
Digital Mobile Radio (DMR)
For The Challenged *

by Doug Sharp - K2AD

* And don’t give me grief about the title.  Joe KD0TYU picked it. 



DMR For The Challenged
• I’m glad you are here today 

• Are you DMR challenged? 

• Most hams are challenged in some way with DMR

• Including me!  

• DMR is a complicated protocol

• “If it’s too complicated, it’s not going to work” says Scott, W0KU 

• I don’t think that DMR is too complicated

• I am challenged every day

• I learn new things every day

• DMR is good
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Let’s learn something new together

The K2AD Seal of Approval



To understand DMR we start with Maxwell’s Equations
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Basics
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• Often associated with Motorola Solutions  (Motorola TRBO)

• But many vendors with product in the ecosystem

• Typically used on VHF (144 MHz) and UHF (440 MHz) bands

• Originated as a commercial protocol

• Three Tiers of DMR 
• Tier I: Simplex (and places the same information in both time slots)

• Tier II: Repeater and two-slot TDMA

• Tier III: Trunking



DMR Standard – ETSI TS 102 361
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Disclaimer: Slide stolen from Bob Witte, K0NR (without his permission, but being he is a friend, I’m sure he won’t mind.)  

Please don’t feel that “things that are not DMR” are bad. 
It is NOT a war of the digital protocols. They are just not the subject of this presentation. 



Digital Voice versus Analog FM Voice
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• Digital Voice sounds 
weird until you 
adjust your brain

• Analog FM is better 
when the signal is 
strong

• Digital Voice / DMR 
is better when the 
signal is weak



TDMA and Spectrum Efficiency  (A lot of words)
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• A “traditional” Analog FM signal 
• Occupied Bandwidth is 16 kHz  (Emission Designator 16K0F3D)

• Channels spaced at 15 or 20 kHz (VHF) or 25 kHz (UHF)

• A DMR Narrowband Digital Voice (NBDV) Signal
• Occupied Bandwidth is 12.5 kHz (Emission Designator 7K60FXE)

• Channels spaced at 12.5 kHz (UHF) or 15 kHz (VHF) depending upon band 

• TDMA – Time Division Multiple Access
• DMR utilizes two-slot TDMA

• Time slots are thirty milliseconds each (30 ms)

4X Efficiency - DMR occupies half the bandwidth of analog FM 
and delivers two conversations at the same time! 



TDMA and Spectrum Efficiency   (1000 word equivalent)
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4X Efficiency – Can you see the efficiency? 



TDMA Time Slots
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• TDMA allows two conversations on the 
same repeater

• One conversation on Time Slot 1 (orange)

• Second conversation on Time Slot 2 (blue)

• If properly implemented, neither knows 
the other is there! 

Perhaps a traffic circle that actually works? 

Example: Horsetooth DMR Repeater

Example: Horsetooth 145.115 and 447.275 MHz



DMR Identifiers
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• Yes, you need one

• You can, but you should not, create your own 

• The Radio ID is NOT accepted by the FCC as legal identification

• You can use the same Radio ID in multiple radios …
• but you can not talk between radios with the same Radio ID

• Radio ID is used to route calls within the DMR network

• You can program your radio to display the callsign of the other station ...
• But this is a function of your radio
• Callsigns are NOT sent over the DMR radio.  Only the Radio ID. 

• Radio ID is free.  Just do it. 

Go to RADIOID.NET to obtain a DMR ID 



Talk Groups

5/16/2020 DMR Basics by K2AD 11

• DMR transmissions use Talk Groups
Example: TG 1, TG700 or TG 3108

• In amateur use, usually organized by geography, language or content
Example: TG700 is Rocky Mountain, TG721 is Northern CO

• Talk Groups can be static (always connected) or Dynamic (PTT 
connected)

• RMHAM DMR generally uses Static Talk Groups

• Brandmeister DMR uses both Static and Dynamic

• A DMR bridge (like a cBridge or the Brandmeister Network) can ”route” 
a Talk Group from one repeater to another



What do I need to program my radio
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Analog FM:
• Frequency
• Offset (for repeaters)
• CTCSS or DTCSS tone

DMR:
• Frequency
• Offset (for repeaters)
• Color Code
• Time Slot (TS1 or TS2)
• Talk Group (example: TG700)
• Your radio ID
• Other radio parameters specific to your radio

I can hear W0KU saying it now, “It’s too complicated …” 



Where do I find programming information

5/16/2020 DMR Basics by K2AD 13

Try the web site for your local DMR repeater

www.rmham.org

www.ncarc.net

Two clubs …

one group ...

working together. 

Best to start with a sample code plug from the web site

http://www.rmham.org/
http://www.ncarc.net/


Sample Code Plugs
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• The sample code 
plugs are a great place 
to start

• Add your favorites or 
new repeaters in a 
new zone

• I have a “home zone” 
for my favorites with a 
mix of analog and 
DMR repeaters 



Repeaters in the area
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from www.rmham.org

Listed for each repeater

• Site name

• Sponsor

• Frequency

• Color Code

• Status

• IP Link status

• And don’t forget the 
Brandmeister Repeaters

http://www.rmham.org/


Bransmeister
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Talk Groups in the RMHAM / NCARC System
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From https://www.rmham.org/dmr-site-information/

https://www.rmham.org/dmr-site-information/


What Talk Groups are used on each Repeater?
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From https://www.rmham.org/dmr-site-information/

https://www.rmham.org/dmr-site-information/


Do I need to know about IP Site Connect?
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• The short answer is not really

• The repeater operator uses 
IPSC (a Motorola Solutions 
protocol) to link our DMR 
repeaters

• Each network has a Master 
and one or more Peers

• Multiple IPSC networks are 
connected by bridging 
hardware (a cBridge)



What is a cBridge?
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• cBridge is a DMR 
“Connection Bridge”

• The cBridge connects 
multiple IP Site Connect 
repeaters

• Talk Groups are bridged 
between networks



What happened when I press PTT ?
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Request with User ID, TG, CC and TS

Responds “go ahead” or “denied” 

PTT established

PTT released.  Call complete

A little while later …
maybe a lot later.  

Repeater starts repeating

Repeater release 



What happened when I press PTT with IPSC ?
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Request with User ID, TG, CC and TS

Responds “go ahead” or “denied” Repeater: Incoming call 

PTT established PTT established 

PTT released.  Call complete PTT released.  Call complete

A little while later …
maybe a lot later.  

Repeater starts repeating Repeaters start repeating

Repeater release Repeaters release



Some closing thoughts
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• Airtime is a resource
• Some people say, “DMR is too quiet.”

• Is that a bad thing?

• Do you value having a wide area coverage linked repeater system? 

• TDMA is a bit sensitive  
• Inexpensive radios may not work as well as expensive radios 

• Or maybe vice versa? 

• Audio level can vary greatly based upon radio manufacturer

• Beware of Tier I or “One Slot” radios.  
• We don’t allow them on our network since they “jam” the other time slot 

• Be afraid. Be very afraid. 

• DMR is fun
• Go out there and have some fun! 

• And I have to say it … DMR is Covid-19 free.  DMR is social with physical distancing. 
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