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What is DMR 

·Like D-{ǘŀǊϰ όIcomύ ŀƴŘ Cǳǎƛƻƴϰ όYaesu), Digital mobile radio 
(DMR)  is another digital transmission mode.  DMR is an open 
digital mobile radio standard defined by the European 
Telecommunications Standards Institute ETSI. 

·п [ŜǾŜƭ C{Y ¢5a! άŎƻƴǎǘŀƴǘ ŜƴǾŜƭƻǇŜέ ƳƻŘǳƭŀǘƛƻƴΦ ώ¢ƛŜǊ LLϐ ол 
Ms Window , 27.5 mS transmission with 2.5 mS gap. 

·сΦнр YIȊ ōŀƴŘǿƛŘǘƘ ǇŜǊ ά¢ƛƳŜ {ƭƻǘέΣ ǿƛǘƘ ǘǿƻ ¢ƛƳŜ {ƭƻǘǎ ǇŜǊ 
repeater. 

·Requires more involved radio programming than analog 
radios. 



DMR Tiers 
·There are 3 "tiers" of DMR  

·Tier I is for license free use in the European 446 Mhz band.  This 
part of the standard provides for consumer applications and low 
power commercial applications, using a maximum of 0.5 watt 
RF power. There have been no commercial launches of DMR 
Tier I products to date.  

·Tier II covers licensed conventional radio systems, mobiles and 
portables. The ETSI DMR Tier II standard is targeted at those 
users who need spectral efficiency, advanced voice features and 
integrated IP data services. All amateur networks have adopted 
and are using the Tier II standard. 

· Tier III covers trunking operation. This standard is mainly meant 
for commercial use as "true" trunking is not allowed under Part 
97 of the FCC rules 

 



DMR Tier II 

·For Amateur Radio networks, the Tier II standard has been 
adopted and is in use worldwide with several networks 

·Occupies 12.5Khz of channel space and is a two "slot" TDMA 
based system that uses an AMBE+2 vocoder 

·Two slots = two separate talk paths! Data is also usable on 
either timeslot, but  voice is the primary function 

   for DMR Tier II 

·Each timeslot occupies 6.25 Khz of space for a total of 12.5 Khz 
of channel bandwidth 

 



Time Division Multiple Access 

FM Analog 25 kHz DMR 12.5 kHz 



Several Radio Choices 



DMR Operation 

·When you want to access a DMR repeater, you must have the 

frequency, Color Code, and Talk Group set correctly. When you 

key your transceiver, you send a signal to the repeater and the 

repeater responds back to you to acknowledge you can transmit 

ȅƻǳǊ ƳŜǎǎŀƎŜΦ LŦ ȅƻǳ Řƻ ƴƻǘ ǊŜŎŜƛǾŜ ǘƘŜ ǊŜǇŜŀǘŜǊΩǎ 

acknowledgement, your radio will stop transmitting and you will 

hear a negative confirmation tone. This is one of the advantages 

of TDMA: allowing bidirectional communications between user 

and the repeater when transmitting. The repeater can also signal 

your radio to stop transmitting if there is contention on the 

network because more than one station is transmitting at a time. 

 

 



DMR Operation (cont) 

·DMR radios do not transmit Call sign ς Instead radios transmits 

ά¦ƴƛǘ L5έ ƴǳƳōŜǊǎ.  You must ID. 

·DMR repeaters ID in FM CW during which time DMR time 

packets can not be received/transmitted. 

·5awΩǎ TDMA modulation yields about a 40% extension on 

battery life. 

 

 



DMR Programming 

·You obtain a no-Ŏƻǎǘ ά¦ǎŜǊ L5έ ŦǊƻƳ άǿǿǿΦŘƳǊƳŀǊŎΦƴŜǘέ ǘƻ 
use DMR on ham repeaters. 

·You program ŀ ǎŜǊƛŜǎ ƻŦ ά/ƻƴǘŀŎǘǎέ ƻŦ ¢ŀƭƪ DǊƻǳǇǎ ȅƻǳ ǿŀƴǘ ǘƻ 
talk to. Lists all person and group contacts 

·You build Digital Channels -  Repeaters, or simplex frequencies 
you are going to use including each transmit and receive 
frequency, Color Code, Time Slot. 

·You build ŀ ƭƛǎǘ ƻŦ ά½ƻƴŜǎέΦ ! ½ƻƴŜ ƛǎ Ƨǳǎǘ ŀ ƎǊƻǳǇƛƴƎ ƻŦ 
individual channels. Some model radios may limit the number 
of channels per Zone and the number of Zones allowed. 

·¸ƻǳ ǇǊƻƎǊŀƳ ŀ ǎŜǊƛŜǎ ƻŦ ά5ƛƎƛǘŀƭ wŜŎŜƛǾŜ DǊƻǳǇǎέ ƻƴ ǿƘƻ ȅƻǳ 
want to receive a call. 

 

 



Talkgroups 
·Talk Groups (TG) are a way for 

groups of users to share a time slot 
(one to- many) without distracting 
and disrupting other users of the 
time slot. It should be noted that 
only one Talk Group can be using a 
time slot at a time. If your radio is 
not programmed to listen to a Talk 
Group, you will not hear that Talk 
DǊƻǳǇΩǎ ǘǊŀŦŦƛŎ. 

·They are numerically identified 
and alphanumerically identified in 
ǘƘŜ ǊŀŘƛƻΩǎ ŎƻŘŜǇƭǳƎ 

 

- Call routing is based on ñTalk 

Groupsò   

- Talk Groups organized by: 
 
 
 
 
 
 
 
 

TG2 = Local (Single Rptr) 

TG3101 = Alabama 

TG3100 = North America 

TG91 = Worldwide 



Basic Structure of the Channel 
Digital Channel 

Repeater 
RX 

Group 
TX 

Contact 
DMR 
Data 

Color Code 

Slot 

TX Contact Name 

RX Group 

Channel Name 

Frequency 

Must match the definition  
on the repeater (like tone) 

What time slot is used for  
the channel 

Manages how the radio works for the channel  
during transmit  

Manages how the radio works for the channel  during receive 

As displayed on the radio 

Both frequency pair defined, or simplex 



Basic Structure of the Channel 

Digital Channel 

Groups of Digital channels 
for a purpose 
 

Zone Scan 

Groups of Digital channels 
for scanning 
 

Å Repeater 
Å Talk Group Type 
Å Simplex 
Å Service (ARES, Bike Race, Weather, etc.) 
Å Region 
 



DMR Channel Example 

Digital Channel 

Repeater 
RX 

Group 
TX 

Contact 
DMR 
Data 

1 

2 

Local 

NARA 

W4FMX Local 

444.975/449.975 

Zone 
W4FMX RPT 

Scan 
HSV DMR 



Code Plug 
·! ŎƻŘŜ ǇƭǳƎ ƛǎ ǎƛƳǇƭȅ ŀ ǊŀŘƛƻΩǎ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŦƛƭŜΦ ¦ǎƛƴƎ ŀ 
ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ŎǳǎǘƻƳŜǊ ǇǊƻƎǊŀƳƳƛƴƎ ǎƻŦǘǿŀǊŜ ό/t{ύ ȅƻǳ 
configure the channels and operating parameters of a radio. 
This file is uploaded to the radio and typically should also be 
saved on you computer as a backup. You can also download 
the code plug from a radio to modify it.  
·Building a code plug can take many hours, especially if you 

want to program hundreds of channels. The code plug can also 
contain a Contact List of Radio IDs, call signs, and names to be 
displayed.  
·You can find copies of configured code plugs on the web for 

different models of radio.  
·NARA has made available code plugs configured for our 

repeaters for several popular radios.  Visit the NARA website at 
www.n4hsv.net to download a code plug for your radio. 

http://www.n4hsv.net/


Call Sign and ID Programming 

Call Sign  

DMARC ID  



Contacts 



Channel 

Contact Name  

Color Code  

Slot  

Admit Criteria  

Channel Name  Repeater Freq 
Channel Mode  



Zone 



NARA Code Plug 
W4FMX Repeater 

RX  444.975 MHz 

 TX  449.975 MHz 

Color Code 1 

NARA Radio Code Plugs Available 

Connect Systems 800 

Hytera PD683, PD782, MD782 

TYT MD380, MD390 

Channel Assignment TS TG Access

1 Local HSV 2 2 Full Time

2 Alabama  1 3101 PTT

3 USA NW 1 3100 PTT

4 Worldwide 1 91 PTT

5 TAC 310 1 310 PTT

6 TAC 311 1 311 PTT

7 TAC 312 1 312 PTT

8 Alabama Link 1 31010 PTT

9 HSV RPT TG 2 31014 PTT

10 Parrot 2 9990 PTT

 NARA Brand Master Code Plug



DMR Networks in Amateur Radio 

·DMR-MARC  (and  C-Bridge  based  repeaters) 
·Maintains  database  of  user  IDs  for  all  DMR  networks 

·Repeaters  only  Connected  via  C-Bridges  to  Main  network 

·No direct connection of homebrew repeaters or hotspots 

·DMRplus 
·Ties  to  legacy  Hytera  network 

·Allows  connection  of  hotspots  and  non  Moto  repeaters 

·Uses talkgroups and reflectors 

·Brandmeister 
·Open  network  allows  homebrew  repeaters  and  hotspots 

·Uses talkgroups and reflectors 

·Decentralized network with Master servers located globally 



DMR-MARC and Brandmeister 
Repeaters 

Tuscaloosa 444.900+ CC1 - KD9Q 
 

Talkgroups: 

World Wide - PTT 10 min - TS1 - TG 1 

World Wide Engligh - PTT 10 min - TS1 - TG 13 

North America - always on - TS1 - TG 3 

South East - PTT 10 min - TS2 - TG 3174 

Alabama - always on - TS2 - TG 3101 

Georgia - PTT 10 min - TS2 - TG 3113 
TAC310 - PTT 10 min - TS2 - TG 310 

TAC311 - PTT 10 min - TS2 - TG 311 

English 1 - PTT 10 min - TS2 - TG113 

English 2 - PTT 10 min - TS2 - TG123   

Parrot - PTT 5 min - TS2 - TG 9998 

NorCal Audio Test - PTT 5 min - TS2 - TG 9999 

Local - always on - TS2 - TG 2 (not linked) 
 

 

Motorola C-Bridge Network 

Assignment TS TG

Local HSV 2 2

Alabama  1 3101

USA NW 1 3100

Worldwide 1 91

TAC 310 1 310

TAC 311 1 311

TAC 312 1 312

Alabama Link 1 31010

HSV RPT TG 2 31014

Parrot 2 9990

Huntsville  444.975+   CC1 -  W4FMX



5aw wŜǇŜŀǘŜǊ 5ƻΩǎ ŀƴŘ 5ƻƴϥǘǎ 

·Never use encryption settings on a radio - Forbidden by the 
FCC ςPart 97 

·Wait and listen before transmitting 

·Always ID (give you call sign) 

·Always enable talk admit criteria on each channel ς Prevents 
you from talking over someone else 

·Avoid using Private Call - Occupies a TS which blocks other 
hams use. 

·No GPS Beaconing -  set for on demand only 

·Never make a DMR emergency call - No emergency systems 
are configured in this network 

·Never use Lone worker settings 

 



Reference Material 

·The following is a list of reference material: 
 

http:// www.trbo.org/docs/Amateur_Radio_Guide_to_DMR.pdf 
 
http:// flarc.net/Programs/DMR-Presentation_FLARC_final.pdf 
 
http://www.larkfield.org/gallery/digital%20mobile%20radio%20(dmr)%20primer.pdf 

 
https://brandmeister.network/  

 
http://www.va3xpr.net/programming-software-firmware/  

 
 
 

http://flarc.net/Programs/DMR-Presentation_FLARC_final.pdf

