
SPECS SURVEY: Base Station Antennas   WHAT’S NEW: P25 Equipment

T M

RadioResource

C O M M U N I C A T I O N S

November-December 2013 MCCmag.com

Testing Apps
at Texas A&M

N.Y. Counties Tackle
System Sharing Challenges

FirstNet Bucks: 
A Financial Framework

Students Develop
Robotic Antenna Platform

Inside

Reprinted from November-December 2013 MissionCritical Communications • MCCmag.com



Reprinted from November-December 2013 MissionCritical Communications • MCCmag.com

A

PUBLIC SAFETY
T E C H N O L O G Y

A Texas A&M center 
is working on an 
application sandbox 
to test public-safety
broadband software.

By Dr. Walt Magnussen

A mother finds her toddler lying un-

conscious next to an open bottle of

unmarked pills and immediately dials

9-1-1. She is connected to the 9-1-1

call-taker who gathers information,

then transfers the call to the EMS dis-

patcher for the caller’s area. The dis-

patcher rolls an ambulance to the

scene. On the way to the house, the

emergency medical technicians

(EMT) ask the mother to take a pic-

ture of the child and one of the pills.

The picture of the pill is sent to a U.S.

Food and Drug Administration (FDA)

database over a Long Term Evolution

(LTE) public-safety broadband net-

work, where the pill is immediately

identified. The EMTs then download

an application to the mother’s smart-

phone, and she is asked to place the

phone on the infant’s chest, which al-

lows the EMTs to monitor heart activ-

ity. Moments later, knowing how best

to treat the child, the EMTs arrive on

site, stabilize the child and transport

her to the hospital. 

While this scenario might sound

futuristic, the reality is that this capa-

bility is not too far off. The National

Emergency Number Association’s

(NENA) efforts for nearly a decade to

enable next-generation 9-1-1 

(NG 9-1-1) and more recent efforts by

the Association of Public-Safety Com-

munications Officials (APCO) Inter-

national and the First Responder

Network Authority (FirstNet) to 

create a nationwide public-safety

broadband network are helping to en-

able the infrastructure to support these

capabilities. 

While it is critical not to 

undermine the importance of the in-

frastructure, it is not just the network

that excites us. The applications en-

abled by the network justify the in-

vestment in the network. 

The Demand
Unfortunately, public-safety 
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networks are significantly different

than commercial carrier networks.

Public-safety systems are actually a

network of networks, including

FirstNet, emergency services IP net-

works (ESInets), Department of De-

fense (DoD), carrier and foreign

public-safety networks. Each of

these networks is designed with

quality of service (QoS) built in, but

public safety must determine the

best way to preserve QoS across net-

work boundaries. 

There will be authentication

within each network, but the need to

federate these authentications will be

required if roaming is allowed. End-

to-end encryption will most likely be

a requirement to many applications,

and session initiation protocol (SIP)

signaling across these same network

boundaries will be required to enable

voice and video services. These dif-

ferences will mean that it will not be

possible to simply move commercial

applications to the public-safety

space and expect them to work. 

The forest fires in California a

few years ago are an example of

when application sharing would

have been beneficial. Military

drones provided aerial surveillance

of fire sites, but there was no way to

get the available video images

within the military network to the

civilian firefighters on the ground.

The Department of Homeland Secu-

rity (DHS) is researching IP multi-

media subsystems (IMS) as a

potential solution in its labs. 

It is expected that once the net-

works are in place, developers will

develop applications written specifi-

cally for the sector. Apple, AT&T

and Verizon all provide a sandbox

for developers to test their applica-

tions prior to release. This ensures

that the applications work on the

network and will not harm the net-

work when turned on. There is a

need for such a sandbox in the pub-

lic-safety space, which could be a

good role for academia. 

Application Testing
In 2004 Texas A&M University

(TAMU) established the Internet2

Technology Evaluation Center

(ITEC). It was the fourth center in

the Internet2 family, and its focus

was on real-time applications. At

that time, ITEC partnered with Co-

lumbia University to begin work in

the NG 9-1-1 space. In 2006 TAMU

and Columbia were selected to be

part of a team to deploy the first NG

9-1-1 system with funding from the

U.S. Department of Transportation

in its proof-of-concept project. 

In 2010 the National Science

Foundation funded an NG 9-1-1 se-

curity testbed grant to the Univer-

sity of North Texas, TAMU and

Columbia University. Through these

grants and generous donations from

firms like Broadsoft, Acme Packet,

GeoComm, Avaya, RedSky and oth-

ers, the universities established a

world-class test facility. 

In 2011 officials from Harris

County, Texas, approached TAMU

to assist with deployment of the first

public-safety broadband network.

With the enhanced packet core

(EPC) and a set of eNodeBs (LTE

base stations) deployed on the

TAMU campus, the university

began work in the LTE space. 

The Harris County relationship

added Motorola Solutions to the list

of strategic partners in supporting

public-safety initiatives. TAMU’s

Center for Emergency Informatics led

by Dr. Robin Murphy was already a

General Dynamics EDGE member,

which introduced the General Dy-

namics 3G and 4G product and sets

to the mix. EDGE is a consortium of

General Dynamics partners. As a re-

sult, a second EPC will soon be

turned up in College Station, Texas.

Other strategic partners then

joined the ITEC initiative. Juniper

Networks brought its automatic

multicast tunneling (AMT) technol-

ogy needed to support multicast ap-

plications, such as video over LTE

networks; Octoshape enabled broad-

cast video over the network; and

other video recording and public-

safety answering point (PSAP) ven-

dors are expected to sign

agreements with ITEC soon. One

key component of the sandbox was

the addition of an IMS core pro-

vided by Acme Packet. IMS is in-

tended to be the architecture that

will most likely interconnect the

disparate networks.

The completed work at the ITEC

since 2004 has gone a long way to

enable the establishment of an appli-

cation-testing sandbox at the TAMU

ITEC. To that end, ITEC is formal-

izing the process and is signing co-

operative agreements with at least

one federal lab. 

While the investments made by

industry, federal and state govern-

ment and the university are signifi-

cant, other work underway in other

academic labs is equally important.

To best leverage the investments

made at ITEC, the university in-

tends to work with Internet2 to en-

able the functional elements

installed at TAMU to be used by

other academic institutions across

the United States and hopefully

Canada. The goal is to enable 

software-defined network (SDN)

connections across the Internet2

backbone to participating labs. It is

also the hope to add commercial

labs, such as the Verizon lab, and

federal labs, such as those of the

National Telecommunications and

Information Administration (NTIA)

Public Safety Communications Re-

search (PSCR), DHS and Depart-

ment of Defense. 

There was a lot of discussion at a

recent APCO broadband summit

about the ability of an emergency

caller to connect to the 9-1-1 call 

center, have the call transferred to
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emergency dispatch and then trans-

ferred again to the first responder.

ITEC is probably one of the only

sites in the world, if not the only 

one, where this end-to-end testing is

possible.

It is the desire to open these capa-

bilities to software companies to en-

able a virtual test environment for

application developers to test their

applications. Procedures for applica-

tion developers to use the infrastruc-

ture have not yet been established.

There is an existing procedure for

equipment manufacturers to provide

supporting infrastructure in the labs,

and this process is open to any and

all vendors. ■

Dr. Walt Magnussen, PhD, runs the 

Internet2 Technology Evaluation 

Center (ITEC), an emergency communi-

cations lab, at Texas A&M University. He

also has an appointment with U.S. UCAN,

which oversees the Internet2 Broadband

Technology Opportunities Program

(BTOP) grant for $96 million to build na-

tional infrastructure with a commitment to

support public safety. He also served on

the FCC’s Emergency Response 

Interoperability Center (ERIC) technical

advisory committee and the FCC Commu-

nications Security, Reliability and 

Interoperability Council (CSRIC) working

group seven. Inquiries can be made to 

w-magnussen@mail.telecom.tamu.
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the world, if not the only one, where this 
end-to-end testing is possible.


