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ing toward the current, most pressing issues.  This
funding comes with no specific deliverables and no
specific restrictions and includes a generous sponsor-
ship of the Public-Safety Interoperability Institute
2021 (Interop’21), coming up November 15-19, in Col-
lege Station, Texas.
    Below I summarize Public Safety Interop’21, as well
as several specific areas that we have chosen to apply
Verizon’s support to address public-safety interoper-
ability. We hope this provides greater insight into the
ways service providers, the research community, 
public-safety professionals, and government are com-
ing together to support and advance public-safety
communications. We invite and encourage you to join
in the effort by joining us at Public Safety Interop’21
this November. 

Emergency Calling with NG 9-1-1 Capabilities
    Next-generation 9-1-1 (NG 9-1-1) capabilities such
as voice with enhanced location, video, text and
telematics are increasingly the baseline expectation
for the public when making an emergency call. Ideal-
ly, these calls should be routed directly from the serv-
ice provider to the NGCS. This would also enable us to
enhance security by adding authentication while
allowing us to assign traffic priority levels to the
transferred traffic. The legacy gateways in use today
will never allow us to go beyond just voice services
under the standardized NG 9-1-1 architecture. To sup-
port the test, an evaluation of this transition, Verizon
has supported us in connecting our ITEC labs to the
Verizon Westlake labs in the Dallas, Texas area.

MCPTT
    Mission-critical push-to-talk (MCPTT) communica-
tions is a new service for most networks, but the
services are limited. While they work well within a
service provider’s network, the same cannot be said
when communicating between service providers.
This lack of interoperability is sure to be a significant
issue once MCPTT is more widely adopted. Efforts
between Verizon and the TAMU ITEC include testing
and documenting MCPTT interoperability between
private and public LTE networks, between service
providers using the same application, between differ-
ent vendor applications, and from enterprise voice
over IP (VOIP) switches to MCPTT service providers
networks. This work will include the testing of
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MMost of us rely heavily upon our service providers tosupport critical public-safety services. These service
providers have become more diverse over the past
30 years.  At first, they only included our incumbent
and wireless service providers such as AT&T, Sprint,
T-Mobile and Verizon. Later, the cable companies
joined the mix only to be followed by competitive
service and broadband (internet) service providers.
They provide us with our circuits between our public-
safety answering points (PSAPs), next generation
core services (NGCS), our basic telephony services,
our internet access, our cloud services and even our
public-safety broadband networks.
 At Texas A&M University (TAMU) Internet2 Tech-

nology Evaluation Center (ITEC), we work with indus-
try across the entire public-safety communications
ecosystem to improve public-safety communications,
with a particular focus on advancing interoperability.

We do so by conducting research, and testing and
evaluating technologies in our labs at TAMU. 
    ITEC has done significant projects with wireless
and wireline service providers such as AT&T, Veri-
zon, Lumen (CenturyLink), and Sprint. The work we
do across service providers is crucial, as true end-to-
end interoperability will require the support of all
players. While we view these projects as independ-
ent efforts, everything comes together once a year
at our Interoperability Institute workshop and exer-
cise. Formerly known as Winter Institute, we
renamed to the event to reflect our focus on public-
safety interoperability. 
    One service provider has recently put a stake in
the ground to advance research and testing in inter-
operability. For the past two years Verizon has pro-
vided generous funding to ITEC, not for any specific
project but instead to allow ITEC to direct the fund-

Public-safety researchers are working with service providers to help
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The legacy gateways in use today will
never allow us to go beyond just
voice services under the standardized
NG 9-1-1 architecture.
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between networks is a manual process. This capabili-
ty will never reach its potential until we can make the
process more automatic. There are ways of doing
this under today’s 4G and 5G Third Generation Part-
nership Project (3GPP) architectures, but it is going
to take work involving the handset manufacturers,
the wireless service providers (WISPs), and the pri-
vate LTE providers to make this work in a secure, reli-
able manner.  

Interoperability Institute Workshop 
    The Interoperability Institute, formerly called the
Winter Institute, began close to a decade ago, and
this year will be our seventh such event. The week is
divided into two halves: the workshop and the exer-
cise. The overall objective of the Interoperability
Institute workshop is to bring together the nation’s
thought leaders to discuss technology gaps and to
provide direction to the ITEC for the following year’s
priorities. The Interoperability Institute Exercise pro-
vides an opportunity to get the technology that has
been advanced in the past year into the hands of
first responders so that they can exercise and vali-
date the technology.  
 Each interoperability institute has several threads

or themes. The six themes for Interoperability Insti-
tute 2021 (Interop’21) are:

1. Identity credentialing and access management
(ICAM). The ITEC is working with the Department of
Homeland Security (DHS) and Georgia Tech Research
Institute on this initiative. ICAM is a federated single
sign-on system that is expected to be the public safe-
ty standard. It utilizes a Trustmark framework called
the “National Identity Exchange Federation” (NIEF),
which helps public-safety agencies identify their trust
requirements and manage their trust relationships.

2. Proof of concept for DHS SAFECOM recently
released information sharing framework (ISF). The
ISF defines a framework that divides information into
three tiers with the data on the lower layer, an infor-
mation orchestration layer in the middle layer, and a
presentation layer on the upper layer. This model has
been referred to as the three layer cake model. The
exercise will involve several first responder agencies
such as Texas Task Force 1, the Texas Department of
Public Safety, the Texas Army National Guard, and
local responders. There are also several video systems
that will be utilized in this exercise. The workshop and
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authentication and prioritization of MCPTT sessions
across network boundaries.  

Interconnecting NG 9-1-1 to Broadband
 The purpose of the effort to interconnect NG 

9-1-1 networks to public-safety broadband networks
(PSBN)  is to convey incident data (EIDD/EIDO),
caller health information and telemetry, such as
OnStar crash data. This issue has been the source of
much deliberation over the past several years, yet
there has not been a proof of concept or intercon-

nection that would test and document the connec-
tion and underlying agreements. The National Emer-
gency Number Association (NENA) will soon release
the STA-031.1 standard for interconnecting emer-
gency services IP networks (ESInets) with PSBNs.
While the standard is intended to establish function-
al requirements for these interconnections, there
will be a need to test and document the implemen-
tation once the standard is released. The impor-
tance of this testing and documentation is made
even more so by the large potential scale that we
may need to achieve. It is predicted that, once the
United Sates is fully NG 9-1-1 enabled, there could
be 100 ESInets connecting the approximately 6600
PSAPs. These will likely need to connect to one or
more of the PSBNs if we are going to have true end-
to-end prioritization of communications.  

Interoperability with Private LTE 
    With the opening of the Citizens Broadband Radio
Spectrum (CBRS), many communities are consider-
ing augmentation of the commercial services with
private LTE. These networks would let us support
emergency communications in locations that do not
have coverage and likely never will, such as under-
ground facilities. It could also serve to augment com-
munications for high bandwidth applications, such
as video, during high traffic incidents like sporting
events, concerts, demonstrations and disaster
response. It is unrealistic to assume that the PSBNs
will ever be able to cover 100% of the locations
where first responders could be asked to go. This
shared responsibility model could be cost effective
and efficient if done correctly. 
    That is where the work comes in. Today you can
deploy dual SIMs in many phones but switching
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Texas A&M University’s (TAMU) Interoperability Institute attracts a variety of different communications stakeholders to test technologies. 
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Department. Like at most other
response efforts that involved
drone video, the largest commu-
nications issue was the inability to
send high resolution video
images where they were needed,
when they were needed even
though there was prioritized
PSBN access in the area. One
potential solution to this issue is
the use of private LTE in the CBRS
band using the new SpaceX satel-
lite network. We will be working
with the Texas Army National
Guard on this effort.  
    The Interoperability Institute is
more of a process than an event.
Each year we take what we
learned in the past year and build
on it. This is important in that few
if any of these issues can be
resolved in one year and we are
always discovering new technolo-
gies which keep improving and
refining the state of the art. A
video discussing the 2019 Exer-

cise can be found at https://www.
youtube.com/watch?v=XQVrP-
tIv1G4.  
    The institute is open to the
public and registration is now
available at
http://itec.tamu.edu/interop21.
We hope that you can join us
November 15 –19 at Disaster City,
College Station, Texas. n

Dr. Walt Magnussen has been at Texas
A&M University (TAMU) for 35 years in
various networking capacities. He is cur-
rently the director of the Internet2 Tech-
nology Evaluation Center (ITEC) where
for the past 18 years he has led its
efforts in public-safety communications
testing and research. The ITEC lab con-
tains complete next-generation 9-1-1
(NG 9-1-1) next generation core systems
(NGCS), public-safety answering point
(PSAP),  4G and 5G LTE systems and
public-safety applications such as
MCPTT, situational awareness tools and
other applications. The lab is currently

funded by the Department of Homeland
Security (DHS), the Department of
Transportation (DoT), the National Insti-
tute of Science and Technology (NIST)
and Verizon. Magnussen received his
undergraduate and masters degrees
from the University of Minnesota and
his Ph.D. from Texas A&M University.

Michael E. Fox recently joined Texas
A&M University (TAMU), where he
serves as senior associate director of
the Internet2 Technology Evaluation
Center (ITEC). Prior to joining the uni-
versity, he worked in public-safety com-
munications, focusing on VHF/UHF and
microwave data communications.
Before that, he was vice president (VP)
of services and operations at virtual net-
working startup Vyatta and VP of servic-
es and consulting engineering at metro
ethernet startup Atrica. He has held sen-
ior executive positions at Wellfleet, Bay
Networks and Nortel Networks, where
he was vice president of Worldwide Sys-
tems Engineering. Fox has a bachelor’s
of science in electrical engineering from
Louisiana State University. 
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the exercise will both contain ele-
ments that will focus on the shar-
ing of information from different
situational awareness tools and
video sources following the ISF
framework through the use of an
API gateway that is the middle, or
orchestration layer of the cake,
described above. 

3. NG 9-1-1 to PSBN intercon-
nection. The exercise will utilize

the NGCS network, the NG 9-1-1
public-safety answering points
(PSAPs) and the CAD systems
donated to the ITEC as well as the
4G/5G core, radio access network
(RAN), mobile edge compute
(MEC) and transport network that
makes up the private PSBN at the
ITEC. This interconnection will
demonstrate the benefits, issues,
requirements and options for
allowing information to flow from

citizens through the NG 9-1-1
ESInets and through CAD to the
PSBN, where it can be offered up
to the first responders. All of this
will follow the recent NENA stan-
dard defining the interconnection
of the two networks.  

4. MCPTT. There is a fairly new
3GPP standard that describes
how to support mission-critical
voice services from LMR to LTE-
based data networks. MCPTT is a
part of the mission-critical servic-
es (MCX) suite that will also bring
mission-critical video (MCV) and
mission-critical data (MCD) to the
suite of services. While most of
the PSBN service providers have
released versions of MCPTT, the
efforts of the ITEC will center on
standards conformance and inter-
operability between service
providers to ensure that we do
not end up with yet another set of
siloed services not capable of
end-to-end communications. As
the ITEC transitions to 5G servic-
es, this work will include the 3GPP
specified internetworking frame-
work or IWF network microser-
vice.  This last part will likely be a
2022 Institute effort.

5. Large scale interoperable
collaboration. Supporting yet
another DHS initiative, this
thread aims to demonstrate
methods of providing interoper-
ability for large-scale events
across messaging and collabora-
tion services such as Bridge4PS,
Microsoft Teams, Slack and oth-
ers. This thread will involve inter-
operable gateways and ICAM
authentication.

6. Disaster and large event
drone video sharing. Dr. Robin
Murphy from TAMU and a team
from Florida State University's
Disaster Incident Response Team
responded to the Surfside, Flori-
da, disaster for 24 days at the
request of Florida US&R Task 1 of
the Miami Dade Fire Rescue
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