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What is DMR
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Like B{ (I Ndw0 ol Y R CazsiiDyiabmolile radio
(DMR) is another digital transmission mode. DMR is an open
digital mobile radio standard defined by the European
Telecommunications Standards Institute ETSI.
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repeater.

Requires more involved radio programming than analog
radios.



DMR Tiers

There are 3 "tiers" of DMR NGHSV - WaHSV

1600' Above the C

- Tier | is for license free use in the European K& band. This
part of the standard provides for consumer applications and lov
power commercial applications, using a maximum of 0.5 watt
RF power. There have been no commercial launches of DMR
Tier | products to date.

- Tier Il covers licensed conventional radio systems, mobiles anc
portables. The ETSI DMR Tier |l standard is targeted at those
users who need spectral efficiency, advanced voice features ar
Integrated |IP data services. All amateur networks have adoptec
and are using the Tier |l standard.

Tier Il covers trunking operation. This standard is mainly meal
for commercial use as "true" trunking is not allowed under Part
97 of the FCC rules
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DMR Tier Il
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ForAmateur Radio networks, the Tier |l standard has been
adopted and is imise worldwidewith several networks

Occupiesl2.5Khz of channel space and is a two "slot" TDMA
based systenthat usesan AMBE+2 vocoder

Twoslots = two separate talk paths! Data is also usable on
either timeslot,but voiceis the primaryfunction
for DMRTier Il

Eachtimeslot occupie$.25Khzof space foma total of 12.5Khz
of channel bandwidth
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everal Radio Choices
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DMR Operatio
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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 transmi
82dzNJ YSaal3So LT é&2dz R2 y2i
acknowledgement, your radio will stop transmitting and you will
hear a negative confirmation tone. This is one of the advantage:
of TDMA: allowing bidirectional communications between user
and the repeater when transmitting. The repeater edso signal
your radio to stop transmitting if there is contention tme

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



DMR Operationgont)

DMRradios do not transmit Call signinstead radios transmits
a! YA U L 5 &ouyndgylb.S NA

DMRrepeaters ID in FM CW during which time DMR time
packets can not be received/transmitted.

5 a wTDMA modulation yields about a 40% extension on
battery life.

N4HSV - W4HSV
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DMR Programming
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YouobtainanoO2 aid a! &SNJ L5¢ FNRY a
use DMR on ham repeaters.

Youprograml A SNA S& 2F a/ 2yal OGaé
talk to. Lists all person and groapntacts

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

Youbuild fA&0 2F G%2YSaédd | %2y
iIndividual channels. Some model radios may limit the number
of channels per Zone and the number of Zones allowed

- 2dz LINPINEY | aSNRSaE 2F AabBA:
want to receive a call.



- Talkgroups |
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- TalkGroups (TG) are a way for
groups of users to share a time slot Call routing is based o n Talk
(one to- many) without distracting %[I‘i’(“é’fo‘l’]ps -
and disrupting other users of the |
time slot. Itshould be noted that
only one Talk Group can be usin
time slot ata time. If your radio is
not programmed to listen to a Ta Simple Programming.
Group, youwill not hear that Talk rellable Communicaions

DNR dzLJQa GNJ TFAO

. Theyare numerically identified UGS S AR
TG3100 = North America

and alphanumerically identified in
UKS NI}IRAZ2Q&a O2 IVQSFLJ =




asic Structure of the Channe

Digital Channel

F = =

R RX TX DMR
epeater Group Contact Data
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MHEANEY Color Code Must match the d_eflnltlon
on the repeater (like tone)

R Slot What time slot is used for
the channel

Manages how the radio works for the channel
during transmit

—> TX Contact Name

R RX Group Manages how the radio works for the channel during receive

—>| Channel Name As displayed on the radio

— Frequency Both frequency pair defined, or simplex
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Digital Channel

4 ) N
Zone Scan

\_ J J
Groups of Digital channels Groups of Digital channels
for a purpose for scanning

A Repeater

A Talk Group Type

A Simplex

A Service (ARES, Bike Race, Weather, etc.)

A Region



- DMR Channel Example

Zone

WAFMX RPT

Scan
HSV DMR
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(R 0))))
NARA

Digital Channel

:

!

I

J

- == TX DMR
epeater Group Contact Data
—1 1
— 2
BRI Local
MM R NARA
—>1  WA4FMX Local
—>| 444.975/449.975
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Code Plug

] O2RS LXdzd A& dAYLIE | whakwiv
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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 alst
contain a Contact List of Radio IDs, call signs, and names to b
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 &

to download a cod@lug for your radio.



http://www.n4hsv.net/
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all Sign and ID Programming
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= MD380

----- | Basic Information
----- o e eing
~[F Menu Ttem

----- () Buttons Definitions
- % Text Message

----- “& Privacy Setting

----- % Digital Contacts
[+~ Digital BX Group Lists

=~ ZoneInformation
.4l NARA DMR

- Scan List

[+ Channels Information

----- gk DTMF Signaling

[34 General Setting

(o]l & )

- Digit Emergency System

Save

Save Preamble [v
Save Mode Feceive v

Alert Tone
Dizable &1 Tane [

CH Free Indication Tone [

Talk Permit Tone |None -

Call Alert Tone Duration(z] | Continue =
Scan
Scan Digital Hang Time]ms] |1000 =
Scan Analog Hang Time[ms] (1000 ;I
Lone wWorker
Lone "warker Responze Time[min) 1 _%I
Lone ‘Warker Feminder Time[g] |10 LI

FPower On Pazsword

Pazsword and Lock Enable [

00000000

Talkaround

Intro Screen

Fadio Mame

Radic 1D

tanitor Type
WOk Senaitivity

T Preamble Duration[ms]
R Low Battery Intervallz]
PC Programming Pazsword

Radio Program Password

Back Light Time[s]

Set Keypad Lock Time[z]

L <—— call Sign
o <—— DMARCID

Open Squelch

k] -
300 L
120 L

93333333

15 -

M arwaal -

Diable Il LEDS [

Group Call Hang Time[ms]

Private Call Hang Time[ms]

Intro Screen
Intro Screen Line 1

Intro Screen Line 2

3000

4000 E

Char ztring -

MAFA
Code Plug



ontacts
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File Edit Program Setting View Window Help

DS |4+ %

=- | MD380

..... _j Basic Information Mo, Contact Mame Call Type Call 1D Call Receive Tone
----- 0 General Setting 1 MNARA-LOCAL Group Call 2 Yes
ﬂ" Menu Itemn 2 BM WW Group Call 411 Mo
9 Buttons Definitions 3 TAC310 Group Call 310 Yes
- ¥ Text Message 4 TACZ11 Group Call 211 Yes
----- *‘ Privacy Setting 5 TAC312 Group Call 312 Yes

- Digit Emergency System ) USA MW TG Group Call 3100 Mo
----- & Digital Contacts 7 MARA-AL Group Call 2101 Mo

- Digital RX Group Lists 8 Parrot Private Call ] Mo

- ZoneInformation 9 AL Link Group Call 31010 Mo

- Scan List 10 MARA TG 31014 Group Call 31014 Yes

ﬂ Digital
[+ Channels Information

----- & DTMF Signaling

tdd | Delete |




: a.n n e | Channel Name

Repeater Freq

Channel Mode N4HSV - W4HSV
D& E oot ? \ / 1600' Above the C
E|. S DhChannelsInformath\ \ / EI@

_____ | Basic Information Digital/&nalog Data \] \ Digital Data
----- ’:‘ General Setting . .
¥ Menutem Channel Mode | Digital - Channel Name |Local HEY Private Call Confirmed [

..... () Buttons Definitions Emergency Alam Ack. [
. i 12.5kH - 444.37500
{7 Text Message Band width z f itz -1k Data Call Confirmed [

..... & Privacy Setting
Scan List m T FrequencylMHz] |449.97500 e 22

B Digit Emergency Systemn
Ergency System m / Contact Name

Admit Criteria

ader [

----- % Digital Contacts

Digital RX Group Lists Squelch |Momal - Admit Criteria | Colar Code <

B
- Contact Mame | MARA-LOCA| =
- ZoneInformation Ao S =
#-  Scan List R Ref Freguency Low hat Hia sean Group List  |MARA -
=~ Channels Information Rx Only [
Low - Color Code |1 -l €<— CO|or COde

----- g T Ref Freguency Lons Worker

----- 4 Alabama F ter Slot m

..... 2 USA NW tore 180 ] Vo [ EReatEr <— Slot

..... _ Privacy |Mone =
4 Worldwide TOT Feke Detayls] m Allow Talkaround W
----- 8 TAC310 ey 1 =]

----- &4 TAC311

_____ 4 TAC312 Fawer |High hd

----- 4| Alabarna Link
----- 4 HSV RPT TG
----- 4 Parrot

----- & DTMF Signaling Mone Hane
120 ot

Analog Data

101 717
01 717

1af10 | | »» | ol | add | Delete |
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D <+ 2
| x "
34 Zone Infermation El
=- | MD380 —
----- | Basic Informaticn
----- “:‘ General Setting Zone Mame  |MARA DMR
Bﬁ' Menu Item
..... () Buttons Definitions Available Channel Channel b ember
{7 Text Message Local HEW
. . ) Worldwide
----- % Privacy Setting TAC 210
- Digit Emergency System US& Nw
‘ .. Alabama
----- ‘% Digital Contacts HSY BPT TG
M- Digital RX G List Parrat
igita rm{p ists TAL T11
=+ Zone Information TaAC 32
] \\ARA DMR add>> | Alabama Lk
B Scan List
- Channels Informaticn
<<Delete |

----- i DTMF Signaling

1of1 o | < | s> | o1 | Add | Delete |




N A I 2 A C O d e P I u NARA Radio Code Plugs Available
Connect Systems 800

Hytera PD683, PD782, MD782

N4HSV - W4HSV

\F/QV;FMES%T\?AGI;E; TYT MD380, MD390 Se00" ABSie tha
TX 449.975 MHz
Color Code 1
NARA Brand Master Code Plug
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
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DMR Networks in Amateur Radio re
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DMRMARC (and -8ridge based repeaters)
Maintains database of user IDs for all DMR netwofz) &/ V(5
Repeaters only Connected viaBfges 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 .
B BrandMeister
randmeister DMR Master Server

- Open network allows homebrew repeaters and notspots
Usestalkgroups andeflectors
Decentralized network with Master servers located globally

DMRplus




DMRMARC an@randmeister_-

e Repeaters

Molorola Amateur Radio Club Worldwide MNetwork

N4HSV - W4HSV

Motorola C-Bridge Network 1600' Above the C

Tuscaloosa 444.900+ CQIDIQ BrandMejster
DMR Master Server

Talkgroups: Huntsville 444.975+ CC1- W4FMX
World Wide- PTT 10 mirTS1-TG 1 Assignment TS TG
World WideEngligh- PTT 10 mirTS1- TG 13 Local HSV 2 2
North America always on TS1- TG 3 Alabama 1 3101
South EastPTT 10 miRTS2- TG 3174 USA NW 1 3100
Alabama always on TS2- TG 3101 Worldwide 1 91
Georgia PTT 10 minTS2- TG 3113 TAC 310 1 310
TAC310PTT 10 miRTS2- TG 310 TAC 311 1 311
TAC312PTT 10 miRTS2- TG 311 TAC 312 1 312
English 2 PTT 10 minTS2- TG113 Alabama Link 1 31010
English 2 PTT 10 mirTS2 TG123 HSV RPT TG 2 31014
Parrot- PTT 5 min TS2- TG 9998 Parrot 2 9990
NorCal Audio TestPTT 5 mir TS2- TG 9999
Local always on TS2- TG 2 (not linked)




//\

Vo

F .

N4HSV - W4HSV
1600' Above the C

Neveruse encryption settings on a radié-orbidden by the
FC&Part97

Wait and listen before transmitting
Always ID (give you call sign)

Alwaysenabletalk admit criteria on eacltchannelc Prevents
you from talking over someone else

Avoid using Private CalDccupies a TS whitihocksother
hams use.

No GPS Beaconirgsetfor ondemand only

Never make a DMR emergency edlo emergency systems
are configured in this network

Never use Lone worker settings
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The following is a list of reference material:

http:// www.trbo.org/docs/Amateur_Radio _Guide to DMR.pdf

http:// flarc.net/Programs/DMHMPresentation  FLARC final.pdf

http://www.larkfield.org/gallery/digital20mobile%20radio%20(dmP0primer.pdf

https://brandmeister.network

http://www.va3xpr.net/programmingsoftwarefirmware/



http://flarc.net/Programs/DMR-Presentation_FLARC_final.pdf
http://flarc.net/Programs/DMR-Presentation_FLARC_final.pdf
http://flarc.net/Programs/DMR-Presentation_FLARC_final.pdf
http://flarc.net/Programs/DMR-Presentation_FLARC_final.pdf
http://flarc.net/Programs/DMR-Presentation_FLARC_final.pdf
http://flarc.net/Programs/DMR-Presentation_FLARC_final.pdf
http://flarc.net/Programs/DMR-Presentation_FLARC_final.pdf
http://flarc.net/Programs/DMR-Presentation_FLARC_final.pdf
http://flarc.net/Programs/DMR-Presentation_FLARC_final.pdf
http://www.larkfield.org/gallery/digital mobile radio (dmr) primer.pdf
http://www.larkfield.org/gallery/digital mobile radio (dmr) primer.pdf
https://brandmeister.network/

