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Survey of Digital Voice Mode Users 

 Do you own a radio that transmits digital voice? 
 

 What type of digital voice?   
 

 Last time you used it FOR THAT FUNCTION? 
 

 For a repeater contact? 
 

 Point to Point? 
 

 Via internet linking? 
 
 Use other features? 
 



A Brief 136 Year History of Wireless Communications 

1880 2020 

Today 

1910 1930 1950 1970 1990 2000 

1895 
Marconi 
1 Mile  

Transmission  

1887 
Hertz  

spark gap 

1906 
First wireless speech 

 transmission  
by Fessenden (Canada) 

1915 
Wireless voice in  

AM from NY to SF 

1920 
Shortwave  
Discovery 

1932 
Early BBC  

TV Experiments 

1934 
FCC formed to aid in  

regulation and  
spectrum management 

1942 
Rapid innovation  

brought on by WW2 

1968 
Carterphone 

1974 
FCC allocates  

40MHz for cellular telephony 

1984 
AMPS  
cellular 

1982 
GSM and  
InMarSat 

No More CB Licenses 

1961 
1st OSCAR  

Satellite Launched 

2011 
FCC  

Narrow banding 

1994 
Trunking and  

early digital 

2010 
APCO 25 

 

2020 
Major IP   

shift 

2018 
FirstNet 

1997 
Mass Internet 

 Adoption 

1973 
Early FM  
Repeaters 

 

1954 
Early AM  
Repeaters 



What is Digital Voice (Part 1) 

• Digital data modulating  
     an RF carrier 

 
• The data is digitized audio from  
     an A/D converter 

 
• Then it is passed to a vocoder to  
     compress the data and add error 
     correction 
 



What is Digital Voice ( Part 2) 
 
• This processed data is ALWAYS sent in uniform length packets 

 
• The header data is pre-pended to provide synchronization, including  
     destination (QSO direct, through or to a repeater, etc) and identity (K2GOG) 

 
• There is also the ability to interleave/substitute voice with text, photo or data. 



Current Digital Voice Infrastructure 

Global Repeater Count as of 10/20/2016 (9/14/2016) 

 

• D-Star  Repeaters 2051 (2036) 

 

• DMR Variant Repeaters 1493** (1462) 

 

• Yaesu Fusion Repeaters 1431 (1401) 

 

• P25 Repeaters 213 (211) 

 

• NXDN Repeaters 82 (81) Negative growth? 

 

Repeater counts were taken from the                                  website  

** Confirmed does not include the Brandmeister Network 416 Industrial Repeaters and 135 Homebrew Repeaters 



New York D-Star Repeater Locations 

29 



New York Fusion Repeater Locations 

32 



New York DMR Repeater Locations 

45 
 



Current Digital Voice Terminal Roundup 

Current “On Market” Terminals as of 9/14/2016 

Icom D-Star  (6 Total, 2 Vendors) 
 

• 1 Mobile/Base HF/VHF/UHF 
• 2 Mobile VHF/UHF 
• 1 Handheld VHF/220/UHF*1 

• 1 Handheld VHF/UHF 
• 1 Handheld UHF 

 

DMR (48 Total, 9 Vendors) 
 

• 16 Handheld VHF or UHF 
• 8 Mobile VHF or UHF 
 

Yaesu Fusion (7 Total, 1 Vendor) 
 

• 2 Mobile/Base HF/VHF/UHF*2 

• 2 Mobile VHF/UHF 
• 1 Mobile VHF 
• 2 Handheld VHF/UHF 
 
 
 

 
 

 
 

 
 
 

Sourced from Universal Radio and Amazon 



Alinco GFSK  

Since 2002 to Present 

$199 



Icom D-Star 

• Icom licensed Alinco’s GFSK and improved upon it 
 

• Icom ACTUALLY had a plan!! 
 

• First REAL Amateur Vendor with DIGITAL circa 2004….. 

Started With…. … And Now 



Yaesu Fusion 

• Good progress for a one vendor ecosystem since 2011 
 
• First REAL Amateur Vendor with affordable mobile radio 
 
• Price drop strategy 
 
• Past Strategic partnership   



Digital Mobile Radio (DMR) 

• Started life as 
 

 
• Motorola opened its intellectual 

property (IP) to make it an open 
standard through European 
Telecommunications Standards 
Institute (ETSI) Standard TS 102 361 

 
• Sample vendor ecosystem 

representation  

NEW!  



Who else and WHAT else is out there? 
Ever hear of Wireless Hold, BlueSPOT, Dvmega, DV4Mini? 

• Growing domestic vendors 
 
• Software Defined Radio is the future 
 
• Multimode Hot spots and Radios 
 
• Upgrade existing “select” infrastructure 
 
• What happened to                           ? 



Enter the Baofeng 

• DM-5R not true DMR (Tier 2) yet 
 
• Upgradeable via flash update 
 
• Low price (USD 70)  
 
• Dual band 

 
• Do not rush to buy this radio 

 



Frequency Modulation  
(FM on WA2MJM Repeater) 
 
 
 
 

Narrow Frequency Modulation 
 (Simplex on 146.520MHz) 

 
1200 Baud AFSK over FM 
(APRS on 144.390MHz) 
 
 
 
 
 

 
9600 Baud FSK over FM 
(High Speed Packet on 70cm) 

What does it look like?  

Good Ole’ FM 



Digital Voice (DV)… Under the hood 

GFSK 
 
 
 

 
TDMA 
 
 
 
 
 
FDMA 



Digital Voice (DV)… Under the hood 

It is not just about something new solving a problem that does not  
exist to just have a more complicated or expensive product to sell 
 
 

 



DV Misconceptions 

1. DMR is just commercial equipment, like Motorola 
 

2. Icom D-Star is only Icom infrastructure and terminals 
 

3. Yaesu Fusion is only 
 

4. The repeater needs internet access 
 

5. It is expensive to get active on Digital Voice 
 

6. What is the PL tone? 
 

7. There is no local DV, I am not wasting the money 



1. DMR is just commercial equipment, like 
Motorola 
 

2. Icom D-Star is only Icom infrastructure 
and terminals 

 

One of the answers…. BRANDMEISTER? 
            www.brandmeister.network  

http://www.brandmeister.network/


Still do not understand what is Brandmeister? 

• D-Star does NOT work with Fusion 
 

• DMR does NOT work with D-Star 
 
• Fusion does NOT work with D-Star 
 
• Brandmeister DOES allow all DV to “mostly”  
      talk to each other 
 



Yaesu Fusion is only….. 

Yeeeeaaah… 
• Only one commercial repeater, but made from two ham grade mobiles 

 
• Only Yaesu equipment but really cool and THAT. IS. TOO. BAD. 
 Did you know? 

 
• Yaesu’s $500 discounted Fusion repeater backfired. 
• Motorola had a 30% equity stake in Yaesu 
 
Result: 
 
• More analog FM only repeaters 
• More multimode repeaters 
• No major lift in sales of terminals (for digital) 
• Motorola trying to gain market share back 



The repeater needs internet access 

It helps, but not 100% needed (yet) 

N2DXL DMR Repeater 
Clove Mountain Dutchess County 

449.975 MHz 

KC2OBW  DMR Repeater 
Highland, WRWD Tower Ulster County 

440.3125MHz 



The repeater needs internet access 

Connection. YES. 

N2LEN  DMR Repeater 
New Baltimore Green County 

449.025 MHz 

Brad? 



The repeater needs internet access 

Connection. Soon. 

K2ATY 
Mt. Beacon, Dutchess County 
441.01875 ( Input 446.01875) 

Color Code 10, Talk Group 9, Time Slot 2 



It is expensive to get active on Digital Voice 

Only if you buy the radio just for that 

Only if there is no one good to speak to or listen to 

Only if you don’t sell some of your old AM only 6m equipment 

Only if you think $110-150 is expensive for a single band radio 

Only until more people buy them 



What is the PL tone? 
 

There is no PL tone, but there are features like that to allow access 

All need to register call sign or user ID for access to IP connected repeaters 

 User ID 
 
 Color Code 

 
 Time Slot 

 
 Talk Group 
 

 Call sign 
 
 Auto Mode Select 

 Call sign 
 

 Source Module 
 

 Destination Module 
 



There is no local DV repeater, I am not 
wasting the money 

MMDVM  
Multi Mode Digital Voice Modem 



More about Brandmeister (Overview) 
 Acts as a gateway and bridge for all multimode repeaters or single  

mode repeaters to act as a node on the Brandmeister Network 



More about Brandmeister (Network) 
 



More about Brandmeister (Repeaters) 
 

Acts as a gateway and bridge for all multimode repeaters or single  
mode repeaters to act as a node on the Brandmeister Network 

• The 133 Homebrew repeaters either use commercial  
     equipment without the expensive internet bridges offered by Motorola or Hytera 



More about Brandmeister (Status) 
 Acts as a gateway and bridge for all multimode repeaters or single  

mode repeaters to act as a node on the Brandmeister Network 



More about Brandmeister (Users) 
 Acts as a gateway and bridge for all multimode repeaters or single  

mode repeaters to act as a node on the Brandmeister Network 



More about Brandmeister (Hose) 
 Acts as aggregator for all traffic on the Brandmeister Network 

hose.brandmeister.network 



More about DV4MINI (Hot Spot) 
 



$2400+ for 1 
band repeater 

$1200+ for 1 
band repeater 

$800+ for DUAL 
band repeater 

$500+ for 1 band 
RF Repeater 

Limited 
commercial 

repeater H/W 

Wider range of 
commercial 

repeater H/W 
 

Limited 
commercial 

repeater H/W 

Will work with 
most commercial 

repeaters 

1 1/2 Vendor 
terminal 

ecosystem 

More than 9 
vendors of 

significance  

1 Vendor 
terminal 

ecosystem 
 

Supports 
everything 

Portables start at 
$300 

Portables start at 
$100  

(Not including Baofeng or 
Wouxon) 

Portables start at 
$300 

 

Supports 
everything 

 

Mobiles start at 
$400 

Mobiles start at 
$300 

Mobiles start at 
$150 

Supports 
everything 

DV Costs 
 



DV Benefits 
 

• Improved communications for ARES/RACES 
 

• Multiple infrastructure options 
 

• Range of equipment to get started at any budget 
 
• DV has better battery life (FDMA and TDMA, not GFSK) 
 
• DV operates further into the noise floor compared to FM (FDMA/TDMA) 
 
• Identification and location is configurable for specific needs 
 
• Growing network 
 
• What else 



Thanks…… 
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