e — -

INTRODUCTION TO DMR

Franklin County Amateur Radio Club




‘\
INTRO TO DMR

 DMR, or Digital Mobile Radio, is an Open Standard defined by the European
Telecommunications Standards Institute (ETSI), and used in commercial and
amateur products around the world
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Designed to operate within the existing 12.5 kHz channel spacing used in
licensed land mobile frequency bands globally AND to meet future
regulatory requirements for 6.25 kHz channel equivalence.
Affordable digital systems with low complexity.
DMR products are sold in all regions of the world.
The DMR protocol covers:

Unlicensed (Tier |)

Licensed Conventional (Tier Il)

Licensed Trunked (Tier lll)

DMR




INTRO TO DMR

 DMR, similar to P25 Phase Il, both use two-slot TDMA (Time Division Mulitple
Access) in a 12.5 kHz channel, while NXDN uses discreet 6.25 kHz channels
using frequency divison

» The primary goal of the DMR standard is to specify a digital system with low
complexity, low cost, and interoperability across brands, so radio
communications end users are not locked into a proprietary solution.

« However there are brands that have not adhered to the open standard and
have intfroduced proprietary features that make their product incompatible
with some networks.
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DMR and Ham Radio

All-digital network of over 500 repeaters in 79
countries (and growing)

More than 83,000 registered users (and growing)
Repeaters are connected all the time
Excellent voice quality and extended battery life.

Less than 1/3 the channel bandwidth of analog FM
with twice as many voice channels

Reliable and scalable choice in connectivity \1

WWW,dmr—mGrC,ﬂeT Regional | National

Simple Programming.
Reliable Communications.
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Digital (FDMA) Digital (TDMA)
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Key: p—— Digital @ Analog ' Digital Advantage
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Good Audio Quality 30dB ¢

20dB

Poor Audio Quality 7dB

2.51V 045V 0.19uV 0.14pV
-99dBm -114dBm -121dBm -124dBm

Strong Signal Weak Signal
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« DMR-MARC bridge system
« C-Bridge system

 This diagram is now outdated. Additional bridges have
been added.

» Talkgroups (TG) are assigned through the central
bridge AND the smaller bridge links. They can be
either always on or push-to-talk (PTT) activated. PTT TG
generally “fime out” after a given period of time.

* The repeater owner has final assignment of the 16
channels on that repeater.

 One of the channels is always “local” and another is
nearly always “parrot” or "*echotest”.
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« Brandmeister Network

- Is software on master servers that participate in a worldwide network of amateur
radio digital voice systems.

* Brandmeister Allows...

Roam automatically from repeater to repeater

Make private QSOs on any time-slot

Make world-wide QSOs with any type of amateur DMR network
Send my location to APRS

Send and receive SMS messages

And More.......

« BrandMeister allows you to connect to MOTOROLA DMR-MARC and
Hytera DMRplus networks, this means you can operate with other DMR amateur
radio operators on both infrastructures the same time.



https://wiki.brandmeister.network/index.php/APRS
https://wiki.brandmeister.network/index.php/CBridge
https://wiki.brandmeister.network/index.php/WinMaster
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« Code Plugs
 This is the program for the radio
« Terminology is carry over from older Motorola radios
» The configuration was written to a module that was “plugged” into the radio
* Now configured on the PC and via USB cable transferred to the radio

« Fortunately Hams are willing to share their code plugs to get you going quickly
* As you become familiar with the software you can modify to suit your tastes.

« Code Plugs are radio specific
« Terminology needed to write a code plug
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« Some Common DMR Terminology

« Color Codes
« Every repeater has a color code.
« Color codes can be thought of as the PL or CTCSS tones of DMR
* You MUST know the color code
» Timesloft
« Time slot is important for fixed talkgroups
« On networks like the DMR-MARC fime slots are assigned specific talk groups

« On Brand Meister talk groups can be configured on any time slot. Some talk groups
can be fixed but that is up to the repeater owner.

 If Talkgroup A is being used on TS1 that means that no other talkgroup can use that
timeslot. If you key up Talkgroup B on TS1 in between exchanges, you will "steal” the
timeslot away from the folks on Talkgroup A. Good amateur practices are a must!
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« Some Common DMR Terminology (Cont’d)

« Talk Groups and Private calls
« DMR radios have ID numbers that resemble phone numbers
* You have private calls and group calls.
* In general you configure a channel for a group call

« Private calls are considered "not in the amateur spirit" but the system can handle
it. Some networks and repeater owners do not allow this. Private calls busy out a
time slot with no way for others to join in.

« Contfacts
« Talk groups are group contacts
« Other amateurs are private contacts
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« Some Common DMR Terminology (Cont'd)

« Channels

« Can be analog or digital

« Channels include all repeater information including
* Frequency
« CTCSS/DCS codes if analog
« Color Code for digital
« Time Slof for digital
« Contact (This your talk group or group contact)
« RX Group (depending on the radio)
« Other options... TOT, VOX etc..
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« Some Common DMR Terminology (Cont'd)

« [ONnes
« Zones are banks of channels

Most Radios allows 16 channels per zone
Zones are not forgiving in order

» |tis easy to delete zones and recreate them then to try to reorder
Zone ideaqs:

* Repeater names

« City Names

* Region Names
Other zones (For listen only):

* FRS

* GMRS

* MURS

« Weather

» School frequencies

« Emergency Services
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050 uV 3406 km? 320273 pop 1.58 uV 1765 km? 248031 pop
Coverage map for 7
KD4EG repeater.
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050 uV  23022km? 1457485pop | 158wV  12552km? 835305 pop
Coverage map for S ORISR

WSCUI repeater.

Winston-Salem ..
O - 14 € N

Durham
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Coverage map for
WA4JWC repeater.
« (future)
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Questionsee
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Resources

 DMR-MARC.nef

* Brandmeister.network

« DMRfordummies.com

« va3xpr.net

* Youtube.com/resultsesearch_query=dmr+radio
* Papasys.com/dmri101/



