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A Tour of the
FirstNet Lab
n April, I was lucky enough to tour the First Responder Network
Authority (FirstNet) Innovation and Test Laboratory in Boulder, Colorado. It was the second time I had been to the lab, the first being its
ribbon cutting before FirstNet awarded the 25-year contract to build the
nationwide public-safety broadband network (NPSBN) to AT&T.
During my first visit in November 2016, there
was little equipment because the contract hadn’t yet
been awarded. Now rows of eNodeBs line the facility, including AT&T band 12 and 17 commercial
network eNodeBs, as well as band 14 base stations,
test equipment, devices and other technology.
The lab is connected to the FirstNet core, along
with AT&T’s commercial network, said Michael Van
Zuiden, director of FirstNet labs.
In the lab’s RF-shielded room for device and radio access network
(RAN) testing, I saw a demonstration of a FirstNet band 14 device on
the band 14 network next to a device on AT&T’s commercial Long
Term Evolution (LTE) network. A test system showed data throughput
slowing for the commercial user once the FirstNet device came online,
while the FirstNet device’s data throughput increased or remained
steady.
Since the beginning of the year, FirstNet staff has tested a list of features on AT&T’s public-safety core during three different “checkpoints”
or dates mainly in AT&T’s lab in Redmond, Washington. Two of the test
sets were conducted in February and the third in March.
For example, FirstNet engineers tested quality of service, priority
and pre-emption (QPP) under a loaded cell site on the FirstNet core.
They also tested RAN sharing —called multioperator core network
(MOCN) — between the AT&T commercial and public-safety core
networks. This is
how AT&T’s system
Email your feedback to
knows a publicswendelken@RRMediaGroup.com. safety user is different from a consumer.
“Traffic from the RAN is split to the different cores, which is predicated on our network identifier, one for FirstNet and one for other
commercial bands,” said Jeff Bratcher, FirstNet chief technology officer
(CTO). “That’s how the system knows they are a public-safety subscriber
because they are on the FirstNet network ID. It’s separating public-safety
traffic from commercial.”
The FirstNet lab is impressive; it’s nice to see our nation’s first
responders garnering the technology and validation they have been
waiting on for so long.
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NASPO ValuePoint Prepares to
Rebid P25 Equipment Contract
By Neva Peckham
ational Association of State
Procurement Officers
(NASPO) ValuePoint (NVP), formerly called
WSCA-NASPO,
is a cooperative
purchasing organization. The
group’s contracts
are led by individual states and
competitively bid
according to the procurement
requirements of that state. Each procurement team consists of technical
and procurement experts from multiple states. NVP provides resources
to assist with procurement activities
and management of the contracts.
The NVP public-safety communications equipment contract, led by
the state of Washington, is preparing
to rebid the nationwide publicsafety communications equipment
cooperative contract. Procurement
and technical experts from multiple
states serve on the sourcing team
and assist with bid development and
evaluation. Their participation continues for the entire term of the contract. Members of the sourcing team
represent the states of Washington,

N

Oregon, California, Idaho, Alaska,
Utah, Nevada, Georgia and
Tennessee.
To ensure interoperability and
compatibility, all products offered
on the upcoming rebid contract must
meet the Project 25 (P25) Compliance Assessment Program (CAP)
requirements. Awarded manufacturers may add products in the categories and subcategories they were
previously awarded as long as they
meet the following conditions:
n Must be in the category/subcategory awarded;
n Must be P25 CAP tested, certified and listed on the Department of
Homeland Security (DHS) CAP
website; and
n Must adhere to the percentage
off-list discount submitted with their
bid.
The current public-safety contract was intended to “buy more of
what you have” but doesn’t offer the
opportunity for a complete turnkey
solution. There are two current contracts: phase one consists of the different radios, and phase two consists
of products and services related to
infrastructure. Awards were made by
category and subcategory at the
manufacturer level. Thirty-four con-

tractors received awards in 45 categories and subcategories.
Phase one has a maximum term
of 10 years. Phase two has a maximum term of five years. Phase one
was extended through June 30,
2021, to be coterminous with phase
two. The intent is to rebid both contracts at the same time to create a
single contract for public-safety
communications equipment.
The Rebid
The team will initiate the rebid
process in July 2018 with the
release of a request for information
(RFI). To receive notification of the
opportunity, companies must be registered in Washington’s Electronic
Business Solution (WEBS). The RFI
will ask questions about the current
categories, specifications, additional
categories and specifications, services, terms and conditions, and contract structure. It will include an
invitation to participate in an industry forum meeting the week of Oct.
15, 2018, near Seattle-Tacoma International Airport. The meeting will
be arranged in blocks of time devoted to specific topics so companies
can attend the sessions that are
important to them. Companies can
assist in the rebid activities three

Rebid Estimated Timeline
2018
July
RFI release

October

Industry forum Bid development begins

March — May
Evaluation

8

2019
September or October

Spring

2020
July
Award announcement
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RFP released through WEBS

August — November
Contract negotiation

2020
February
Bids due

2021
January — June
States negotiate
participating addendums
www.MCCma g .c o m
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Nowadays the chief reason most organizations still use a two way rather than a smartphone
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that age old problem by allowing everyone to still remain fully connected and seamlessly
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ways: submit written responses to
the RFI, attend the in-person open
discussion of the industry forum
meeting in October or do both.
Once changes have been
approved by the lead state and
sourcing team, the new products and
price book will be posted on the
NVP website. For audit purposes,

All 50 states, the District of Columbia and U.S.
territories, their political subdivisions and other
eligible entities may use the NVP contract.
nothing will be deleted from the
original products/price book. Products no longer offered or discontin-

MIMO - Multiple In Multiple Out

WavStreamer
Antenna

Cutting-Edge Mulitband Antenna
Optimized for Superior
Diversity Performance

RAIL

• Robust multiband roof mount 5-in-1 antenna
GPS, Wifi (2), and 4G LTE Elements (2)
• Ideal for first responders. rail and transit vehicles

TRANSIT

• Cable and connectors can be customized
• Five year STI-CO warranty
PUBLIC SAFETY

ANTENNA SYSTEMS
866.307.8426 • www.sti-co.com • sales@sti-co.com
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Certified DBE and
Buy America Compliant

ued will be struck through, and new
products will be highlighted. Every
change must have an effective date.
The NVP website will maintain a
complete list of all products and
pricing for the entire term of the
contract.
All 50 states, the District of
Columbia and the organized U.S.
territories, their political subdivisions and other eligible entities may
use the NVP contract. The lead state
and sourcing team create the NVP
master agreement, and anyone that
wants to use the contract may use
the master agreement through a participating addendum (PA). The PA
process is intended to include statespecific terms and conditions and is
negotiated between each vendor a
state decides to do business with.
States may choose awarded vendors
with which they will enter into PAs.
If a state decides not to use an NVP
master agreement or an awarded
vendor on an NVP master agreement, a subentity within the state
may request to do its own PA. There
are 338 PAs to the NVP master
agreement, and the number increases daily. n
Neva Peckham works for the state of
Washington Department of Enterprise
Services developing, evaluating and
managing statewide master contracts.
She recently represented Washington in
the cooperative procurement with the
state of Oregon for public-safety broadband network services. She also leads
NASPO ValuePoint nationwide cooperative procurements for public-safety communications equipment and electronic
monitoring of offenders. Questions
regarding the NVP public-safety communications equipment contract and upcoming procurement can be emailed to
neva.peckham@des.wa.gov.
www.MCCma g .c o m
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AT&T, Verizon Launch Public-Safety LTE Cores

T

he First Responder Network Authority
(FirstNet) and AT&T launched the
FirstNet evolved packet core (EPC), a year
after AT&T signed its 25-year contract to
provide public-safety Long Term Evolution
(LTE) services. FirstNet officials tested the
core, and most FirstNet customers will be
moved to the core by May.
AT&T said the EPC is built on physically
separate hardware. While the FirstNet EPC
was under construction, first responders
used the AT&T commercial core. “But now
that the FirstNet evolved packet core has
launched, we can begin moving users to
this new, dedicated experience,” an AT&T
statement said. “We’ll start with a controlled
introduction with a limited customer set
while FirstNet completes testing of the network core. Once the controlled introduction
wraps, more FirstNet customers will be
moved — likely in the April/May timeframe.”
In March, Chris Sambar, senior vice
president, AT&T – FirstNet, said delivering
the public-safety core costs $1.5 billion.
“Alongside AT&T, we will exercise the
functionality of the public-safety features,
measure redundancy under a variety of
conditions, and validate the overall performance and resiliency of network components,” FirstNet Chief Technology Officer
(CTO) Jeff Bratcher said in a blog. “With the
results of these tests, FirstNet and AT&T
will validate that the network will be there
when public safety needs it.”
AT&T said only FirstNet traffic will move
through the core, designed with a “defensein-depth approach that helps maintain
security at every level.” The EPC will be
monitored 24/7/365 by a dedicated security
operations center and a team of experts.
FirstNet has a custom portal that provides
full visibility into the security operations
center.

Motorola Completes
2 Acquisitions
Motorola Solutions completed its
$1 billion acquisition of Avigilon, first
announced in February. Motorola
acquired all of Avigilon’s issued and
outstanding shares for C$27 (US$22)
12

FirstNet subscribers can now access
First Priority, AT&T’s always-on access to
priority and pre-emption with three priority
level options. Public-safety agencies can
assign priority levels based on their command structure or shifting needs.
The Incident Management Portal is also

function virtualization,” said Michael Maiorana, Verizon senior vice president, public
sector.
The core is connected to Verizon’s radio
access network (RAN), which uses spectrum in various bands including 700 and
800 MHz, 1.9 GHz personal communications services (PCS) and 1.7/2.1 GHz
advanced wireless services (AWS) bands.
Public-safety data will immediately be
recognized with priority access at the tower
and throughout the network. During times of

part of the EPC. Public safety can uplift critical users to the highest priority levels, making adjustments in near real time. Public
safety can also temporarily uplift other nonfirst responder users, such as utilities or
transportation agencies, essential to managing an incident.
FirstNet subscribers will use a dedicated
subscriber identity module (SIM), and moving to the FirstNet EPC requires swapping
out the commercial SIM card with a FirstNet
SIM card. Bratcher said the FirstNet core
will help enable the network’s 99.99 percent
end-to-end service availability.
Separately, Verizon made its publicsafety dedicated private core available
March 29. The carrier said the private core
is the platform for expanded products and
services designed to enhance Verizon’s
LTE network for public safety.
The expanded public-safety services
include traffic segmentation, priority and
pre-emption, improved security, and
enhanced service management and control.
The public-safety core separates data traffic
of public-safety mobile users from commercial users across Verizon’s LTE network
using software-defined networking tools.
“The core physically separates publicsafety data traffic, and the network runs on
dedicated resources, including network

commercial network congestion, Verizon’s
Mobile Broadband Priority Service (MBP)
users will receive priority over commercial
users. MBP, Wireless Priority Service
(WPS) and private network traffic management combine to transmit communications
for public safety.
Pre-emption will allow Verizon to automatically reallocate network resources from
commercial data users to first responders if
network capacity is reached. When a cell
site’s resource utilization has reached its
limit, which is rare, pre-emption will automatically kick in for enabled public-safety
customers, Maiorana said.
Both MBP and pre-emption service will
be offered at no additional charge for publicsafety customers who request it. “Publicsafety users are going to be set up on a
customer-by-customer basis, ensuring we
are hand holding our customers and they
have the necessary qualifications,” Maiorana said. “In general terms, our network is
enabled with this technology, and as we do
with any new service, we will work with
each of our customers to migrate them in.”
He said the network was tested in the
laboratory and real-world situations including with the Los Angeles County Fire
Department at the Tournament of Roses
Parade in January.

per share.
Avigilon designs and manufactures
security surveillance solutions, including video analytics, network video
management software and hardware,
surveillance cameras and access control solutions.
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Motorola also completed its acquisition of Plant Holdings, which holds
the Airbus DS Communications business, from Airbus Defence and Space,
an indirect subsidiary of Airbus SE.
Airbus DS Communications is a North
American provider of command center
www.MCCma g .c o m
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hands-free, with David Clark Company Radio Direct
headsets designed to connect directly to a wide variety
of portable radiosòwithout the need for an adapter cord.
Intrinsically Safe (IS) models available. Ideal for use in
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for more information.

© 2018 David Clark Company Incorporated ® Green headset domes are a David Clark registered trademark.

W W W. D AV I D C L A R K . C O M

An Employee Owned
American Company

TECHNOLOGY

P25 CSSI/ISSI Conformance Tests On Track for 2019 at Interior Lab

T

he Project 25 (P25) Compliance
Assessment Program (CAP) plans to
begin Inter RF Subsystem Interface (ISSI)
and Console Subscriber System Interface
(CSSI) tests next year using the Department
of Interior’s (DOI) Denver test laboratory. Initial testing will consist of only conformance
testing — not interoperability testing.
Russ Sveda, radio and spectrum
chief for the U.S. Department of the Interior
(DOI), said the federal departments have
not yet signed an agreement but agree on
the content and cost.
DHS will fund the lab accreditation, testing tools and the testing during three years.
“The intent is to not charge manufacturers
and system owners for this testing during
the three years,” Sveda said.
DOI will acquire a National Institute of
Standards and Technology (NIST)-accredited ISSI and CSSI conformance testing
software package. A mix of contractor and
federal personnel will perform testing.
“We are preparing now for the lab
accreditation and hope to have that completed in the fall, so testing can begin right
after the new year,” Sveda said.
The DHS Science and Technology
Directorate (S&T) Office for Interoperability
and Compatibility (OIC) plans to define features to undergo conformance testing using
a commercially developed software tool

software for emergency call handling.
The acquisition, announced last
July, strengthens Motorola Solutions’
command center software portfolio,
Motorola said in a statement. Airbus’
TETRA business based in Europe is
not part of the acquisition.
BearCom Continues
Canadian Acquisition Streak
BearCom Group acquired Communications Group Red Deer in Red Deer,
Alberta. Terms of the transaction were
not announced.
The latest acquisition extends
BearCom’s presence in western Canada, which began last year with the
acquisition of Vector Communications
in Grande Prairie, Alberta. In January,
BearCom purchased Mobile Business
Communications, with four Canadian
locations and an office in Toronto.
14

undergoing
detailed
assessments to
evaluate and
certify it for use
for the P25
CAP. DHS, DOI
and the National Telecommunications and Information
Administration (NTIA) are working together
to develop individual test cases, review the
test cases with the test tool developer, and
add message sequence charts and detailed
messages to test cases.
DHS is seeking public-safety agencies
and manufacturers for beta testing using the
software tool later this year, said Sridhar
Kowdley, program manager of the P25 CAP
for DHS S&T.
DHS OIC is evaluating a process for the
inclusion of interoperability testing data
from field or factory tests. Although the first
tests will not include interoperability testing,
public-safety agencies and vendors are
already conducting interoperability tests
and could report their results, Kowdley
said. “Interoperability can be best tested in
the field,” he said.
Another priority for the CAP advisory
panel (AP) is conventional TDMA testing,
said Chief Gerry Reardon, chairman of the
P25 CAP AP.

BearCom hired Ken Notter as vice
president and general manager of
BearCom Canada. Notter is a 35-year
veteran of the wireless industry and
has worked in the Canadian market in
multiple roles since 1999.
AT&T to Release RFP for
Second MCPTT Offering
AT&T plans to have two carrierintegrated mission-critical push-totalk (MCPTT) options for First
Responder Network Authority (FirstNet) subscribers and is planning to
release an MCPTT request for proposals (RFP) later this year, said an
AT&T executive.
AT&T signed a product agreement
with Motorola Solutions for its Kodiak carrier-integrated PTT product,
along with the eventual MCPTT version of the Kodiak service, said Chris
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“We’re seeing a lot of systems put in
service, and while the standards are set,
there is no way to see if it meets the standard,” said CAP AP member Jason Ervin
with Lower Colorado River Authority in
Texas. “We’re fixing to go down the same
path that we’ve gone prior. It is important to
get this TDMA done.”
TDMA CAP testing will include performance and interoperability tests. A TDMA test
documentation compliance assessment
bulletin (CAB) was released in July 2017.
DHS-recognized TDMA test labs must be
accredited by September 2018.
The Harris TDMA test lab has been
accredited for subscriber, repeater performance, conventional and FDMA/TDMA trunking interoperability. The Motorola Solutions
lab has been accredited for subscriber performance and conventional and FDMA/
TDMA trunking interoperability. The Tait
Communications’ lab is accredited for subscriber performance.
A third TDMA network vendor is required
for the CAP’s rule of three testing, but vendors can do rule of two testing through a
waiver if three vendors are not available.
Equipment testing and the associated
TDMA Suppliers’ Declaration of Compliance
(SDOC) and Summary Test Report (STR)
document submissions are due to DHS by
March 2019.

Sambar, AT&T FirstNet senior vice
president.
“We are in the process of developing that [MCPTT service] in conjunction with them,” Sambar said.
He said because there are likely to
be multiple MCPTT solutions on the
market, AT&T plans to offer at least
two carrier-integrated MCPTT solutions. “The FirstNet requirement is at
least two,” Sambar said. “FirstNet
doesn’t want to see a single vendor
lock-in, and the providers must follow
MCPTT standards. … Interoperability
is important.”
“FirstNet recognizes the importance
of open standards and competition to
deliver the best solution for public
safety,” said a FirstNet spokeswoman
when asked if AT&T’s contract requires
two carrier-integrated MCPTT options.
“As such, AT&T has committed to
www.MCCma g .c o m
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providing options for MCPTT, and we
will continue to work with public safety and AT&T to ensure the FirstNet
PTT solution for public safety complies
with MCPTT standards and promotes
appropriate competition for public
safety while delivering the desired
user experience.”
AT&T’s Sambar said over-the-top
(OTT) MCPTT applications that follow Third Generation Partnership
Project (3GPP) standards and interoperate will be available to FirstNet subscribers as well.
NIST Releases List of Devices
Approved for FirstNet Network
The National Institute of Standards
and Technology (NIST) released a list
of approved devices under the First
Responder Network Authority (FirstNet) Device Approval Program.
In addition to the previously
announced Samsung Galaxy S9 and
S9+ smartphones and Sonim Tech-

nologies XP5S and the XP8 rugged
handhelds, the list includes seven
Apple iPhone smartphones and three
additional Samsung smartphones, the
S8, S8+ and S8 Active.
The list also includes the Apple
iPad and iPad Pro tablets and the Netgear MR1100-330 hot spot. The hot
spot, Galaxy S9 and S9+, and Sonim
handhelds all bear the “FirstNet
Ready” logo on firstnet.com, although
there are no specific designations for
devices on the NIST list.
“Devices that have a FirstNet
Ready badge are those that will work
on the FirstNet EPC (evolved packet
core) simply by installing a FirstNet
SIM (subscriber identity module)
card,” firstnet.com said. “Note that
some FirstNet Ready devices may also
require a simple software update. The
remaining devices displayed are those
that will work on the FirstNet EPC
upon updating the software, unlocking
the device (if required) and installing a

FirstNet SIM.”
NIST is responsible for maintaining
the device list under the legislation that
established FirstNet.
Kirisun Opens
Americas Business Unit
Radio manufacturer Shenzhen
Kirisun Communications opened a
new business unit and branch office in
Miami to cover the North American,
Canada, Central American and
Caribbean markets. Industry veteran
Carlos Chajin, with more than 30 years
of experience in the radio and telecommunications industries, will head the
new company, Kirisun Americas.
Kirisun Americas was established
to support Kirisun’s growing portfolio
of clients in the Americas and to capitalize on the Americas, where Kirisun
has been steadily increasing in awareness and market penetration as one of
the key suppliers of high-technology
solutions to multiple market sectors.
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REGULATORY
FCC Proposes Sharing
4.9 GHz Public-Safety Band
After many years of comments and
recommendations, the FCC proposed
action on the public-safety 4.9 GHz
band. In a sixth further notice of proposed rulemaking (FNPRM) adopted
March 22, the FCC asked for comment
on technical proposals to encourage
greater use of and investment in the
band, currently reserved for public
safety.
“The commission’s goal is to promote increased public-safety use of the
band and protect users from harmful
interference while opening the spectrum to additional uses that will
encourage a more robust market for
equipment and greater innovation,” the
FCC’s proposal said. “The commission
seeks comment on whether an appropriate sharing mechanism could
encourage more opportunistic use of
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the band while ensuring the priority,
integrity and security of public-safety
operations.”
In 2002, the commission designated
50 megahertz of spectrum in the 4.9
GHz band to public safety. Although
nearly 90,000 public-safety entities are
eligible for licenses in this band, there
are fewer than 3,200 licenses in use.
Public-safety organizations and others
have cited difficulty in acquiring
equipment, the cost of deployment and
concerns about harmful interference.
In his comments on the proposal,
FCC Commissioner Michael O’Rielly
said the spectrum should be redesignated for commercial use. “Today’s notice
provides the opportunity to contemplate whether this spectrum, which is
located in close proximity to the 5 GHz
unlicensed band, should be allocated
for unlicensed or licensed use, what the
technical rules should be, and how the
commission should deal with the
incumbents,” he said.

In a statement, the Utilities Technology Council (UTC) said it supports
expanding eligibility to include critical
infrastructure industry (CII) entities,
such as utilities, to hold primary 4.9
GHz licenses.
In 2013, NPSTC made recommendations on the 4.9 GHz band to the
FCC, and the Association of PublicSafety Communications Officials
(APCO) International submitted a
report to the FCC in 2015. NPSTC
reactivated its 4.9 GHz working group
following the FCC’s proposal, and
Dave Buchanan will chair the group.
NPSTC said the FNPRM endorses
much of the input from its 2013 recommendations. The proposed rules follow NPSTC’s recommendations to
provide more rigorous frequency coordination and site-based licensing. The
new rules also allow narrowband traffic as a primary service on 1-megahertz channels for point to point and
point to multipoint. The council had
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recommended primary service on 1megahertz channels for backhaul. The
proposed rules also allow 5 megahertz
for manned airborne and robotics.
For channel aggregation, NPSTC
had recommended leaving the current
rule of 20 megahertz maximum, but
the proposed rules allow 40 megahertz
maximum, although regional planning
committees (RPCs) can limit aggregation to 20 megahertz. Finally, NPSTC
recommended a national 4.9 GHz band
plan with RPC coordination option on
some issues. The FCC proposed
regional flexibility on some issues with
a window to file plans.
FirstNet Board Approves
Network Investments Process
Changes to the charter of the First
Responder Network Authority’s (FirstNet) Finance Committee implemented
a process for reviewing investments to
the national public-safety broadband
network (NPSBN).

As part of its contract with FirstNet, AT&T will make sustainability
payments throughout the contract’s
25-year lifecycle. After FirstNet’s
expenses are covered, all additional
funds from those sustainability payments will be reinvested back into the
network. In recent filings with the
U.S. Securities and Exchange Commission (SEC), AT&T said it will pay
around $18 billion in sustainability
payments to FirstNet and expects
about $15 billion of that to be reinvested in the network.
The new investment review process
will help ensure that investments in the
network meet FirstNet’s strategic
goals, leverage subject matter experts
for input on FirstNet priorities while
using industry best practices, control
risk on investment decisions, and allow
for better transparency in the investment process that will help FirstNet
decision-making, according to information from the meeting.

Industry Groups Question
Unlicensed Services at 6 GHz
The Association of Public-Safety
Communications Officials (APCO)
International questioned the validity of
an analysis of unlicensed services in
the 6 GHz band in discussions with
FCC officials. The commission last
year released a notice of inquiry (NOI)
on ways to expand opportunities for
mid-band spectrum from 3.7 to 24
GHz.
After the comment period closed, a
coalition of companies submitted a
study commissioned from RKF Engineering Services that they said shows
unlicensed services can coexist with
the primary services present in the 6
GHz band. APCO said several parties
have refuted RKF’s analysis, pointing
out numerous technical flaws, erroneous assumptions and the failure to
address key issues.
“Most troubling is that the RKF
study underestimates both the
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likelihood of interference as well as the
detrimental impact of interference,”
APCO said. “APCO remains unconvinced that unlicensed devices could
be introduced without causing harmful
interference to public-safety
microwave operations and increasing
the cumulative amount of interference
in the band nationwide.”
APCO also said public safety would
have little recourse to address the interference that will occur if the 6 GHz
band is opened to unlicensed use.
Fixed service systems are not designed
to detect interference, and identifying
sources of interference will be essentially impossible given the mobile and
fluctuating nature of unlicensed
activity.
APCO said in the ex parte filing
that the 6 GHz band is heavily used
and relied on for fixed point-to-point
microwave links essential to publicsafety services, including backhaul for
mission-critical LMR systems that
support dispatch and tactical
communications.
Separately, microwave equipment
manufacturer Aviat Networks launched
a website that allows industry officials
to sign an ex parte letter petitioning the
FCC to oppose frequency sharing at 6
GHz.
“We are petitioning the FCC with
an ex parte letter, which will be submitted to the FCC,” said Ruth French,
Aviat product compliance manager.
“The ex parte letter will carry Aviat’s
name and also the names of those who
endorse the letter via the website Protect 6 GHz. We will be carefully validating the names of those who endorse
the letter before submitting the letter to
the FCC via an online filing.”

and offer additional courses such as
licensing and frequency coordination,
system planning, spectrum acquisition,
safety requirements and RF interference mitigation to expand its members’
knowledge base.
“Decision-makers and their techni-

cal staff know they must be well
trained and need to stay abreast of the
latest technologies, regulations and
spectrum access strategies within our
industry, so they can better serve their
customers,” said Eric Hill, EWA senior
vice president of operations.

ASSOCIATIONS
EWA Forms Education
Council with Training Focus
The Enterprise Wireless Alliance
(EWA) formed the Private Wireless
Education Council (PWEC). The
group’s objective is to nurture greater
access to training programs in place
w w w.M C C m a g . c o m
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How

Surveillance
Capitalism
Can Impact
Public-Safety
and CII Users

Mission-critical communications users must be aware that personal
devices and applications are subject to data surveillance activities.
By Rex M. Lee

P

Privacy and cybersecurity are mandatory for communications in government, the defense industry, critical
infrastructure and enterprise business.
For those who work within those entities, using a connected commercial
product such as a smartphone for official business often violates confidentiality agreements, industry and
federal cybersecurity standards, and
confidentiality laws. In January, the
potential problem for mission-critical
employees was highlighted when Stra-
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va fitness app data was publicly
released on a heat map, exposing military installations and other sensitive
locations.
Surveillance capitalism is a new
term that describes a business model
supporting online services such as
social media and connected products
used with the Google Android, Apple
iOS, and Microsoft Windows 8 and 10
operating systems (OS). The surveillance capitalism business model focuses on surveilling and data mining the
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product user for financial gain. People
who subscribe to online services and
use connected products supported by
surveillance capitalism must recognize
that they are the product for sale within
the surveillance capitalism business
model because of a valuable commodity called digital DNA.
Digital DNA is composed of a technology product user’s personal and
professional surveillance data that
includes location, biometrics, health
and fitness statistics, motion, auto
www.MCCma g .c o m

telematics, video, photos, audio
recordings and geofence information.
In addition, digital DNA is composed
of sensitive user data such as an individual’s identification (ID), text messages, contacts, calendar information,
email attachments, call and messaging
logs, medical and banking accounts,
and social media information.
Highly confidential telecom-related
personal and professional information
such as digital DNA is being harvested
by technology developers from connected products such as smartphones
via uncontrollable, installed (rooted)
technology that the product user cannot
uninstall. A user must understand that
any connected product or service supported by the surveillance capitalism
business model is not designed to be
private or secure because of surveillance and data acquisition — data mining — business practices employed by
data-driven technology providers such
as Google, Apple, Facebook and others. Public-safety and critical infrastructure industries (CII) employees
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Public-safety and critical infrastructure
industries (CII) employees often use
consumer-grade connected products that
are not private or secure.
often use consumer-grade connected
products that are not private or secure.
History of
Surveillance Capitalism
Surveillance capitalism has been
around since the 1990s. It was the original business model behind free techcentric products and services such as
web browsers. Companies such as
Google would create a free online
product and service for the purpose of
exploiting the user’s digital DNA.
Initially, the concept of giving away
a free product for a user’s digital DNA
was positive for both the technology
developer and the user. After all, the
user received a free product of value
that was convenient but provided the

technology developer with digital
DNA to use, share, sell, purchase and
aggregate in return.
In the early 2000s, social media
sites such as Facebook adopted the surveillance capitalism business model.
Social media proved to be a highly
profitable medium for harvesting a person’s digital DNA because many individuals share their entire lives with
others via social media platforms.
Apple was one of the first companies to adopt surveillance capitalism to
support connected products such as the
iPod, iPhone and iPad — all products
that require recurring payments for
voice and data services. Apple soon
launched an array of consumer-grade
app-driven connected products that
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App Permissions
(screenshots of Android app permissions from a Galaxy Note)

could be described as “corporate surveillance tools.”
Data-driven technology providers
such as Google, Samsung, Amazon
and other tech giants followed Apple’s
lead. Soon tablet PCs, TVs, voiceautomated products, automobiles and
wearable technology were supported
by intrusive apps programmed to surveil and data mine a user.
After a user’s digital DNA is harvested, data-driven technology
providers use algorithms that can be
described as artificial intelligence (AI),
coupled with predictive analytics and
suggestive technology, to sell products
and services to a user based on that

22

user’s personal preferences. AI, predictive analytics and suggestive technology are systemic to all online services
and connected products supported by
surveillance capitalism.
Within the surveillance capitalism
business model, the device and/or
online user is considered an “uncompensated information producer”
because the user produces digital
DNA, which drives profits for datadriven technology providers.
Companies such as Apple, Google
and Facebook sell access to a user’s
digital DNA via AI, predictive analytics, suggestive technology, apps and
uncontrollable technology that are col-

A p r i l - M ay 2 0 1 8 Mi s s i onCri ti cal Communi cati ons

lectively the fundamental principles
supporting the surveillance capitalism
business model. The model has proven
profitable, making companies such as
Apple and Google the wealthiest and
most powerful corporations in the
world thanks to their users’ personal
and professional digital DNA. The
recent news that Cambridge Analytica
gained access to the private information of more than 50 million Facebook
users is one example.
Connected products such as smartphones must be only carefully and
purposely used within a critical infrastructure environment that is governed
by confidentiality agreements, industry
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APPLICATIONS
TO THE EDGE
Welcome to the future of mobile communications.
Take advantage of the wide area range of LMR, the broadband
capabilities of WiFi and LTE, and mobile application processing,
all in one familiar device.
Tait UnifyVehicle is improving productivity and safety for users
all over the world with the smartphone control of the radio,
programming via WiFi, and on board voice recording.
Tait AppBuilder allows you to fully utilize your information and
connectivity, and customize applications for your operations.
ations.
Learn more at taitradio.com/vehicle

DISTRIBUTED IN NORTH AMERICA BY THE HARRIS CORPORATION

An electronic bill of rights would enable
connected users to control access to their
digital DNA while controlling preinstalled
technology that supports products.
and federal cybersecurity standards,
and confidentiality laws.
Surveillance Risks
The Department of Homeland
Security (DHS) used a Samsung
Galaxy Note’s terms of use and
installed technology for a study on
mobile device security published in
April 2017. The study identified more
than 15 multinational companies
responsible for the development of preinstalled technology that included
apps, widgets and other content that
could not be uninstalled, controlled or
disabled by the product owner or user.
Most of the preinstalled apps that
supported the Samsung Galaxy Note
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were programmed to surveil and data
mine digital DNA produced by the
Galaxy Note product user. BAIDU, a
state-owned Chinese company, was
one of the companies identified
because of an Android app permission
that implies BAIDU can collect surveillance data from the Galaxy Note
user via a preinstalled email app that
could not be disabled or uninstalled.
By way of lawful partnerships
with data-driven technology
providers, companies from countries
such as China can lawfully surveil
and data mine personal and professional digital DNA from U.S. telecom
subscribers or authorized device users
who might also be mission-critical
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communications employees. This
means that multinational entities can
lawfully surveil and date mine U.S.
citizens including professionals who
work within government, the defense
industry and critical infrastructure via
app-driven telephones and PCs supported by protected telecom infrastructure governed by the FCC. In
essence, this means that app-driven
telecom-related products supported
by surveillance capitalism are not private or secure forms of telecommunications and computing.
Surveillance capitalism poses
cybersecurity threats that need to be
addressed by agencies such as the
FCC, Federal Trade Commission
(FTC) and Department of Justice
(DOJ) coupled with telecom providers
AT&T, Sprint, T-Mobile and Verizon.
Impact on Mission Critical
Wireless carriers including AT&T,
Sprint, T-Mobile and Verizon are
selling intrusive and unsecure
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telecommunications products to users
who work within government, the
defense industry, public safety and CII
through the adoption of app-driven
connected products and bring your
own device (BYOD) programs.
Research indicates that at this time
consumer devices such as smartphones are difficult and impractical to
harden for privacy or security because
one or more preinstalled technology
developers are lawfully enabled to collect, use, share, sell, purchase and
aggregate the product user’s telecomrelated digital DNA.
The surveillance capitalism business model is lawful because connected products in general are supported
by exploitive terms and conditions
(T&Cs), privacy policies, end-user
licensing agreements (EULAs) and
preinstalled application legalese such
as application permission statements.
The terms of use are written in a manner that enables the technology developer to lawfully harvest digital DNA

to use, share, sell, purchase and aggregate for financial gain. Preinstalled
application legalese, such as application permission statements, describes
the amount of surveillance and sensitive user data that can be harvested by
a technology developer. Most smartphone users have never seen these
preinstalled application permission
statements.
In April, DHS Science and Technology Directorate (S&T) released its
2018 Mobile Security Research and
Development (R&D) Program Guide
that introduces the technology projects,
goals and objectives and their alignment with DHS and federal mobile
security strategies and priorities.
“Mobile technologies are evolving
rapidly to meet increasing consumer
demand and in parallel, technology
developers are evolving and improving
their technologies to maintain a competitive edge,” said Dr. Douglas
Maughan, director of S&T’s Cybersecurity Division. “The high adoption

rate of mobile devices, apps and services by consumers and government
departments has made the technologies
a new target for attackers, who are taking advantage of this rapid pace of
change to pinpoint vulnerabilities and
introduce malware into the mobile
ecosystem.”
One way to fix the privacy and
cybersecurity issues associated with
surveillance capitalism is to establish
regulations such as an electronic bill of
rights that protects technology users
from predatory surveillance and data
acquisition business practices
employed by data-driven technology
providers. An electronic bill of rights
would enable connected product owners and users to control access to their
digital DNA while having full control
over the preinstalled technology that
supports the products. n
Rex M. Lee is a threat consultant and
technology journalist. Email feedback to
editor@RRMediaGroup.com.

a Hytera company

Critical Communications Solutions
TETRA - P25 - LTE - CAD
powertrunk.com

w w w.M C C m a g . c o m

Missio n Critica l Commu n ica tion s Apr i l -May 2018

25

FirstNet’s

In-Building

Photo courtesy NIST

Impact

FirstNet’s rollout has local authorities
contemplating the changing requirements
for in-building communications.
By Don Henry

T

The First Responder Network
Authority (FirstNet) is starting to
become a reality, so authorities having jurisdiction (AHJs) must consider the wide-ranging ramifications of
implementing the new mission-
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critical broadband data service and
how it will affect in-building communications for first responders,
building owners, facility managers
and tenants.
According to the National Fire
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Protection Association (NFPA), an
AHJ is the person or office charged
with enforcing the Life Safety
Code. In many states, the state fire
marshal serves as the AHJ and has
local inspectors work on the marshal’s behalf. In some cities, fire
department fire prevention division
personnel fulfill the role of the AHJ;
sometimes it is the building official.
For some locations, there is more
than one AHJ, and each AHJ’s
approval must be secured.
With all 50 states, the District of
Columbia and territories opting into
FirstNet — a nationwide interoperable wireless broadband data network
dedicated to public safety — the
task now becomes how the states,
counties and local jurisdictions
along with AT&T will implement
and deploy the network. However,
each individual AHJ will determine
whether FirstNet services will be
used on its public-safety communications network. In fact, in California, chief information officers
(CIOs) and communications directors who oversee public-safety networks for first responder agencies,
have already met with AT&T and
authorities to understand the deployment status and schedule.
FirstNet gives AT&T access to
700 MHz band 14 for its Long Term
Evolution (LTE) public-safety
broadband data services. This
means that AHJs that enforce inbuilding public-safety codes and
want to enforce FirstNet would
require an emergency responder
radio coverage (ERRC) system to
support band 14. However, AT&T
has stated that FirstNet subscribers
have access to any spectrum
deployed by AT&T in a particular
area, with the FirstNet service traffic prioritized and pre-empted.
Based on this spectrum decision,
if AHJs decide to mandate in-building coverage for FirstNet services,
it will definitely complicate the
design process. Currently, the AHJ’s
local ordinance for in-building twoway radio coverage requires specific attributes in the system design,
www.MCCma g .c o m
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A system integrator’s public-safety distributed antenna system (DAS) in a multitenant building

including ensuring that a system is
backed up by batteries. Another
requirement is that the active electronics in the system be housed in a
National Electrical Manufacturers
Association (NEMA)-4 enclosure
for protection from water in the
event of firefighters spraying the
equipment. If the AHJ chooses to
enforce similar requirements for a
cellular distributed antenna system
(DAS) used for FirstNet services,
the cost to the building owner for
additional equipment and operating
costs will be significant. The potential increased costs to building owners and whether they outweigh the
benefits of mission-critical broadband support for first responders

will be considered.
Apart from enforcing a building
code that includes FirstNet services,
AHJs must determine what FirstNet
services are required or necessary
for their departments. Technology
options are rapidly increasing and
constantly evolving. From drones to
internet of things (IoT) sensors,
there are a vast number of technologies that AHJs could use to keep
first responders and the public safe.
Technology isn’t free; its deployment can cost hundreds of thousands of dollars depending on the
size and needs of a department.
For example, adding new devices
that support FirstNet services to a
force of 20,000 first responders has

If the AHJ chooses to enforce
requirements for a cellular DAS used for
FirstNet services, the cost to the building
owner for additional equipment and
operating costs will be significant.
28
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immediate budget implications.
Each jurisdiction must budget for
new technology and devices. Additionally, testing and deployment is
strict and rigorous because these
devices must provide near 100 percent uptime because they are mission critical. Finally, AHJs should
consider how new devices and FirstNet services will interface with
existing operations.
On the other end of the spectrum,
if AHJs decide not to modify their
ordinances for FirstNet services,
there might not be support for public-safety broadband data devices
within buildings. This would limit a
first responders’ ability to use
broadband services that could help
in certain situations. A police officer
wouldn’t be able to livestream an
active shooter incident to allow the
watch commander to have immediate information on whether or not
more responders are needed to
quickly take control of the situation.
The same would be true for a
burning building equipped with sensors to locate exactly where the fire
is in the building. Without broadband services, a battalion chief in
charge of the firefighting operation
would need to send in a team to
assess the situation. Only after the
team reported back could command
coordinate the plan for fighting the
flames, which could delay the
response.
In both situations, broadband
data services aren’t required
because primary mission-critical
voice communications can handle
the job, but using FirstNet services
might more quickly mitigate the situation, contributing to saving lives
and property.
Primary mission-critical LMR
communications is the principal lifeline for first responders; however,
adding secondary noncritical voice
communications over FirstNet could
be an option for AHJs. Opening noncritical voice communications to
other services such as FirstNet could
provide additional voice communications capabilities, without causing
www.MCCma g .c o m

additional load on a primary LMR
network. Noncritical voice communications, such as updated situational
information notices that occur after
dispatch, could easily be moved to a
FirstNet service. Conceivably, this
would allow for all agencies to
receive the data and achieve interoperability, a primary directive of
FirstNet. Interoperability is something that is lacking in current LMR
communications systems. AHJs
should decide if they are comfortable with secondary noncritical
voice over an independent network.
For FirstNet, broadband wireless
services are provided by AT&T. The
service isn’t free and is priced from
$40 per month for data only to $60
per month per device for a plan that
includes data, voice, text, mobile
hot spot and tethering, according to
firstnet.com. But the AHJs will
determine who needs to access the
service because not all personnel
would be required to have access.
Finally, FirstNet will not be the
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If AHJs decide not to modify their
ordinances for FirstNet services, there
might not be support for public-safety
broadband data devices within buildings.
only option for AHJs. Some jurisdictions already employ broadband data
services for their departments; however, they are not deployed on FirstNet. Some use AT&T, while others
use Verizon or another operator.
FirstNet is designed to be a nationwide, interoperable public-safety
network, but Verizon has said it will
offer a similar service to first
responders. This potentially gives
AHJs another choice in the search
for a broadband data service dedicated to public safety and could further
complicate the codes they enforce.
AT&T is poised to deliver FirstNet and its promise of a nationwide,
high-speed, interoperable broadband
wireless data network. However, to
make it a successful, fully function-

ing and nationwide network, AHJs
around the country must determine
whether FirstNet brings value to
their first responders. During the
next few years as FirstNet matures
and developers provide effective
apps, we’ll understand the true
impact FirstNet will have on inbuilding coverage and the publicsafety community. n
Don Henry is public-safety program manager and director of sales for Comba
Telecom. He has an extensive background in sales for wired/wireless networking solutions and was a police officer
prior to joining the company. He also
spent a number of years in the IP networking market. Email feedback to
editor@RRMediaGroup.com.

Missio n Critica l Commu n ica tion s Apr i l -May 2018

29

Testing LTE Speech
Intelligibility
The latest Institute
for Telecommunication
Sciences (ITS)
research assesses
speech intelligibility
in voice over
LTE codecs.
By Stephen D. Voran
and Lilli Serge

A

A fundamental requirement for public-safety communications is the delivery of intelligible speech.
High intelligibility supports efficient execution of
time-critical tasks, with fewer requests for repetitions
that slow operations. Lower intelligibility can even
foster misunderstandings that jeopardize operations,
safety or lives. “The listener can understand what is
being said without repetition” is the first requirement
for mission-critical voice (MCV) networks for public
safety in a report published by the National Public
Safety Telecommunications Council (NPSTC).
“Speech intelligibility” as called out by NPSTC is
different from “speech quality.” Speech quality
describes how pleasant or unpleasant speech sounds. A
common speech-quality scale uses the descriptors
“excellent,” “good,” “fair,” “poor” and “bad.” Speech
intelligibility is a measure of how well or poorly a
speech signal transfers information. Speech intelligibility results tell what fraction of the information has been
successfully transferred. It may well be that when
speech quality is poor or bad, some information is not
30
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5 Codec Modes Tested
Codec Mode

Description

Bit Rate

Nominal Audio
Bandwidth

AMR-WB

Adaptive multi-rate wideband encoding and
decoding

12.65 kbps

50 Hz to 7 kHz

AMR-WB/G.718

Adaptive multi-rate wideband encoding and
G.718 wideband decoding

12.65 kbps

50 Hz to 7 kHz

EVS-WB

Enhanced voice services wideband encoding
and decoding

13.20 kbps

50 Hz to 7 kHz

EVS-WB CA

Enhanced voice services wideband encoding
and decoding with channel-aware mode
activated for robustness to frame erasures

13.20 kbps

50 Hz to 7 kHz

EVS-SWB CA

Enhanced voice services super wideband
encoding and decoding with channel-aware
mode activated for robustness to frame erasures

13.20 kbps

50 Hz to 16 kHz

transferred. However, speech quality
does not measure this information
loss; instead, it measures how pleasing the speech sounds are.
Speech quality is indeed important, and it can influence the ability
to efficiently and correctly complete
tasks. If instructions for performing a
task arrive with lower speech quality,
yet are still fully intelligible, that
lower speech quality can increase listening effort or the “cognitive loading” associated with listening to and
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understanding the instructions. This
increased cognitive loading can, in
turn, reduce the ability to efficiently
and correctly complete the task.
However, this multistep relationship
between speech quality and task performance is rather indirect, and the
connection can be weak.
The link between speech intelligibility and task performance is more
direct. If a telecommunications system
causes information to be missing from
the received instructions, task per-
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formance will be directly impaired.
Through the Public Safety Communications Research Program
(PSCR), the Institute for Telecommunication Sciences (ITS) — the
research lab of the National Telecommunications and Information Administration (NTIA) — has been a leader
in testing the speech intelligibility of
various telecommunications systems
and environments relevant to publicsafety operations. Field reports from
public-safety partners directed the
initial focus to comparing the intelligibility of analog FM and digital
LMR systems, and that research
helped dramatically improve the performance of Project 25 (P25) digital
equipment. Testing was focused on
understanding how the algorithms
that digitally encode speech for
transmission and digitally decode it
at the receiver could best preserve
intelligibility despite the difficult
noise environments common to
public-safety operations.
Congress created the First

www.MCCma g .c o m

Responder Network Authority (FirstNet) in 2012, but even before then,
the Association of Public-Safety
Communications Officials (APCO)
International, the National Emergency Number Association (NENA),
NPSTC, and the Public Safety Spectrum Trust (PSST) endorsed Long
Term Evolution (LTE) as the technical standard for the national broadband network for first responders that
FirstNet was to create. LTE or 4G
cellular technology is fast and efficient both in terms of engineering and
spectrum, providing high throughput
and low latency. It is also IP based,
meaning that all traffic, including
voice, is transmitted in packets.
To consider the effects of digital
speech and audio coding options that
might be used to provide MCV over
LTE-based radio networks, ITS
researchers studied not only the
effects of background noise at the
transmitting location but also the
effects of lost packets or erased data
frames in the radio access network
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Erased frames occur when RANs are
stretched to their limits by high loading,
marginal signal strengths or interference,
and this can also harm intelligibility.
(RAN) over which the transmission
would take place.
When data frames are erased, a
robust decoder must still produce
some output waveform, and from this
perspective, speech quality and intelligibility are also different. To maintain speech quality, the decoder must
simply produce a waveform that
sounds pleasing to the ear; however,
to maintain speech intelligibility, the
decoder must produce a waveform
that contains the correct information.
When extended erasures occur,
pleasing the ear (preserving quality)
is not easy, but producing the proper
information (preserving intelligibility) is even harder. Thus, because
many public-safety stakeholders regularly perform critical tasks based on

instructions communicated by radio,
ITS focused its testing on speech
intelligibility. If intelligibility is high
and steady for all systems of interest,
then speech quality can be used to
further differentiate between them.
Intelligibility Tests
ITS recently performed two distinct but related speech intelligibility
tests on five speech codec operating
modes that might be chosen to provide MCV services to public-safety
users over an LTE-based RAN. This
research was performed in collaboration with PSCR on behalf of the
Department of Homeland Security
(DHS) Science and Technology
(S&T) Directorate.
The tests followed the modified
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Significant Differences in Speech Intelligibility with CA Modes
EVS-WB CA intelligibility is higher
than each of the codecs below
where shaded
At FER

AMR-WB

AMRWB/G.718

EVS-WB

EVS-SWB CA intelligibility is higher
than each of the codecs below
where shaded
AMR-WB

AMRWB/G.718

EVS-WB

5%
10%
15%
20%
25%
30%

rhyme test (MRT) protocol, the
American National Standards Institute (ANSI)-standardized method for
measuring intelligibility, to measure
intelligibility under 120 different
combinations of speech codec modes,
simulated network degradation and
background noise applied at various
levels, emulating various field conditions that might be encountered by
first responders. The MRT protocol
requires listeners to identify which of
six different words were presented,
and the success rate for this task
forms a measure of intelligibility.
Both tests were implemented
using the crowdsourced MRT
(CMRT) protocol. This protocol
relinquishes tight laboratory controls,
allows remote participation of large
numbers of self-selecting listeners,
and efficiently generates the required
number of trials. A previous study
demonstrated that CMRT produces
results that are equivalent to laboratory MRT results but more quickly
and at less cost.
Intelligibility
in Codec Modes
These most recently reported tests
measured intelligibility for five
speech codec operating modes from
the adaptive multi-rate (AMR) and
enhanced voice services (EVS)
speech codec families. All five codec
modes use bit rates near 13 kilobits
per second (kbps). Four wideband
(WB) and one super wideband
(SWB) codec modes were included.
These codec modes are of interest
because of their potential to carry
public-safety MCV communications
34

over LTE RANs. Two EVS channelaware (CA) modes were included.
These modes selectively apply
redundant coding to enable higher
robustness to erased frames. In addition, a more robust version of AMR
was considered by pairing the AMRWB encoder with the decoder specified in ITU-T Recommendation
G.718. LTE could be used to accommodate lower rate coders, such as the
Project 25 (P25) coders, to achieve
backwards compatibility. But the
focus of the ITS work was the new
speech coding approaches that LTE
offers that are not possible in P25
standards.
Crowdsourcing the tests allowed
researchers to efficiently collect
316,800 raw MRT trials, which then
became 158,400 final MRT trials.
The tests included deterministic targeted frame erasures of various
lengths, random frame erasures of
various average lengths and background noise applied at various levels. In all, 24 different operating
environments were applied to the
five different codec modes for a total
of 120 different conditions.
Test Results
Researchers then performed statistical tests on the MRT results to find
codec modes that have statistically
significantly higher intelligibility
than other codec modes. In many
frame-erasure conditions, researchers
found that the CA codec modes offer
small but statistically significant
intelligibility advantages. This was
expected because these modes selectively apply redundant coding to

A p r i l - M ay 2 0 1 8 Mi s s i onCri ti cal Communi cati ons

provide higher robustness to erased
frames. This redundant coding does
not increase the bit rate, but it does
increase the end-to-end delay. The
key results from the final test can be
summarized as follows:
n The CA codec modes provide
small but statistically significant
intelligibility improvements in multiple cases across the frame-erasure
environments considered in this test.
n The CA codec modes show statistically significant intelligibility
improvements over AMR-WB in
nine of the 12 nonzero frame erasure
rate (FER) comparisons.
n The CA codec modes show statistically significant intelligibility
improvements over AMR-WB/G.718
in just four of the 12 nonzero FER
comparisons.
n The CA codec modes show statistically significant intelligibility
improvements over EVS-WB in six
of the 12 nonzero FER comparisons.
n The CA codec modes tolerate
increases in absolute FER values
ranging from 2.9 to 3.8 percent over
the FER for non-CA modes while
maintaining the same intelligibility
as the non-CA modes.
n EVS-WB CA has statistically
significant lower intelligibility than
another codec mode in four of the 24
noise environment comparisons.
n EVS-SWB CA has statistically
significant higher intelligibility than
another codec mode in three of the
24 noise environment comparisons.
Both frame erasures and background noise will be encountered in
actual operational scenarios. The
intensity of background noise is
given as signal-to-noise ratio (SNR)
in decibels; intelligibility decreases
as SNR decreases. Therefore, the
more noise is present in the transmission, the more difficult it becomes to
extract information from the speech.
Erased frames occur when RANs are
stretched to their limits by high loading, marginal signal strengths or
interference, and this can also harm
intelligibility.
Individual technologies to mitigate
www.MCCma g .c o m

each of these problems have been
under development for some years,
and continued development is
expected. Evaluation of these developments reveals both the level of
success achieved and the challenges
remaining. The recent ITS tests evaluated the extent to which the CA
modes successfully protect intelligibility in the face of erased frames.
The relationship between intelligibility and erased frames is particularly
important for MCV because scenarios that stress the RAN may well be
scenarios that also require high
intelligibility.
The five codec modes show no
significant differences in intelligibility when no frames are erased. AMRWB/G.718 has higher intelligibility
than AMR-WB at 20 percent FER.
But all other significant differences
in speech intelligibility revealed in
the final test are associated with a
CA mode offering a significant intelligibility improvement over a nonCA mode.
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The relationship between intelligibility and
erased frames is particularly important for
mission-critical voice because scenarios
that stress the RAN may well be scenarios
that also require high intelligibility.
The reported test results will
enable those who design radio RANs
and radio access augmentation strategies to make decisions based on
speech intelligibility. They can guide
development, deployment and tuning
of MCV applications that use these
codec modes and can also set expectations for the intelligibility they will
produce in operating environments.
This is key for public-safety stakeholders because speech intelligibility
directly affects first-responder operations. Getting these designs and augmentation strategies right will make
first responders’ routine operations
safer and more efficient. And in critical cases, it can translate to saving

lives and property.
The full report is Stephen D.
Voran and Andrew A. Catellier,
NTIA Technical Report TR-18529: Intelligibility Robustness of
Five Speech Codec Modes in FrameErasure and Background-Noise Environments, December 2017. n
Stephen D. Voran investigates digital signal
processing (DSP) aspects of audio quality
and speech intelligibility at the Institute for
Telecommunication Sciences (ITS), an
office of the National Telecommunications
and Information Administration (NTIA) in
Boulder, Colorado, where Lilli Segre is the
technical publications officer. Email feedback to svoran@ntia.doc.gov.
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TEST EQUIPMENT

other climbers to ensure a prompt rescue.
www.fieldsenseusa.com

Anritsu
The MS27101A remote spectrum monitor
can be used with Anritsu’s Vision software to
create an
accurate
remote solution for government regulators to identify interference
patterns, record spectrum history and geolocate the sources of problem signals to mitigate interference issues and identify illegal
or unlicensed signal activity.
www.anritsu.com

Elcomplus
SmartPTT monitoring software allows system administrators to monitor the performance and activity of Motorola Solutions
MOTOTRBO networks. Performance management features include
hardware
diagnostics for
repeaters,
uninterrupted
power supplies (UPS) and routers, and
alarm log and repeater control including
channel change and power settings. System
administrators receive notification of alarms
via email or short message service (SMS).
Activity analysis includes a talk-in RF coverage map based on received signal strength
indication (RSSI) of GPS subscribers; call
types including GPS, text, voice call and
emergency; and call duration.
www.smartptt.com

FieldSense
The FieldSENSE 2.0 personal RF monitor
protects personnel working near telecommunications and broadcast antennas from
electromagnetic field (EMF) overexposure.
The device has an expanded frequency range, measuring from 50 MHz to 6
GHz on both the E and H
fields. A dedicated data
logger records all information for users to review
later. A fall detection feature sounds an alarm in
the event of a fall, notifying
36

Freedom Communication
Technologies
The R8100 portable communications system analyzer has a Mil-Prf-28800F Class 3
shock and vibration rating and includes an
easily swappable internal Li-ion battery that
operates the unit for 90 minutes. Features
include a color-enhanced LCD display with
large font for
measurement
values, a tuning
knob that also
serves as a data
entry key, headphone jack for use in high-noise environments and a ruggedized carrying handle.
The R8100 supports every major LMR protocol, including Project 25 (P25) Phases 1
and 2, Digital Mobile Radio (DMR), NXDN
conventional and trunked, TETRA trunked
mode operation (TMO) and direct mode
operation (DMO) subscriber tests, and digital Private Mobile Radio (dPMR).
www.freedomcte.com

GL Communications
GL’s public address (PA) test and simulation
tools objectively evaluate LMR and cellular
networks. Features include audio quality
assessments, such as perceptual evaluation
of speech quality (PESQ), perceptual objective listening quality analysis (POLQA) and
speech intelligibility. The tools
also perform
drive testing;
data testing;
ambient noise level, received signal strength
indication (RSSI) and Speech Transmission
Index for PA (STI-PA) measurement; extensive acoustic modeling for deriving optimal
configurations; recommended steps to
expand coverage and improve speech intelligibility; and recommended specifications
and vendors for speakers.
www.gl.com

Keysight Technologies
The M8920A PXIe radio test set covers frequencies from 5 Hz to 6 GHz and tests both
digital and analog radios. The test set has
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modulation
bandwidth up
to 160 megahertz for generation and
analysis of simple to complex waveforms
used in emerging LMR and aerospace and
defense military communications applications. The test set supports many formats by
combining PXI hardware with applicationspecific software in a flexible and scalable
chassis, providing broad multiformat coverage for next-generation radio testing.
www.keysight.com

LocusUSA
The new DiagnostX managed service will
enable system managers to have all their
active radios evaluated for performance and
alignment over the air (OTA) in real time
without user intervention. LocusUSA will
provide the monitoring equipment and manage the
data from
its network
operations
center
(NOC) in
Florida.
Monthly reports showing alignment characteristics by radio ID will be sent to the customer and will identify the radios as failed,
passed or never received based on predefined thresholds. The DiagnostX service
supports Project 25 (P25), SmartNet/
SmartZone and EDACS, and can be
acquired with existing maintenance or operational funds.
www.locususa.com

Signal Hound
The SM200A is an affordable and compact
RF spectrum analyzer for a range of applications from internet of things (IoT) and 5G
to military, aerospace, spectrum
management,
automotive and
radar. A sustained sweep speed of 1 terahertz per second (THz/s) and ultra-low phase noise
means the analyzer introduces only 0.1 percent error to error vector magnitude (EVM)
measurements. The analyzer tunes from
www.MCCma g .c o m

100 kHz to 20 GHz and has an instantaneous bandwidth of 160 megahertz and a
high dynamic range of 110 dB. Optimized for
performance, flexibility, space and cost, the
product lowers the cost of entry to high-end
spectrum analysis while meeting requirements for demanding applications.
www.signalhound.com

Sunsight Instruments
Sunsight’s end-to-end MW15 microwave
path alignment kit is an overlay solution that
works from the exact GPS locations of the
antennas. In paired
mode, the
microwave tools
calculate the
required azimuth
and elevation in
near real time,
mapping the required path and guiding the
user to establish an accurate and reliable
link. The alignment solution can perform
both microwave path and RF cellular panel
antenna alignments, maximizing a
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customer’s investment.
www.sunsight.com

Rx-Tx Go Case are available from STI.
www.surveytech.com

Survey Technologies
Inc. (STI)

Times Microwave Systems

The Rx-Tx Go Case measures downlink
received signal strength indication (RSSI)
and bit error rate (BER) on a test channel
transmitted from a site, as well as transmitting the needed uplink signals for measurement at a site. The solution is an extension
of STI Field
Test 7, and
when combined with the
needed siteside equipment, enables
uplink and downlink coverage and performance testing in a single drive test. The integrated unit contains batteries for several
hours of use if not connected to external
power, battery charger, antenna switch and
cooling fans to force air through the internal
components. The test mobiles used with the

The LP-SPT RF surge protection tester can
test any lightning protection device or component to
ensure proper
functioning and
capability to
protect critical
and expensive
RF equipment.
Weighing only 16 ounces and powered by
two 9-volt batteries, the rugged handheld
unit is portable, making it ideal for field use.
The tester has two terminals, N male and
female, to support testing popular in-line RF
surge protection devices and surge protectors with other interfaces by using commonly
available RF adapters. The slim unit comes
with a heavy-duty nylon carrying case, batteries, easy-to-follow instructions and a set
of alligator clips to allow testing of other
surge protection components such as metal
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oxide varistors (MOVs), diodes and gas
tubes.
www.timesmicrowave.com

Viavi Solutions
Installation and preventive maintenance of
LMR infrastructure requires a test engineer
to verify operation of all components of an
infrastructure site, including the base station, cables, filters,
amplifiers and antennas. The 8800SX
digital radio test set
from Viavi Solutions,
formerly Cobham
AvComm, provides all of these capabilities.
With the 8800SX tracking generator, a test
engineer can sweep cables and antennas,
locate faults in cables, and tune combiners
and duplexers. With the radio test capability,
the engineer can verify and optimize the
transmit and receive operation of the transceiver base station.
https://ats.aeroflex.com/

TOWER EQUIPMENT
Bard Manufacturing
The FUSION-TEC wall mount is a peak performance economizer with an ultra-high efficiency air conditioner (A/C) wrapped around
it. By minimizing recirculation of heated air and
maximizing free-cooling
opportunities, the unit delivers good performance, low
operating cost and a low
total cost of ownership. A
user can outfit a facility with multiple wall
mounts thanks to an easy-to-install design,
right-sizing capability and two-wire connection between units. All of the units are managed through one home base via Bard’s
Programmable Logic Control (PLC) technology. The unit meets the needs of equipment
shelter, equipment building, telecommunications and other task cooling needs.
www.bardhvac.com

Bird
The Bird Signal Booster II+ provides public
safety grade reliability and coverage for first
responders, public-safety/government
agencies and private system users in disad38

vantaged RF locations. The signal
booster offers reliable RF in basements, parking
garages, correctional facilities, courthouses, hospitals, malls
and schools. Other challenging environments covered by the signal booster include
subways and rapid transit systems, airports,
stadiums/arenas, high-rise buildings, and
large private enterprise facilities and campuses.
www.birdrf.com

Comprod
Comprod ceramic combiners work for tight
channel spacing and use dielectric resonator technology to offer a higher performance than standard RF cavities in a smaller
size. The combiners
are available for the
700/800/900 MHz
frequency bands. The
filters have low insertion loss and high isolation for maximum
coverage. Mounting can be done on a standard 19-inch rack, and the compact design
allows easy installation and maintenance.
The combiners are available in either XPass, allowing expandability in the field, or
Star Junction configurations.
www.comprodcom.com

dbSpectra
The MWF series of milled window filters is
an integrated filter system for receiver and
transmitter applications. The milled-type
construction offers improved selectivity and
lower loss in a compact package and saves
significant rack space compared to standard
solutions because it
comes in two or three
rack unit (RU) configurations. The dual
model allows for two
separate filters in the same rack space. The
product can support the VHF, UHF and
700/800/900 MHz bands.
www.dbspectra.com

Dupont Building
Dupont’s fiberglass buildings offer weather
protection against harsh environments. With
wind ratings exceeding 155 miles per hour
(mph), a seamless exterior finish from the
roof to the base and U.S. Coast Guard
(USCG)-approved marine-grade doors,
there is no avenue for intrusion from elements exterior to the
building. Sizes range
from 5-by-5-foot cabinets to 16-by-40-foot
electrical enclosures.
Larger sizes are available with the company’s steel interlocking
panel buildings.
www.dupontbuilding.com

Davicom, div. of Comlab
The Cortex 360, the first product of Davicom’s Cortex Intelligent Site Management
line, connects to everything at a site, giving
users control and insight into site status and
conditions. The unit’s intelligence helps
reduce onsite interventions and
minimizes the
number of false alarms. The basic unit
comes equipped with eight analog inputs for
sensors, 16 status inputs for relay contacts,
eight form-C relay outputs, and 128 simple
network management protocol (SNMP)
commands that let users monitor and control virtually anything. Expansion is easy
with the unit’s Modbus interface and SNMP
add-ons for up to 1,024 commands.
www.davicom.com
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Duracomm
The redesigned Centri series fully integrates
Duracomm’s Site Centri remote monitoring
and control unit into its HE1U power supplies, adding a status screen for easy setup
and on-site monitoring. The series incorporates a backup battery maintenance system
with an independent threestage, 120-watt
smart charger
for fast battery charging and maintenance,
dual diode isolation and battery terminals.
www.duracomm.com

EMP Solutions
The CMCE lightning suppressor evolves the
lightning prevention device originally conceptualized by Nikolai Tesla more than 100
www.MCCma g .c o m

years ago into an affordable
and effective way to eliminate
damage to towers and electronics. By balancing the
electrical field, the suppressor eliminates the upward
streamers coming off a tower or structure
and stops lightning from directly striking the
structure. With four models to choose from,
the unit can protect towers up to 3,000 feet
tall and protects any kind of structure on
land or sea.
www.empsolutionsinc.com

JPS Interoperability
Solutions
The JPS RSP-Z2 versatile VoIP-to-analog
interface allows a radio, a pair of radios, or a
radio and a
publicswitched
telephone
network (PSTN) connection to be patched
together and remotely interfaced to other
devices, including JPS VIA push to talk

(PTT) over cellular (PoC) talkgroups, or to a
dispatch capability via various common protocols including session initiation protocol
(SIP), real-time transport protocol (RTP) or
JPS radio over IP (RoIP). The product interfaces to the radio at the tower site and
sends audio via IP back to dispatch or other
radio sites in a WAN. The unit’s two analog
ports can cross connect, creating a local
radio-to-radio or radio-to-PSTN patch,
remotely controlled and monitored. The
product incorporates JPS’ suite of radio
interface algorithms and can use the company’s catalog of radio interface cables.
www.jpsinterop.com

Novus Power Products
The NR2315 platform enables an up to 16channel distribution amplifier, ovencontrolled crystal oscillator (OCXO)-based
global navigation satellite system (GNSS)locked reference and Rubidium-based reference offering. The unit can be ordered with
complete redundancy in a one-rack-unit
(1RU) chassis. The individual channels are

Introducing The New
ULTRA-WIDEBAND
IN-BUILDING ANTENNA

relay switched
internally,
eliminating a
maze of
cables. Dual power supplies and dual references are supported with the design. The
display and simple network management
protocol (SNMP) meet local and remote
control requirements. Dual power capability
allows AC primary and DC backup. All channels are monitored with customizable
alarms.
www.synreference.com

Phoenix Contact
The line of QUINT SFB power supplies
includes a 48-to-24 volt (V) DC-to-DC converter (2320144), which can convert a cell
tower’s battery voltage to 24
V for the environmental controls. The DC-to-DC converter line boosts voltage over
long wire runs, regulates
battery voltage output and
isolates ground loops. The

www.
comp
rodco
sales@
m.com
comp
rodco
m.com
1-800
-603-1
454

Available in 130-1000MHz and 380-3000MHz
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company’s selective fuse breaking (SFB)
technology allows the converters to provide
up to six times nominal current for 12 milliseconds. The units also feature Power
Boost technology, providing up to 125 percent of the rated output for demanding
loads. The power supplies’ advanced diagnostics, including DC OK and Power Boost,
make it easy to check their status. The housings are made of extruded aluminum for
improved cooling and longer service life,
decreasing the heat load in cabinets. The
converters carry UL 508 listing and Class I,
Division 2 approval.
www.phoenixcontact.com

nology. The fully
integrated site is
ideal for hard-toreach locations and
situations where limited range technology
leaves coverage gaps; it can easily be delivered and deployed by two people. The lightweight all-aluminum welded unibody design
allows for deployment by ATV, pickup truck
or helicopter to a wide range of locations.
The site requires no foundation or excavation, eliminating the need for geotechnical,
environmental impact and archeological
studies. Available sizes and dimensions
range from 5 to 25 rack units (RU).
www.peprollc.com

Pioneer Energy
Products (PEPRO)

RADWIN

The Pepro Nano Radio Site provides a complete site solution in a compact, lightweight
unit, offering a high level of protection with a
low completed cost. The product provides
shielding against lightning, radio frequency
interference and electromagnetic interference through the use of Faraday cage tech-

Smart-Node is an outdoor power and communications solution that reduces site
deployment costs and the installation time of
smart city and telecom projects. The
solution enables
power and connec-

tivity to various devices including closed circuit TV (CCTV) cameras, wireless broadband radios, Wi-Fi access points and
internet of things (IoT) gateways for smart
applications such as smart lighting. The
solution offers a wide variety of ports including power over Ethernet (PoE), PoE+ 60
watt (W), passive PoE, small form-factor
pluggable (SFP), DC-out and uninterruptible
power supply (UPS) system. Everything can
be remotely managed and controlled by the
unified management system. The product is
IP67 certified and compact, allowing it to
seamlessly blend into urban environments
and ensure high reliability, even in extreme
temperatures.
www.radwin.com

Riverview
Software Solutions
WirelessSite-RFI/NIR is an engineering
software tool for analyzing wireless radio
communications antenna sites for RF interference and compliance with FCC OET-65,
Evaluating Compliance with FCC Guidelines

SPECS SURVEY: Base Stations and Repeaters WHAT’S NEW: P25 and LTE

RadioResource

January 2018

RadioResource

MCCmag.com

March 2018

MCCmag.com

TM

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

MORE THAN
700 LISTINGS

SPECS ON
NEARLY 500 PRODUCTS

TM

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

Managing
Interference

Unication
USA

Samlex
America

OTTO
Engineering
Eventide

Call24 Wireless
Call Box
Systems
PowerTrunk

Comba
Telecom

dbSpectra

Inside
LMR/LTE Interworking
Standards Progress

EDX Wireless

GAI-Tronics

E/M Wave

Analog Options
in a Digital World

Pyrme Radio Products
SoftWright

Survey Technologies

Why MCPTT
Interoperability Is Critical

Komutel
TalkPod

SureCall

Pyramid
Communications

DuraComm

ECi Software
Solutions

Magazines

Magazines
LMR+LTE

NE
W!

The Evolving Public-Safety Network
RadioResource
TM

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

Educational Series

Sponsored by

Media Group

e-newsletters

e-Books

Read, Tried
and True
Call today to put our
trusted media and
marketing solutions
to work and you’ll
see results tomorrow!
Magazines | e-Newsletters | e-Books
Webinars | White Papers | Research

Call Mark at 303.792.2390 ext. 101
Email mshira@RRMediaGroup.com
RadioResource

Webinars

40

White Papers

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

A p r i l - M ay 2 0 1 8 Mi s s i onCri ti cal Communi cati ons

RRMediaGroup.com
www.MCCma g .c o m

for Human Exposure to Radio Frequency
Electromagnetic Fields. The software, available for more than 27 years, enables users
to easily identify, analyze,
locate and
resolve RF
interference
between antenna systems using seven different types of
interference analysis modes. The software
tool saves users valuable setup time by
incorporating built-in libraries of antenna
patterns, base station equipment, frequency
tables, filters and other RF components.
www.riverviewsoftwaresolutions.com

ciency over the life of the shelter.
www.solarcraft.net

STI-CO Industries
The WavStreamer five in one multiband,
roof mount antenna features simultaneous
communications at 698 – 960 MHz and 1.7
– 2.7 GHz, Wi-Fi at 2.4 – 2.5 and 4.9 – 5.9
GHz, and GPS from GPS, Galileo and
GLONASS satellites. A sleek, low-profile

design reduces the
number of roof penetrations with a single
mount. A polycarbonate radome gives the antenna a robust
design for the harshest environments,
making the product suitable for transit,
public safety and freight/passenger rail
applications.
www.sti-co.com

Sinclair Technologies
The SY350-SWBSNM(ABK) and SY450SWBSNM(ABK) next-generation wideband
yagi antennas provide broad bandwidth and
unbeatable performance, and are suitable
for a variety of applications including directional coverage,
point-to-point communications and
backhaul. The
antennas cover 380
– 512 or 746 – 960
MHz and deliver consistent RF performance
across the whole band with 7.5 dBd gain
and a typical VSWR of 1.5:1. The yagi
antennas are fully welded with heavy-duty
materials, black anodized for durability and
built for rugged performance. The antennas
offer short lead times and easy installation.
www.sinctech.com

HAZARDOUS LOCATIONS

Solarcraft
NX2 shelter walls and roof panels support
heavy equipment on StrutLock integrated
channel struts. Two-foot double-walled panels have continuous
channel struts on interior
and exterior surfaces.
Various panel configurations are available, and
users install equipment
directly onto channel struts, with no drilling
or penetration of the steel wall. The shelters
feature wall and roof panels that are insulated with 5 inches of fire-resistant material.
The channel struts have composite thermal
breaks, resulting in maximum thermal effiw w w.M C C m a g . c o m

Missio n Critica l Commu n ica tion s Apr i l -May 2018

41

SPECS SURVEY: MOBILE RADIOS
MANUFACTURER →

Barrett
Communications

BK Technologies

BK Technologies

BK Technologies

Codan

EF Johnson
Technologies

EF Johnson
Technologies

PRODUCT NAME→

2050 HF SSB

KNG-M150/M400

KNG-M800

KNG-TMR

Envoy

VM7000

VM6000

↓SPECS
Suggested list price
Conventional, trunked,
or dual

-N/A

-Dual

-Dual

-Dual

---

Based on configuration
Conventional, trunked
(multideck)

Based on configuration
Conventional, trunked

Frequency range

TX: 16-30 MHz;
RX: 250 kHz to
30 MHz

136-174, 380-470,
440-520 MHz

763-870 MHz

136-174, 380-470,
440-520, 763-870 MHz

TX: 1.6-30 MHz;
RX: 250 kHz to 30 MHz

136-174, 380-470, 450520 MHz; RX: 763-776,
851-870 MHz; TX: 763776, 793-806, 806-825,
851-870 MHz

136-174, 380-470, 450520 MHz; RX: 763-776,
851-870 MHz; TX: 763776, 793-806, 806-825,
851-870 MHz

If 800+ trunk,
protocols served

N/A

P25 trunking

P25 trunking

P25 trunking

N/A

P25 trunking/conventional, P25 trunking/conventional,
SmartNet/SmartZone,
SmartNet/SmartZone,
analog
analog

If below 800 trunking,
compatible signaling

N/A

--

--

--

N/A

--

--

Channel capacity
Channel spacing
Emission designator

≤500 prog. channels
Within 10 Hz
J3E (USB), H3E

5,000
12.5/25 kHz
11K0F3E, 16K0F1E,
8K10F1E, 8K10F1D

5,000
12.5, 25 kHz
11K0F3E, 16K0F1E,
8K10F1E, 8K10F1D

5,000
12.5, 25 kHz
11K0F3E, 16K0F1E,
8K10F1E, 8K10F1D

1,000
3 kHz (1 Hz tunable)
J3E, H3E

2,048 (255 per zone)
12.5/25 kHz
16K0F3E, 11K0F3E,
8K10F1E, 8K10F1D,
8K10F1W, 16K0F3E,
14K0F3E, 11K0F3E,
8K10F1E, 8K10F1D,
8K10F1W

2,048 (255 per zone)
12.5/25 kHz
16K0F3E, 11K0F3E,
8K10F1E, 8K10F1D,
8K10F1W, 16K0F3E,
14K0F3E, 11K0F3E,
8K10F1E, 8K10F1D,
8K10F1W

Current drain (standby)
Primary power

10 mA
13.8 VDC 20%/
-10% (neg. ground)

≤500 mA
13.8 VDC

≤500 mA
13.8 VDC

≤500 mA
14.4 VDC Li-ion

500 mA
13.8 VDC

1.2 A
13.6 VDC ±15%

1.2 A
13.6 VDC ±15%

# of groups/systems
Types of scans

N/A
2,048/256
Selcall, syllabic voice, AGC Channel, priority, group,
derived signal level; more vote, enhanced

2,048/256
Channel, priority, group,
vote, enhanced

2,048/256
Channel, priority, group,
vote, enhanced

20
Selective, voice, digital

2,048
Priority, talkgroup, vote

2,048
Priority, talkgroup, vote

Analog or digital
Unique ID code
Auto. check-in roam
Mobile-to-mobile
selection call

HF SSB w/ int. DSP
No
No
Yes

Both
Yes
No
Yes

Both
Yes
No
Yes

Both
Yes
No
Yes

Both
Yes
N/A
Yes

Both
Yes
Yes
Yes

Both
Yes
Yes
Yes

Over-the-air
programming

No

Yes

Yes

Yes

Yes

Yes

Yes

Talkaround
Sensitivity

No
Yes
-110/-120 dBm @ 20/10
≥-121 dBm/-119 dBm
dB SINAD, pre-amp. on/off

Yes
≥-119 dBm

Yes
≥-121 dBm/-119 dBm

Yes
N/A
-125 dBm @ 10 dB SINAD 0.25 μV

Adjacent-channel
selectivity

50-60 dB

VHF: ≥80 dB (≥70 dB);
UHF: ≥77 dB (≥67 dB)

≥75 dB (≥67 dB)

VHF: ≥80 dB (≥70 dB);
UHF: ≥77 dB (≥67 dB);
800: ≥75 dB (≥67 dB)

>70 dB

P25 digital, analog @ 12.5 P25 digital, analog @ 12.5
kHz: 60 dB; analog @ 25
kHz: 60 dB; analog @ 25
kHz: 75 dB
kHz: 75 dB

Current drain (RX)
Spurious/image rejection
Audio output power

470 mA
Better than 70 dB
4 W into 4 Ω @ <2%
distortion

2.5 A
80 dB
15 W

2.5 A
≥75 dB
15 W

≤0.5 A
>80 dB/≥75 dB
6W

500 mA
>70 dB
4 W into 4 Ω

3A
85-87 dB
4 W/4 Ω

3A
85-87 dB
4 W/4 Ω

RX frequency stability
@ -30° to +60° C

±0.5 ppm

≤0.5 ppm

≤0.5 ppm

≤0.5 ppm

±0.3 ppm

±1.5 ppm

±1.5 ppm

RF output power

10/30/125 W PEP
voice ±1.5 dB

110/50/25 W; 50 W

35 W

15 W

100/125 W PEP (max.)

5-50/5-45 W: 450-485; 540 W: 380-470, 485-520
MHz; 2-30 W: 700 MHz; 235 W: 800 MHz

5-50/5-45 W: 450-485; 540 W: 380-470, 485-520
MHz; 2-30 W: 700 MHz; 235 W: 800 MHz

Spurious and harmonics
Frequency spread

---

75 dBm
--

75 dBm
--

75 dBm
--

<64 dB below PEP
N/A

-80 to -73 dB
Full band

-80 to -73 dB
Full band

TX current drain

Voice: <9 A (typ.);
2-tone: <12 A (typ.)

≤16/≤22 A

≤11 A

≤6 A

8 A (typ.) voice

14 A

14 A

TX frequency stability
FM hum and noise

±0.5 ppm
Better than -58 dB

≤0.5 ppm
≤50 dB (≤44 dB)

≤0.5 ppm
≤50 dB (≤44 dB)

≤0.5 ppm
≤50 dB (≤44 dB)

0.3 ppm
N/A

±1.5 ppm
@ 12.5 kHz: 40, 45 dB;
@ 25 kHz: 45, 50 dB

±1.5 ppm
@ 12.5 kHz: 40, 45 dB;
@ 25 kHz: 45, 50 dB

Features:
Data capable
Encryption

Std. w/ Barrett 2020
Std., multiple opt.

N/A
AES/DES/OFB

N/A
AES/DES/OFB

N/A
AES/DES/OFB

Opt.
Opt.

Std. (opt. enabled)
Std., AES/DES/ARC4 (opt.
enabled)

Std. (opt. enabled)
Std., AES/DES/ARC4(opt.
enabled)

External speaker jack
LCD display
Busy-channel
indicator/lockout

Std.
Std.
N/A

Std.
Std.
Std.

Std.
Std.
Std.

Std.
Std.
Std.

Std.
Quarter VGA full color
Std.

Std.
Std.
Std.

Std.
Std.
Std.

Off-hook to priority
Accepts CTCSS/DCS
Time-out timer
Channel scanning
Full-duplex capability
No-scan priority monitor
PC programmable
Programmable ANI
Priority scan
Cloning capability
DTMF keypad
Overvoltage protection
Software upgradeable
# of display characters
Companion mobile/port
User-programmable
buttons/frequency

N/A
N/A
N/A
Std.
N/A
N/A
Std.
N/A
N/A
N/A
Std.
Std.
Std.
128 x 64 pixels
N/A
Std./N/A

N/A
Std.
Std.
Std.
N/A
N/A
Std.
Std.
Std.
Std.
Std.
Std.
Std.
-Std.
Std.

N/A
Std.
Std.
Std.
N/A
N/A
Std.
Std.
Std.
Std.
Std.
Std.
Std.
-Std.
Std.

N/A
Std.
Std.
Std.
N/A
N/A
Std.
Std.
Std.
Std.
Std.
Std.
Std.
-Std.
Std.

N/A
N/A
Std.
Std.
N/A
N/A
Std.
N/A
N/A
Std.
N/A
Std.
Std.
Graphical LCD
N/A
Std./Std.

Std.
Std.
Std.
Std.
Std.
Std.
Std.
Std.
Std.
Std.
Opt.
Std.
Std.
Full graphic display
Std.
Std./Std.

Std.
Std.
Std.
Std.
Std.
Std.
Std.
Std.
Std.
Std.
Opt.
Std.
Std.
Full graphic display
Std.
Std./Std.

Warranty

1 yr. (std.); 3 yrs. (opt.)

2 years

2 years

2 years

3 yrs. (std.); 5 yrs. (opt.)

3 years

3 years

Yes
0.25 μV

Key: N/A means not applicable. -- means information was not supplied. Dimensions may be rounded off.
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The following companies submitted information for this Specs Survey.
For more suppliers, visit SuperGUIDE at www.MCCmag.com.
M ANUFACTU R ER →

EF Johnson
Technologies

Harris

Harris

Harris

Hytera
Communications

Hytera
Communications

Hytera
Communications

PRODUCT NAME→

VM900

XG-100M

XG-75M

XG-25M

TM-628H

TM-800

MD782G

↓SPECS
Suggested list price
Conventional, trunked,
or dual

Based on configuration
Dual

$4,010
Dual

$2,300
Dual

$2,100
Dual

$442
Conventional

$545
Conventional

$800
Conventional

Frequency range

136-174, 762-805,
806-869 MHz

30-50, 136-174, 380-520,
762-870 MHz

136-174, 378-430, 440512, 764-870 MHz

136-174, 378-470,
764-874 MHz

136-174, 400-470 MHz

136-174, 350-400, 400470, 450-520 MHz

136-174, 350-400, 400470, 450-520 MHz

If 800+ trunk,
protocols served

P25 trunking/conventional, P25 Phase 1 & 2
SmartNet/SmartZone,
analog

P25 Phase 1 & 2

P25 Phase 1 & 2

--

--

--

If below 800 trunking,
compatible signaling

--

MDC 1200, Type 99

MDC 1200, Type 99, GE
Star, 5-tone

MDC 1200, Type 99, GE
Star, 5-tone

--

--

--

Channel capacity
Channel spacing

2,048 (255 per zone)
12.5/25 kHz

12,500
12.5, 20, 25 kHz

1,024
12.5, 25 kHz

512
12.5, 25 kHz

128
12.5, 20, 25 kHz

512
12.5, 25 kHz

1,024
Analog: 12.5, 20, 25 kHz;
digital: 12.5 kHz

Emission designator

8K101F1D, 8K10F1E,
8K107FE, 11K0F3E,
14K0F3E, 16K0F3E

16K0F3E, 14K0F3E,
11K0F3E, 8K4F1D,
8K4F1E, more

16K0F3E, 14K0F3E,
11K0F3E, 8K4F1D,
8K40F1E, 8K10DXW

16K0F3E, 14K0F3E,
11K0F3E, 8K4F1D,
8K40F1E, 8K10DXW

TX: red; RX: green

TX: red; RX: green

11K0F3E, 14K0F3E,
16K0F3E, 7K60FXD,
7K60FXW

Current drain (standby)
Primary power
# of groups/systems
Types of scans

1A
13.6 VDC
2,048
Priority, talkgroup, vote

2 mA
10.8-16.6 VDC
1,024
Lists, group, priority group,
dual priority, trunked/conv.,
more

2 mA
10.8-16.6 VDC
1,024
Lists, group, priority group,
dual priority, trunked/conv.,
more

2 mA
10.9-16.3 VDC
512 (std.), 1,024 (opt.)
Lists, group, priority group,
dual priority, trunked/conv.,
more

<0.5 A
13.6 VDC ±15%
16
Single/multiple zone

<0.6 A
13.6 VDC ±15%
256
Single/multiple zone

<0.6 A
13.6 VDC ±15%
-Normal scan

Analog or digital
Unique ID code
Auto. check-in roam
Mobile-to-mobile
selection call

Both
Yes
Yes
Yes

Both
Yes
Yes
Yes

Both
Yes
Yes
Yes

Both
Yes
Yes
Yes

Analog
Yes
No
Yes

Analog
Yes
No
Yes

Digital
--Yes

Over-the-air
programming

Yes

P25 OTAP (opt.)

P25 OTAP (opt.)

P25 OTAP (opt.)

No

No

Yes

Talkaround
Sensitivity

Yes
-119 dBm

Yes
VHF-L: -121.5 dBm; VHF:
-122.1 dBm; UHF: -121.8
dBm; 700/800 MHz: -121.2
dBm

Yes
-119 dBm

Yes
VHF: -119 dBm; 700/800
MHz: -121.5 dBm

Yes
-118 dB/12 dB

Yes
-18 dB/12 dB

Yes
Analog: 0.3/0.22 μV @ 12
dB SINAD/typ.; 0.4 μV @
20 dB SINAD; digital: 0.3
μV/BER 5%

Adjacent-channel
selectivity

Analog @ 25 kHz: 75 dBm; VHF-L: 80.6 dB; VHF: 82.5
dB; UHF: 77.4 dB; 700/800
analog @ 12.5 kHz, P25
MHz: 77 dB @ 25 kHz
Phase 1/2: 60 dBm

12.5 kHz: >80 dB;
25 kHz: >60 dB

12.5 kHz: 75 dB;
25 kHz: 60 dB

75/65 dB

75/65 dB

TIA603: 65 dB @ 12.5
kHz, 75 dB @ 25 kHz

Current drain (RX)
Spurious/image rejection
Audio output power

2.95 A
80 dB
15 W (3 Ω load)

4 A (max.)
83-94.4 dB
15 W into 4 Ω (ext.)

4 A (max.)
>90 dB
15 W into 4 Ω (ext.)

4 A (max.)
>80 dB
4 W (int.); 15 W into 4 Ω
(ext.)

<2 A
70 dB
5 W (int.); 13 W (ext.)

<2 A
75 dB
5 W (int.); 13 W (ext.)

<2 A
70/75 dB
3 W (rated)

RX frequency stability
@ -30° to +60° C

±1.5 ppm

±0.5 ppm

VHF: ±2 ppm; UHF, 700/800 ±1.5 ppm
MHz: ±1.5 ppm

N/A

N/A

±1.5 ppm

RF output power

VHF-L: 30/100 W; VHF/
15/50 W, 15/25 W (700
VHF: 50 or 110 W; UHF: 50
MHz), 15/35 W (800 MHz) UHF: 50 W; 700 MHz: 30 W; W; 700 MHz: 30 W; 800
800 MHz: 35 W
MHz: 35 W

VHF: 50 W; UHF: 50 W;
5/50 W
700 MHz: 30 W; 800 MHz:
35 W

VHF: 5/25/50 W;
UHF: 5/25/45 W

VHF lo/hi: 25/50 W; UHF1
lo/hi: 25/45 W; UHF3: 25
W

Spurious and harmonics

75 dB

-23/-25 dBm

-20 dBm

VHF: -43 dBm;
700/800 MHz: -52 dBm;
UHF: -47 dBm

<-13 dBm

<-36/<-30 dBm

-36 dBm <1 GHz

Frequency spread

Full band

30-50, 136-174, 380-520,
762-870 MHz

136-174, 378-430,
440-512, 764-870 MHz

VHF: 136-174;
764-870 MHz

±5 MHz

±5 MHz

--

TX current drain

12.5 A

20 A (max.), 15 A (typ.) @ 15 A (max.), 11 A (typ.) @ 15 A (max.)
50 W
50 W

<13 A

5 W: <5 A; 25 W: <8 A;
45/50 W: <12 A

45/50 W: <12 A;
25 W: <8 A

TX frequency stability
FM hum and noise

±1.5 ppm
12.5 kHz: 40 dB;
25 kHz: 46 dB

±0.5 ppm
44.4-48.8 dB

±1.5/±2 ppm
44-52 dB

±1.5 ppm
45/49 dB

±2.5 ppm
45/40 dB

±2.5 ppm
45/40 dB

±1.5 ppm
40/43/45 dB

Std. (opt. enabled)
Std., AES/DES/ARC4 (opt.
enabled)

Opt.
AES, DES

Opt.
AES, DES

Opt.
AES, DES

Std.
Std.

Std.
Std.

Std.
Std./Opt.

External speaker jack
LCD display

Std.
Std.

Std.
Std., 4.3-in touchscreen

Std.
Vacuum fluorescent

Std.
Std.

Std.
Std.

Std.
Std.

Std.
Std.

Busy-channel
indicator/lockout

Std.

Std.

Std.

Std.

Std.

Std.

Std.

Off-hook to priority
Accepts CTCSS/DCS
Time-out timer
Channel scanning
Full-duplex capability
No-scan priority monitor
PC programmable
Programmable ANI
Priority scan
Cloning capability
DTMF keypad
Overvoltage protection
Software upgradeable
# of display characters
Companion mobile/port
User-programmable
buttons/frequency

Std.
Std.
Std.
Std.
Std.
Std.
Std.
Std.
Std.
Std.
Opt.
Std.
Std.
Full graphic display
Std.
Std./Std.

N/A
Std.
Std.
Std.
N/A
N/A
Std.
N/A
Std.
N/A
Std.
Std.
Std.
480 x 272 px, 16-bit
Std.
Std./Std.

N/A
Std.
Std.
Std.
N/A
N/A
Std.
Std.
Std.
N/A
Std.
Std.
Std.
3 lines, 12 characters
Std.
Std./Limited

N/A
Std.
Std.
Std.
N/A
N/A
Std.
Std.
Std.
N/A
N/A
Std.
Std.
4 lines, 12 characters
Std.
Std./Limited

-Std.
Std.
Std.
N/A
-Std.
Std.
Std.
Std.
Std.
Std.
Std.
Std.
-Std./Std.

-Std.
Std.
Std.
N/A
-Std.
Std.
Std.
Std.
Std.
Std.
Std.
Std.
-Std./Std.

-Std.
Std.
Std.
N/A
-Std.
Std.
Std.
Std.
Opt.
Std.
Std.
Std.
Std.
Std./Std.

Warranty

3 years

3 yrs.; 5 yrs. (opt.)

2 yrs.; 5 yrs. (opt.)

2 yrs.; 5 yrs. (opt.)

2 yrs; 3 yrs. (opt.)

2 yrs.; 3 yrs. (opt.)

3 yrs.; 5 yrs. (opt.)

Features:
Data capable
Encryption
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MANUFACTURER →

Icom America

Icom America

Icom America

JVCKENWOOD

JVCKENWOOD

JVCKENWOOD

Kirisun
Communications

PRODUCT NAME→

F5121D/F6121D

F5400D/F6400D series

F9511/F9521

NX-5900

NX-3720HG/3820HG

TK-690H

TM840

$635
$995-$1,040
Analog conv., NXDN digital IDAS conv., Type-D sinconv./trunked
gle/multisite trunking,
Type-C trunking

$2,060-$3,050
Analog conv., P25 digital
conv./trunking

-Analog conv., LTR trunked;
NXDN digital conv./trunked, DMR Tier 2, P25
Phase 1/2 conv./trunked

--Analog conv., LTR; NXDN Analog conventional
digital conv./trunked; DMR
Tier 2

-Dual

Frequency range

136-174, 400-470,
450-512 MHz

136-174, 450-512 MHz

136-174, 400-470,
450-512 MHz

TX: 763-776, 793-806,
806-825, 851-870 MHz;
RX: 763-776, 851-870
MHz

136-174, 400-470,
450-520 MHz

29.7-37, 35-43, 39-50
MHz

136-174, 350-400, 400470, 450-520 MHz

If 800+ trunk,
protocols served

N/A

N/A

N/A

Analog, LTR, NXDN Gen
1/2, P25 Phase 1/2

--

--

--

If below 800 trunking,
compatible signaling

NXDN digital
trunking

NXDN Type-C/D multisite
trunking; LTR trunking,
MDC 1200

P25

--

Analog LTR, NXDN Gen
1/2 trunked

--

DMR Tier 3

Channel capacity
Channel spacing

128; 8 zones
6.25/15/30 kHz;
6.25/12.5 kHz

1,024 (model dep.)
12.5/15/25 kHz; dig:
6.25/12.5 kHz

512; 128 zones
12.5, 15, 25, 30 kHz;
digital: 12.5 kHz

1,024 (4,000 opt.)
512 (1,000 opt.)
6.25/12.5/20 kHz NPSPAC 6.25/12.5 kHz

160
20 kHz

1,024
12.5/25 kHz

Emission designator

16K0F3E, 11K0F3E,
4K00F1E/F1D

16K0F3E, 11K0F3E,
8K50F3E, 8K30F1E/D,
4K00F1E/D

16K0F3E, 11K0F3E

16K0F3E, 14K0F3E,
11K0F3E, 8K10F1E,
8K10F1D, 8K10F1W,
8K30F1E, more

16K0F3E, 11K0F3E,
8K30F1E, 8K30F1D,
8K30F7W, 7K60FXD,
7K60FXE, more

16K0F3E

--

Current drain (standby)
Primary power
# of groups/systems
Types of scans

300 mA
13.6 VDC
2,000 unit/group IDs
Priority

0.8 A/270 mA (typ.)
13.6 VDC
128 zones
Normal, priority, voting

300 mA
13.6 VDC
65,535
Normal, priority,
dual priority

0.45 A
13.6 VDC
128 zones/512 groups
Multiple

0.45 A
13.6 VDC
128 zones/512 groups
Multiple

0.6 A
13.6 VDC
-Multiple

<0.6 A
25, 40, 45 W
-Mixed mode, priority

Analog or digital
Unique ID code
Auto. check-in roam
Mobile-to-mobile
selection call

Both
Yes
Yes
Yes

Both
--Yes

Both
Yes
Yes
Yes

Analog, NXDN, DMR, P25
Yes
Yes
Yes

Analog, NXDN, DMR
Yes
Yes
Yes

Analog
Yes
---

Both
Yes
Yes
Yes

OTAP
Talkaround
Sensitivity

N/A
In digital mode
0.25 μV (typ.)

Yes
Yes
0.22/0.25 μV (typ.)
(VHF/UHF)

Yes
Yes
0.25 μV

Yes
Yes
NXDN 6.25/12.5 kHz (3%
BER): 0.2/0.25 μV;
P25/DMR (5% BER), analog (12 dB SINAD): 0.25
μV; P25/DMR (1% BER):
0.40 μV

Yes
Yes
NXDN 6.25/12.5 kHz (3%
BER): 0.2/0.25 μV; analog
(12 dB SINAD): 0.25 μV;
DMR 12.5 kHz (5% BER):
0.3 μV; DMR 12.5 kHz
(1% BER): 0.45 μV

-Yes
0.25 μV

Yes
Yes
0.25 μV

Adjacent-channel
selectivity

VHF W/N: 80/70 dB, digital: 65 dB; UHF W/N:
75/65 dB, digital: 60 dB
(all typ.)

Analog: 75/72 dB (typ.)
(W/N); digital: 68/65 dB
(typ.) (12.5/6.25)

P25: 63 dB; analog: 70 dB Analog: 70 dB @ 12.5 kHz, 85 dB
Analog: VHF W/N: 81/53
dB; UHF: 79/53 dB; digital: (@ 12.5 kHz), 78 dB (@ 25 80 dB @ 25 kHz
kHz)
63 dB; 406-420 MHz: 81
dB

Current drain (RX)
Spurious/image rejection
Audio output power

1.2 A (max.)
72/70 dB (min.)
4 W (typ.)

0.8 A/270 mA (typ.)
90/80 dB (typ.)
4 W (typ.) (@ 5%
distortion w/ 4 Ω)

1A
85/70 dB
4/22 W (typ.)

2.3 A
85 dB
4 W/4 Ω

2.3 A
73/75 dB
4 W/4 Ω

2.2 A
80 dB
13 W/4 Ω

<2 A
70 dB
3W

RX frequency stability
@ -30° to +60° C

N/A

-30° to +60° C

--

±1 ppm

±1 ppm

±5 ppm

0.5 ppm

RF output power

VHF: 5/25/50 W;
UHF: 4.5/25/45 W

VHF: 50 W; UHF: 45 W

50 W

700 MHz: 2-30 W;
800 MHz: 2-35 W

VHF: 5, 30, 50 W
UHF: 5, 30, 45 W

45 to 110 W

40, 45 W

Spurious and harmonics

72/70 dB (min.)

-127 to -17 dBm

70 dB

--

--

--

-36 dBm @ <1 GHz;
-30 dBm @ >1 GHz

Frequency spread

VHF: 38 MHz;
UHF: 70/62 MHz

136-174, 450-512 MHz

VHF: 38 MHz;
UHF: 70/62 MHz

TX: 763-776, 793-806,
806-825, 851-870 MHz;
RX: 763-776, 851-870
MHz

136-174, 400-470,
450-520 MHz

29.7-37, 35-43,
39-50 MHz

--

TX current drain
TX frequency stability
FM hum and noise

VHF: 10 A; UHF: 11 A
±1 ppm
W/N: 46/40 dB (typ.)

8.8 A (typ.)
±1 ppm
54 dB (typ.)

11 A @ 50 W
±1 ppm
Analog: VHF W/N: 55/51
dB; UHF W/N: 50/45 dB;
digital: 52 dB

13 A
±1 ppm
Analog: 40/45 dB @
12.5/25 kHz

12 A
±1 ppm
Analog: 40/45 dB @
12.5/25 kHz

25 A
±5 ppm
55 dB

<14 A
0.5 ppm
-40 dB @ 12.5 kHz,
-45 dB @ 25 kHz

Features:
Data capable
Encryption
External speaker jack
LCD display
Busy-channel
indicator/lockout

Std.
Std.
Std.
Std.
Std.

Std.
Opt. (AES/DES)
Std.
Std.
Std.

Std.
Std.
Std.
Std.
Std.

Std.
Std.
Std.
Std.
Std.

Std.
Std.
Std.
Std.
Std.

N/A
N/A
Std.
Std.
Std.

Std.
Std.
Std.
1.8-in. color
Std.

Off-hook to priority
Accepts CTCSS/DCS
Time-out timer
Channel scanning
Full-duplex capability
No-scan priority monitor
PC programmable
Programmable ANI
Priority scan
Cloning capability
DTMF keypad
Overvoltage protection
Software upgradeable
# of display characters
Companion mobile/port
User-programmable
buttons/frequency

Std.
Std.
Std.
Std.
N/A
Std.
Std.
Std.
Std.
Std.
Opt. (on hand mic)
Std.
Std.
8 alphanumeric
F3101D/F4101D
Std./Std.

-Std.
Std.
Std.
N/A
Std.
Std.
-Std.
Std.
Opt. (on hand mic)
Std.
Std.
100 (model dep.)
Std. (USB port)
Std./Std.

Std.
Std.
Std.
Std.
Std.
-Std.
Std.
Std.
Std.
Std. (on T version)
Std.
Std.
12, 1 line; 24, 2 lines
F9011/F9021
Std./Std.

Std.
Std.
Std.
Std.
N/A
Std. (NXDN trunk)
Std.
Std.
Std.
Std.
Std. (mobile mic opt.)
Std.
Std.
Multiline color TFT
NX-5400
Std./Opt.

Std.
Std.
Std.
Std.
N/A
Std. (NXDN trunk)
Std.
Std.
Std.
Std.
Std. (mobile mic opt.)
Std.
Std.
14-character multiline
NX-3200/3300/3220/3320
Std./Opt.

N/A
Std.
Std.
Std.
N/A
N/A
Std.
Std.
Std.
Std.
Std. (mobile mic opt.)
Std.
Std.
14-character
N/A
Std./N/A

Std.
Std.
Std.
Std.
N/A
Std.
Std.
Std.
Std.
N/A
Std.
Std.
Std.
Std.
Std.
Std./Std.

Warranty

2 years

2 years

3 years

3 years

3 years

2 years

2 years

↓SPECS
Suggested list price
Conventional, trunked,
or dual
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Maxon America

Maxon America

Motorola Solutions

Motorola Solutions

Motorola Solutions

Nautic Devices

Nautic Devices

PRODUCT NAME→

TM-2102/2402

TM-8102/8402A/
8402B

APX 8500 (high power)

APX 6500 (mid power)

APX 4500

Yapalong4000

Yapalong5000

↓SPECS
Suggested list price
Conventional, trunked,
or dual

$315
Conventional

$365
Conventional

-Both

-Both

-Both

$300
Conventional

$700
Conventional

Frequency range

136-174, 400-470 MHz

136-174, 400-470,
450-520 MHz

136-174, 380-470, 450520, 762-870 MHz

136-174, 380-470, 450520, 764-870 MHz

136-174, 380-470, 450520, 764-870, 896-941
MHz

902-928 MHz

902-928 MHz

If 800+ trunk,
protocols served

N/A

N/A

--

--

--

N/A

N/A

If below 800 trunking,
compatible signaling

N/A

N/A

--

--

--

N/A

N/A

Channel capacity
Channel spacing
Emission designator

512
12.5/20/ 25 kHz
16K0F3E, 11K0F3E

512
12.5/20/25 kHz
16K0F3E, 11K0F3E

3,000
6.25e/12.5/25 kHz
8K10F1D, 8K10F1E,
8K10F1W, 11K0F3E,
16K0F3E, 20K0F1E

1,000
6.25e/12.5/25 kHz
8K10F1D, 8K10F1E,
8K10F1W, 11K0F3E,
16K0F3E, 20K0F1E

512
6.25e/12.5/25 kHz
8K10F1D, 8K10F1E,
8K10F1W, 11K0F3E,
16K0F3E, 20K0F1E

1 Mbps
750 kHz
--

1 Mbps
750 kHz
--

Current drain (standby)
Primary power
# of groups/systems
Types of scans

300 mA
13.6 VDC ±5%
32 (dynamic)
Normal, priority, dual
priority

300 mA
13.6 VDC ±5%
32 (dynamic)
Normal, priority, dual
priority

1.4 A
13.8 VDC
125
Dual priority, channel, dual
mode, priority monitor

0.85 A
13.8 VDC
75
Dual priority, channel, dual
mode, priority monitor

0.85 A
13.8 VDC
50
Dual priority, channel, dual
mode, priority monitor

10 μA
500 mW
8
Auto

10 μA
500 mW
8
Auto

Analog or digital
Unique ID code
Auto. check-in roam
Mobile-to-mobile
selection call

Analog
Yes
No
Yes

Analog
Yes
No
Yes

Both
Yes
Yes
Yes

Both
Yes
Yes
Yes

Both
Yes
Yes
Yes

Digital
Yes
No
No

Digital
Yes
No
No

Over-the-air
programming

No

No

Yes

Yes

Yes

No

No

Talkaround
Sensitivity

Yes
0.25 μV @ 12 dB

Yes
0.25 μV @ 12 dB

Yes
VHF/UHF: -119 dBm;
7/800 MHz: -121 dBm;
analog: 12 dB SINAD

Yes
VHF/UHF: -119 dBm;
7/800 MHz: -121 dBm;
analog: 12 dB SINAD

Yes
VHF/UHF: -119 dBm;
7/800: -121 dBm; 900:
-120 dBm; analog: 12 dB
SINAD

Yes
-92 dBm

Yes
92 dBm

Adjacent-channel
selectivity

65/70 dB @ 12/25 kHz

65/70 dB @ 12.5/25 kHz

VHF: 76/87 dB; UHF:
76/82 dB; 7/800 MHz:
72/82.5 dB

VHF: 75/85/90 dB; UHF:
75/85 dB; 7/800 MHz: 85
dB

VHF: 77/89 dB; UHF:
72/83 dB; 7/800 MHz:
75/85 dB; 900: 74 dB

--

--

Current drain (RX)
Spurious/image rejection

<1 A
75 dB

<1 A
75 dB

3.2 A (at rated audio)
VHF/UHF: 90 dB;
7/800 MHz: 100 dB

3.2 A (at rated audio)
VHF: 95 dB; UHF: 93 dB;
7/800 MHz: 91 dB

3.2 A (at rated audio)
VHF: 95 dB; UHF: 93 dB;
7/8/900 MHz: 91 dB

180 mA
--

180 mA
--

Audio output power
RX frequency stability
@ -30° to +60° C

4W
±2.5 ppm

4W
±2.5 ppm

7.5/15 W (into 8/3.2 Ω)
±0.8 ppm

7.5/15 W (into 8/3.2 Ω)
±0.8 ppm

7.5/15 W (into 8/3.2 Ω)
±0.8 ppm

25 dBm
--

25 dBm
--

RF output power

5, 10, 25 W

VHF: 5/10/25/50 W;
UHF: 5/10/25/40 W

VHF/UHF R1: 1-100 W;
UHF R2: 1-40 W; 700
MHz: 1-30 W; 800 MHz:
1-35 W

VHF: 1-50 W; UHF: 1-40
W; 700 MHz: 1-30 W; 800
MHz: 1-35 W

VHF: 1-50 W; UHF: 1-40
W; 700/900 MHz: 1-30 W;
800 MHz: 1-35 W

27 dBm

27 dBm

Spurious and harmonics
Frequency spread

-75 dB
VHF: 38 MHz;
UHF: 70 MHz

-75 dB
VHF: 38 MHz;
UHF: 70 MHz

-20 dBm
Full band

-20 dBm
Full band

-20 dBm
Full band

-750 kHz

-750 kHz

TX current drain
TX frequency stability
FM hum and noise

11 A
2.5 ppm
40/45 dB

11 A
2.5 ppm
40/45 dB

8 A (15W), 30 A (100 W)
±0.8 ppm
VHF: -52/53 dB; UHF:
-50/53 dB; 7/800 MHz:
-48/50 dB

8A (15 W), 13 A (50 W)
±0.8 pm
VHF: -52/53 dB; UHF:
-50/53 dB; 7/800 MHz:
-48/50 dB

8A (15 W), 13 A (50 W)
±0.8 pm
VHF: -52/53 dB; UHF:
-50/53 dB; 7/800: -48/50
dB; 900: -45 dB

180 mA
---

180 mA
---

Features:
Data capable
Encryption
External speaker jack

Std.
Std.
Std.

Std.
Std.
Std.

Std.
Opt. FIPS 140-2 level 3
Std.

Std.
Opt. FIPS 140-2 level 3
Std.

Std.
Opt. FIPS 140-2 level 3
Std.

N/A
Std.
Std.

N/A
Std.
Std.

LCD display
Busy-channel
indicator/lockout

Std.
Std.

Std.
Std.

Std.
Std.

Std.
Std.

Std.
Std.

N/A
Std.

N/A
Std.

Off-hook to priority
Accepts CTCSS/DCS
Time-out timer
Channel scanning

Std.
Std.
Std.
Std.

Std.
Std.
Std.
Std.

Std.
Std.
Std.
Std.

Std.
Std.
Std.
Std.

Std.
Std.
Std.
Std.

N/A
N/A
N/A
Std.

N/A
N/A
N/A
Std.

Full-duplex capability
No-scan priority monitor
PC programmable

N/A
N/A
Std.

N/A
N/A
Std.

Std.
Std.
Std.

Std.
Std.
Std.

Std.
Std.
Std.

Std.
N/A
N/A

Std.
N/A
N/A

Programmable ANI
Priority scan

Std.
Std.

Std.
Std.

Std.
Std.

Std.
Std.

Std.
Std.

N/A
Std.

N/A
Std.

Cloning capability
DTMF keypad

Std.
Opt.

Std.
Opt.

Std.
Opt. (O2, O3, 07, O9
control head; keypad mic)

Std.
Opt. (O2, O3, 07, O9
control head; keypad mic)

Std.
Opt. (O2 control head,
keypad mic)

N/A
N/A

N/A
N/A

Overvoltage protection
Software upgradeable
# of display characters

Std.
Std,
10

Std.
Std.
10

Std.
Std.
2/3 lines x 14 characters
(+1 line icon +1 line
softkeys)

Std.
Std.
2/3 lines x 14 characters
(+1 line icon +1 line
softkeys)

Std.
Std.
3 lines x 14 characters
(+1 line icon +1 line
softkeys)

Std.
N/A
8

Std.
N/A
8

Companion mobile/port
User-programmable
buttons/frequency

TP-8102/8402
Std./N/A

TP8102/8402
Std./N/A

APX 8000
Std./Std.

APX 6000
Std./Std.

APX 4000
Std./Std.

Motorola 2-pin
N/A/N/A

Motorola 2-pin
N/A/N/A

Warranty

3 years

3 years

3 yrs. (std.); 5 yrs. (opt.)

3 yrs. (std.); 5 yrs. (opt.)

3 yrs. (std.); 5 yrs. (opt.)

1 year

1 year
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M A N U FA C T UR E R →

PowerTrunk

PowerTrunk

Rexon Technology

Tait
Communications

PRODUCT NAME→

MDT-400

SRG3900

RM-03N

TM9300

↓SPECS
Suggested list price
Conventional, trunked,
or dual

-Trunked

-Trunked

$300
Conventional

Frequency range

380-400, 409-430,
450-470, 806-870 MHz

344-400, 380-430, 407473, 806-870 MHz

66-88, 136-174, 400-470
MHz

136-174, 320-380 (G1),
400-470 (H5), 450-520
(H7), 762-870, 896-941
MHz

If 800+ trunk,
protocols served

TETRA

--

N/A

DMR Tier 2 & 3,
MPT 1327

If below 800 trunking,
compatible signaling

TETRA

TETRA

N/A

DMR Tier 2 & 3,
MPT 1327

Channel capacity
Channel spacing

400
36 kbps
25 kHz (4-slot TDMA, 6.25 25 kHz
kHz equiv.)

250
12.5/25 kHz

1,000-2,000
6.25/12.5/15/20/25/30
kHz

Emission designator

20K0D7W/E/D,
22K0D7W/E/D

--

F3E

11K0F3E, 16K0F3E2,
6K60F2D, 7K80F2D, more

Current drain (standby)
Primary power

<0.5 A
13.2 VDC (nom.)

-10 W

270 mA
66-88 MHz: 25 W;
VHF/UHF: 50 W

150 mA
DC:10.8-16 VDC;
desktop PSU: 100-130,
200-250 VAC

# of groups/systems

1,050 groups, 30 nets

9,900

1

26 (1,000-2,000
members per group)

Types of scans

Priority, group

--

Channel scan

Priority, dual, editable,
zone, background

Analog or digital
Unique ID code

Digital
Yes

Digital
--

Analog
Yes

Both
Yes

Auto. check-in roam
Mobile-to-mobile
selection call

Yes
Yes

Yes
Yes

Yes
Yes

N/A
Std.

Over-the-air
programming

N/A

Yes

N/A

Yes

Talkaround
Sensitivity

Yes
BER 2%, 16 dB for DAQ
3.4

Yes
--

Yes
12 dB SINAD

Yes
-120 dBm (0.22 μV)

Adjacent-channel
selectivity

>40 dB

--

>65 dB

60 dB @ 12.5 kHz

Current drain (RX)
Spurious/image rejection
Audio output power

<0.5 A
>64 dB
4W

--8W

<600 mA (max.)
>70 dB
4W

500 mA
70/75/80 dB
Low into 4 Ω

RX frequency stability
@ -30° to +60° C

±100 Hz

--

5 ppm

±0.5 ppm

RF output power

UHF: 6/10 W;
800 MHz: 2/3 W

10 W

66-88 MHz: 25 W;
VHF/UHF: 50 W

Std. power: 1-25 W; high
power: 2-30/35/40/50 W

Spurious and harmonics
Frequency spread

<-36 dBm
20 MHz

---

<-36 dBm
66-88 MHz: 22 MHz; VHF:
38 MHz, UHF: 70 MHz

-36 dBm
Full band

TX current drain

5A

--

9A

25 W: 5.5 A;
>25 W: 8-10.5 A

TX frequency stability
FM hum and noise

-N/A

---

5 ppm
-45 dB @ 12.5 kHz

0.5 ppm
-40 dB @ 12.5 kHz;
-45 dB @ 25 kHz

Features:
Data capable
Encryption

Std.
Opt.

Std.
Std.

N/A
Std.

Cellular (opt.)
Std. (ARC4)

External speaker jack
LCD display
Busy-channel
indicator/lockout

Std.
Std.
Std.

Std.
Std.
--

Std.
Std.
Std.

Opt.
4-line LCD w/ icons
Std.

Off-hook to priority
Accepts CTCSS/DCS

Std.
N/A

---

Std.
Std.

Std.
PL (CTCSS), DPL (DCS),
Selcall

Time-out timer
Channel scanning
Full-duplex capability

Std.
Std.
Std.

-Std.
Std.

Std.
Std.
N/A

Std.
Std.
N/A

No-scan priority monitor
PC programmable

Std.
Std.

-Std.

-Std.

Std.
Std.

Programmable ANI
Priority scan
Cloning capability
DTMF keypad

Std.
Std.
N/A
Std.

Std.
Std.
Std.
Std.

Std.
Std.
Std.
Std.

Std.
Std.
---

Overvoltage protection
Software upgradeable

Std.
Std.

Std.
Std.

Std.
Std.

Std.
Std.

# of display characters
Companion mobile/port
User-programmable
buttons/frequency

64, 4 lines x 16 characters
N/A
Std./N/A

--Std./Std.

Std.
-Std./Std.

4 lines, 16 characters
TP9300
N/A

Warranty

3 years

--

Std.

2 years
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-Dual

www.MCCma g .c o m
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Tait
Communications

Talkpod Technology

PRODUCT NAME→

TM9400

N86

June /July 2018

August 2018

↓SPECS
Suggested list price
Conventional, trunked,
or dual

-Dual

-Dual

SPECS SURVEY
Voice Logging

SPECS SURVEY
Portable Radios

Frequency range

136-174, 400-470, 450520, 762-870 MHz

400-520, 850/900 MHz;
1.9/2.1 GHz

WHAT’S NEW
NG 9-1-1 and Consoles

WHAT’S NEW
Antennas and In-Building

If 800+ trunk,
protocols served

P25 Phases 1 & 2

PoC

If below 800 trunking,
compatible signaling

P25 Phases 1 & 2

--

Channel capacity
Channel spacing

1,000-2,000
6.25/12.5/15/20/25/30
kHz

1,024
12.5/25 kHz

Emission designator

11K0F3E, 16K0F3E2,
6K60F2D, 7K80F2D, more

--

Current drain (standby)
Primary power

150 mA
DC:10.8-16 VDC;
desktop PSU: 100-130,
200-250 VAC

≤500 mA
13.8 VDC

# of groups/systems

50 (1,000 members,
2,000 opt.)

999

Types of scans

Priority, dual, editable,
zone, background

Normal scan

Analog or digital
Unique ID code
Auto. check-in roam
Mobile-to-mobile
selection call

Both
Yes
N/A
Std.

Both
Yes
Yes
Yes

Over-the-air
programming

Yes

Yes

Talkaround
Sensitivity

Yes
-120 dBm (0.22 μV)

Yes
0.25 μV (typ.)

Adjacent-channel
selectivity

60 dB @ 12.5 kHz

65/75 dB

Current drain (RX)
Spurious/image rejection
Audio output power

500 mA
70/75/80 dB
Low into 4 Ω

<2 A
70/75 dB
3W

RX frequency stability
@ -30° to +60° C

±0.5 ppm

--

RF output power

Std. power: 1-25 W; high
power: 2-30/35/40/50 W

10/25 W

Spurious and harmonics
Frequency spread

-36 dBm
Full band

-36 dBm <1 GHz
400-470 MHz

TX current drain

25 W: 5.5 A;
>25 W: 8-10.5 A

<13 A

TX frequency stability
FM hum and noise

0.5 ppm
-45 dB @ 12.5 kHz;
-48 dB @ 25 kHz

±2.5 ppm
40/45 dB

Features:
Data capable
Encryption

Cellular (opt.)
Opt.

Std.
Std.

External speaker jack
LCD display
Busy-channel
indicator/lockout

Opt.
4-line LCD w/ icons
Std.

Std.
Std.
Std.

Off-hook to priority
Accepts CTCSS/DCS

Std.
PL (CTCSS), DPL (DCS)

Std.
Std.

Time-out timer
Channel scanning
Full-duplex capability

Std.
Std.
N/A

Std.
Std.
Std.

No-scan priority monitor
PC programmable

Std.
Std.

Std.
Std.

Programmable ANI
Priority scan

Std.
Std.

Std.
Std.

Cloning capability
DTMF keypad

---

Std.
Std.

Overvoltage protection
Software upgradeable

Std.
Std.

Std.
Std.

# of display characters
Companion mobile/port

4 lines, 16 characters
TP9400

1.8-foot color
Std.

User-programmable
buttons/frequency

N/A

Std.

Warranty

2 years

2 years

RadioResource
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NEW PRODUCTS
NXDN Portable,
Simulcast Repeater
JVCKENWOOD USA added to its ProTalk
series of on-site radios with the NX-P500
NXDN dual digital and analog portable. The
2-watt compact handheld radio has a
seven-color
LED status
indicator, 750milliwatt (mW)
speaker, bright
16-digit LCD
display and extended battery life. The radio
meets Mil-Std-810 and IP67 immersion
certifications.
The NEXEDGE NXDN conventional
simulcast architecture for wide-area applications is integrated into the NXR-5000SR
series simulcast repeater; simulcast controller, which supports up to 48 repeaters
per site; and high-performance GPS
receivers. NEXEDGE simulcast allows
radios to roam among sites without special
programming, simplifying operations. The
technology is based on 6.25-kilohertz narrowband channels and does not require
specialized FCC licensing.
In addition, Viking Vault, a new cloudbased application enables quick and easy
transfer of Kenwood Viking Project 25 (P25)
perpetual software licenses and gives users
a comprehensive view of their existing
Viking radio fleet and all software licenses,

including nonperpetual licenses.
www.kenwood.com/usa/com

Rugged FirstNet Devices
The new XP5s from Sonim Technologies
is an ultra-rugged enhanced push-to-talk
(EPTT) handset featuring an audio connector for secure connectivity to enterprisegrade accessories. The device comes with
access to 700 MHz band
14, the spectrum licensed
to the First Responder
Network Authority (FirstNet). The unit has IP68
and Mil-Spec-810G certifications and nonincendive
Class I, II and III Division 2
ratings; large, tactile and intuitive EPTT,
SOS and volume buttons; 100 dB speaker
and noise cancellation; and support for traditional voice calls and EPTT talkgroups.
The XP8 Android smartphone is waterproof, shockproof, scratchproof and
dustproof. A puncture-resistant 5-inch touchscreen works with gloves or wet fingers and
is visible in direct sunlight while providing up
to 35 hours of talk time or 600 hours of
standby time. The unit also is certified on the
FirstNet network.

L11 mission-critical Long
Term Evolution (LTE)
device for global broadband networks including
the U.S. First Responder
Network Authority (FirstNet). The rugged
Android-based smartphone allows first responders to access
secure apps for increased situational
awareness and can be paired with an APX
Project 25 (P25) two-way portable radio.
The device is ideal for officers who need to
remain discreet.
With the new Capture app, first responders can easily capture image, video and
audio evidence with the LEX L11 or Android
and iOS-based smartphones. All content is
securely uploaded to Motorola Solutions’
CommandCentral Vault digital evidence
management solution for storage and later
use. From the moment of capture, evidence
is protected from tampering, and the chain
of custody is verifiable so devices do not
need to be subpoenaed. Metadata is also
added automatically to organize evidence
within the software.
www.motorolsolutions.com

www.sonimtech.com

Simplified
Dispatch Solutions

Mission-Critical LTE Device

Avtec launched a new portfolio of simplified
Scout solutions that will be sold and supported through its network of authorized
channel partners. Powered by the same
secure, scalable platform used in Avtec’s

Motorola Solutions introduced the LEX

flagship Scout solution — now available
under the rebranded name Scout Enterprise
— the economical packages are designed
for dispatch centers that manage a finite
number of radio, telephony or push to talk
(PTT) over Long Term Evolution (LTE) lines.
Scout 100 is a four-button, hardware device
that controls up to four radio channels or
talkgroups; Scout 400 is an easy-to-expand,
software-based solution to access up to four
radio or telephony channels that includes
built-in mobility and redundancy features;
and Scout 800 is scalable and software
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based with built-in mobility and redundancy
functionality and the ability to manage up to
eight radio or telephony endpoints.
www.avtec.com

choose different deployment profiles in the
field without a PC. The PDR8000 is sold
exclusively through Motorola Solutions.
www.futurecom.com

Mobile Recording

CAD Priority
Dispatch Certification

Exacom released EARS Mobile, a compact,
mobile recording solution. The latest version
of EARS meets the needs of mobile recording applications such as fireground, tactical

Zetron announced that MAX CAD achieved
Priority Dispatch’s ProQA platinum certification, meaning Zetron’s CAD system seam-

lessly integrates with the evidence-based
call-taking system and assures the highest
level of integration between the two products. ProQA dispatch software integrates
International Academies of Emergency

and command vehicle recording. The fire,
police and incident command recorder
offers playback via a mobile phone or tablet
and ease of recording file mobility with a
USB off-loader. The product also features
full and seamless integration with Exacom’s
HINDSIGHT G3 multimedia recorder.
Together, both platforms form a flexible and
complex recording solution with long-term
storage retention and a full range of communications integrations for the dispatch and
9-1-1 environment.
www.exacom.com

Enhanced
Portable Repeater
Futurecom Systems announced Release 3
of its PDR8000 portable digital repeater. The
product now comes with a local user interface, allowing local
channel change operation. Designed for
federal or other publicsafety agencies whose
duties extend beyond
traditional fixed RF
coverage areas, the repeater provides local
on-scene Project 25 (P25) coverage and an
optional V.24 wireline connection, allowing
connectivity to Motorola Solutions dispatch
consoles and voting systems. A local user
interface offers channel change functionality,
as well as a means to access and control
several aspects of the unit. A backlit LCD
screen and an adjacent set of navigation
buttons allow users to change channels in
nighttime or daylight conditions, even when
wearing polarized sunglasses. The repeater
offers analog or mixed-mode operation, and
a new software option allows users to
w w w.M C C m a g . c o m
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NEW PRODUCTS
Dispatch (IAED) protocols with critical computer technologies and helps emergency
dispatchers move smoothly through case
entry and key questioning. The software
assists dispatchers in quickly identifying the
appropriate determinant code for each case
and clearly displays the response configuration specifically assigned to the code by
local agency authorities. ProQA then guides
dispatchers in providing all relevant post-dispatch and pre-arrival instructions, as well as
important case completion information.
Zetron’s next-generation MAX CAD and
geographic information system (GIS) solutions help public-safety answering points
(PSAPs) and emergency services dispatchers by combining real-time incident management with location and subject data that
improves overall situational awareness.
www.zetron.com

available. Improvements include support
for First Responder
Network Authority
(FirstNet) 700 MHz
band 14. An increase in
uplink power from 25 to
27 dBm — a 66 percent increase — provides more power for the clear delivery of
calls, while independent regulation of both
uplink and downlink output power allows
greater control of system performance and
better overall system balancing.
www.combausa.com

Location Service
The InterLoc location services solution from
Catalyst Communications Technologies
derives location
data from standards-based
LMR systems.
The offering
provides location and personal identification
information from portable and mobile radios.

Band 14 BDA
Upgraded versions of Comba Telecom’s
700/800 MHz CriticalPoint public-safety bidirectional amplifier (BDA) product line are

The personal location service does not
require expensive map licensing or cellular
data charges, making the system cost effective compared with typical AVL solutions.
The product is tied to Catalyst’s dispatch
and interoperability solutions, and dispatchers can initiate text and voice communications directly from the map. Maps can
display subscriber status, such as emergency, and dispatchers can center the map
on any resource with the click of a mouse.
Multiple maps and types of maps can be
simultaneously displayed, and a robust map
toolkit helps dispatchers customize maps to
manage their critical communications tasks.
www.catcomtec.com

Automated Radio Test
The Mission Test System from Viavi Solutions provides users with a quick automated
test for a radio, ensuring the radio will operate as expected. The system combines the
8800SX digital radio test set with an RF
shield case to limit RF interference during
the test. The system also comes loaded with
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the radio’s specific Auto-Test
application. The
user hooks up
the radio, closes
the case lid and
pushes a button. Within 60 seconds, the
8800SX will register a “pass” or “fail.” The
easy-to-use go/no-go test system allows
first responders or anyone who carries a
two-way radio to do a quick operational
check on the radio before they start their
shift so they know their radio will work when
they need it.
http://ats.aeroflex.com

al standards and fulfilling the
requirements of lightning protection class II, the antenna series is
fully DC grounded and protected
with a lightning spike through the
top of the radome. Heavy-duty
construction, along with
enhanced wind rating, means
these antennas can last for years
in challenging environments.
Electrical downtilt, null fill, peak instantaneous power (PIP)-rated and inverted versions are available.
www.sinctech.com

Collinear Antennas

Software Update
for Analyzers

The Aurora SC series of next-generation
public-safety collinear antennas from Sinclair Technologies uses field-proven printed circuit board (PCB) technology. The
design achieves a combination of high gain,
wide bandwidth, highly consistent RF pattern, high wind rating and light weight, all in
a small form factor. Designed to internation-

Freedom Communications Technologies
announced firmware release 3.1, which
adds several features to its R8100/R8000
analyzers. Features include full output range
from +5 dBm to -125 dBm over the generate
port. A new remote front panel application
has significantly faster response time than
previous releases. An enhanced AutoScan

finds signals faster and easier, and AutoTune support for Kenwood radios uses USB
programming cables. The release also offers
independent test pattern selection in Project
25 (P25) duplex mode.
www.freedomcte.com

Radio Check Platform
Testforce launched DVTEST RadioCheck,
an operational communications assurance
system (OCAS) to run confidence checks
on two-way radios. Users simply connect the
radio, place it on the locator pad, and close
the test enclosure’s lid to automatically start
the test sequence. In about a minute, the
large touchscreen display will show a “pass”
or “fail”. The radio is either ready for duty or
can be sent to a radio shop for further investigation. The product is available in desktop
and freestanding kiosk versions.
www.testforce.com

RadioResource
TM

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

Not your
magazine?
Get your own
FREE subscription
at MCCmag.com

Subscribe/Renew

online
www.MCCmag.com
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Equipment For Sale

NEW!

EC CHARGERS
Desktop • In-Vehicle • Multi-Unit Models

Smart Charging Solutions For Two-Way Radio Batteries
Extensive assortment for Motorola, Kenwood, Harris,
Hytera, Icom, BK Technologies, Maxon, Tait, Vertex
Standard, and other two-way radios.

WE HAVE BEEN
SERVICING CUSTOMERS
SINCE 1995
WITH SURPLUS
AND REFURBISHED
TWO-WAY RADIOS.
Give us a call to start saving $$$

1-800-786-2199
Fax: 972-562-7957

Mike Malone - malone0217@gmail.com

Pleasing customers since 1995

Pleasing customers since 1995

Buy-Sell Used 2-Way Equipment

Buy-Sell Used 2-Way Equipment

Licensing

Certified to meet new California and Federal energy
conservation standards.

Cara Enterprises, Inc.
DOUG THOMPSON

Two and Twelve Unit
Models Also Available

Endura EC1M
EC1M includes mounting bracket and vehicle
power adapter for in-vehicle use. EC1 includes
AC-DC power supply for desktop use.

FCC Licensing, Part 90 and Part 101
www.caraenterprises.com
Sales@caraenterprises.com
(702) 838-9728 Fax: (702) 363-4607

Maybe . . .
you just upgraded to a
new system and are
now looking for a good
home for your
used equipment
that still works great!

Endura EC6M
For desktop or in-vehicle applications.
Shown with optional mounting bracket.

LEARN MORE
performance@powerproducts.com
800-529-1618 x117
www.powerproducts.com
52
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We can help!
Send your equipment list
today for a FREE ad rate quote!
dsabin@RRMediaGroup.com

Endura Chargers By

™

303-792-2390 x 103

www.MCCmag .c o m

Equipment For Sale

Public Safety
DAS Power

to
iﬁed
Cert andards
t
UL S

Front Panel Alarm Indicator Lights

Now Available Fully Integrated, UL Listed
Enclosures with Power Systems & Batteries
• Alarm outputs for AC Fail, Low
Battery and Charger Fail Conditions
• Complies with NFPA public safety in-building
BDA/DAS power requirements
12,24 and 48 Volt Systems

PoweringTheNetwork.com
800-854-3906 | PoweringTheNetwork.com
w w w.M C C m a g . c o m
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Equipment For Sale

PREVENTS DEAD BATTERIES

Intelligent
IN VEHICLE CHARGER

“ON WHEN IGNITION TURNS OFF”

t Battery and Equipment Protection Device
t Monitors Battery Voltage. Low Voltage shuts down load
t Thousands Installed on Police Patrol, Fire/Uitiliy Vehicles
with MDC/MDT, approved by states, cities, and counties
t Automatic On/Off, 30 AMP, 12 Volt DC
t Programmable with external DIP switch for selecting time
t Made in USA. One year warranty.

MZL-100

HEAVY DUTY 75 AMP
DELAY TIMER / LOAD MANAGMENT

MZL-90

90 AMP IGNITION SENSING
SHUTDOWN DELAY TIMER WITH
A BUILT-IN 6 FUSE OUTPUT

SAVES MAINTENANCE COSTS

PROTECTS ELECTRONIC EQUIPMENT

SHUT DOWN
TIMER

™TM

P.O. BOX 710548, HOUSTON, TEXAS 77271
5FMt'BY
Toll Free: 800-888-0909
XXXBDEDJOEDPNtTBMFT!BDEDJOEDPN

REDUCES VEHICLE DOWNTIME

NEW!

Four Unit In-Vehicle Charger

Ideal For Fire
& Emergency
Response
Vehicles

Model LEVCA-MT19-4
for Motorola APX6000

Features ultra-rugged construction and 3-year warranty.
Compact and designed for wall or ﬂoor mounting. Charging
positions may be conﬁgured for any mix of radios.
Logic 4-unit chargers are available for Motorola, Kenwood, Tait,
Icom, and other popular two-way radios.

LEARN MORE

performance@powerproducts.com
800-529-1618 x117
www.powerproducts.com

summer public safety show
issues will be here before you know it.
Contact Debra
to reserve ad space now!
dsabin@RRMediaGroup.com
303-792-2390, ext. 103

June/July

Public Safety Buyers Guide
NENA, APCO show distribution
AD SPACE CLOSE: May 11

August

is our official APCO International show issue
AD SPACE CLOSE: July 11

w w w.MC C m a g . c o m
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Equipment For Sale

Find or post a job online at

JOBsource
>

MCCmag.com

JOBsource Online
An online global
resource for employers to post jobs
and for industry professionals
to locate job openings
www.RRMediaGroup.com
then click on the Jobsource tab
Contact Debra
for more information
303-792-2390 x 103
dsabin@RRMediaGroup.com

Digital Paging
Used Equipment for Sale
(1) Zetron Model 2200 Paging T
Teerminal
includes; 1 2000 Series Station Card
(702-9441), Multiport Card (702-9191), 4
Dual Trunk Card (702-9117), ADPCM Voice
Card (702-9176), Modem Card, Backup
Memory Card.
List $65,000.00 Y
Yo
our Price $25,000.00
(4) Zetron Model 66 Paging Controller with
Simulcast Delay Module.
List $3900.00/ea. Y
Yo
our Price $750.00/ea.
(7) Zetron Model 55 Digital Paging
Repeater.
List Price $2500.00/ea. Y
Yo
our Price
$450.00/ea.
(2) Glenayre P90 250 Watt VHF Paging
Transmitters.
Yo
Y
our Our Price $2,500.00/ea.
(5) Glenayre P90 100 Watt VHF Paging
Transmitters.
Yo
Y
our Price $1,500.00/ea.
58

(13) GE Master II 100 W, VHF Mobile
chassis converted foor POCSHG paging
with Crescend paginng interface.
List Price $3,200.000 Y
Yo
our Price 250.00
(14) 35 Amp to 60 Amp
A Astron 110 V
VA
AC
to 12 VDC Power Supply.
List Price $300.00-$500.00 Y
Yo
our Price
$150.00
Buy this complete Digital Paging System
for 11 sites plus spare equipment.
$39,900.00

Telco Systems
Te
Channel Bank Equipment
(14) T
Teelco Systems 24FC19I4 T-1
Multiplexor Card Rack
Yo
Y
our Price $100.00/ea.
(14) T
Teelco Systems 2430-02 PSU Power
Supply
Yo
Y
our Price $125.00/ea.
(14) T
Teelco Systems 2412-01 CB TLIU
Yo
Y
our Price $100.00/ea.
(36) T
Teelco Systems 2440-01 ISS 4w

A pr i l - M ay 2 0 1 8 Mi s s i onCri ti cal Communi cati ons

E&M Card
Yo
Y
our Price $50.00/ea.
(2) T
Teelco Systems 2473-00 Async Data
Card
Yo
Y
our Price $50.00
Buy this whole lot for $5,000.00

Zetron Remote Controls
(5) Zetron 360 Remote Interface P#9019577.
List $1600.00/ea. Y
Yo
our Price $500.00/ea.
(12) Zetron 360 Remote P#901-9578.
List $790.00 ea. Y
Yo
our Price $250.00/ea.
Buy this whole lot for $3,995.00

Contact T
Toony Hafla
Teton Communications Inc.
545 Utah Circle
Idaho Falls, ID 83402
208-522-0750 /
tony@tetoncommunications.com
www.tetoncommunications.com
www.MCCmag .c o m

Professional Services
Consulting
ADCOMM Engineering Company
Bridging the Gap Between
Operations and Technology®
Engineering and Management Consulting
Specializing in Public Safety
•
•
•
•

Simulcast
Dispatch Centers
Radio Systems
System Integration

•
•
•
•

Dispatch Staffing
Management Review
Workload Analysis
Project Management

Serving Public Safety Since 1979
425-489-0125

www.adcommeng.com

DELTAWRX
management consultants

“Public Safety’s trusted advisor”
Strategic Planning  Project Management  Procurement
Radio  Mobile Data  CAD/RMS  Information Technology

(818) 227-9300  www.deltawrx.com
21700 Oxnard St.  STE 530  Woodland Hills, CA 91367

3
1

5

4

6

Region 6

320ft 37-05-07.5N

76-25-35.8W

Richmond
200ft 37-33-32N
77-24-32W
Newport News 200ft 36-59-59N
76-25-20W
Portmouth #2 250ft 36-51-39.5N 76-21-11.7W

Call or visit our website

www.atlanticcom.net
757-380-8498 email: tom@atlanticcom.net

w w w.MC C m a g . c o m

STAND OUT
ADD COLOR!!
Region 3
Region 5
Region 6

Tower Space in Virginia
Hampton

Frequency Search
Contour Studies
Channel Plans
700 & 800 MHz Regional Planning Apps
Public Safety & Utility Focus for 45+ years
www.nrctele.com info@nrctele.com
Norman R. Coltri, PE PMP (609) 654-8196

Antenna Tower SiteGuide
Color-coded
by region
so you can find
the sites you need!

2

FCC Part 90 LMR Licensing

Got tower sites?
Contact Debra today
dsabin@RRMediaGroup.com
303-792-2390 x 103

Tower Sites for Lease
AL, AR, FL, GA, IL, MI, MS, NY, OH, OR & UT
Easy terms - No Red Tape
We buy Tower Sites!

www.midamericatowers.com
Call Jay @ 815-693-1565
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EVENTS

For more events, visit MCCmag.com

May 8: Webinar: Improve Coverage and Lower Costs with
Digital Alerting. RadioResource Media Group: www.rrmediagroup.
com/eLearning/Webinars
May 14: IWCE’s IoT Saving Lives, Santa Clara, California.
Knect365: www.iwceexpo.com/IoTSavingLives/Public/MainHall.aspx
May 15 – 17: ENTELEC Conference and Expo, Houston. Energy
Telecommunications and Electrical Association (ENTELEC):
www.entelec.org
June 5 – 8: PSCR Public Safety Broadband Stakeholder
Meeting, San Diego. Public Safety Communications Research
(PSCR): www.nist.gov/ctl/pscr/annual-public-safety-broadbandstakeholder-meeting
June 11 – 12: SafeRail, Washington, D.C. Global Transport Forum:
www.smartrailworld.com/events/safe-rail
June 16 – 21: NENA Conference and Expo, Nashville,
Tennessee. National Emergency Number Association (NENA):
www.nena.org/page/nena2018
Aug. 5 – 8: APCO Conference, Las Vegas. Association of
Public-Safety Communications Officials (APCO) International:
www.apco2018.org
Aug. 8 – 11: Fire Rescue International (FRI), Dallas. International
Association of Fire Chiefs: www.iafc.org/fri
Oct. 6 – 9: IACP Conference, Orlando, Florida. International

Association of Chiefs of Police (IACP): www.theiacpconference.org
Oct. 10 – 11: Wireless Leadership Summit, San Antonio.
Enterprise Wireless Alliance (EWA): www.enterprisewireless.
org/wls2018
Oct. 15 – 17: APCO Atlantic Regional Conference, Groton,
Connecticut. Associ-ation of Public-Safety Communications
Officials (APCO) International Atlantic Chapter: http://apco-atlantic.
org/conference
Oct. 16 – 17: IoT Security Summit, Dallas. Knect365:
http://tmt.knect365.com/iot-security
Oct. 23 – 25: Smart Transit — SmartRail USA, Philadelphia.
Global Transport Forum: www.smartrailworld.com/events/
smart-transit
Oct. 29 – 30: Industrial IoT World, Atlanta. Knect365:
https://tmt.knect365.com/industrial-iot-world
Nov. 5 – 8: APCO Canada, Montreal. Association of Public-Safety
Communica-tions Officials (APCO) Canada: http://apcocanada
conference.com
Nov. 6 – 8: Communications Marketing Conference (CMC),
San Diego. Communi-cations Marketing Association (CMA):
https://cma-cmc.org
Nov. 17: RCA Technical Symposium and Banquet, New York City.
Radio Club of America (RCA): www.radioclubofamerica.org

Visit Us at
KEYNOTES THAT Workshops & courses
MOTIVATE, EXCITE,
& EMPOWER
90+ BREAKOUTS
THAT EDUCATE &
TURBOCHARGE

YOUR CAREER

exploring 9-1-1’s
hottest topics

EXPO HALL SHOWCASING
PUBLIC SAFETY INNOVATIONS

Booth 825

NIGHTLY CHANCES TO

NETWORK & MAKE CONNECTIONS

RadioResource
TM

NENA.ORG/NENA2018
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OUTLOOK
Steve Rauter, executive director of Western Will County
(Illinois) Communication Center (WESCOM), weighs his
options for Long Term Evolution (LTE) service providers.
How was the First Responder
Network Authority (FirstNet)
opt-in process unique in Illinois?
Theoretically, Illinois could not “opt
in.” Illinois statutes prevent any vendor from having a contract more than
10 years in duration, but FirstNet
requires a 25-year contractual agreement. FirstNet would have required
major changes in anti-monopoly/
pro-competition laws, the state would
have been required to violate its own
laws, or the state would have to disregard state purchasing laws. Illinois is
broke, so it could not have the proven
financial guarantees required by FirstNet under the spectrum management
lease agreements (SMLAs) required
for states that would have potentially
opted out. Illinois also has multivendor
purchasing agreements through its
Central Management Services (CMS),
where negotiated pricing is extended
to all local governments. AT&T, Verizon and other cell providers are on that
system.
What factors are most important
in making decisions about LTE
services? Coverage and site hardening are important factors for our agencies. We have had presentations from
both Verizon and AT&T employees,
and most of our agencies use Verizon
service. During a presentation by
AT&T, we were told all new FirstNet
sites will be hardened, including generator backup with redundant backhaul. Legacy sites will lag behind in
hardening and generator backup with
no set completion date, and legacy
hardening is dependent on additional
investments. That should be a factor in
near-term decision-making. AT&T’s
poor service in 9-1-1 and publicsafety-dependent leased lines in our
footprint is an overarching concern.
And I will not be shy about calling out
Verizon if it underperforms.
62

When missioncritical push to talk
(MCPTT), device to
device,
applications,
priority and
pre-emption, and
local control are in
use, interoperability
will be critical.
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How important is coverage to
your broadband users? Coverage
is king! Verizon has much better coverage in the WESCOM footprint, so
even if the FirstNet pricing is attractive, if it doesn’t work, why bother
changing? I’d hate to see our agencies
pay 50 percent less for leaving Verizon
and going to FirstNet AT&T, then tolerate a 50 percent reduction in service
and coverage and call it “good.”
Is LTE data interoperability
important to users in Illinois? We
have short-term interoperability today.
We have some AT&T users and many
Verizon folks on our CAD, and they
are interoperating. Disparate vendors
can be used on our CAD and messaging platform. Interoperability will be
impaired if only one vendor can provide interoperability with the next
“killer app.” By placing all eggs into
one basket for data exchange, the
AT&T FirstNet solution will never
achieve the SAFECOM Interoperability Continuum right-most benefits.
During the AT&T presentation, we
asked about connectivity of our CAD
to our Verizon mobile users. We also
asked about either giving our CAD
users a choice or, when migrating to
FirstNet, allowing FirstNet AT&T
users to connect. The answer was yes
but based on a best-effort, encrypted,
virtual private network (VPN)-like
connection. So, there will be a connection between users but with an arm’s
length connection of the systems with
no guaranteed delivery and a wide
field of potential finger pointing. If
standards are followed and FirstNet
doesn’t bite off the “extended hand”
for interoperability from Verizon, a
secure and reliable connection could
and should be made. In the near future
when mission-critical push to talk
(MCPTT), device to device, applications, priority and pre-emption, and
local control are in use, interoperability will be critical. So, all public-safety
agencies must insist on carriers agreeing to enable interoperability in writing prior to using any given network. n
www.MCCma g .c o m
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