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Digital Voice Modes

A If you are an amateur radio operattren | am sure you have
heard of one of the digital modes:=&tar, DMR or Fusior¥ou
may be wanting to dip your toes into the digital modes water
but not sure which pool to dip them in.

A Thisis not intended to bash any one modklike all forms of
technology anaachof these modes has@ace.

A 1 will start witha synopsisf each of the modeand then get
Into somecomparison.



Basic Digital Radio System

Difference in Modes




D-STAR

D-STAR (Digital Smart

. Technologies for Amateur
D'Star Slgnals Radio)is a digital voice and
data protocol specification
for amateur radio. The
4800 bps DATA STREAM system was developed in

EEEEEEEEEN the late 1990s by the Japan
AMBE ENCODE S bipeen SN Amateur Radio League and

IS a packebased standard
I I I I I I I I I I usingfrequencydivision
3600 bps VOICE & FEC multiple acces$FDMA) and

minimumeshift keying.
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900 bps TEXT / DATA
AMBE Vocoder

D-STAR uses Gaussian Minimum Shift Keying (GMSK




FUSION — CAFM

V/D (Voice / Data) mode hassRb-modes Fusionradio were introduced by
dependingon volume ofdata Yaesun 2013
FM envelope uses 12.5Khz BW
4400bps for voice, 2800bps for voieEC QE AR
¢ Data Full Rate (DW) supports 7200bps, (no Uses a similar DVSI AMBE DSP chig
FEQ usedin DMR buinewer than what's
usedin D*star

AMBE+2 Vocoder

Fusion uses a type of FSK called Continueosr Frequency ModulatioliC4FN)




User 1

Digital Mobile Radio (DMR)
IS an open digital mobile
User 2 radio standard defined by the
European
Telecommunications
Standards Institute ETSI.

A Occupied2.5Khz of channel space and is a two "slot"
TDMA based systethat usesan AMBE+2ocoder
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Slots per repeater
A Twoslots = two separate talk paths!
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27.5mStransmission with 2.5mSgap.




Digital Radios
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Digital Mode Comparisons

Feature / Item D-Star DMR Fusion
Ease OUse Easy Easy Easiest
Ease Of Programming Medium Harder Easy
Cost* Low-Medium LowHigh Medium
Extendability High Medium Low
Manufactures Few Lots One
Multi-band Radios Available Yes Yes Yes
VoiceQuality* Good Great Great
Call Sign ID* Yes No Yes
GPS Yes Yes Yes
Can Send Data No (textmessages  Yes
Bandwidth : 12.5 12.5/6.25
Concurrent Voic€hannels 2 1
ErrorCorrection* Great Great
Mixed Mode Repeaters Some Yes

* Additional information on following slides



Digital Mode Comparisons

A Cost

A ForD-star, the primary manufacturer has be&om and now
Kenwood. Thelcomand Kenwood gear | would say Is in the
medium to high range.An entry level handheld for-Bxar is
around $300.

A The cost of DMR radios vary greatly, there are many
manufactures of radios for DMRou can get dyteraradio In
the low $80s or go up to a Motorola radio that is above $500
approaching $1000.

A With Yeastbeing the only manufacturer of radios for System
Fusion, you are limitedI he entry level handheld radio for
System Fusion is in the mid $300's



Digital Mode Comparisons

A Voice Quality

A DMRand Fusion have excellent voice qualityis noticeable
especially when you go from analog to either of these
modes. D-Star has good audio, much better than analog, but
sounds a bit mechanical

A Call SigiD

A D-Star and Fusion both send yaeallsignin digital format
every time you key up the MidAccording to the FCC this
gualifies as an IDSo technically you do not have to voice ID
on either DStar or System FusiortHowever, it is still good to
keep in practice for when you are back on analog.

A DMR sends a radio id and your subscriber ID (CCS7 ID) in de
not your CallsignThis does not meet the FCC ID requirement
so you must still voice ID when using DMR



Digital Mode Comparisons

A Error Correction

A All of these modes have Forward Error Correction (FEC) but
not all of them are created equakrom my experience DMR
has the best and can recover from bit errors quickly making
for a great soundFusion is a close second with great sound,
especially in Voice Wide mod®-Star trails behind them, If
you are on the fringe and get some packet losStér like the
other modes puts out something unintelligible (called by
Many R2D2)However, BStar takes longer to recover when
that happens than the other modes



Digital Mode Comparisons

A Extendability

A Forall 3 modes, therare several devices DV4MiblyMega
DVHome SharkRFthat allowyou to access the network for-D
Star, DMR and Systelrusion. Taisetheseyou must have a
radio that can operate ithe mode you want to use. Using a
wireless hotspot from my cell carrier, | have all three modes
available wherever | go

A If you wanted to create your own repeater or high powered
hotspot, free software on a raspberry pie and a low cost GMSK
modem and one or two radiosith the appropriate interface
cables and yoare up and working.

A If you want to do more of theomputer thing witha headsetand
without a radio, thereare a number of USB dongles like
Thumb DV, DV Dongle.



Digital Access Points

DV4Mini

DV Dongle




Portable Hot Spots

DV4Mini andRPiI

Shark RF
openSPOT



