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Presentation Outline e

» Introduction.

» Malaysian experience.

» Common PPDR frequencies.

» SKMM Research Collaboration with UTM.
» Adaptive HF radio & data communications.

» Conclusions and future directions.
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PRIMER A

SHMM

Who is the real hero in the sinking of the J ¢--oiaeo0 D:Cario KaTE Wit
Titanic 19117 | -.

a) Leonardo Di Caprio
b) Kate Winslet

C) The Captain

NOTHING ON EARTH

d) The Owner B

e) The radio operator

f) None of the above
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Background E.H‘.}n

* Long distance communication is possible on the HF spectrum (3 to
30 MHz) by the refraction of radiowaves in the ionosphere.

« Variability in the characteristics of the electron density layers within
the lonosphere results in multipath fading phenomena that minimize
the reliability of transmission.

* Eventhough replaced by satellite and optical networks, the HF
spectrum is still of importance to the military, amateur radio,
shipping and diplomatic services.

« The main advantages lie in the low cost in terms of infrastructure
requirements and equipment setup, and being completely under
national control.
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Trends In HF Communications sﬁ.}q

« Communication applications are no longer limited to voice and telegraphy,
but includes text messaging [Jodalen Eggen et al,2004] , emaill
, Thales Systems Canada Inc, Lund et-al,2007), over-
the-horizon radar (Jindalee Project), facsimile and telemetry.

 Besides the introduction of new generation digital radio and multimode
modems, further improvement in the reliability and data transmission
throughput is achieved using adaptive radio technology, error control and
m-ary modulation.

 Further applications and upgrading activities includes trials for the US
Dept of Defence world wide HF network SIPRNET and NIPRNET,
upgrading of the Australian Defense Force HF radio network, the US Navy
Battle Force Email 66 and NATO CE2001-5066 HF Network Trials.
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Beneficiaries Eﬁh}n

Any organization that requires mobility with minimum infrastructure
available and operates over large expanse of water or land.

Organization includes

e Military

e Shipping operators
e Oil and gas

e Deep sea fishing
 Law enforcement
e Search and rescue
e Telemetry
 Amateur radio
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Experience in Acheh
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Experience in Acheh
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Experience in Jogjakarta Eﬁh}n
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Facilities at UTM Eﬁh}n

}
.—

The system setup used at the DSP Lab, Faculty The experimental setup used at the Taman
of Electrical Engineering, UTM Negara Endau-Rompin

Suruhanjaya Komunikasi dan Multimedia Malaysia. Off Persiaran Multimedia, 63000 Cyberjaya, Selangor Darul Ehsan. Tel : +603 - 8688 8000 Fax : +603 - 8688 1000

[ R



Controller Software

SHMM

MyHF Messenger v4
File TNC Setting Operation Help

e

VAER ) 6Y

|2

i~ Dperation Mode — — Comm. Port — Comniand Cantral -
& Unsecured " Comm. 1 | ..EME‘.'_]
" Secured  Comm. 2

- Station 1D
Terminal Call Sign Destination Call Sign
|3w3252H0 |Fwi3252CH

i~ Transmitter - -~ Receiver —
teszage : Mezzage :
Then should consider using alternative frequencies <A I252HO > We are connected.

from our previous assignment,|
CPWEZB2ZCH: What iz your tranzmit power and
baud rate?

LIW32H2HO > Our tranzmit power is 10 watt and
baud rate of 200,

<P IZEZCH: Same with us

LW 3252HO > Lets discuszs about the preparation
far the coming exkibition.

<P E252CH> Have you decide on the choice af
frequency?

LFIW3252H0 > It should depend on the ASAP
prediction WF and the closes frequency to that
ztated on frequency aszignment,

LPNE2B2CH: Then it should be 6.803 for the
morning and 8.095 for the afternoon and evening.

SR I252HA > We should start with woice, follow
by unzecured and zecured messenger.

LI32H2CH > What should we do if we can't get
link, @ the bwo frequencies?

|-

| B

SIBHd | [ Clear .
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Opportunities for Improvement sﬁ.}n

« Choice of communication frequencies : relates to reliability with minimum
transmit power.

« Application of prediction software to improve frequency management.

« To meet Res. 646 (WRC-03). common set of frequencies needed to
Improve coordination within the ASEAN region.

 Encourage the use of adaptive radio technologies or ALE (Automatic Link
Establishment).

« Promote the use of digital communication for short messaging and emalil
with electronic security features.
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Common Frequency FACSMAB

Members Countries

A

SHMM

At 781st FACSMAB Meeting (Dec 2006) - a set of common HF
frequencies were adopted as common frequencies for disaster relief
communications during relief efforts within FACSMAB member

countries
Table 1 - HF Frequencies for Disaster Relief Communications
Within and Outside of FACSMAB Member Countries
3 MHz 6 MHz 11 MHz 14 MHz
Band Band Band Band
3.122 6.314 11.202 14.270
3.341 6.3417 11.217 14.275
3.815 6.4501 11.230 14.293
3.925* 6.771* 14.303*
3.950* 14.325*
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RAC Field Services HF Emcomm 5
Frequencies Stavim

In Nov 9 2008, frequencies and modes of operation have been pre-determined for use
of the Amateur Radio Emergency Service (ARES) during an emergency
or disaster occurring anywhere in Canada.

SSB Freq Tactical CW Freq Tactical Digital Freq Tactical
75M -3.675 MHz Alpha 80 M -3.535 MHz Golf 80 M - 3.596 Mike
LSB MHz
40 M -7.135 MHz Bravo 40 M -7.035 Hotel 40 M - 7.096 November
LSB MHz MHz
20 M - 14.135 MHz Charlie 20 M - 14.035 India 20 M - 14.096 Oscar
USB MHz MHz
17 M - 18.135 MHz Delta 17 M - 18.075 Juliet 17 M - 18.096 MHz | Papa
USB MHz
15 M - 21.235 MHz Echo 15 M - 21.035 Kilo 15 M - 21.096 Quebec
USB MHz MHz
10 M - 28.235 MHz Foxtrot 10 M - 28.035 Lima 10 M - 28.096 Romeo
USB MHz MHz
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Research Collaboration with UTM sﬁ.}n

« To facilitate the research on use of HF communication in PPDR
applications, SKMM has awarded a research grant to the Universiti
Teknologi Malaysia in September 2007.

 Research title : The Use of Frequency Adaptive HF System.

* Among the objectives are to verify HF coverage within Malaysia and
evaluate performance of adaptive HF communication for voice and
data.

« Collaborative organization includes : UMP, UiTM, Malaysian Red
Crescent Society, amateur radio operator, RF Comm Sdn Bhd and
SKMM.
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A

Research Collaboration with UTM =550

* Prior to the SKMM grant award, UTM has actively conduct research
on digital communications over HF through grants awarded by

MOSTI.

 To ensure the research is legal, SKMM has assigned 4 frequencies
to UTM for experimental purposes since 2004.

» Further frequency allocations will be assigned as requested.
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Discussions E.H‘.}n

The field trials were conducted by lower power of less than 25 watts for
all sites.

Based on the experimental results, PACTOR Il is more robust
compared to PACTOR | with transmission reduction by 3 times.

With channel coding, no errors were present during short messaging,
Image transmission and text file transfer for both digital modes.

For secured mode, authentication and key distribution time introduce
overhead in terms of processing time. Secured data transmission time
IS about 1.25 times longer compared to unsecured data.
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Present Status and Directions EHA,,},,

+ Sea trials conducted along the Straits of Malacca from the 17 to
20 July 2006 on the MV Pemancar.

+ Permanent stations have been established in Kuala Lumpur
November 2007and Kuantan in April 2008.

+ The research group is looking for an institution partner in the
northern region.

+ Expected delivery of Barrett adaptive radio in December 2008.
+ Plan field trials for Sarawak and Sabah in 2009.

+ The research group is looking for opportunity to use adaptive
radio technology with both voice and data in disaster recovery
operations.
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SHMM

THANK YQU
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