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mercial and public safety customers. The
DAMM TetraFlex solution for critical voice
uted architecture; a scalable and flexible
-install and -commission configuration with
low TCO and OPEX.
Built for the future of critical communications, the DAMM Multi-Tech Platform
enables voice and data communication
across technologies, including TETRA,
TEDS, DMR and analog in one system. The
today and tomorrow with a technologynology, multifrequency, multicarrier and
simulcast in one box.
The DAMM TetraFlex System comes
complete with outdoor or indoor base
stations and offers comprehensive features
as well as built-in applications, such as
network management, dispatcher, voice and
data logging system, and group bridge.
The DAMM PTT App can be used for
business-critical communication on smartphones. Full integration with the DAMM
TetraFlex system enables secure and private
PTT group calls, individual calls, messaging, file/picture transfer, video streaming
and GPS tracking. Coverage and capacity
can be extended using LTE or WiFi — no
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Transmit
As I write this, Comms Connect
Sydney has just wrapped up, and
once again it was a very successful conference and exhibition. As
usual, there were lots of great
presentations from industry and
government leaders, with that of
TJ Kennedy (President of the US’s
First Responder Network Authority)
in particular attracting a very large
audience of public safety professionals. Planning is well underway for the Melbourne event in November, so keep an eye
on the Critical Comms website for announcements (call for
papers, early-bird registrations, etc) over the next few months.

Calendar
August 2017
APCO 2017
13–16 August
Colorado Convention Centre, Denver
apco2017.org
SAFETYconnect 2017
16–17 August
Rosehill Gardens, Sydney
safety-connect.com.au

September 2017
AFAC17
4–7 September
International Convention Centre, Sydney
afacconference.com.au

The federal government’s long-awaited dive into spectrum
pricing and the management of Commonwealth-held spectrum
is well advanced, with two consultation papers issued in May.
Plaudits to those involved for taking this bull by the horns and
for aiming to modernise and improve those aspects of spectrum

Electronex 2017
6–7 September
Melbourne Park Function Centre
electronex.com.au

management. Hopefully, feedback from the communications

October 2017

sector will help the government make changes that will benefit

5G Asia 2017
Marina Bay Sands Hotel, Singapore
tmt.knect365.com/5g-asia/

everyone, particularly with regards to fair and uniform spectrum
pricing, and greater transparency into government’s usage of
this vital asset (it being the major spectrum user in Australia).
That very topic and lots more will be on the table for discussion at the ACMA’s upcoming Radcomms 2017 conference in
November. Radcomms is always a very informative event and
is highly recommended for anyone interested in, or affected
by, spectrum matters. I’m sure one of those matters will be
the impact 5G will have on the business- and mission-critical
worlds. According to the article in this issue by Sarah Yost
(National Instruments), 5G is a lot closer to becoming reality
than many people think.

November 2017
MilCIS 2017
14–16 November
National Convention Centre, Canberra
milcis.com.au
Comms Connect Melbourne
21–23 November
Melbourne Convention & Exhibition Centre
melbourne.comms-connect.com.au
For a full list of industry events,
see criticalcomms.com.au/events
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REFORM ON
THE AGENDA
Jonathan Nally
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POLICY

I

n mid-May, the Department of Communication and the Arts released two
consultation papers: one on overall
spectrum pricing and the other on the
management of government-held spectrum. The Spectrum Pricing Consultation
Paper called for submissions from across
the sector, with the aim of gathering views
on the updating of Australia’s spectrum
pricing framework. The last time this was
done in a major way was back in 1992,
when the radiocommunications world was
a very different place.
The present study comes as a result of
the Spectrum Review, released in March
2015. The Review recommended that
spectrum pricing be reviewed as part of
other reforms, with the aim of ensuring
“consistent and transparent arrangements
to support the efficient use of spectrum
and secondary markets”.
In August 2015, the federal government
announced that it would implement the
Review’s recommendations, including an
agreement to:
• replace the current legislative arrangements with new legislation that removes
the prescriptive process and streamlines
licensing for a simpler and more flexible
framework;
• better integrate the management of public
sector and broadcasting spectrum to
improve the consistency and integrity
of the framework;
• review spectrum pricing to ensure consistent and transparent arrangements to
support the efficient use of spectrum and
secondary markets.
The Spectrum Pricing Consultation Paper
addresses the third of those points.

Open for discussion
According to a 2015 research report (‘The
economic value of spectrum’) by the Centre
for International Economics, the “economic
value of Australia’s spectrum to the national
economy is estimated to be $177 billion

www.CriticalComms.com.au

over 15 years”. But ensuring that value is
achieved will depend on keeping the entire
spectrum system, including administration
and pricing, agile and up to date as technology rapidly changes.
Options canvassed by the paper “relate to
the efficiency of spectrum markets, allowing
spectrum to move to its highest use, and
reducing the complexity of spectrum pricing
frameworks”, and that the “extent to which
the benefits of spectrum are realised or
improved upon will depend in part on how
it is priced and allocated”.
This philosophy is backed up by the Productivity Commission’s recent public safety
mobile broadband research report, which
states: “Regardless of how and to whom
spectrum is made available, it should be
priced at its opportunity cost — the value
of the next best use for the spectrum. This
would give purchasers a strong incentive to
use spectrum in an efficient way, including potentially leasing or selling spectrum
access rights to a third party when it is
not needed.”
The paper includes a number of recommendations about improving the transparency of government and the ways in which
the Australian Communications and Media
Authority (ACMA) makes its decisions, as
well as “how market-based and administrative allocations should be made, and how
the legislative and cost recovery framework
should be adjusted”.
As far as transparency is concerned, the
paper asked for feedback on three proposals:
1. That the ACMA should publish guidelines
on how it approaches spectrum pricing.
2. That the federal government and the
ACMA should aim to charge users of
similar spectrum at the same rate.
3. That where fees are determined other
than by auction or by the administered
pricing formula, the ACMA (or the government when it directs the ACMA on
pricing) should publish the reasons for
the decision.
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The federal government’s long-awaited review into spectrum pricing
and government-held spectrum is gathering steam.

POLICY

REGARDLESS OF HOW AND TO WHOM
SPECTRUM IS MADE AVAILABLE, IT SHOULD
BE PRICED AT ITS OPPORTUNITY COST — THE
VALUE OF THE NEXT BEST USE FOR THE
SPECTRUM.

On the assumption that market-based allocations are ‘more efficient’ because those
who get the most value from spectrum allocations are also likely to be the highest
bidders, the paper also recommends that
the ACMA should:
• further identify bands to transition from
administratively set fees to competitive
market-based allocations in its annual
work plan;
• when setting reserve prices, consider
the influence of that price on competitive behaviour, and the scope for price
discovery through upward movement
toward the market value of the spectrum;
• generally require upfront lump-sum
payments for spectrum access charges
determined by auction.
On the latter point, there is also the suggestion that there might be circumstances
where instalment payments are warranted
shortly after the beginning of a licence term.
The paper suggests that when considering
the use of instalments, the ACMA should
assess both the risks of default and the
potential impact on competition.
When it comes to administered allocations (where market-based processes are
not practical), it is considered that charges
“set at levels similar to the market are an
effective alternative tool to ensure efficient
allocation”. To that end, the paper also
sought feedback on the following proposals:
• That the ACMA should undertake a detailed review of the administrative pricing
formula’s parameters, regularly updated.
• That the ACMA should apply opportunity
cost pricing to a greater number of
spectrum bands, especially where it is
not practical to competitively allocate
spectrum.
Finally, bearing in mind that 25 years
have passed since the last major pricing
review, the paper also called for feedback
on the following four ideas:
• That the three current tax Acts be consolidated into one tax Act.
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The main Commonwealth users of spectrum.

• That the apparatus licence tax and spectrum licence spectrum access charges
be combined into a single spectrum
access charge.
• That the existing apparatus licence tax
formula should become the administered
incentive pricing formula and should
dictate the price paid for administered
prices under the spectrum access charge.
• That the spectrum licence tax and the
minimum tax constraint of the apparatus
licence tax should be subsumed into one
radio communications licence tax.

Government users
The 2015 Spectrum Review also recommended that the federal government look
at overhauling the ways in which public
sector spectrum use is managed. The
Commonwealth is the largest holder of
spectrum, with 36 agencies having access
to that spectrum. (Government business
enterprises and national broadcasters are
not canvassed by the paper, nor is Public
Safety Mobile Broadband, that latter of which
is the subject of a separate review.) The
Commonwealth Held Spectrum Consultation
Paper “proposes an overarching governance
body to identify and implement whole-ofgovernment efficiency improvements for
the management of Commonwealth held
spectrum”.
According to the paper, the Commonwealth wants to identify opportunities to
improve its spectrum management, given that:
• individual agencies have their own governance arrangements for planning and
procurement of licences;

• there is no coordinated approach to future
public sector demand or systematic approach to policy issues that government
may need to consider as both user and
regulator;
• there are no whole-of-government mechanisms to ensure holdings are managed
efficiently or effectively;
• public visibility of prices paid, the purposes
for which agencies hold spectrum and the
extent to which these holdings are used
or plan to be used could be improved.
The paper proposes that a “co-ordinated
governance framework” will make the management of Commonwealth spectrum holdings more flexible, primarily by increasing
transparency. The paper’s summary document states that “Transparency encourages
policy development that is coordinated and
looks to achieve economies of scale and
other policy synergies”.
The summary goes on to say that “A
comprehensive whole-of-government examination of significant spectrum requirements
prior to allocation will identify issues early
and consider potential economies of scale,”
and that this “will ensure that procurement
processes take account of the needs of
government users, the Commonwealth’s
broader spectrum policy framework and
the wider Australian economy”.
The paper proposes that a new body be
set up — a ‘Government Spectrum Steering
Committee’ — that would “facilitate wholeof-government consideration on spectrum
policy”, although, under the proposed
framework, each agency would continue to
manage its own spectrum holdings.
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The proposed committee would “provide
guidance” to the Minister for Communications
and the federal government on issues of
spectrum policy and management, including:
• identifying, evaluating and driving initiatives to improve efficiency of spectrum
management;
• formulating whole-of-government positions on Commonwealth spectrum issues
such as sharing, trading and emerging
technologies (noting international forums
and harmonisation obligations);
• identifying and evaluating emerging risks
and opportunities across the broader
spectrum management landscape where
they relate to the government as a user
of spectrum;

www.CriticalComms.com.au

T H E EC O N O M I C VA LU E O F
AUSTRALIA’S SPECTRUM TO THE
NATIONAL ECONOMY IS ESTIMATED
TO BE $177 BILLION OVER 15 YEARS.

• oversight of a coordinated report of Commonwealth spectrum holdings to improve
transparency of holdings.
As part of the discussion, the paper
reviews Australia’s international obligations
with regard to spectrum (such as aviation
bands), defence use and harmonisation
standards promulgated by the ITU. It also
reviews spectrum management history and
current practices in the United Kingdom and
the United States.
The paper concludes by noting that Commonwealth use of spectrum is vital for the
provision of public goods and services and
the operation of national capabilities, “It is
clear that a more cohesive management of
spectrum issues at the Commonwealth level

would allow for the Commonwealth to identify and implement opportunities to improve
the allocative and productive efficiency of
the Commonwealths spectrum holdings. It
would also allow the Government to form
more robust and considered positions on
issues of spectrum policy.”
The two papers can be downloaded
from https://www.communications.gov.
au/have-your-say/spectrum-pricing-andcommonwealth-holdings.
Note: Sections of this article reproduce
portions of Commonwealth documents under
the Creative Commons Attribution—3.0 Australia licence set out at creativecommons.org/
licenses/by/3.0/au/.
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EMV UPGRADES
ALERT SYSTEM

©iStockphoto.com/svengine

News

Broadband mesh emergency solution
Emergency Management Victoria has
conducted a trial of its upgraded community
emergency alert system. In order to test
functionality of the system, SMS and voice
messages were received by 140,000 mobile
and landline phones across Victoria. Mobile
phones in areas including Ballan, Dixons
Creek, Harrietville, Geelong, the Melbourne
CBD, Warburton and Wilsons Promontory
received text messages. Mobile and landline
phones in Melton and Wangaratta were
sent a location-based SMS and/or a voice
message. The SMS alert message was
location-based, meaning that only mobile
phones located in the selected area received
the alert at the time of sending.
More info: bit.ly/2tbmbdK

Hytera has developed an emergency communication solution that combines network
transmission, dynamic broadband mesh and Hytera SmartOne (Professional Unified
Communication) technologies to strengthen emergency communication capabilities,
satisfy coverage requirements for emergency situations, and cope with voice and
video transmission. This solution comprises the front integrated communication
node, mesh node and an emergency command case.
The emergency commanding case is robust for portability and mobility and
can be quickly deployed. The case can configure, monitor and manage all of the
emergency network’s nodes, achieving voice communication, video surveillance and
GPS positioning. It can automatically detect network topology, dynamically update
the number of current network devices, and monitor network quality and equipment
battery levels. The most powerful feature is its ability to monitor interference signal
strength and effective signal strength in the mesh network so that the working
frequency or communication distance can be adjusted accordingly.
The system can support MPT, DMR, TETRA, satellite phones, GSM and PSTN
access, as well as intercommunication of these different networks. On-site command
personnel can use an iPad or laptop to achieve unified dispatching on different
networks through an IP or Wi-Fi connection to the case. By using an LTE broadband
link, the command case can also cooperate with a fixed command and control
centre to achieve unified communication for the frontline terminals.
Hytera Communications (Aust) P/L
www.hytera.com.au

SIMOCO GROUP
AND AFFINI MERGE
A merger has been carried out between
Simoco Group and affini, leading to the
formation of Simoco Wireless Solutions.
Operations will be combined for the two
companies, which are both part of Team
Telecom Group (TTG). The new business will
offer complete wireless communications
services, ranging from initial consultancy
and design, through build and integration,
to post-deployment maintenance, support
and managed service capabilities. Simoco
Wireless Solutions will be led by Mike
Norfield as Group CEO and Peter Burridge
as Chairman, with Ian Carr serving as Chief
Operating Officer, Phil Williams as Chief
Commercial Officer, Andy Woodhall as
Chief Sales Officer, Brett McInnes as CEO
of Simoco Australasia and Alison Young as
Head of Consult.
More info: bit.ly/2rRQaTN
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Fully scalable TETRA system
The Motorola Solutions DIMETRA X Core is a fully scalable TETRA system to support
mission-critical communications for public safety as well as enterprise organisations
including utilities, public transport and oil and gas companies.
The system features an efficient software-defined core to reduce system operating
costs as well as enhanced cybersecurity features to protect from ever-increasing
threats.
The system has flexible and fully scalable architecture, enabling system design
and expansion from one site to 5000 or more.
As needs change, the system can easily accommodate new users and capabilities simply by enabling software licences.
Regular software updates also help to keep TETRA networks operating at their
peak while opening up new, broadband-enabled capabilities. This includes smart
interfaces to WAVE Work Group Communications providing push-to-talk solutions
and Intelligent Middleware to extend voice communication and applications between
radio and broadband networks to users of radios, computers, smartphones and
other devices.
Motorola Solutions Australia Pty Ltd
www.motorolasolutions.com.au
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Enabling
Wireless
Everywhere
WirelessTech commits to provide latest and innovative
wireless products, networking technologies and tailored
services in pursuit of supporting Australian System
Integrators.

• Licensed and Unlicensed Wireless Point-to-Point
• Licensed and Unlicensed Wireless Point-to-Multipoint
• Wireless Mesh Technology
• Wireless Hotspot and Outdoor Wi-Fi
• Multi-WAN Load Balance Routers with VPN Bandwidth Bonding
• Multi-Cellular Mobile Routers
• IP Cameras, NVR, Video Encoders & Decoders
• Enterprise Switches, IP SAN & NAS Storage
• Antennas, POEs, Lightning Surge Protectors
• Customised Network and RF Cable Assemblies
• Touch Monitors

Public Safety

Service Provider

sales@wirelesstech.com.au
www.wirelesstech.com.au
+61 2 8741 5080

Industrial/Mining

Transportation

News

5G protocol R&D toolset
The Keysight Technologies 5G protocol R&D toolset is designed to support
leading chipset and device manufacturers developing the next generation of
cellular devices.

oto.com/M
artin
©iStockph

LOCATION
DETECTION
IMPROVED
IN NZ

McCarthy

It covers the diverse global spectrum requirements specified in the pre-5G

A new caller location system in New Zealand
will automatically provide emergency
services with the likely location of a caller
when they dial 111. Each year there are
more than two million calls to emergency
services, more than 80% of which made
from a mobile phone in 2016. Police
recorded over 1800 incidents where they
had to make a special information request
to a network provider for a caller’s location.
“It will still be important for 111 callers to tell
emergency services operators where they
are,” said Communications Minister Simon
Bridges. The level of location accuracy will
still vary depending on a number of factors,
such as the type of mobile phone and the
location source available.
More info: bit.ly/2sc48z4

MOTOROLA BUYS
KODIAK, EXPANDS PTT

and 3GPP 5G NR standards. The 5G toolset allows efficient testing of advanced
5G features, including beamforming at mmWave frequencies as well as protocol
testing with full access to layer 1 and layer 2 parameters.
The built-in protocol state machine enables developers to easily create and
execute test cases, debug errors and fully analyse results, thereby streamlining
the 5G device workflow.
Keysight Technologies Australia Pty Ltd
www.keysight.com

Land-mobile satellite communications
Thales MissionLINK land-mobile satellite communications provide global broadband
connectivity enabled by Iridium CertusSM.
The product provides reliable satellite communications for terrestrial users regardless of the landscape. The lightweight product also affords a simple, adaptable and
robust design and easy-to-use interface.

Motorola Solutions has acquired Kodiak
Networks as part of an agreement to
expand its push-to-talk (PTT) offerings.
The acquisition agreement is subject
to customary closing conditions and is
expected to close later in 2017. “In the
quickly evolving space of broadband PTT,
we expect the Kodiak acquisition to expand
our offerings and strengthen our ability
to provide solutions to mobile network
operators, especially for commercial
markets,” said Bruce Brda, executive
vice president, Products and Services,
Motorola Solutions. “Kodiak has proven
expertise in meeting the demanding
security, reliability and performance
needs of large mobile network operators
that provide communications solutions to
commercial customers,” added John Vice,
chief executive officer, Kodiak.
More info: bit.ly/2sGHtyo
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The product delivers highly reliable connectivity for all mission-critical communications
whether operated for an individual or for fleet-wide needs. It can support a variety of
terrestrial operations, including commercial transport, fleet services, recreational and
off-road vehicles, and fixed station needs — both for remote and deployable services.
It is also available to military customers as a commercial off-the-shelf product or can
be adapted to meet the needs of diverse military operations.
The product operates using Iridium Certus broadband services over a network of
66 satellites that cover 100% of the globe, including the most difficult to service,
remote locations. The product provides highly reliable, mobile voice, text and internet
communications.
This multiservice platform allows users to simultaneously communicate using IP
data sessions, streaming data and location tracking for multiple devices. Additional
features include 4G LTE pairing, embedded Wi-Fi access, softphone capable, optional
handset, and Android and iOS support functionality.
Its electronics package and antennas can support the fastest upload and download speeds offered through Iridium Certus and are software-upgradeable for easily
enabled access to new services as they become available.
Thales Australia
www.thales-esecurity.com
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PHOTONICS
FOR FAST RF
A chip-scale optical device promises to provide high-speed RF tuning with response times faster than
one nanosecond.

14 Critical Comms - Jul/Aug 2017

chip, paving the way towards ultrafast and reconfigurable on-chip
RF systems with unmatched advantages in compactness, low power
consumption, low fabrication complexity, flexibility and compatibility
with existing RF functionalities.
CUDOS Director and co-author Professor Benjamin Eggleton,
who also heads the Nanoscale Photonics Circuits AINST flagship,
said the technology would not only be important for building more
efficient radars to detect enemy attacks but would also make significant improvements for everyone.
“Such a system will be crucial not only to safeguard our defence
capabilities, it will also help foster the so-called wireless revolution — where more and more devices are connected to the wireless
network,” Professor Eggleton said.
“This includes the internet of things, 5G communications, and
smart homes and smart cities.
Professor Eggleton said that silicon photonics, the technology
that underpins the advance, is progressing very quickly, finding applications in data centres right now.
“We expect the applications of this work will happen within a
decade in order to provide a solution to the wireless bandwidth
problem. We are currently working on the more advanced silicon
devices that are highly integrated and can be used in small mobile
devices,” Professor Eggleton said.
The research builds on research supported by the Australian
Research Council through CUDOS, a Centre of Excellence. The work
has been published in the journal Optica.

Image courtesy CUDOS

R

esearchers from the ARC Centre for Ultrahigh bandwidth
Devices for Optical Systems (CUDOS) in the University
of Sydney’s Australian Institute for Nanoscale Science
and Technology have made a breakthrough achieving
radiofrequency signal control at subnanosecond time
scales on a chip-scale optical device.
CUDOS and University of Sydney School of Physics PhD candidate and lead author Yang Liu said the new research could unlock
the bandwidth bottleneck faced by wireless networks worldwide.
The work was undertaken at the headquarters of the Australian
Institute for Nanoscale Science and Technology (AINST), the $150m
Sydney Nanoscience Hub.
“Nowadays, there are 10 billion mobile devices connected to
the wireless network (reported by Cisco last year) and all require
bandwidth and capacity,” Liu said.
“By creating very fast tunable delay lines on chip, one eventually can provide broader bandwidth instantaneously to more users.
“The ability of rapidly controlling RF signal is a crucial performance for applications in both our daily life and defence.
“For example, to reduce power consumption and maximise reception range for future mobile communications, RF signals need
to achieve directional and fast distributions to different cellular
users from information centres, instead of spreading signal energy
in all directions.”
The lack of the high-speed tuning in current RF techniques has
motivated the development of solutions on a compact optical platform.
Optical currents are typically limited in performance by low tuning speed (on the order of milliseconds) offered by on-chip heaters,
with side effects including fabrication complexity and unwanted
power consumption.
“To circumvent these problems, we developed a simple technique
based on optical control with response time faster than one nanosecond: a billionth of a second — this is a million times faster than
thermal heating,” said Liu.
By optically varying the control signal at gigahertz speeds, the
time delay of the RF signal can be amplified and switched at the
same speed.
Liu and fellow researchers Dr Amol Choudhary, Dr David Marpaung
and Professor Eggleton achieved this on an integrated photonic

The researchers point at a thumbnail-size chip being evaluated in
the broadband microwave testbed at the Sydney Nanoscience Hub.
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Industry Talking
ARCIA decided in 2016 that the association should get involved in
advocating for public safety mobile broadband (PSMB). We believe
that LMR will have a place in public safety communications for a long
time to come; however, as technology changes we also believe that
Australia has an opportunity to get PSMB right for the benefit of both
users and industry members.
As part of our effort, ARCIA was invited to an international FirstNet
meeting, with the association’s Ian Miller making the journey to Washington. Ian was able to forge some excellent contacts and subsequently
we invited the president of FirstNet, TJ Kennedy, to Sydney in June,
where he was special guest speaker for the ARCIA networking dinner
and keynote speaker for Comms Connect Sydney. He gave considerable
time to all those wanting to meet him and he spoke at length about
the FirstNet contract and the future of public safety communications.
I think I can speak on behalf of everyone when I say that we all
came away with a new appreciation of the amount of work that has
gone into FirstNet. The scale of the networks, the long-term public–
private partnership and the effort that FirstNet is putting into assuring
suitability for public safety users is astounding. This is all happening
within a competitive framework designed to ensure that the cost to
public safety users is comparable to that of consumers. FirstNet is also
investing in standards, applications and the public safety ecosystem for
all kinds of data applications. This effort will have global implications
as what is arguably the largest public safety market on the planet
starts the move to LTE.
Of course, Australia’s governance and competitive landscape is different, but we need to learn from others. The most important people
in this debate are our emergency services personnel — they deserve
the best tools to meet everyday challenges.
Last week I was sent a reminder of just how out of touch our
state governments can be, with news of the Queensland Government
having to pay back Telstra millions of dollars in lease fees for sites
on crown land. At a time when our regions are crying out for better
infrastructure for the nbn, mobile phone black spot coverage and the
IoT, the NSW and Queensland state governments decided to cash in
on the popularity of the mobile phone market by establishing much
higher leases fees, targeting the telecommunications industry. Of
course, this includes anyone that happens to use a tower on crown
land, whether it is a public company with billions in revenue or the
local two-way radio dealer. In NSW the fees are so high they just kill
any kind of investment for many tiers of business. They even charge
their own agencies.
ARCIA has written to the responsible NSW minister asking for a
meeting to discuss the topic. We simply get fobbed off and they refer
us back to IPART. The fact that we have been arguing against this
situation since the very first IPART enquiry seems to indicate that the
broader communications industry is being treated with contempt. The
seemingly obvious connection that access to infrastructure has a direct
impact on the ability of public safety agencies, surf lifesaving clubs,
local governments and many other organisations to deliver critical
services is not even considered.
Please save the dates for upcoming ARCIA
events, especially Melbourne on 21–23 November,
where we will officially celebrate the 10th year of
the association at what is set to be our best yet
annual gala dinner.

Embedded services router
The XPedite5205 XMC/PMC-based embedded services
router (ESR) runs Cisco IOS software with Cisco Mobile
Ready Net capabilities.
It provides secure data, voice and video communications to stationary and mobile network nodes across wired
and wireless links.
When combined with UHF, VHF, Wi-Fi and other radio
platforms, the combination can create mobile ad hoc
networks (MANETs) without requiring a connection to
central infrastructure for military and emergency response.
It extends the Cisco enterprise infrastructure beyond the
reach of traditional fixed-network infrastructure for oil and
gas, mining, smart grid, heavy construction, transportation,
homeland security and public safety applications.
The router offers good performance, four Gigabit Ethernet
interfaces and a Cisco IOS software feature set. It is suitable for most size, weight and power (SWaP)-constrained
applications.
The product provides onboard hardware encryption to
off-load encryption processing, radio-aware routing (RAR)
with support for the latest dynamic link exchange protocol
(DLEP), support for IPv6, integrated threat control with
integrated Cisco IOS firewalls and intrusion prevention
system (IPS), and quality of service (QoS).
The product is a conduction- or air-cooled XMC/PMC
router card that can plug into existing sockets or be used
in stand-alone applications. It provides a development
platform along with ruggedised, deployable, packaged
router systems.
Metromatics Pty Ltd
www.metromatics.com.au

Hamish Duff, President
Australian Radio Communications
Industry Association
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NEW SOUTH WALES’
NEXT-GEN NETWORK
Jonathan Nally

The NSW government’s Critical Communications Enhancement Program is the first step in the state’s
Operational Communications Strategy.

I

n its annual Budget released in June, the NSW state government
has allocated $178 over two years to implement the Critical
Communications Enhancement Program (CCEP), which aims to
deliver “an enhanced Government Radio Network to improve
emergency and day-to-day operational communications for
NSW Government agencies and essential services”.
The program will be delivered by the NSW Telco Authority, a
statutory authority within the NSW Department of Finance, Services
and Innovation, tasked with progressing sector-wide reform and
delivery of government operational communications.
In a statement, the Authority said it welcomed the funding
Budget announcement, which would enable it to continue “statewide implementation activities”, including the “detailed design of
the enhanced GRN across NSW and progressive implementation of
the program in the North Coast area of the state”.
According to the Authority, it is estimated that over the three
years to 2020, 65% of extant NSW government radiocommunication
assets will reach, or be nearing, end of life. It would cost more to
replace these separate networks than to deliver an improved, resilient
shared network. Reinvesting in separate agency networks would
also have continued the duplication of capital and operational costs.
The allocation also provides funding for the five emergency
service organisations (ESOs) — NSW Police Force, NSW Ambulance, Fire and Rescue NSW, NSW Rural Fire Service and the
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NSW State Emergency Service — to remain operational while the
CCEP is being delivered.
According to the Authority, the CCEP “is the first step in realising the NSW Government’s Operational Communications Strategy.
This whole-of-government strategy outlines a new direction in the
planning, delivery and management of radio and related communication services for the NSW government sector.”
The CCEP is consolidating the large number of overlapping and
independent radio networks operated by ESOs and other NSW government agencies. Progressive connectivity will deliver an enhanced
shared network for the state. It paves the way to shared networks
in other states and territories and a common technology platform
of next-generation critical communications technologies in NSW.
Having a single shared network for mission-critical communications in NSW will enable network users to share information and
coordinate responses to critical incidents, such as road accidents,
floods and fires.
According to the Authority, an independent study (Deloitte, 2015)
identified significant benefits from a shared radio network, with
improved coverage and capacity providing better service delivery
to communities, such as:
• reduction in regional road accident deaths;
• reduction in cost of cardiac mortality;
• reduction in the economic cost of serious crime;
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RADIO NETWORK

IT PAVES THE WAY TO SHARED NETWORKS
IN OTHER STATES AND TERRITORIES AND A
COMMON TECHNOLOGY PLATFORM OF NEXTGENERATION CRITICAL COMMUNICATIONS
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The Authority has stated that the CCEP will:
• increase the level of shared coverage available to NSW government agencies and essential services from less than 35% of
the state at present to over 80%;
• improve coverage in urban areas from 96% to close to 100%;
• provide better network capacity, availability and resilience designed for public safety standards, which will enhance emergency
and day-to-day operational communications.
In addition to beginning work on the CCEP, over the past 24
months the Authority has also: improved the resilience and reliability of the GRN by upgrading backhaul at more than 130 sites,
implementing 3G/4G connectivity and deploying cells on wheels;
completed a detailed cost and benefit analysis of a public safety
mobile broadband capability for NSW.
“As significant natural disasters and other major incidents have
shown, operational communications are essential to ensure that
government can effectively respond, reducing risks to frontline staff,
the community, property and infrastructure,” said the Authority’s
chair, Rod Sims. “By the continued coordination of our efforts,
we can achieve more for our frontline staff and the community.”

• reduction in the economic cost of floods;
• reduction in the cost of structural fires;
• reduction in the economic cost of bushfires.

Pilot project
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Initial work on the CCEP commenced in March 2016, and during
2016–17 year the Authority undertook three key projects:
• A pilot program to extend GRN coverage in the north-west
region of the state.
• A state-wide audit that reviewed over 2600 radio sites and
almost 27,000 radio assets.
• Development of a preliminary design of the enhanced GRN
across the majority of NSW.
The pilot program increased shared network coverage in the
region by 3314 square kilometres and greatly increased individual
agencies’ coverage by consolidating agency networks.
The NSW Rural Fire Service, State Emergency Service, Fire
and Rescue and other government agencies previously all had their
own radio networks in the pilot area, with each having different
coverage and none able to cover the whole area.
The pilot region became ready for frontline agency use in
January 2017.
According to the Authority website, the CCEP will continue
over the next several years with some “early enhancements being
progressively achieved during this time” and existing and future
GRN users “will soon be able to take full advantage of improved
network coverage in the pilot region”.
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REGULATIONS
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ACMA
LICENSING
UPDATE
Major changes are underway in the 800 MHz band
— are you ready?

I

f you hold apparatus licences in the 849–852 MHz frequency
range, you may be required to make significant changes within
the next two years.
This is because the Australian Communications and Media
Authority (the ACMA) will start to implement the outcomes
of the 803–960 MHz review. The first milestone for implementing
new arrangements in the 800 MHz band will end on 30 June 2019,
so make sure you’re getting ready to make changes before then.
The following services will be affected in milestone 1:
• Studio transmitter links (STLs) and fixed links operating between 849 and 852 MHz must cease operation no later than
30 June 2019.
• Sound outside broadcast services operating between 851 and
852 MHz must cease operation no later than 30 June 2019.
• Sound outside broadcast services operating between 850.5
to 851 MHz will be licensed on a secondary basis (secondary
services will be licensed on a ‘No interference/No protection’
basis to primary services licensed after 30 June 2019).
The ACMA review of the 803–960 MHz band concluded in
November 2015 with the release of a decision paper, which included a staged implementation plan. This plan mainly concerns
changes to the way fixed and land mobile services operate in the
800 MHz band (803–890 MHz).
As changes to the 800 MHz band affect a large number of
stakeholders, the implementation plan has been formulated to consist
of six milestones spread out over a number of years:
• Milestone 1 — compliance end date, 30 June 2019: 849–852 MHz.
• Milestones 2 and 3 — compliance end date, 30 June 2021:
852–857 MHz paired with 928–933 MHz.
• Milestones 4, 5 and 6 — compliance end date, 30 June 2024:
a) 820–825 MHz paired with 865–870 MHz, and b) 857-865 MHz.
The second and third milestones ending on 30 June 2021 affect
fixed links, while milestones 4 and 5 (ending on 30 June 2024)
will affect land mobile services, requiring changes to the way
devices operate.
If you hold apparatus licences in the 800 MHz band, it is important that you are aware of the necessary requirements you must
meet, so you can comply with the relevant milestones.
For further information, visit the 800 MHz webpage: http://www.
acma.gov.au/800MHz.
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Join us to find out more — Tune-up and
RadComms
The ACMA will host an 800 MHz Tune-up on these changes
on 31 October 2017 at the ACMA’s Sydney office. If you’re not in
Sydney, the Tune-up will be relayed via videoconference to each of
the ACMA offices in Melbourne, Canberra and Brisbane. The Tuneup is free, open to any interested persons and provides details on
the implementation plan and associated transition requirements.
If you’d like to attend the Tune-up, email your name and preferred
location of attendance to 800MHzImplementation@acma.gov.au.
On 1–2 November, the annual ACMA RadComms conference
begins, where spectrum reform will be more widely discussed.
Don’t miss out on a place — register now for RadComms 2017 at
http://www.acma.gov.au/Radcomms.
Australian Communications and Media Authority
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5G: NOT HERE YET,
BUT CLOSER THAN
YOU THINK
Sarah Yost, mmWave Product Manager, National Instruments

The race to define 5G may be ending, but the process to design and deploy 5G technology is just beginning.

I

t’s all about 5G. No matter where you go who and you’re
talking to, 5G is at the centre of conversations about exciting
new technology. While recent announcements from the Mobile
World Congress would indicate that 5G is already here, it’s
not. But we’re getting very close.
The wireless communications community has had a busy year
— from progress made on the standardisation process and essential updates communicated from regulatory bodies, to gaining
understanding of the channel for newly proposed millimetre wave
(mmWave) frequencies and technologies under development that
will turn 5G into a commercial reality. Anticipation for 5G is at an
all-time high. So, what do all the accomplishments from the past
year mean for it? And when will 5G be here?

5G frequencies
There is a lot left to be defined when it comes to 5G, but one thing
is certain — sub-6 GHz spectrum is still very important, and mmWave frequencies will be used to supplement sub-6 GHz technology.
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Figure 1 shows the wide range of requirements expected of
5G, from ultrareliable, high-bandwidth communication for enhanced
mobile broadband (eMBB) applications to the low-bandwidth,
machine-to-machine (M2M) type communications we expect to see
in Internet of Things (IoT) applications.
It is difficult, if not impossible, for one band of spectrum to
meet these needs, but combining two bands provides complementary coverage. Sub-6 GHz spectrum offers better propagation
and backward compatibility for narrowband applications, while the
contiguous bandwidth at mmWave frequencies enables the key
eMBB applications that 5G promises.

The timeline
The International Telecommunications Union (ITU) has defined
two phases of research as shown in Figure 2 — phase 1 for
sub-40 GHz and phase 2 for sub-100 GHz. Phase 1 is scheduled
to end in June 2018 to correspond with the 3GPP’s LTE release
15. Phase 2 is slated to end in December 2019 to correspond with
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THERE IS A LOT LEFT TO BE DEFINED WHEN
IT COMES TO 5G, BUT ONE THING IS CERTAIN
— SUB-6 GHZ SPECTRUM IS STILL VERY
IMPORTANT.

LTE release 16. Figure 2 shows both the ITU and 3GPP timelines
as of the northern autumn, 2016.
The ITU’s proposed dates and the frequencies that will be used,
however, are anything but certain. At the March 2017 3GPP RAN
plenary meeting (#75), a way forward (WF) was presented with
an accelerated schedule for the release of 5G New Radio (NR),
as seen in Figure 3.
NTT DOCOMO presented its recommendation for which frequency
bands should be used during the last RAN4 meeting (#82) in a
Way Forward (WF). Table 1 summarises the frequency ranges and
corresponding telecom operators.

© Stock.Adobe.com/au/jeffreyjcoleman

28 GHz and Verizon

Figure 1.
Targeted 5G
applications include
enhanced mobile
broadband and
machine-to-machine
communication.
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The work at 28 GHz has dominated the news on sub-40 GHz research over the past year, but it is not the only frequency under
consideration. The FCC and Verizon have been driving the work
at 28 GHz.
To allocate additional mmWave bands for flexible use and future
proposed rule-making, the FCC approved the Spectrum Frontiers
Proposal in July 2016. The 28 GHz band is one of the three bands
available today for flexible use in the United States. Figure 4 presents a visual of the bands.
Based on the WF at the RAN4 meeting, global carriers, including
European operators Orange, British Telecom and Telecom Italia,
have established significant alignment around 24–28 GHz. This may
seem surprising based on previous conclusions that 28 GHz is not
a suitable band for Europe because of frequency incumbents, but
the lower frequencies in that band have potential. As expected,
those same European operators are requesting spectrum at 32 GHz.
Verizon secured a licence for the 28 GHz band from XO Communications last year and has been vocal about its desire to use
this frequency for its initial deployment. Despite not having a fully
standardised version of the technology to roll out for this testing,
Verizon is making a bet that the hardware it deploys now will have
the capability to run whatever specification is eventually released
through a software update in the future.
Other US carriers have agreed to use the 28 GHz band, and
both AT&T and T-Mobile indicated that they will conduct more research on 28 GHz-based technologies and partner with equipment
providers for additional field trials.
In 2015, Verizon established the 5G Technical Forum (5GTF)
with Cisco, Ericsson, Intel, LG, Nokia, Qualcomm and Samsung. The
working group’s main goal was to develop a wireless alternative
to fibre-to-the-home (FTTH) using mmWave spectrum, also known
as Fixed Wireless Access (FWA). The 5GTF draws largely from
the LTE standard and adds concepts now being researched and
proposed for 5G in 3GPP.

Jul/Aug 2017 - Critical Comms

23

Image source: http://frankrayal.com/2016/08/08/will-5g-be-the-last-g/

TECHNOLOGY

Figure 2.
ITU and 3GPP Timelines for 5G.

Figure 3.
Accelerated 3GPP NR Release
Schedule (as of March 2017).

The 5GTF extends the subcarrier spacing by a multiple of 5
(75 kHz subcarriers versus 15 kHz, yielding 100 MHz bandwidth
per component carrier) and reduces the subframe spacing by an
inverse proportion to maintain timing consistency with LTE. The
5GTF also has added control signals and expanded the physical
layer (PHY) to include digital beamforming and precoding.
At the IEEE Wireless Communications and Networking Conference
(WCNC) in San Francisco, National Instruments (NI) demonstrated a
real-time working prototype of the 5GTF. While it was not the first
prototype of the specification, it was notable for several reasons,
one of which being that it was the first public demonstration of
the technology in action.
Verizon is aware that it will push out mmWave technology prestandardisation. The question looming over V5G is whether it will
comply with 3GPP 5G standards or not, and the risk of deploying
mmWave technology before the standards are defined. If Verizon’s
gamble pays off, it will have a significant head start in the race
to 5G. If not, it will need to replace a lot of outdated hardware.

New radio (NR)
New radio (NR) is intended to cover all applications and all frequency
bands, including the three main application key performance indicators for 5G put forth by the ITU — enhanced mobile broadband
(eMBB), Ultra Reliable Low Latency Communications (URLLC) and
Massive Machine Type Communications (MMTC). That means that the
physical layer needs to be flexible enough to generate significantly
higher data throughput while allowing for hundreds of times more
devices to connect to the network for Narrow Band IoT (NB-IoT).
The PHY also needs to be reliable enough with low enough latency
to be used in self-driving cars.
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This is no easy task, and the standards that are being proposed
for NR are significantly more complex than V5G. Certain aspects
such as adding beam management are similar between the two,
but NR will incorporate both slow and fast beam management. NR
will also leverage LTE as much as possible, but it will use different
sample and subcarrier rates.
Despite the buzz around NR and a desire to finalise the standard
earlier than initially planned, not much data has been published
about the performance of the specification. The limited trials at
28 GHz have focused more on channel sounding than demonstrating the feasibility of the NR specification. NI has developed a New
Radio prototyping system that can run a multiuser MIMO link. This
system uses the NI mmWave Transceiver System (MTS) and flexible
physical layer IP written in LabVIEW.

A 2018 finish line
By early 2018, we will likely have an answer to ‘What is 5G?’.
Based on the accelerated schedule presented at the March 2017
3GPP RAN plenary meeting, the physical layer and MAC layer for
NR will be settled by the end of 2017. Frequency selection does
not have a strict deadline, but operators are pushing technology
forward to get 28 GHz hardware deployed in 2017 field trials. By
the second quarter of 2018, South Korea will have demonstrated
its 5G technology preview.
The full standardisation process will not be complete then, but
a clearer picture of what 5G is will begin to emerge. The race to
define 5G may be ending, but the process to design and deploy
5G technology is just beginning.
National Instruments Australia Pty Ltd
www.ni.com
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Table 1.
Proposed New Radio (NR) Spectrum
Way Forward from RAN4 Meeting #82,
recommended to RAN Plenary #75.

Figure 4.
mmWave bands allocated
by the FCC.
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Intelligent DC distribution panels
ICT’s family of intelligent DC distribution panels are designed
to be used in 12, 24 or 48 VDC applications. Available in
single- and dual-bus models, with fuse- or breaker-protected
outputs, they provide the ability to distribute DC power to
multiple load devices.
An integrated security-protected Ethernet communications
port allows the distribution panel to be monitored from a
remote location using an industry-standard web browser. No
additional software is required. HTTPS and SNMP V1/V2c
protocols are supported. System current, system voltage,
individual output currents and fuse/breaker status can be
monitored, and alarms can be sent to multiple email accounts.
DC outputs can be turned on and off remotely (select
models only), allowing connected loads to be power cycled
using the Ethernet connection. When operating from a battery
source, automatic load-shedding can be defined to disconnect non-critical loads, thereby increasing battery run time for
critical loads. A network watchdog feature will ping up to two
IP addresses and power cycle loads such as routers, which
may need rebooting to restore communications with the site.
For more information: http://www.ict-power.com/product/
dc-power-distribution.
Helios Power Solutions
www.heliosps.com.au

TETRA handheld radio
The Sepura SC21 TETRA handheld radio
features a wide range of functionality.
It is small and lightweight, with a powerful
TETRA engine offering Class 3 RF transmission and good receive sensitivity. It allows
users to continue communicating in areas
where other small radios lose reception.
Water-porting technology allows for
uncompromised audio clarity, even in
continuous heavy rain. The well-spaced
keys and large, sunlight-visible screen make
it a highly functional radio, while the small, streamlined
case means it is also easily concealed for discreet or
fully covert use.
The TETRA engine extends coverage, giving up to one
extra wall of penetration. This can make the difference
between life and death in critical situations.
Sepura PLC
www.sepura.com
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TETRA server
The Airbus Taira TETRA server is
designed for professional mobile
radio networks. The server is based

Transceiver system
The NI mmWave transceiver
system enables the full transceiver to transmit and/or receive wide-bandwidth signals
of up to 2 GHz of bandwidth in
real time, covering spectrum
from 27.5 GHz to 29.5 GHz.
The software-defined radio
(SDR) and application-specific software offer a complete
and comprehensive starting
point for 5G measurement
and research addressing
both the 3GPP and Verizon
5G specifications.
The system can operate
as either an access point or

on IP technology and can replace
conventional switches.
The product is smaller than a typical switch and works more efficiently, according to the
company, while still providing the same high service availability.
Using modern IT server technology in the framework of a TETRA network enables operators
to integrate a TETRA system into their existing data centres. The network can be operated with
the same processes that are used for other IT systems and managed by the same personnel.
The server consists of standard solutions with virtualisation layers. This ensures true hot
standby redundancy even in extreme situations.
Airbus Defence and Space Oy
Rigolwww.airbusdefenceandspace.com
Spectrum Analyser_June2017_Rigol Best Value 14/06/2017 1:30 PM Page 1

“Rigol Best Value
Spectrum Analysers”

user device in any over-the-air
testing scenario. Users can
also develop communication
prototyping systems or perform channel measurements
using the same system. The
software works with the previously released radio heads
for 71–76 GHz, so users can
easily adapt their system to
28 GHz by changing the RF
radio heads.
The baseband software

RIGOL DSA-705

RIGOL DSA-815

4100kHz to 500MHz Frequency Range
4RBW settable down to 100 Hz
4DANL down to -130 dBm

49 kHz to 1.5 GHz Frequency Range
4RBW settable down to 10 Hz
4DANL down to -155 dBm

500MHz FROM $999 ex GST

1.5GHz FROM $1,869 ex GST

delivers a complete communications physical layer
compatible with the proposed 3GPP and Verizon
5G specifications as source
code for LabVIEW system
design software. This helps
expedite system development
by delivering a ready-to-run
system that users can modify
to adapt to their specific areas
of research or testing.
The radio heads include
the mmRH-3642, mmRH-3652
and mmRH-3602.
National Instruments
Australia Pty Ltd
www.ni.com
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RIGOL DSA-832E

RIGOL DSA-875

49 kHz to 3.2 GHz Frequency Range
4RBW settable down to 10 Hz
4DANL down to -158 dBm

49 kHz to 7.5 GHz Frequency Range
4RBW settable down to 10 Hz
4DANL down to -161 dBm

3.2GHz FROM $3,206 ex GST

7.5GHz FROM $7,980 ex GST

Buy on-line at www.emona.com.au/rigol

Sydney

Melbourne

Tel 03 9889 0427
Tel 02 9519 3933
Fax 03 9889 0715
Fax 02 9550 1378
email testinst@emona.com.au

Brisbane

Tel 07 3392 7170
Fax 07 3848 9046

Adelaide

Tel 08 8363 5733
Fax 08 8363 5799

Perth

Tel 08 9361 4200
Fax 08 9361 4300

web www.emona.com.au
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LTE-PMR convergence solution
The Hytera LTE-PMR convergence solution comprises cutting-edge multimode advanced radio,
narrowband-broadband convergent infrastructure
and management software.
It provides feature-rich broadband technologies,
while emphasising irreplaceable voice services made
reliably accessible by narrowband technologies such

Power supply series

as TETRA, DMR and PDT.

The R&S NGE100 power supply series consists of robust, high-performance

Hytera Communications (Aust) P/L
www.hytera.com.au

instruments. They offer high efficiency combined with low ripple.
The robust instruments are easy to operate and are a suitable choice
for a wide variety of applications, from education to R&D labs to manufacturing. Fan control ensures that they are quiet. The power supplies
deliver up to 33.6 W output power per channel with low ripple. They offer a
per-channel output voltage of up to 32 V and output current of up to 3 A.
The R&S NGE100 features include: all channels are galvanically separated, earth free and electrically identical, so that even complex switching
operations can be performed without grounding problems; users can
switch the channels in series or in parallel; two channels switched in
series deliver an output voltage up to 64 V, three channels up to 96 V;
when the channels are switched in parallel, the instrument supplies a
maximum of 6 A for two channels and 9 A for three.
Rohde & Schwarz (Australia) Pty Ltd
www.rohde-schwarz.com.au

Push-to-talk radios that connect
you Australia-wide
The ToooAir platform is a PTToC (Push-To-Talk over
Cellular) Australia wide area dispatch radio system
offering enhanced benefits comparable to any
commercial LMR/PMR radio system.
Features include:
Improved in-building and tunnel reception
GPS tracking
Over-air Fleet group reprograming
Voice recording
Text Messaging
For more information on all
the PTT features, contact

Phone: +61 2 9157 0540
Web:
www.toooair.com.au
Email: info@toooair.com.au
USERS • TRANSPORTATION • AGRICULTURE • CONSTRUCTION • HOSPITALITY • MANUFACTURING • SECURITY
28 Critical Comms - Jul/Aug 2017

www.CriticalComms.com.au

Image courtesy Comms Connect.

STANDARDISATION

HARMONY OF
THE BANDS
Regional body calls for standardisation of 700–800 MHz for LTE public protection and disaster relief.

T

he Asia-Pacific Telecommunity Wireless Group (APTAWG) has unanimously approved a new recommendation to harmonise 700–800 MHz for LTE-based public
protection and disaster relief (PPDR).
The recommendation was made at the 21st meeting
of the APT-AWG in Bangkok, and includes the APT 700 MHz band
28 and the Asian LTE 800 MHz band 26, which are the two most
commonly adopted public safety (PS)-LTE bands in Asia.
The move takes into consideration the growing communication
needs of public protection agencies and organisations that are
vital to the maintenance of law and order, protection of life and
property, disaster relief and emergency response.
The recommendation recognises Resolution 646 approved by the
ITU’s World Radio Conference 2015 (WRC-15), which encouraged
administrations to use harmonised frequency ranges for PPDR to
the maximum extent possible, and to consider parts of the frequency
range 694–894 MHz for broadband PPDR applications.
The APT-AWG recommendation also takes note of ITU Recommendation M.2009, which identifies radio interface standards applicable to PPDR operations including TETRA, P25 and LTE, and
ITU Report M.2291, which provides details of the capabilities of
LTE to meet the requirements of applications supporting broadband
PPDR operations.
“APT AWG is committed to supporting standardised broadband
for PPDR, for networks, devices and applications,” said Bharat
Bhatia, chair of the APT AWG Task Group on PPDR.
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“PPDR systems have a critical role to play in effectively and
efficiently satisfying local, national and international public safety
objectives.”
Phil Kidner, CEO of the TCCA, called it a “huge step in the
creation of a common global implementation of broadband for
public safety”.
“It is essential that we all work in harmony to ensure the best
use of investment and resources to maximise the impact and the
value of public safety professionals worldwide,” said Kidner.
Some Asian countries have already allocated dedicated spectrum for PS-LTE, including South Korea where 10+10 MHz was
allocated for a nationwide PS-LTE network after the disaster on
16 April 2014 when the ferry MV Sewol capsized with the loss of
304 passengers and crew.
Most ASEAN countries including Thailand, Malaysia and Singapore have allocated spectrum in the 800 MHz band 26 for PS-LTE,
and trials were held in Singapore during recent national elections
and other events.
India has also allocated 700 MHz Band 28 for use by defence
services that operate the national disaster relief agency.
Nationwide rollouts in the United States, South Korea, the UK
and hopefully Australia are expected to trigger significant largescale investments in PS-LTE throughout the globe.
The critical communications broadband LTE market is expected
to increase at a compound annual growth rate of 20%, from $1.1
billion in 2015 to reach $2.6 billion in 2020.
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CROSSING THE
THRESHOLD
Jonathan Nally

Critical Comms sat down with Motorola Solutions’ Tom Guthrie to talk software, managed services, public
safety and Twitter.

P

ublic safety communications giant Motorola Solutions
has been steadily transforming itself in recent years,
placing an ever-increasing emphasis on softwarebased solutions. Part of that transformation has been
internal, while a steady flow of strategic acquisitions
has brought in expertise from outside.
One recent acquisition was Australian company Gridstone
— which develops software solutions to mobilise public safety
workflows by leveraging broadband and mobile communications
devices — with whom Motorola Solutions has worked closely in
recent years. Others include Airwave in the UK; Spillman Technologies, a CAD and records management company in the US; and in
Chile, InterExport, a company that provides managed and support
services for communications systems to government, public safety
and enterprise customers.
“It’s a natural transition,” Motorola Solutions VP Tom Guthrie
said. Responsible for Motorola’s portfolio of smart public safety
solutions, Guthrie is the former CEO of Twisted Pair, a firm that
developed the WAVE PTT software for mobile phones and other
devices. Twisted Pair was itself another Motorola acquisition (in
2014).
“Yes, we’ve made a lot of hardware in our history, but you’re
going to see more and more software solutions and services…
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and specifically around the software solutions side we are going
to more formally organise that to provide some increased focus,”
Guthrie added.
“You’re seeing additional acquisitions to bring more software
capabilities to the table, but then also moving to where we’re more
and more being a managed service provider and operating a lot of
these capabilities for our customers.”
So is it fair to say that Motorola Solutions is heading more in
the direction of aiming to supply the smarts for the customer, no
matter whether they’re using Motorola hardware or not? “Absolutely
that’s the case,” Guthrie said.
“But you’re going to see that expand much further… it’s moving
more into the IoT space, whether [that’s] intelligent biometrics, [or]
it could be smart sensors,” he added. “The role we still want to
play on the communications side is to be the collector… and the
aggregator of the information back-end for public safety.
“There are all kinds of devices and wearables that will come
out that we’re not going to manufacture, but we want to be kind of
the hub that pulls all that information back together, and collects
it into the data lake for public safety and applies the analytics so
that it’s useful to [the customer].”
Sticking to the data aggregation theme, Guthrie sees a future
of greater collaboration between the private and public sectors.
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PUBLIC SAFETY
TODAY WE HAVE ALL THESE APPS...
BUT IF I HAVE AN EMERGENCY, I CALL
TRIPLE ZERO. REALLY? IS THAT THE
BEST WE CAN DO?” — TOM GUTHRIE,
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“We’re seeing more public-private partnerships [where] public safety
and commercial organisations work together, because there’s data
that’s collected for the purposes of security for ‘company X’ that
could be useful to public safety, and vice versa,” said Guthrie. “And
there’s information that’s collected and analysed by public safety,
which could be provided out to commercial organisations. Whether
that’s criminal hotspots, trends, patterns, things like that. There’s
a symbiotic relationship between private security operations and
public safety operations.
“The more data we collect, the better positioned we are to also
be an intelligence broker, an information broker of aggregated
information that was pulled together for public safety.”

Capitalising on new technologies
Guthrie also pointed out that public safety organisations are not
yet leveraging all the technologies that we now take for granted
in our daily lives. “It’s kind of crazy, if you think of it, how today
we have all these apps [and] the way we use our mobile devices
— but if I have an emergency, I call Triple Zero. Really? Is that
the best we can do?” he said. “And even then when I call, you
can’t always tell where I am. I mean, an Uber can get closer than
public safety [first responders], which is a little crazy.
“I think what we’re going to see more and more is citizens will
engage with emergency services through different affinity groups,”
he said. “It comes down to money. [If I were an insurance company] I could probably save money on claims if I had advanced
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technology that enabled you to get help faster, or to provide a
more precise location of where you are when you break your leg
or have a heart attack.”
Guthrie said that what he and his group do every day is look at
technologies that 90% of the time were developed for some other
purpose. “Cameras weren’t developed for public safety. Broadband
LTE wasn’t developed for public safety, but we look at it and say,
how can it be applied to the workflows of public safety?” he said.
“Public safety tends to only incorporate technology once it’s crossed
a threshold of being mission critical.”
Guthrie’s also a big fan of using the ‘agile’ software development
methodology to engage with the company’s customers. “What if we
have the structure of almost a hackathon, but instead of having
developers make up an idea of what they think might be useful,
why don’t we just have the customers come in and state their
problems?” he said, adding that the “arduous process of hiring
consultants and writing RFPs … won’t inject technology into public
safety fast enough. The technology’s coming too fast, and I think
we’ve got to be more creative in how we very quickly assess the
potential application of a new technology.”
Guthrie points out that what has advanced a lot of technology
isn’t public safety, but Twitter, LinkedIn and Facebook. And he
wants to leverage those companies’ experience in machine learning.
“Use Twitter as an example,” he said. “A piece of data comes
into their cloud. Two things need to happen. One is you immediately, real time need to say, ‘Who needs to know about this?’
Somebody tweeted. ‘Who’s following them?’ I need to get that data
to them immediately.
“And then there’s the slow path — I need to store it, ‘forever’,
so that I can analyse it later or people can access it later.
“My role is to determine how I can apply [those capabilities]
to public safety.”
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REMOTE
RADIO

Covering more than 8000 km2, QGC’s TETRA radio
network is one of the largest in the world.

Q

GC is a natural gas explorer and producer focused
on establishing the world’s first project to convert
gas from coal seams into liquefied natural gas at
the Queensland Curtis LNG plant.
Reliable communications are an essential occupational health and safety requirement at QGC, so operations cannot
commence without them. The decision to build the communications
network early delivered a competitive advantage for the company.
QGC’s extensive TETRA radio network covers the gas production
area in the Surat Basin of southern Queensland. The company
has more than 2500 wells spread over approximately 4000 km 2,
with a TETRA footprint covering more than double that area. The
network also covers a 540 km underground pipeline to Gladstone
and the Curtis Island plant near Gladstone, where gas is liquefied.
Built at a cost of $32 million, the system is now one of the
largest TETRA networks in Australia, having expanded beyond its
original scope to include all communications in the field while the
organisation’s fibre network was deployed. The expansion ensured
QGC met its exploration schedule by enabling the gathering of
telemetry at wellheads and transmission of data in real time to
command centres.
Motorola Solutions has provided more than 1200 radios, which
make up approximately half the fleet of radios on-site. Motorola
Solutions also provides managed services for all radios on-site,
including third-party radios from other providers such as Cassidian and Selex, as well as the radio network and microwave links.
During installation of the network, Motorola took responsibility
for the logistical and technical challenges of achieving interoperability between all radios regardless of provider. The company
planned, managed and tested all third-party radios to ensure that
functionality was consistent across all devices, and that the radios
would perform in a similar or equivalent way.
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Similarly, ongoing service and support is provided for all radios, irrespective of whether they are Motorola products or not.
The managed services contract ensures that the microwave
links, which provide backup for fibre links, are always available.
The microwave links began as the principle communication system in order to enable rapid deployment, then transitioned to a
disaster recovery solution once the fibre network was in place.
The reliability of the microwave links is critical because any
damage to the fibre cable has an impact on the whole communications network, including the wells and internal IT processes.
With downtime potentially costing millions of dollars per hour,
reliability of the backup is vital.
Much of the area of QGC’s operations is not covered by mobile
phone coverage, so in many places the TETRA network is the only
option. The system enables QGC to contact all of its people all of
the time, without the need to travel to an area of phone coverage,
which has led to better use of manpower and greater efficiency.
Motorola Solutions has two personnel on-site on 14-day rotations to provide assistance every day of the year, able to provide
repairs as required.
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FACTORY FREQUENCIES
The US National Institute of Standards and Technology (NIST) is developing best-practice guidelines for
evaluating and integrating wireless technologies into modern factories.

P

roviding wireless communications in a factory, plant or
other industrial environment these days means more
than just helping employees talk with each other while
they work. By eliminating physical connections such
as wires and cables from a facility’s communication
network, wireless technology offers many manufacturing, chemical
processing and municipal (such as water treatment) organisations
a means to run their entire operation more efficiently, more productively and at less cost.
However, a perceived lack of reliability, integrity and security
has hampered the adoption and use of industrial wireless, especially
when wireless communication can often be corrupted or disrupted
in harsh industrial settings.
Through its Wireless Systems for Industrial Environments project, NIST is working with private-sector collaborators to overcome
these obstacles and make industrial wireless communication a
more viable choice.
The latest milestone in this effort is a newly published study
in which rigorous scientific experiments evaluated how well RF
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signals propagated in three different factory environments: a car
transmission assembly facility, a steam generation plant and a
machine shop.
“Understanding how RF platforms work or don’t work in these
harsh environments is the first step toward designing and deploying reliable wireless networks,” said NIST’s Rick Candell, the lead
researcher on the study.
“With the data from this research and future tests, we can
define factors that can hinder RF propagation — including heat,
vibration, reflection, interference and shielding — and then develop
measures to address them.”
In their study of the three factory settings, Candell and his
colleagues looked at three RF propagation characteristics. They
made precise measurements of how the signals lost power over
distance, dispersed over the factory floor and varied in strength
due to absorption or reflection by the specific environment.
“We clearly saw that wireless transmission of data in industrial
facilities is completely different from signal propagation in a home
or office setting,” Candell said.
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“It’s a harsh environment where reflective or absorbent surfaces,
interference from competing RF signal traffic and other obstacles
must be overcome if we want to deploy secure, integrated wireless
platforms that perform dependably.”
The researchers performed mathematical and statistical analyses
of the data from the three factory experiments and are incorporating
them into a NIST test bed designed to replicate a manufacturing
environment. This ‘factory in a box’ recreates the conditions found
in a variety of industrial settings, allowing researchers to study the
impacts on signal propagation in controlled laboratory conditions.
“The test bed supports the development of measurements and
tests to evaluate signal performance, gives us the means to evaluate the usefulness of NIST computer models and simulations of
wireless networks and, hopefully, will help us design and road test
solutions to current propagation problems,” Candell said.
The NIST team also wants to hear from people involved with factories and plants about their specific industrial environments, including
details about layout, structural make-up, operations and communications networking, as well as future needs and plans for wireless.
“We hope that more managers will consider letting us conduct
field trials of wireless in their facilities, especially ones with outdoor
operations such as oil refineries or with possible signal-absorbing
materials such as paper mills,” Candell said.

Rick Candell (seated) and Murat Aksu (standing) examine how
wireless communications perform in a virtual chemical processing
plant created by the NIST Industrial Wireless Test Bed.
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The Wireless Systems for Industrial
Environments project
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Reliable and secure real-time performance of wireless platforms
in manufacturing environments is a challenging problem faced
by manufacturers who choose wireless platforms to replace
wired platforms due to their ease of installation, maintenance
and reconfigurability. Wireless technology creates enormous
potential for manufacturers by increasing the monitoring and
control surface of their physical processes.
But this potentiation for fine resolution monitoring and control
also brings with it technical challenges. These challenges include
the impact of the unreliable wireless environment on the ability
to monitor the processes and adapt quickly. Where wireless is
used for control, security, safety and reliability become chief
concerns. Current wireless technologies employed include IEEE
802.11, IEEE 802.15.4 and some proprietary protocols.
The key objective for the Wireless Systems for Industrial
Environments project is to develop best-practice guidelines for
evaluating and integrating wireless technologies into modern
factories. The guidelines will include methodology and protocols
that will enable, assess and assure real-time performance of
secure wireless platforms in ‘smart manufacturing’ systems.
These guidelines will enable manufacturers, technology providers and solution providers to design, deploy and assess robust,
secure integrated wireless platforms.
Manufacturers using wireless platforms from various providers will benefit from a standardised measurement methodology
and security guidelines because they can be assured that the
wireless platforms for their applications will achieve the desired
performance requirements and efficiency.
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MASTERING
TERAHERTZ WAVES
Research is paving the way for the practical use of
terahertz waves in telecommunications.

Practical applications
The UNIGE team’s focus is to move on from the prototype and
develop practical applications and new opportunities by controlling terahertz waves. Their objective is to make terahertz waves
industrially competitive in the next few years.
There are two main areas of application, the first being communications.
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T

he terahertz band spans the range between infrared and
gigahertz frequencies. However, the use of terahertz
waves is severely limited by the absence of suitable
devices and materials to control them.
Researchers at the University of Geneva (UNIGE),
working with the Federal Polytechnic School in Zurich (ETHZ)
and two Spanish research teams, have developed a technique
based on the use of graphene, which allows for the potentially
very quick control of both the intensity and the polarisation of
terahertz emissions.
The discovery, presented in Nature Communications, paves the
way for a practical use of terahertz waves, in particular for imaging and telecommunications.
Graphene is a single atomic layer of carbon atoms that form a
honeycomb network. It is found for example in graphite, the main
constituent of pencil rods.
In the Department of Quantum Matter Physics of UNIGE’s Faculty of Sciences, Alexey Kuzmenko’s team has been working on
graphene’s physical properties for several years.
“The interaction between terahertz radiation and the electrons
in graphene is very strong and we have therefore come to the
hypothesis that it should be possible to use graphene to manage
terahertz waves,” said Kuzmenko.
Working within the framework of the European Graphene Flagship project, scientists have made a graphene-based transistor
adapted to terahertz waves.
“By combining the electrical field, which enables us to control
the number of electrons in graphene and thus allows more or
less light to pass through, with the magnetic field, which bends
the electron orbits, we have been able to control not just the
intensity of the terahertz waves, but also their polarisation,” said
Jean-Marie Poumirol, a member of the UNIGE research team and
the first author of the study.
“It is rare that purely electrical effects are used to control
magnetic phenomena.”
With this, researchers are now able to apply such control over
a complete range of terahertz frequencies.

“Using a film of graphene associated with terahertz waves, we
should be potentially able to send fully secured information at
speeds of about 10 to 100 times faster than with Wi-Fi or radio
waves, and do it securely over short distances,” explained Poumirol.
This would present a significant advantage in telecommunications.
The second sphere of application is that of imaging. Being
non-ionising, terahertz waves do not alter DNA and therefore are
very useful in medicine, biology and pharmacy. Additionally, the
control of the circular polarisation of the terahertz waves will
allow distinction between different symmetries (left-handed or
right-handed) of biological molecules, which is a very important
property in medical applications.
There is also potential to apply these terahertz waves in security.
“Terahertz waves are stopped by metals and are sensitive to
plastics and organic matter,” said Kuzmenko. “This could lead
to more effective means of detecting firearms, drugs and explosives carried by individuals, and could perhaps serve as a tool to
strengthen airport safety.”
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Mission-critical group
communication application
The Airbus Tactilon Agnet mission-critical group
communication application enables police officers or
firefighters to communicate securely by LTE.
It is fully interoperable with TETRA and Tetrapol and
allows secure and flexible communication between
LTE device users and TETRA or Tetrapol terminal
users. It offers permanent geolocalisation, navigation, group positioning and user presence as well as
status displays on the map for commanding officers.
Users have all the essential information at their fingertips: they can immediately and securely send photos, data and videos at
the push of a button to a control room or colleagues. Apart from public safety, industrial, energy or transportation companies can
easily incorporate this app into their TETRA or Tetrapol networks to enhance their secure group communications.
The product offers full critical connectivity for smartphones. It is also evolving with the introduction of the LTE quality of service
(QoS) management. Its mission-critical voice capabilities, such as group or individual calls, are aligned with the release of the
international telecommunications standards of the Third Generation Partnership Project (3GPP), dealing with MCPTT functions of
future PMR networks. The application’s multimedia functions, such as mission-critical data and video over LTE, are based on the
principles of 3GPP’s release 14.
Airbus Defence and Space Oy
www.airbusdefenceandspace.com

1.5 billion contacts
like this
Push-in connection technology – by Phoenix Contact only

Push-in, the connection technology of the future:
This is many years of experience in development, and
Phoenix Contact know-how. Benefit from the advantages of
easy, consistent wiring realized through our wide range of
Push-in products, from the terminal block to the controller.
Push-in – the original by Phoenix Contact.

For additional information call 1300 786 411 or visit
phoenixcontact.com.au
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AMBIENT
BACKSCATTER
IoT sensors could connect via ambient radio waves following demonstration of an ultra-wideband
backscatter system.

I

nternet of things (IoT) systems usually link networks of sensors
via radio, but battery power puts limits on usability. Disney
Research has determined that one solution may be to get rid
of the radios altogether and communicate via the ambient
radio waves from TV, radio and mobile phones.
Researchers led by Alanson Sample, associate lab director and
leader of Disney Research’s Wireless Systems group, have devised
an ultralow-power system of sensors that transmit data to a central
receiver by reflecting the ambient radio waves from commercial
broadcasting systems that already bathe most office environments.
This approach radically reduces the power requirements of the
sensor nodes because it is the generation of radio waves that
consumes most of their battery power. In a demonstration in a
Disney Research lab, the researchers were able to meet the tiny
bit of power demand that remained by using solar cells optimised
for low-light conditions.
The researchers presented details of their ultra-wideband (UWB)
ambient backscatter system at the IEEE Conference on Computer
Communication, INFOCOM 2017, in Atlanta in June. The team, which
included Chouchang Yang and Jeremy Gummeson, demonstrated
the system in an indoor office environment, using ambient signals
from 14 radio towers as well as two mobile phones.
“The promise of the Internet of Things is that wireless sensors
will be ubiquitous, allowing devices to sense their environments
and talk to each other,” said Markus Gross, vice president at
Disney Research.
“As we move towards connecting the next billion wireless
devices to the internet, however, the use of batteries to power
these devices will become unworkable. UWB ambient backscatter
systems, which potentially could be deployed in any metropolitan
area, hold great potential for solving this dilemma.”
Backscatter communication already is used in passive RFID
tags, but these systems have limited range, which makes them
impractical for IoT systems.
Other researchers have shown systems that require even less
power by using ambient radio waves from a single source, such
as a TV station. But, again, the range is limited to a few metres
unless the power of the ambient signals is boosted to high levels.
Sample said the UWB approach — which backscatters all ambient sources — offers key advantages. Using multiple backscatter
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channels boosts the signal-to-noise ratio, substantially improving
the sensitivity of the backscatter reader and decreasing dead zones.
That, in turn, enables the system to operate on real-world ambient
sources and substantially extends the range — to 22 metres when
using ambient signals from broadcast towers and 50 metres when
using ambient signals generated by mobile phone up-link traffic.
The ultralow-power sensor nodes are necessarily simple, Sample
said, which requires the backscatter reader to do the heavy lifting
for the system. The reader must receive the backscatter signals,
decode and combine multiple backscatter carriers to recover the
data from each sensor. The reader uses four software-defined radio
receivers — one for the FM radio band, another to cover most of
the cellular uplink and downlink bands and two for digital TV bands.
Because the hardware doesn’t have to be tuned to any particular
band, the UWB system can be deployed in almost any metropolitan
area, he added. Unlike other experimental systems that leverage
ambient radio waves, the Disney system doesn’t focus on a single
signal source, but uses all available ambient radio sources, from
FM radio broadcasts to digital TV signals to the transmissions to
and from cellular phones.

UWB backscatter graphic courtesy Disney Research Wireless Systems.
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Sorensen DCS power supply
The Sorensen DCS power supply is suitable for a wide range of applications requiring DC power in small form factors.
Applications range from manufacturing test and burn-in of automotive components, avionics electronics, telecommunications and consumer products to beam steering, process control and laboratory research and development. The
product is available for rent from TechRentals.
The design platform is designed to provide a highly reliable power supply for years of consistent use. This userfriendly platform can be controlled from the front panel with 10-turn potentiometers to adjust voltage, current and OVP
settings. LEDs indicate overtemperature, remote programming, shutdown and overvoltage protection.
Remote control options allow full computer control through IEEE-488 (option M9C), LXI Standard Compliant Ethernet
LAN (option M130) or RS-232 (options M9C, M130).
Features include high power density/low ripple and noise; constant voltage and current mode; high programming
resolution with Ethernet interface; remote sensing; and overvoltage protection for DUT.
TechRentals
www.techrentals.com.au
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Two-way radio system
Single-site TETRA digital
radio system
The Motorola Solutions DIMETRA

ToooAir is an Australian communications company
specialising in PTToC (Push-to-talk over cellular)
commercial radio.
Utilising the cellular mobile phone network, ToooAir

Express is a single-site TETRA digital

is simply a wide one-to-one or one-to-many two-way

radio system all-in-one box that can

radio system. Due to the use of this technology,

be deployed within 15 min. This saves

in-building coverage is said to be superior to most

time and helps to increase performance,

conventional radio networks and offers in-tunnel

reliability and responsiveness.

and basement communication.

The product was developed to meet

With a dedicated management platform and

demand from customers and partners

hardware, the TA-388 transceiver in its traditional two-way

for a product that is easy to deploy

radio form factor offers a large capacity battery for extended talk time, drop-in

and cost efficient enough to be used

charger and pre-programmable buttons. The simplicity of the user interface and ease of

for smaller projects. It also enables

use to establish an individual or group broadcast call are key to the system operation.

smaller organisations in sectors includ-

With the dispatch console, enhanced features including GPS tracking, priority call,

ing manufacturing, public transport,

hierarchy call handling, text message, group call, dynamic group reprogramming, stun,

hospitality or oil and gas to benefit from

geofencing and network voice record are all included on the ToooAir platform.

high-quality audio, short data services

The ToooAir system delivers country-wide coverage through the WCDMA NextG 850

(SDS) and telephony services.

MHz network. With over 7000 repeater sites situated around Australia, the network is

Motorola Solutions Australia Pty Ltd

designed to offer unsurpassed urban and rural coverage and improved in-building and

www.motorolasolutions.com.au

in-tunnel reception.
ToooAir Pty Ltd
www.toooair.com.au

40 Critical Comms - Jul/Aug 2017

www.CriticalComms.com.au

RESEARCH

© iStockphoto.com/REDPIXEL

IT’S ‘GAME ON’ FOR
COGNITIVE RADIO

THIS TECHNOLOGY ALLOWS SECONDARY
UNLICENSED USERS TO ACCESS THE PRIMARY
LICENSED USERS’ FREQUENCY BANDS.”
— DR DOHA HAMZA

Researchers are using game theory to design more bandwidth-efficient wireless networks.

A

network management scheme developed by King Abdullah University of Science and Technology (KAUST)
researchers enables users from different network
providers to pair up to make better use of the available wireless spectrum although the two users know
little about each other.
Wireless networks are groaning under the strain of an everincreasing number of mobile devices and data-hungry applications,
such as video streaming. This means network engineers are searching
for alternative methods to utilise the available wireless bandwidth.
Although wireless technology is improving all the time, a major
source of inefficiency persists in the way that telecommunication
companies divide up the wireless spectrum.
Dr Doha Hamza and Jeff Shamma, Professor of Electrical Engineering, have developed a way for strangers to pair up to make
better use of the available bandwidth.
“Cognitive radio technology, as we call it, is a promising approach
to solve the wireless spectrum scarcity problem,” explained Hamza.
“This technology allows secondary unlicensed users to access
the primary licensed users’ frequency bands.
“To make this possible, the primary and secondary users need
to be robustly paired in a way that ensures mutual benefit while
maintaining quality-of-service constraints.”
Hamza and Shamma turned to a subfield of game theory called
matching theory to deal with the cognitive radio pairing problem.
Matching theory is a mathematical framework for forming pairs
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from two groups that is already used routinely for several applications, such as organ exchange programs, university admissions
and communications networks.
“Primary users and secondary users need to be matched so that
the partnership is mutually beneficial and binding,” said Shamma.
“Different partnerships can provide different benefits, and primary and
secondary users can have preferences over possible partnerships.
“However, unlike conventional applications for matching theory,
there is no central authority to regulate the market, meaning that
primary and secondary users have limited information about the
preferences of other actors.”
To address the lack of centralisation, the researchers developed
a ‘blind’ matching algorithm involving a relatively simple learning
process. The agents meet one on one and make proposals based
on their current aspirations.
The proposals may be accepted or rejected, resulting in the
forming and breaking of partnerships.
Likewise, agent aspirations regarding the potential benefit of
finding a partner may also rise and fall.
The algorithm is broadly applicable to general matching settings, but it is particularly useful for implementing in cognitive
radio networks.
“Despite the blind encounters and limited information, we showed
that this simple dynamic converges to a stable matching state in
which no pair of agents has an incentive to break their current
matches in favour of others,” said Shamma.
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ANTENNA
TESTER

T

he Faculty of Engineering and IT (FEIT) at the University of Technology Sydney (UTS) has commissioned
a new antenna chamber that will extend capabilities
in wireless communications systems research for 5G,
future Wi-Fi and millimetre-wave applications.
The mini compact range (CR-Mini) antenna measurement system
can examine frequencies up to the 90 GHz (millimetre wave), a
first among all Australian universities, helping the expansion of
advanced mobile applications and faster data transfers.
The resource was custom-built in Israel by Microwave Vision
Group (SATIMO, ORBIT/FR, MVG-EMC), which delivers EMC and
antenna measurement systems and components.
The system provides fully automated antenna measurement,
analysis and presentation capability in accordance with IEEE
standards.
It is incorporated into a shielded anechoic chamber together
with equipment test and feed positioners, a radiofrequency system, data acquisition and control and a turnkey facility dedicated
for antenna (up to 30 cm size) measurements over a frequency
range of 8 to 26.5 and 60 to 90 GHz.
It includes MiDAS, a user-friendly antenna measurement software suite with an intuitive graphic interface.
The CR-Mini was fully assembled and checked at ORBIT, then
disassembled, shipped and reassembled following structural modifications at the faculty’s building on Broadway.
“UTS has invested over $800,000 in this unique millimetre-wave
measurement technology, which will make a great contribution to
our industry collaborations. This includes our recent agreement
with Nokia to collaborate on developing IoT-based business applications using high-speed, ultralow-latency technologies such
as 5G,” said Distinguished Professor Jay Guo, Global Big Data
Technologies Centre, FEIT.
It will also be used by research staff and students, and for
teaching and learning in the new Data Engineering degree offered
for the first time in 2017 by FEIT.
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“This latest state-of-the art addition to our testing facilities,
together with the outstanding people we have working in our
research areas, strengthens our position as the number one wireless team in Australia and one of the top five teams worldwide,”
said Professor Guo.
The CR-Mini is the latest UTS acquisition, which, together with
a large anechoic chamber and terahertz measurement facilities to
be built at UTS’s new Botany site, extends UTS’s capability as a
world leader in millimetre-wave research.
Delivering the 1.7-tonne chamber to its new base at UTS was a
large task. It took three staff three days to reassemble the chamber
in situ, the heaviest single part weighing in at 500 kg.
Software and system installation and testing were completed
within three days of the chamber assembly.
“I think it was quite unique how both teams, from Australia and
Israel, worked together to overcome the ‘elevator obstacle’ with
a lot of thinking and cooperation on both sides,” said Yoram Mor,
chief software & system engineer, ORBIT FR Engineering.
“This process took a lot of resources and was time-consuming,
but there was a real ‘can do’ attitude on both teams and I think
this is one of the things that makes this system special.”

MiDAS, a user-friendly antenna measurement software suite.
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LOW VOLTAGE,
HIGH FREQUENCY
New millimetre-wave transistor technology could make the future of driverless vehicles much safer.

H

iroshima University and Mie Fujitsu Semiconductor
Limited (MIFS) have announced the development of
a low-power, millimetre-wave amplifier that feeds on
a 0.5 V power supply and covers a frequency range
from 80 to 106 GHz.
Fabricated using MIFS’s Deeply Depleted Channel (DDC) technology, the participants say this is the first W-band (75-110 GHz)
amplifier that can operate with such a low power-supply voltage.
The W-band covers the frequencies used by automotive radars.
Sophisticated driver assistance and self-driving will require radars
with millimetre-wave beam scanning capabilities that can ‘see’ day
and night and in adverse weather conditions. Such phased arrays
will comprise up to hundreds of transmitters and receivers.
Given that cars are becoming battery-operated, it is imperative
that these circuits be low-powered. Lowering the voltage is the
most effective means of accomplishing that. However, transistor
performance drops with voltage and until now no W-band amplifier
had operated at as low as 0.5 V.
The researchers successfully demonstrated the W-band amplifier
by bringing together MIFS’s DDC technology and design techniques
developed by Hiroshima University. DDC technology offers highperformance silicon MOS transistors that work at low voltages
and improve transistor and circuit performance at millimetre-wave
frequencies.
“Now that seriously low-power W-band circuits seem really
possible, we should think about what we can do with them,” said
Professor Minoru Fujishima, Graduate School of Advanced Sciences
of Matter, Hiroshima University.
“Applications aren’t limited to automotive radars and high-speed
communications between base stations. What if you have a radar on
your smartphone? Today’s smartphones can already sense things
like acceleration, audible sound, visible light and Earth’s magnetic
field. But the only active probing device is that tiny LED that can
illuminate, at most, a few metres.
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Millimetre-wave radars with ranges of several tens of metres could be
used on cars, bikes and smartphones. Image credit: Hiroshima University.
“Add a millimetre-wave radar on a smartphone, and it doesn’t
have to be a so-called primary radar, which only detects waves
reflected back. Your smartphone could respond to waves from your
friend’s radar and send some signal back. A whole lot of new applications could be created,” added Professor Fujishima
“Another significance of our 0.5 V W-band amplifier is reliability.
We researchers know that some millimetre-wave circuits presented
at major conferences, biased at 1 V or higher, won’t last long.
They degrade as you measure them, within days or even hours,
not years, because of the so-called hot-carrier effects.
“You wouldn’t want to get in a car that loses its sight so quickly.
The 0.5 V supply voltage will significantly reduce hot-carrier generation,” said Professor Fujishima.
“I am delighted that our collaboration with Hiroshima University
has produced a millimetre-band amplifier. We plan to move forward
by building a design environment for maximising the capabilities of
DDC technology,” said Mutsuaki Kai, vice president of technology
development, Mie Fujitsu Semiconductor.
Details of the technology were presented at the IEEE Radio
Frequency Integrated Circuits Symposium in Hawaii in June.
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High-end analog RF and microwave
signal generator
The R&S SMA100B high-end analog RF and microwave
signal generator has a frequency range of up to 20 GHz.
It delivers signals with low phase noise and high
output power with low harmonics. It is designed for
the RF semiconductor, wireless communications, and
aerospace and defence industries.
A 6 GHz instrument generates up to 38 dBm RF
output power, and a 20 GHz instrument generates up
to 32 dBm in the microwave frequency range. Harmonics are low across the entire frequency range; above 6 GHz they are even lower
than 70 dBc at 18 dBm output power. Nonharmonics are below 110 dBc at an output signal of 1 GHz.
The product can simultaneously provide a second, independently configurable, pure and synchronised clock signal up to a frequency of 6 GHz. As a result, users can characterise ADCs with a single analog signal generator. The low wideband phase noise of
the clock synthesiser output signal (100 MHz —175 dBc/Hz, 30 MHz offset) makes it possible to measure the true signal-to-noise
ratio of modern ADCs.
The product is also suitable for characterising DACs. The generator’s low phase noise produces minimal signal jitter that does not
influence the measurement results for the DACs.
The product has a powerful pulse modulator and generates pulses with short rise and fall times and an on/off ratio below 90 dB.
Digital high-precision automatic level control (ALC) ensures that the top power levels of narrow pulses are output in a reproducible
manner. Closed-loop level control is available for pulse widths starting at 100 ns. These characteristics make it possible to test advanced radar receivers under demanding pulse scenario conditions.
When simulating in-band or out-of-band interferers, the instrument’s ultralow-phase noise option ensures that phase noise and
wideband noise from the simulated interferer have a minimal impact on the wanted signal.
Rohde & Schwarz (Australia) Pty Ltd
www.rohde-schwarz.com.au
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PPToC

CELLULAR
SERVICE
© FreeImages.com/Sefton Billington

Jonathan Nally

A new PTToC entrant has set its sights on a broad
range of potential users Australia-wide.

T

here’s a new entrant in the Australian communications
sector in the form of ToooAir, which has launched a
cellular-based PTToC (push-to-talk over cellular) service
with custom-made rugged transceivers.
The ToooAir platform is a PTToC VoIP two-way communications system utilising the Telstra NextG 850 MHz network
as its carrier. It has most of the features you’d expect from commercial LMR but covers a wider area — from coast to coast across
Australia, in fact, wherever there is cellular reception.
The men behind the company are Paul Werner (CEO), who has
previously operated a large communications firm whose reach
spanned significant parts of Africa, and Peter Langbart (general
manager), a radio and electronics industry veteran with 35 years
under his belt.
“The idea is not new; however, digital technology and higher
data speed through the cellular networks (including LTE) have now
made this technology a practical alternative to traditional systems,”
said Langbart, adding that the system is not intended for the public safety mission-critical market but rather is well suited to the
transportation, construction, security, hospitality, warehousing, light
industry, agricultural and 4x4/caravan convoy sectors.
“Compared to traditional PMR/LMR, ToooAir’s primary benefit
is its Australia-wide coverage, plus reception in most tunnels and
improved in-building reception,” Langbart added. “With more than
7000 repeater sites across Australia, the network offers unsurpassed urban and rural coverage.”
“With GSM and WCDMA mobile networks, the data speed achievable with compression protocols have now made PTToC an attractive alternative to traditional PMR/LMR networks,” added Werner.
The two main components of the system are the TA-388 ruggedised transceiver and the ToooAir-PTT dispatch software. The
TA-388 is a medium-sized handheld in a traditional two-way radio
form factor, with a colour TFT LCD screen (1.44″, 128x128 pixels
and 65k colours). A large, 5200 mAh battery (with drop-in charging) offers extended talk time and four user-programmable buttons
can be set for instantaneous group or individual user selection. It
provides one-to-one or one-to-many capabilities, with private calls
also available. It also has a built-in LED flashlight.
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The GUI dispatch software offers GPS tracking, geofencing,
group reprogramming, device stun and text messaging. All voice
and text messages are recorded by the system.
“While many systems on the market have relied on applications
running on Android or iOS devices, the emergence of dedicated
transceivers and platform servers is changing the communication
landscape,” said Werner.
“Standard Android or iOS devices can be preoccupied with
email, web browsing, Facebook and many other applications that
can slow down the system and potentially affect the running of
PTT communication apps,” he added. “The TA-388 is a dedicated
device that does not suffer from those kinds of drawbacks.”
ToooAir Pty Ltd
www.toooair.com.au

Map Data C 2011 MapDataServices Pty Ltd (MDS), PSMA,
https://www.telstra.com.au/coverage-networks/our-coverage
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RESEARCH

HEADPHONES
INSPIRE SDR CHIP
Two radio signals on one chip opens a new world for wireless communication, say researchers.

C

ornell University engineers have devised a method for
transmitting and receiving radio signals on a single chip,
which could ultimately help change the way wireless
communication is done.
Separating the send and receive bands is difficult
enough, but the problem is compounded by the ever-increasing
number of bands in the latest devices, which handle everything
wireless technology has to offer. From GPS to Bluetooth to Wi-Fi,
each band requires a filter to stop the strong transmit signals from
drowning out reception.
Alyosha Molnar, associate professor of electrical and computer
engineering (ECE), and Alyssa Apsel, professor of ECE, have
come up with an ingenious way to separate the signals. Their
work is described in ‘A wideband fully integrated software-defined
transceiver for FDD and TDD operation’, published online in the
Institute of Electrical and Electronics Engineers’ IEEE Journal of
Solid-State Circuits.

Bayswater

Their idea lies in the transmitter — actually a series of six
subtransmitters — all hooked into an artificial transmission line.
Each of the subtransmitters send signals at regular intervals, and
their individually weighted outputs are programmed so that they
combine to produce a radiofrequency signal in the forward direction, at the antenna port, while cancelling out at the receive port.
The programmability of the individual outputs allows this simultaneous summation and cancellation to be tuned across a wide range
of frequencies, and to adjust to signal strength at the antenna.
“In one direction, it’s a filter and you basically get this cancellation,” Apsel said. “And in the other direction, it’s an amplifier.”
“You put the antenna at one end and the amplified signal goes
out the antenna, and you put the receiver at the other end and that’s
where the nulling happens,” Molnar said. “Your receiver sees the
antenna through this wire, the transmission line, but it doesn’t see
the transmit signal because it’s cancelling itself out at that end.”
This work builds on research reported six years ago by a group
from Stanford University, which devised a way for the transmitter
to filter its own transmission, allowing the weaker incoming signal
to be heard. It’s the theory behind noise-cancelling headphones.
Unlike the Stanford work, the Cornell group’s subtransmitter
concept will work over a range of frequencies — a positive in
this age of scrambling for available frequencies that used to be
the realm of over-the-air television.
“This wire is a fairly broadband structure,” Molnar said. “And
the thing you do to make it work over a wide range of frequencies is just control those different sub-gains of the transmitters
to make this cancellation always happen.”
Instead of needing a filter for every band, signal separation can
be controlled digitally. Upgrading to the latest version would be like
updating an app — as simple as downloading the latest software.
Financial support for the work came from the US Defense
Advanced Research Projects Agency.
Courtesy Cornell University.
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SAVE THE
DATE
21-23 November 2017
Melbourne Convention and Exhibition Centre

MELBOURNE

2017
Events for critical communications users and industry

27 July 2017
Rydges South Bank

BRISBANE

ONE DAY
CONFERENCE

In conjunction with ARCIA, Comms Connect
returns to Brisbane for a one-day conference.
 Case studies
 Technical presentations
 Networking drinks
 ARCIA Industry networking dinner
Tickets for the ARCIA dinner can be booked as part of your conference package.
Register at www.brisbane.comms-connect.com.au to reserve your seat.
In association with

Media Partner

Organised by

For further information regarding speaking or sponsoring at Comms Connect events contact:
Paul Davis +61 2 9487 2700 or email pdavis@wfmedia.com.au

www.comms-connect.com.au

Backhaul
Backhaul takes you on a trip down memory lane
as we look at what was happening in the comms
field of yesteryear.
25 YEARS AGO. The
cover of the August/
September 1992 issue
o f Wh a t ’s N e w i n
Radio Communications
featured Motorola’s
six-channel, handheld
GPS Traxar navigator,
one of the new breed
of amazingly small GPS units (it weighed only
480 g!). Inside the magazine, we reported on
Fiji becoming the first country to begin trials
of GPS for aviation navigation; Philips PTS
supplying an average of one High Capacity
Radio Concentrator per month to Telecom; AWA
winning an million-dollar contract to supply
microwave equipment to BP Exploration in
Colombia; OTC’s success in installation ‘echo
cancelling’ equipment in the Sydney and
Brisbane Seaphone systems; and Siemens Ltd
winning a $41 million contract to supply a new
radio system for CityRail in Sydney. John White
(Philips Mobile Communications) presented
a paper on how to integrate mobile data and
vehicle tracking; and Peter Hilly took us through
the process of planning and designing lowcapacity fixed links.
10 YEARS AGO. The
cover of the July/August
2007 issue of Radio
Comms Asia-Pacific
featured the Kenwood
TK-2170/3170 UHF/
VHR portables, billed as
examples of the latest
generation of two-way
radios and featuring a 128-channel/128-zone
capacity, FleetSync, emergency facilities and
an 8-character backlit LCD. Inside the magazine,
Grant Stepa opined on the benefits of WiMAX
in the 4.9 GHz band and its many uses, such as
transmitting X-rays from the Melbourne Grand
Prix’s trackside medical facilities directly to
the Alfred Hospital. Paul Schmitz from Agilent
presented a technical paper on distortion testing
of multifunction amps, and Brett Biddington
(then of Cisco) presented results from the 16th
Fleet Mobile Conference in Sydney.
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Spectrum
Spectrum management on the
agenda at RadComms 2017
As the government’s spectrum reform program moves from review to legislation with
the release of the exposure draft of the Radiocommunications Bill 2017, preparations for
the ACMA’s next RadComms conference (1–2 November in Sydney) are well advanced.
The Minister for Communications, Senator the Honourable Mitch Fifield will make the
opening address to delegates on the morning of the first day of RadComms 2017. The
following two days of presentations, discussions and debate will provide delegates with
a unique opportunity to understand and influence the direction of spectrum reform
in Australia, as well as gain insight into national and international developments in
spectrum management.
Spectrum reform will be a major focus of the conference and this is reflected in the
theme of ‘Spectrum reform — empowering users’. The Department of Communications
and the Arts will report on development of the Radiocommunications Bill following the
public consultation process that started in May. Spectrum users from the broadcasting,
radiocommunications and telecommunications sectors will provide their perspectives on
the direction and impact of spectrum reform, and bring their expertise to more detailed
discussions of specific aspects of the new legislation. This will enable delegates to
contribute to the overall development of legislation by the department as well as to
the ACMA’s approach to its implementation in areas ranging from accreditation rules,
equipment rules, interference management and the single licensing framework.
The ACMA’s ongoing spectrum management activities will be another major element
of RadComms. The latest Five Year Spectrum Outlook, the ACMA’s mobile broadband
strategy and the auction program for spectrum allocations will be discussed by the
ACMA and other stakeholders. A progress report on future use of the 3.6 GHz band
(after the consultation process that started in June) will be of particular interest to
many delegates, along with the AM-FM conversion program and planning for digital
radio in regional Australia.
As has always been the case, RadComms will also look beyond our shores to the
international developments that will influence and drive spectrum use in Australia in
the years ahead. 5G is moving rapidly through the standardisation process, trials are
underway around the world and its transformational impact — across the economy, in
a range of industry sectors and on spectrum management itself — is becoming clearer.
The contribution of small satellites to the Internet of Things is becoming clearer and
the prospect for the seamless integration of new and existing satellite systems into
terrestrial networks is rapidly emerging.
Finally, building on the success of last year, the ACMA will host smaller spectrum
management events and activities in the days before and after RadComms 2017. A
tune-up for licensees and stakeholders in the 800 MHz band has already been announced for Tuesday, 31 October. Planning is well advanced for other events that will
be announced over the months ahead. To keep informed about RadComms 2017 and
associated spectrum management events, visit the RadComms portal at www.acma.gov.
au/radcomms and subscribe to the email update service.

Mark Loney is Executive Manager, Operations, Services &
Technologies Branch, at the Australian Communications
& Media Authority. Over the last 20 years, he has led the
development, implementation and delivery of regulatory
arrangements for broadcasting, radiocommunications and
telecommunications services. He played a key role in the
establishment of the ACMA in 2005 and has been responsible for service delivery in Communications Infrastructure
Division of the ACMA since 2009.

www.CriticalComms.com.au

