Raritan Bay Medical Center OBD

Perth Amboy - Raritan Bay Medical Center PAD

Plainsboro - University Mediical Center of Princeton-Plainsboro
Sayreville - Middlesex County OEM

Altlantic County

Atlantic City - ACPD Command Vehicle

Atlantic City - Atlantic City High School

Atlantic City - Atlantic City Police

Atlantic City - AtlanticCare

Atlantic City - Bally's Park Place (Wild Wild Wesl & Claridge)
Atlantic City - Boardwalk Hall

Atlantic City - Caesars Atlantic City

Atlantic City - Golden Nugget Hotel & Casino

Atlantic City - Harrah's Atlantic City

Atlantic City - NJ State Police- Division of Gaming Enforcement
Atlantic City - Resorts International Hotel Casino

Altlantic City - The Borgata Hotel and Casino

Atlantic City - Tropicana Casino Resorts.

Atlantic City - Trump Taj Mahal Casino Resort

Egg Harbor Twp - Atlanticare Command Vehicle (TSU)

Egg Harbor Twp - Atlantic County Command Vehicle

Egg Harbor Twp - Atlantic County OEM

Egg Harbor Twp - Atlanticare HQ

Allantic City - Atlanticare MCC

Mutualink NJ Installations: (O CUSTOMERS

O pPLOTS

O EDGE TRIAL



UTUALINK

ISC o F

Jacksonville - PrudennaII

Tallahassee - City of Tallahassee Duval County
Tallahassee - Florida Highway Patrol

Leon County

Orlando - Central Florida Inteligence Exchange (CFIX)
Orlando - Loews Hotels at Universal Orlando
Orlando - Mall at Millenia

Orlando - Orange County Public Schools

Orlando - Orange County Sheriff's Office

Orlando - Orlando Police Department

Orlando - Orlando Regional Medical Center
Orlando - SunRail

Orlando - Universal Studios Theme Park

Orlando - University of Central Florida

Orlando - University of Central Florida University PD
Orlando - Valencia College

Orlando - Florida Hospital Orlando
Daytona Beach - Volusia County Sheriff’s Office Orange County

Volusia County

Altamonte - Seminole State College

Oviedo - Seminocle State College

Sanford - Central Florida Regional Hospital

Sanford - Educational Support Center
Sanford - Millennium Middle School
Sanford - Seminole County Sheriff's Office
Sanford County OEM

Sanford - Seminole Towne Center Mall
Sanford - Semincle State College
Seminole-Dade County Sunrise - Police Department

Sunrise - Sawgrass Mills Mall

. Broward County

Miami Beach - City of Miami Beach DEM
Miami Beach - City Hall

Miami Beach - OEM

Miami Beach - PD

Miami Beach - Fire

Miami Beach - Mt Sinai Hosp

Miami Beach - Code Enforcement

Miami Beach - Public Works

Miami Beach - Parks & Recreation

Miami Beach - City Manger

Miami Beach - Mayor

Miami Beach - Building & Planing

Miami Beach - Finance

Miami Beach - Consituent Services

Miami Beach - Information Technology Dept.
Miami Beach - Capital Improvement

Miami Beach - Government Micsellaneous - Event 1,2,3

Miami-Dade County

Florida
Hurricane
Preparedness

Rev. 9-21-15
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Cambridge - MIT Police Department
Cambridge - Cambridge Waterworks
Everett - Everett Police Department
Somervills - Somerville Police Department
Campridge - Cambridge Fire Radio Room

Brookline - Brookline EOG Middlesex County

Quincy - Quincy Fire/Emergency Management

Norfolk County )

One Shroeder Radio ROom

Chelsea - EOC

Revere - Revere Fire Department

Roxbury - Boston EOC

winthrop - Legion Hall

Boston - Boston EMS

Boston - Boston Fire Department

Boston - Boston Police Department

Boston - Boston Properties

Boston - Boston University Medical Center
Boston - Boston University Police

Boston - City of Boston Trans - Gity Hall
Boston - City of Boston Trans - Frontage Rd
Boston - City of Boston Trans - Traffic Enforcement
Boston - Copley Mall

Boston - MASS General Hospital

Boston - MBTA Transit Police

Suffolk County

Marathon

BO m b i n Sa\tapowseu - Police Department
Plymouth County

Bristol County

Dartmough - Dartmouth High School

Dartmouth - Andrew B. Cushman School
Dartmouth - Dartmouth Middle School
Dartmouth - George H. Potter Elementary School
Dartmouth - James M. Quinn Elementary School
Dartmouth - Joseph DeMello Elementary School
Dartmouth - Office of Superintendent

Dartmouth - Police Department/PSAP
Dartmouth - PSAP

Somerset - Police Department

Rev. 9-21-2015
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Mutualink

Ontario - Sault Ste-Marie Hospital
Ontario - LaSalle Poilce & Fire Department

Ontario - Windsor University Poilce Department Stutlgan"— US SOCAFRICA
Ontario - Windsor Police & Fire EMS Grafenwohr - US EUCOM
Vancouver British Columbia - Vancouver Police Departmemt Stuttgart - US SOCAFRICA
Quebec Montreal - Fire Department

Quebec Montreal - Police Department Germany

Toronto Ontario - Greater Toronto Airports Authority (GTAA)

Canada

ﬂ’-‘i“‘:’ =

Belgium

Mons - NSHQ (muiltiple locations)

-

United States

See Detailed Map

= Haiti

E
Port-au-Prince - MERG

> Singapore -
. % ) Singapore - ST
L. = C 9
L — olombia
Papal VISlt to ] Bogota X 3 Nodes 1
B . | . & Uribia - Colombia Army Exercise H N
X 3 Nodes
razi | Afghanistan
g Kabul/Ghazni - NATO-SOF x 9 Nodles
World Cup pori Kabul - AFG Nodes - 7 Sites ~~ * 2
eru ¢
Olympics = ~-NATO
— Brazil Spec|a| Ops in
. L. Brasflia- Brazil JUICENET - Army Comms
Chile I Rio de Janeiro - Brazil JUICENET - CICG ) f h .
S L I > Pl bt elFaiad o DAY %, Afghanistan
_______ 4 ~ H Rio de Janeiro - Metrd Rio (Subway System & Operalions) -
....... g Rio de Janeiro - Comtex SA .
R:g dz JZE:::S - Cgmr:xztl Horas SOUth Afrlca
Recife - City of Recife Operalions Center (CTTU "
T ra | ns O.I: I Argentina O Brasiia- A Sig:lgréomm;nd (CCOMGEX) Fretonis - o SARer
Buenos Aires, Argentina Rail Road
. (19 Sites)
Buenos Aire Py
Asuncion - MERC
CECOPAZ
Rev. 9-21-15 Confidential - Sensitive Information
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Why 802.1

. L
-

= Supports teo fewsnodestin a mesh topology

Noten nesh for wireless backhaul
- c/-)'
[psuificient performance/range - Inability to handle

the data throughputs per connection consistently
dnd reliably. s

= NLOS reception inadequate

Require too many
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Why 802.1 s Not:Suite ole

Requires more: towers and tower ‘infrastr
Needed amd more peower ,)-Jr,,u‘u;*: gle
[@dIeSTthus | ots: More poves

- f
Gt re'than

any more

- -’ .
As a result COJU net use so JJf‘:bu-o ower source :
wm»rwrri‘iﬁ‘ > nodes that need solar power

+ e I'

Needed electrical amplitiers that pl

amps to achieve distance”

‘out lots of

* Train speeds of 65
solu‘tions

.+ Harsho
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. W InterLink
’ \F/ -
Why K Meshiis rn' | 0|ce for SOFSE. D

" Supports.ant ,mhrmr.ed umber ¢ node mesh
topology as requirediby SOFSE’s applica ion

J.JrJr)Jf"S many. ru,JJ ,):‘f' m—_‘*g_{x without st mflca‘ﬁt

e

s

ceptional and it
hputs per connect|on
consistently and rellabl ven at c\m -

distance frorr;to/er( e
= Handles NLOS reception.better thanp,’ther‘i’a’
: }I ; . : . g » ’ l ‘

s fewer n&gﬁs and-'freque‘ﬁtlé's/_p‘ ‘ 1
LT es o
ﬁw’
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oice for SOFSEn
5 Requines; swer towers and erJ‘r fra trUicture and

|ESSIPOWEL: PEr: fadieranad m_mV‘r—w»r dlos thus

|OtSHless power: . >

Why K Meshiis the Right

solar power for all nodes

h

5 /, f‘|.'<“|\/|es' 'dlos are built to__bandl tr-e‘l‘ﬁély h
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Network Topc Io Woyed

ento trains '-‘F].Jlr)r)-’r with a K \Y[ES
two locomotiveiend cabs & 4

radio in

NS = WIth no.existing fiber Jms.é o - "
.("' .
0 problematic

eC

= A mesh network ofzy(ndivim iich may !
P )

be active at any giv ointin time
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e line.

igh (up-to.90-meters) t towem

* 4 Backhaul i
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InterLink
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Stations: [] Trains and Trackside (Freq. A:) i Backhaul (Freq. B, C, and D): €——>

- O [
—J General San Martin

Backhaul (Fredt'B;'O,Qi”r?dnB): —> f

oTres de Feb{ero

Stations: @




Outcome

- .
R ) .. . !
.,

nterLinkLA and local partners select ed

early 2015
nstallations beganiiniViarch 2015, completed by
November 201 B e 2

ystem as'delivered'met or e eded all SOFSE’s

w
requirements —.J,),JrJvaJ itel onth of trials

e created a video wall to.showcase the live
streams from the strea 1/g video f
streams from the
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¥ InterLink
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_g'l

°?(‘.,‘."4'§°.§‘

12 minutos
Atrasado CABALLITO » FLORES

FRHAEOLHDEA HREAsOEDSA --m
BII! ~ 008 BIII - Oog BII

NUMERO DE TREN
El stream no esta disponible c3 72:519
Km 24.760 SIS Mo Km 30.100

‘ 4 minutos
S.A. DE PADUA » MERLO

1 minuto ‘
ITUZAINGG » S.A. DE PADUA Atrasado

4 minutos
HAEDO » MORON Atrasado

| arasado
AEHsS0HDEA MEAEOEDEA HEREOEDSR
BIIU ~008 [/Dese 008 ARCe -000

» NUMERO DE TREN 3808

“ 378 1 El stream no esta disponible
Chapa RC 20 en este momento cm'_‘;’&’

Km 36.520
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& Transport -
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EW SYStEM TORMONITONNG train ope
** [he Minister explained how. the new system
o seeks to discourage reckless behavior by the train drivers
@)

provides real-time video of the cabs of trains on:t
Line via a freely accessible
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REMOTE ADMIN TOOLS 4
"

InterLink
StreamCaster MIMO Radio

\ Network Topology i Network-wide Setup I Per-Node Setup I Map Overlay | Back to Home ﬂ

& rtmp://172.20.67.11:1935/live/RCO3TC2.stream - Repr... b
Medio Reproduccion Audio Video Subtitulo Heramientas Ver Ayuda EOnCEB!vs

Wirey
R rceBHMorpn 50.24%2.4

A., “OnceBHTalleres 50.181 12.4

TorreAMg m‘«q 17%& 2608 -

y -
0208 3.12. Flores 0 157 12.4“9(3'”‘*04&”

1k RepTall;!es 50! 9!’95"/?‘-50‘2

6d8 || \ / /
|

Once 50.20042.4 Villaluro 50.182 12.4

Liniers 50

Traffic Information (Total Data Rate)

Broadcast/Multicast: 0.236 Mbps

Dropped: 0.000 Mbps \'A ﬁ

Forwarded Unicast: 18.848 Mbps \ “'5'\5’ i
offiine i ) 4’&

Forwarded N %\E

Broadcast/Multicast: 0.416 Mbps \RQ15TC250.195 12.4

\
cx‘.ﬁ!’ 50, 163\1{.4 \




InterLink

Sarmiento'Line Train=to-Trackside Capacity
Sampled for 4 minutesfand 10 seconds of travel = ~2.7 Miles

— _— Sampled every 2.4'seconds

o »
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30 T 1 e —— | |
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T
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Observations (First to Last)
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Sarmiento 'Line Train=to-Trackside Capacity
Sampled 4 minutéahd 10 seconds ofitravel = ~2.7 Miles

— _— Sampled every 2.4'seconds

" -~

Y e

_»

Mbs

45.00

40.00

35.00

00 +—7"Fn V1 —0o———0

20 —m — — — ————— OO
Average Capacity

200 +—/——————— o iRttt ILIT i i

15.00 prmm—

10.00

0.00
1

Observations (Low to High)
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Cost and Performan
= \We quote our.p rdJ\.-—w' ding to an ag ﬁd‘ﬁon

'i

througnput ofi the system, r)q,,_gij.r adio

QU products ar smpetitive withitor tier
- L
302.11 and Priva U”Qﬁb = | -

e

u , f ﬁ duced radio
counts, fewer towers, and greatly reduced overall

infrastructure -
4n5, the t_o

" |n head to head czy
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Conclusions
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o 4R

Vittualink Emergency:Col
did exceeas all'requirement ‘seeing more
and more features :nd'ben" i —

' -

oing rolled out c MOrE |ﬁes

o Mitre’s three lines (Tlgre/ﬁltre m! (

. o San Martin

.Vldveolwall S



Conclusions 3 .

n four mont ation on ¢ Sarmiento line aIG’e
infractions have b ed by 84%#

"imely notite ['stations in the event of late
URANIRG train L tter ric ~xper|ence

FOWO V"‘Ience have been

reported at'stations or "‘“".ohne

" The System has the capab/ility to se
functions, inclquoard public and:
signaling, tele ry, (especially incIuding*tB

, and other.vital onboar(‘j‘)/,sterrgs"
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