>>DMR: THE FUTURE OF
TWO-WAY DIGITAL RADIO
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oile Radio

‘published worldwide standard
xmm DOZEN manuta ars of DV

adios

Jperior voice quality over older digital modes
onger battery life

supports multiple talk groups on one channel
1 m Supports data applications

m Commercial ETSI/TIA specs mean rugged
performance over temperature and congested
urban RF environments




! Ora call per
TOMA saves licensing and
equipmant costs by anabling

; : Two-channel Analog or Digital FDMA System (rpaeBr A crance
tha eguivalent of two B.25 kHz

channais within a single licensed

Repeater 1

L Frequency 1
Enﬁ-fbmmg- .

Frequency 2

Radio Groups

Two calls per

Two-channel Digital TDMA Systemn tepastErand chaneel

Repeater Il B a0

Frequency 1 é

Radio Groups




B Half the Channel
& Bandwidth

f, f_+125 f-6.25 f f +6.25

aditional Analog DMR
~ 25 kHz 12.5 kHz
Channel Bandwidth Channel Bandwidth

i R

¢

1 Channel 2 Channels
1 Repeater 1 Repeater




& Greater Spectrum

Erficiency than Older
e Pigital Modes

AN A

- fe=11.25 fe f.+11.25 f.-6.25 f, f +6.25

Guard Band No Guard Band
as large as 10 kHz between 2
between channels NGRS



Excellent

= No his_s, popping,

e

| = Better RF range
ramtarcs than older digital
technologies

= Forward Error
Correction and
Cyclic
Redundancy

Strong SIGNAL STRENGTH Check coders

Digital voice retains better
quality than analog as signa
strength decreases

AUDIO QUALITY

MINIMUM ACCEPTABLE AUDIO QUALITY

Poor
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oy Battery Life

g =

er Digital Modes DMR
- (FDMA) (TDMA)

l “For h hour of usage the TDMA radios show between
~ 19% and 34% less battery capacity is required than for the
older FDMA models.”

!
——

“40 percent improvement in talk time in comparison with
analogue radios




Data dand Voice at the
pSame [ime

r N Slot 2 GPS Location
' (or second channel voice when not sending GPS data)
N\
8 ». Give your location WHILE talking!




& IP Site Connect
IROTZ. s|ots (channels)

(E(X)) - Link Statide/ Regionwide Systems (@
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Dy amic Mixed Mode:
SISt In - First Out

1le e -

OR

Slot 1 TDMA

~ Slot 1 TDMA
—

E W

Slot 2 TDMA Slot 2 TDMA
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Vlessaging

>end to one person, or a group of
people

- Weather Alerts
- Club Meetings
- Announcements




DVIR-MAR

Motorola Amateur Radio Club Worldwide Network

Motorola Ams ‘;I.'=.o‘o Clubs and other private
PR8300/8400 and MTR3000 repeater owners

00 Site network in USA, Germany, Australia, South
rica, New Zealand, Spain, Switzerland, Austria,
ada, Finland, Sweden, Italy, Mexico, and the UK.

100% Pure Digital. Voice and text messaging supported.
Weekly nets to discuss technical issues

More than 70,000 registered users Worldwide

To register or learn more

= &= [ [=




Started

380 less than $90.00

MHZz accessories
“Outdoor antenna with SMA adapter

| Baofeng speaker mic or other compatible
14 /440Mhz whip antennas

lobile antennas with SMA adapter

er radios both mobile and hand held <$300

= Connect Systems
= Hytera

= Radioddity
= Used Motorola gear (Software can be expensive)

= Not tied to a specific manufacturer
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r‘;jk roups Increase Capacity!

Group 3 — Native English speakers (USA,
New Zealand, South Africa, and U.K.)

lime Slot 1, Talk Group 1 — Primary English language

ountries to secondary English speaking Europeans
1e Slot 2, Talk Group 2 — Local Repeater QSOs.

1€ Slot 2, first 4 digits of state ID (KS = 3120) for statewide
ced TS2 systems. Also, country talk groups are 3 digits
anada = 302)
m Be courteous and use the local time slot for local repeater
. QSOs and don’t monopolize the linked network time slot 1 if
you don’t have to.
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TG1, TS1(World)
- Saturday Nets
- Calls to second language
= . - , . ~ - vy,
- Don’t use for UK-> USA or
Australia-> Canada, etc.

TG3, TS1 (NAmM/English)
- Calls to native English
speakers

- Share with other users!
- Use local/regional TG/TS
when possible




1D Scheme

_6777215 IDs. We ask max 2

litiple radios that you use-> Recommended!
Igits: Admin tools and resources
- B /-digits: Subscribers (mobiles and portables)
- = 6-digits: Repeaters
oE 4-digits: Regional Talk Groups

= 3 digits: Country Talk groups
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JST HAVE A VALID 7-DIGIT DMR ID from
http://c , Under “Contact Us”
thoutanseticial |ID should not be on the system.
od. Do not make up your own ID.

ot key up on TS1 and blow into mic to test your radio.
y up 100+ repeaters and that is annoying to all of
) listen.

dio tests on TS2 with a voice ID.

@ You 3t identify with your callsign just like you did in the
past on an analog repeater per FCC rules.




DMRplus

at connect to other:

et J UL
@,

Digital Modes |
essed by private call from your contact list

re prevalent in Europe
DMRplus reflectors labeled 4xxx
\ = Works with open Spot (Shark RF)
- =@ Can be connected to DMR-MARC repeaters




Connecting to Reflectors on DMRPlus

Step 1: Check status Step 2: Choose a
of repeater reflector Step 3: Begin your QSO

T52 TG5000 TS2 TG d4xxx T52 TG9
“Status” “Connect to Reflector” “Converse”

Step4: End your
Qso

TS2 TG4000
“Disconnect”




Amateur Radio Guide
to
Digital Mobile Radio

Yy
John S. Burningham, W2XAB
May 2015

RI1V/ED
_J

http://www.trbo.org/docs/
Amateur Radio Guide to DMR.pdf

Home PNW-DMR News Netwatch Dash Repeaters Talkgroups c-Bridge Linking Open IPSC MTUSA

Ueglimpen, amgaygi Welimps, Ty Welimpisy, Wiy Weilimps, wimggi Weilimps, amgyn Uhlimpis, Wiy,
Digital Communications Interconnect
Moto TREO™.org

not affiliated with Motorola but we sure like their stuff

community by openly sharing our network resources and talkgroups to enable
dynamic connections to all regional radio amateur DMR groups. We are no
longer actively involved in national efforts due to the politics and divisiveness
shown by several major c-Bridge groups.

http://www.trbo.org

Good source of DMR Information
Not affiliated with Motorola
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https:/ /dmr-

duals by name, call sign or
stration numbe

 search by locations

up repeaters using Google map references
listing will give all necessary information
for the codeplug

| D Repa er information along with additional info

~ from
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Transiafions:; =— I's T .=+ 1

Home Database Repeaters About Us Register ID Contact Us

DMR Advanced Database Search

User Search Criteria

DMR ID
Callsign
sSurname
City
State/Prov

Country

Users Search: 1 Results

DMR ID Callsign Name City State/Prov Country Remarks
1139021 MNBIDA Joe Maolter Molter Cincinnati Ohin Uinited States DMR




N

n file for your radio

1S information to access:

Local DMR r' :

arious talk groups
erconnected repeaters and networks

| nufacturer specific software
= Not rogramming from the radio




r— - Channel-selecting knob
LED indicator light Power/volnme knob
Speaker
Microphone

Less than $100.00

Frequency Range

Lazt Programmed Date

kodel Mame

Sernal Humber

CPS Sofbware Wersion

Hardware Verzion

MCU Werzian

Unigue Device |D

2017-05-24 10:23:35

p L350

Vil.32

VO1.00

0013.032

BEE1BLO0ET 605310514




General Screen on

CPS

| registration number

Hadio Mame
2 Radio ID
taritar Type

WO Sensitivity

T+ Preamble Duration[ms]

R Lowe B attery Intervallz]

FC Programring Paszword

Radio Program Fasswaord

Back Light Time[z]

Set Keypad Lock Time[z] I b aruial - I

Diable &I LEDS [

T alk.around

roup Call Hang Time[msz]

Frivate Call Hang Time[ms]

MEIDA-] e

1139021

Open Squelch

120

Always

4000




ing Your Radio

based on commercial products

Most commercial radios are not programmed
y local users

u cannot program the radio from the keypad
ownload radio information first

= Obtain DMR-MARC registration number
before using the radio (Mandatory)

= Registration numbers usually take less than 24
hours to be processed dmr-marc.net




information for the local or regional
OUu are going to use

nformation will include

equency pair and offset

olor Code

alk groups available and their ID number

\ i | e Slots

= Prepare channel names - (limited characters for
radio programming determined by your radio)




iaI Repeater Listing

K8BIG - Cinci South
143.9000

R-MAR

iy
- JN

Cincinnati, Ohio

Time Slot #1 - Group Call 8 = Local Dayton/Cincinnati

[ime Slot #1 - Group Call 3139 = OH Statewide

me Slot #2 - Group Call 1 = Worldwide All Languages (PTT activated)
Time Slot #2 - Group Call 3 = North America (PTT activated)

ime Slot#2 — Group Call 2 = Local (USD Net)

ne Slot #2 - Group Call 13= Worldwide English

Time Slot #2 - Group Call 9 = DMRPIlus Talk

Time Slot #2 - Group Call 4000 = DMRPIlus Unlink

Time Slot #2 - Group Call 5000 = DMRPIus Status

Time Slot #2 - Group Call 4xxx = Switch to Reflector 4xxx

The 4xxx reflectors are listed here:




Create Contact List

ontains:

| “talk groups on the repeaters in your channel list
= Additional talk groups as needed

= Personal ID’s of other Amateur Radio Operators

=
=]

Contact Mame Call Type

Woerldwide Group Call
Local (USD Net) | Group Call

WB2ROL-Gary Private Call
K2EIM-Bob | Private Call

KY State | Group Call
5E Regional | Group Call

Tactical 312 | Group Call

Meorth America Group Call
Cinci/Dayton Group Call

Local Repeater Group Call

Simplex

WW Englizh
MA State

OH State
MW Regional

e [ en |t || o [ —

WXBP-Art | Private Call
W2NRH - John | Private Call
WBLR - Jerry | Private Call
NEIG - Paul
NSEMA - JEFF Private Call

g
9

— | — | —
(e =

¥

L

o)
oo

el | | et
(= I ]

i/ A.. 0l Tox

s
-




ital RX Group Lists

oup list
e Talk Groups that are in your

act list
can be listed ind

ridually or in one list



Group List Mame  |Joe Groupd

Ayallable Contact Contact Member

Wwiorldwide
Local [USD Met)
MHorth America
Cinci/D ayton
Local Repeater
Simplex

Wi Englizh
M State

OH 5State

kv R egional
Bridge

Tactical 1
Tactical 310
Tactical 311
Canada

Farrat

MaoCal &udio Test
DRIz Unlink
DR PIis Status
Wi Germaty
KX State

SE Reqional
Tactical 312

Lelielete

add | Delete |




> Channels

display on radio

F 4

naracters

d Tx Frequencies (Determined by Offset)
it Criteria

* ays

el Free

= Color Code (Recommended)

'® Scanlist Name




> (from Digital Contacts List)

m Digital RX Group List)

lor Code (0 to 15) Similar to CTCSS

ater Slot (1 or 2)

= Iime Out Timer) 180 Seconds (Default =60)
- (Personal Preference)

\EI Power (High or Low)




— Digital/énalog Data — Drigital Drata

Charnnel Mode IDigitaI :_j Channel Mame IEinci M Lac[USD) Frivate Call Confirmed |

Emergericy Alarm sck [

B ard Wwidth 112-5kH2 _‘J R Frequency(tHz] I“RMDDD Diata Call Confirmed [

Scarn List ll:inci Marth _ﬂ T Frequency[tMHz) |44E.4DEIEIEI Compressed UDF Data Header [
Ernergency Systemn INDne ;‘

Sguelch lNl:urrnal j ddmit Criteria iEnIDr Code ;‘

Contact M ame | Local (USD r‘_ﬂ

R Ref Frequency Il-':""“I .:.I Alloscaed Group List IJDE Groupl j

Fix Only [
1 -
Ti Ref Frequency l'—':""‘" .ﬂ ConeWerker Calor Code | _I

TOT[s] 120 Re Wi [

Hepeater Slot I2 j

Frivacy INDne j

] (%
Privacy Mo |'| "I

TOT Fekey Delay(z] I':' _:j Aillove Talkaround |

Power ! High

—Analog Data

CTCS5/0CS Dee [None CTCS5/DCS Er [None -| Decnde | Dannds 5

Decode 2 [ Decode s [T

T Reverse i'lﬂﬂ T Signalivig Sesker Ifo "I
Diecods 3 Decode? [T
F= Signaling Sstem iElff -| ¥ Reverse Burst/Turreoff Code Decoded T Decode 8 T

[T Display PTT IR

|<- | £4- | ry | | | Add |Delete|




Channel Listing

ill be added to:
= Zone List (Max 16 Channels)

Newer radios may have higher
maximum in zone list

- = Scan List (Channels to scan in
. particular zone)

14 Simplex]

8 Simplex2

1 Simpled

----- 4| Simplexd

4 Cinci NWW(PTT)
8 Cinci N NA

4 Cinci N WWE
-4 Cinci N Loc(USD)
-1 CinciN OH

18 Cinci N MW Reg
48 Cinci N Bridge
-8 Cinci N Tacl(PTT
-4 Cinci N Tac310
8 Cinci N Tac311
ﬁ Cinci M Parrot
18 TriState Cin/Day
18 Tristate Ohio
8 TriState WW(PTT)
-4 Tristate NA

18 TriState WWE
4 TriState DMR=Tk
- Tristate DMR+Un
) TriState DMR+ Sta




| Fe SC I . l Z I .

List - Name of Repeater or Call Sign

annels in a zone to scan for activity

sate Zone List - Name of Repeater or Call Sign
e list is limited to 16 channels (Radio Limited)
st repeaters will have less than 16 talk groups listed

s These will be filled after you have your initial

\ char 2] list created




Scan List Screen

Scan List Mame  |Cinci Maorth

Ayailable Channel Chantnel Member

Simplex

Simplexs
Simplex3
Simplexd

TriState CindDay
TriState Ohio
TriState whaW[FTT)
TriState M
TriState wha'E
TriState DMR+TE
TriState DMR+n
TriState DMB+5ta
Cinci 5 Loc{USD)
Cinci 5 CindDay
Cinci 5 Local 9
Cinci 5 Ohio
Cinci 5 MN&,

Cinci 5 WhWE
Cinci 5 WAWIPTT)
Cinci S DMB+ Un
Cinci 5 DMB+ 5t
Hills " [FTT]
Hills M

Cinci M WAwWFPTT]
Cinci N M,

Cinci M 'WAsE
Cinci M Loc(US0)
Cinci N OH

Cinci M MW Reg
Cinci M Bridoe
CinciM Tac1[PTT
Cinci M Tac310
Cinci M Tac311
Cinci M MaCal &u
Cinci M Local 9
Cinci MWW G(PTT)
Cinci N b

Cinci M Parrot

Priarity Chaninel 1 INDHE Sianaling Hald Time(ms] lEDD

Friorty Charnel 2 INDHE Priarity Sample Time[ms] IEDDD

Tx Designated Channel iLast Active Channel

“p | = | Add |Delete|




/one Channel List

o

25

e —
= = -

Syailable Channel

Zone Mame  |Cinci Morth

Simplex
Simplexs
Simplex3
Simplexd

Tri5tate CindDray
TriState Ohio
TrState W [PTT]
TriState Ma,
TriState Wwha'E
TriState DMB+TE
TriState DMB+UnR
TriState DMB+5ta
Cinci 5 Loc[USD)
Cinci 5 CindDay
Cinci 5 Local 3
Cinci 5 Ohio
Cinci 5 Mo,

Cinci 5 WhWE
Cinci 5 Wi PTT)
Cinci 5 DB+ Un
Cinci 5 DB+ 5t
Hills ‘a4 [PTT)
Hillz M,

1af?

%

Addzz

=
velelete

Channel Member

Cinci M WM PTT)
Cinci M M,

Cinci M WhWE
Cinci N Loc[USD)
Cinci M OH

Cinci M by Reg
Cinci M Bridge
Cinci N Tac1[PTT
Cinci M Tac310
Cinci M Tac311
Cinci M Parrot
Cinci MWW GEPTT]
Cinci M ba,

Cinci M NoCal Au
Cinci M Local 9

Add | Delte |




itries for accuracy

e

to computer

date and area

xme code plg :
can create alternate code plugs

wvel specific areas
erseas areas

o Up oad codeplug to radio




_ Testin Y Cuddgliie

0 with Parrot Talk Group
CRgpVILT ST C call sign

lake First Contact

ention talk group name when monitoring
Listening on Ohio”

istening on Cincy/Dayton”

tify yourself with FCC Call Sign

\ = Other operators will show up with DMR-MARC
| registration number and talk group

B New numbers added to contact list
= Will show up with name and call sign after being added




ys in “ Admit Criteria”

Talk on top of someone on another TG with
ame Time Slot

tter to use Color Code in “ Admit Criteria”

revent transmissions on top of existing
nversations

Admit Criteria | Always

Channel Free
Color Code




Using an Outside Antenna
= Attach a SMA (Male) to SO-239 Adapter Cable to
radio then the 440 MHz antenna feed

= Do not use a SMA to SO-239 adapter to directly
’ o

= This will put too much stress on the radio SMA
port




Hacks

dd addltlonal res
80 tools (Webs1te)
'nload latest MD-380 Tools
. @ Download entire user database - >70,000

l = See Name, call sign and location

= Seven digit registration number also present




MD 380 Tools Menu Options

Menu Item Description
1. M. RogerBeep Changes the PTT Beep to a more subtle tone.
2. Boot Options Enables or Disables the Boot Screen at startup

3. Date Format Allows you to change the Date Format on the front display. If "Alt. Status”
1s chosen it replaces the clock with the last heard feature.

4. Show Call {formally Select source of callsign display - CP5, UserDE, or TalkerAlias
userscsv)

5. USB Logging Used to log radio information for debugging

6. Promiscuous Allows radio to monitor by Timeslot. (Monitor feature)

7. Edit DMR-ID Edit DMR ID

8. Mic Bargraph Graphical display of your microphone audio

9. Experimental Experimental Mode

10. Side Buttons Change the Side Button Configurations

11. Config Rest Reset all configurations related to the MD380 Tools.

12. Backlight Change backlight settings.

13. CoPL QOverride Change during the bootup how information is displayed.

14. DevOnly!! Dev Only type features. NetMonitor and Radio Vitials information.




DMR = Digital Future

\ber of users

ldition to current ones

4USD
VIR plus
ational contacts
| voice quality with upgradeable firmware

w vocoders

itional features via firmware upgrades

adios

= FEasier Programming

= Pre-programmed code plugs for specific regions

= Lower cost radios for hand held and mobile operations

= Will the “Big Three” ever jump on the bandwagon?




DMR Definitions

DMR Digital Mobile Radio

ETSI European Telecommunications Standards Institute

TIA Telecommunications Industry Association

TDMA Time-Division Multiple Access

FEC Forward Error Correction

FDMA Frequency Division Multiple Access

DsSVI AMBE+2 Digital Voice Encoder or Vocoder . It is the only vocoder on the market.
Tier One Single Channel , FDMA 6.25 kHz Bandwidth

Tier Two Two Slot TDMA, 12.5 kHz Bandwidth, Peer to Peer and Repeater Standard
Amateur DMR DMR for Amateur Radio on Tier Two with Commercial or Amateur DMR Equipment
Tier Three Tier Two with Trunking and Multiple Repeaters (Public Safety Users)

IPSC Internet Protocol Site Connect (Connecting Repeaters over the Internet)

C-Bridge
T51

Interconnect IPSC Groups (Rayfield), Compatible with Bridgecom Systems MV-IPSC

Time Slot One — First Half of Two slot TDMA

T52 Time Slot Two- Second Half of Two Slot TDMA

TG Talk Group — Groups of Users Sharing a Time Slot without Disrupting Other Users




Zone Group of Channels on a Repeater (Limited to 16 Channels per Zone on some radios)

Scanlist List of Channels in @ Zone to Scan for Traffic

. Contacts List of Talk Groups and Individuals and their Respective ID Numbers
Color Code(CC]) Used Like CTCSS for Repeater Access, CC is Mandatory, 16 Color Codes
Channel Combination of repeater frequency, talk group, time slot, color code, admit criteria
Code Plug (CP) Radio’s Configuration File from Manufacturer’s Specific Programming Software
CPS Manufacturers Specific Software for Writing Code Plugs

D Subscriber’s ID Number, All Amateurs Need an ID (mandatory) (From DMR-MARC)
DMR-MARC DMR Motorola Amateur Radio Clubs (www.dmr-marc.net)
DMRplus

Reflectors that point to other talk groups or modes. Numbered 4xxx

Radio Firmware Software that controls all the radio functions that is flashed into non-volatile memory
MD-380 Tools Modified Firmware for the Tytera MD-380 Portable Radio (Adds Additional Features)
Amateur Guide http://dmr-marc.net/media/Amateur Radio Guide to DMR Rev | 20150510.pdf

DCl MotoTRBO Group Amateur Radio Group for MotoTRBO and DMR  http://www.tro.org




