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ARE HF BLOS CIRCUITS STILL A VIABLE
COMMUNICATIONS MEDIUM IN 20127

Summary:

An attempt to answer the question raised by many military and government
communicators on a regular basis. With so many mediums available today, is HF still
viable considering the large capital investments, limited bandwidths and atmospheric
challenges? Briefing will present the authors comments and relevant comments from
other HF industry leaders, address the impact or potential impact of new technology on
modern HF communications circuits.
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Thank you for your
attention !
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As Paul Harvey used to say;

“Here's the rest of the story”
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SOME CRITICS SAY THAT HF APPLICABILITY
AND USAGE AS A VIABLE COMMUNICATIONS
MEDIUM IS FADING INTO THE SUNSET AT

THE ONSET
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SINCE THE MID-90’s THERE HAVE BEEN MANY
VOCAL PROPONENTS THAT HF IS A DYING
TECHNOLOGY WHOSE TIME HAS COME AND GONE.
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You could & would get an argument
about that st ‘ 1is room,




WHY WOULD SOMEONE COME TO
SUCH A CONCLUSION?

1. Uninformed ?

2. Proponent of another technology ?

3. Not abreast of technological
innovations in HF ?

4. Based on erroneous prior
experience or beliefs

5. Drawing conclusions on
misinformation

6. Making assumptions that “seem’
right but are not fact based
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Common User mental images when
HF radio usage is mentioned

* COMPLICATED TO USE
* SUBJECT TO THE WHIMS OF THE ATMOSPHERE
* OLD, OUTDATED TECHNOLOGY
* SLOW

* UNRELIABLE

* LOW CAPACITY

* EXPENSIVE

* BiG / BULKY

Drawing Courtesy mamamia.au



TIMES, THEY ARE A CHANGING

ONE SIMPLE
EXAMPLE

Big ?
BULKY ?

OLD TECHNOLOGY ?
COMPLICATED?




TIMES, THEY ARE A CHANGING

1. Where are all the HF engineers?

2. Is anyone teaching HF radio at a college academic
level?

3. If there is a demand, will engineers come?



TIMES, THEY ARE A CHANGING

1. Where are all the HF engineers?

* Retired?

e Dead?
 Retired & dead?
* Different occupation (their choice)

» Different occupation (employers choice)




TIMES, THEY ARE A CHANGING

2. Is anyone teaching HF radio at a college academic level?

 Well, are they?

 Academic web searches show little out there

e Calls to 4 universities — HF “may” be “touched on” in
various EE curriculums

 Most likely HF education out there, but hard to identify




TIMES, THEY ARE A CHANGING

3. If there is a demand, will engineers come to HF
engineering?

* Or will they?

 What technologies are engineers seeking
today as an occupation?

e Cellular, DAS, networking, data security,
gaming




The Census

How LoNG HAVE You BEEN IN HF RADIO FIELD?

v’ <5 years
v 6~ 20 years

v’ Just a damn long time, 20+

Marconi — 1874 ~ 1920
1909 Nobel Prize (with Braun) for 2011 Young Engineer of the Year, Danielle

“development of wireless telegraphy” Vardaro --The Boeing Company

(from Wikipedia) (From IEEE)



WHO ARE THE MAJOR USER GROUPS IN 2012?

MILITARY




WHO ARE THE MAJOR USER GROUPS IN 2012?

Non-Military

Government




WHO ARE THE MAJOR USER GROUPS IN 2012?

Commercial ‘
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WHO ARE THE MAJOR USER GROUPS IN 2012?

Humanitarian

World Health
Organization



WHO ARE THE MAJOR USER GROUPS IN 2012?

United Nations




WHO ARE THE MAJOR USER GROUPS IN 2012?

Illicit Users

California
o Arizona New Mexico

N

P Cocaine traffic
B Ephedra traffic
= rrze
B All drug traffic
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WHAT IS NCS 3-10 AND WHY SHOULD | CARE?

From NCS Public Data

What is NCS Directive 3-107

“The NCS developed NCS Directive 3-10 in coordination with the Office of Science
& Technology Policy (OSTP), the Committee of Principals, and other department
and agencies of the Federal Government. This directive describes the Minimum
Requirements for Continuity Communications enabling departments and
agencies to execute their mission essential functions. The NCS also developed
engineering implementation guidance to assist in this effort.”

What is CCA?

“Continuity of Communications Architecture (CCA) is an ongoing project that will
represent a system of systems interconnecting the minimum communications
described in NCS Directive 3-10.”



RESULT OF INFORMAL SURVEY AMONG OEM

STRATEGIC HF MANUFACTURERS
(REGARDING CY 2010 ~ 2011)

What is Being Quoted

® 100~400W
m 500~1 kW
M 2.5~5 kW
m 10+ kW




RESULT OF INFORMAL SURVEY AMONG OEM

STRATEGIC HF MANUFACTURERS
(REGARDING CY 2010 ~ 2011)

Number of Quotations Made (over 10 year running average)

CY2008
CY2009
CY2010
CY2011




RESULT OF INFORMAL SURVEY AMONG OEM HF

MANUFACTURERS
(REGARDING CY 2010 ~ 2011)

Type of Equipment Quotations Made

M Tactical

M Strategic

CY2006 CY2007 CY2008 CY2009 CY2010 CY2011



SOME PEOPLE COULD, WOULD AND DO
ARGUE THE WE HAVEN'T COME VERY FAR IN
HF RADIO IN THE RECENT PAST.



COMPETITION FOR HF BUDGETS SSS

* LOS MEDIA

* SATELLITE
* LASER

* MICROWAVE / MILLIMETER WAVE

ITE

222211171

* NEAR LOS
e MESH NETWORKS

e VHF & UHF TERRESTRIAL RADIO
e THE ELECTRONIC WARRIOR

* |[NTEGRATED MEDIA
* WIRELINE

* |[NTERNET (PUBLIC, SIPPER, NIPPER)
* VOIP




How Big Is Your Pipe?

It’s a given in 2012, everyone needs a bigger pipe to
move data with greater capacity and speed, no matter
what the medium from HF radio to fiber. At one point

300 baud was considered fast.

The original model 300 baud Smartmodem
Courtesy Wikipedia



SUCCESS OR FAILURE AS A TRANSMISSION MEDIUM

The continued viability, continued and future
implementation of HF radio as a transmission
medium rests in the mediums ability to
transport more data faster and more reliably.



WHAT OUR CUSTOMERS WANT / NEED

A reasonable assurance that their
capital investment will result in their
message will arriving at the desired
point.

A reasonable assurance their message
will arrive, in a timely fashion.

A reasonable assurance their message
will arrive, accurately.

e o7

Express
When It Absolutely
Positively Has To Be There



WHAT OUR CUSTOMERS WANT / NEED

e Wb

2

More accurate forecasting tools to |
propagation modeling 5000 zviagn
Technology to move more data

Regulatory changes to support technology
IP based connectivity for HF equipment
OEM'’s to realize there are fewer & less
skilled HF operators-eliminate the operator
Self defining networks that “auto-
configure” using sevices like ALE










12.02.2009 Reuters
Author Andrea Shalal-Esa HEUTEHS
About ISON

...The crash of a U.S. communications satellite and a defunct Russian military satellite was a wake-up call that government action was needed to “clean” up
increasingly congested orbits, said Vladimir Agapov, a senior Russian scientist.

It also “clearly demonstrated the inability of the current surveillance systems” to accurately predict close encounters quickly enough to avert a collision,
said Agapov. He works with the International Space Observation Network (ISON), a nongovernmental group that uses a worldwide network of 18 scientific
optical facilities to track objects in space...

Full material

Space traffic congestion needs money, technology. Thu Feb 12, 2009 2:19pm EST

By Andrea Shalal-Esa — Analysis

WASHINGTON (Reuters) — The dramatic collision of U.S. and Russian satellites is the latest in a series of orbital events that highlight an urgent need for better
monitoring of the growing traffic in space.

Tuesday’s crash will increase calls for additional Pentagon spending to track space debris and satellites, U.S. space experts said. It also may give new impetus to
a drive to set international standards for companies and governments operating in space that may include equipping new satellites with sensors or mandatory
propulsion systems so they can be moved to ease traffic congestion.

China’s anti-satellite test in January 2007 sparked concerns about the U.S. ability to quickly determine if any problems were caused by natural phenomenon,
technical malfunctions, debris strikes, or even enemy attacks.

Iran’s launch of its first satellite earlier this month was a reminder of the growing number of space-faring nations which are adding to the traffic.

U.S. and European officials this week called for expanded efforts to monitor objects in space. Better information and technology might have helped to avert
the satellite crash, which created at least 500 to 600 new bits of debris that could jeopardize other spacecraft in the future, they said.

“It emphasizes the need for expanded safety and navigational situational awareness, as well as the potential benefit of establishing some kind of international
standards,” said one senior U.S. official, who asked not to be named.

U.S. defense spending is under increasing pressure, but lawmakers are more apt to back preventative spending now that a major collision — once considered
unlikely — has occurred, said one congressional aide.
MORE



INFORMAL (OFF-THE-RECORD) SURVEY OF KEY NAVAL
COMMUNICATIONS PLAYERS REGARDING HF USAGE

Use MIL | Use Comm | Use HF | Vessel |Use of Satellite| Use of HF in HF CapX Main Reason For HF Use
Satellite | Satellite OOT |in Next 5 Years| Next 5 Years |Anticipated
R&R MARKET, SAT IMPAIRMENT,
N America X X X N INCREASE STEADY YES CONTINUITY
Central America X X Y DOWN UP YES COST CONTROL, BUDGETS
S America X X Y DOWN UP YES REDUCTION OF AIRTIME BUDGETS
N Europe X X X N STEADY UP YES REDUNDCY / DIVERSITY / SAT CONGESTION
N Africa X X X N STEADY STEADY YES REDUNDCY
S Africa X X Y DOWN UP YES REDUCTION OF OPERATING COSTS
TIGHT BUDGETS, INCREASED AIRTIME
Pac-Rim X X X N STEADY UP YES COSTS

HF RELIABILITY IS IMPROVING

SUMMARY OF KEY COMMENTS HEARD:
 SATELLITE CONGESTION
* SATELLITE INOPERABILITY (FAILURE, SHOOT-DOWN, JAMMING)

PROMISING NEW TECHNOLOGY FOR HF SYSTEMS




PROMISING TECHNOLOGY

Software defined HF radio is now coming of age (it’s here folks)

Improved / new modem technology, improved symbol rates
(Sym/sec)

Advances in DSP / filters /processing technology to allow digital
long haul circuits

24 kHz Wideband HF Data Modem Standards

VoIP capabilities are nearly the “norm” in current generation radio
and modem devices

New processing capability, including multiple parallel processors in
radios are bringing high horsepower data capability inside the radio



THE REGULATORY
MAZE OF CHANGES

THE PROMISING 24 KHz WIDEBAND
HF DATA MODEM STANDARDS WITH
BANDWIDTHS FROM 3~24 KHz WILL
HAVE TO BE APPROVED AND
ENDORSED BY RELEVANT REGULATORY
AGENCIES ON A GLOBAL BASIS.




WHAT ARE THE HARD LIMITS?

* Harry Nyquist - [, <25

A
Ralph Hartley- M =1+ INR

* Shannon—Hartley theorem- ¢ = Blog, (1 + %)



THE AMATEUR RADIO FACTOR?

* Itis estimated that more than 50% of persons involved in HF professionally
are also amateur radio operators.
* Are hams a pain in the butt, useful contributors, or a distraction to HF Pro’s

* What came first? Ham radio or the job?

e Art Collins — Founder Collins Radio Company - WOCXX

* E. F Johnson —Founder E.F. Johnson Company - 9ALD (W9ALD)

* Dr. Michael Schulhof — (fmr) CEO Sony USA — K1OKI

* Dr. Harold Beverage — Inventor(antennas) & RCA — W2BML

e John Scully — CEO Apple Computer — K2HEP

* Robert Miller — Chief Engineer — RCA - W2IBO

e Dr. Ulrich L. Rohde — Rohde & Schwarz — KA2WEU

* Albert Kahn — Founder Electrovoice — K4FW

e Ralph Haller — FCC PRB Chief — N4RH

* Dr. Ronald Stordahl — Founder Digi-Key — N5IN

* Michael Staal — Founder KLM Antenna (now M2) — K6MYC

* Bary Bertiger — VP/GM of Motorola (inventor of Iridium) — WA7UKR
e David Packard — HP — 9DRV

* JackS. Kilby — Nobel Prize in 2000 — Inventor of the IC — WITGY
 Edward J. Andrew — Founder Andrew Antenna — KB9KV

» Karl Hassel — Founder Chicago Radio Labs ( aka Zenith Radio) — 9ZN



THE AMATEUR RADIO FACTOR?

* Are there any professional HF radio developments
connected to amateur radio or amateur operators?

* Sure,
* Developments -
* Because of;
* |n spite of;
* Driven by them;

The national association for i

AMATEUR RADIO |

Station of NE7X



WHAT KEEPS HF VIABLE AS A MEDIUM IN 20127

TRUE GLOBAL COVERAGE WITH REASONABLE
INFRASTRUCTURE

WIDE VARIETY OF MANUFACTURERS, FEATURES AND COST
GENERALLY NOT SUBJECT TO MANUFACTURER
“PROPRIETARY” PROTOCOLS

MIL-STD INTERFACE DRIVERS AMONGST VENDORS

END TO END NETWORKS IN YOUR CONTROL

NO RECURRING AIRTIME OR SPECTRUM FEES

RELIABLE, REDUNDANT, MAINTAINABLE EARTHBOUND ASSETS
PROVEN TECHNOLOGY & SCIENCE

SYSTEMS / NETWORKS SCALABLE TO BUDGETS



HF LIMITATIONS AS A MEDIUM IN 20127

THROUGHPUT EITHER AS A VOICE OR DATA NETWORK
e BANDWIDTH
* SPEED

CIRCUIT RELIABILITY

REGULATORY CHALLENGES |

PUBLIC RELATIONS IMAGE.....
OLD - SLOW - UNRELIABLE



ToPIC REVIEW OF THIS SESSION:

 WE HAVE A VIABLE COMMUNICATIONS MEDIUM

* THE BARS FOR RELIABILITY AND THROUGHPUT ARE RISING
RAPIDLY

* TRYING TO SATISFY THE DATA NEEDS OF THE “IPOD
GENERATION” WILL ALWAYS BE A CHALLENGE.

 HF WILL NOT LIKELY BE A SUFFICIENT IP PIPE IN OUR GENERATION

 SDR RADIO IS BECOMING THE “NORM”, GOOD NEWS !



ACTION POINTS FROM THIS MEETING:
MASS NON-VIOLE

DIRECT HETION

* BE A KNOWLEDGEABLE HF USE PROPONENT

 ACTIVELY CORRECT MISINFORMATION

* DISSEMINATE POSITIVE NEWS ABOUT HF AND HF TECHNOLOGY

 STAY INFORMED (AS YOU ARE BY BEING HERE)

* ENCOURAGE NEW AND CONTINUING R&D EFFORTS WITHIN YOUR
ORGANIZATIONS

e SUPPORT FAVORABLE REGULATORY MOVEMENT



INFORMATION SOURCES UTILIZED IN PREPARING THIS PRESENTATION:

THIS IS NONCOMMERCIAL PRIVATE PRESENTATION INTENDED FOR USE BY THE AUTHOR AND HFIA.

CREDITS:

*  Google Images

*  Wikipedia

. HFIA Presentation on Wideband Modems, Blocksome, Furman, Johnson, Jorgenson & Nieto
e www.gsl.net

*  Mindtools

*  Non-copyright internet resident images

*  Credit provided where available



http://www.qsl.net/
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On behalf of APC, and my colleagues
who’s jobs depend on HF radio, thank
you for the opportunity to address this
esteemed group of HF experts




