Introduction to
DMR

March 4, 2023
Len Rust, W2LJR

Gloucester County
Amateur Radio Club

W2MMD

Established In 1959




Today’s Session - DMR

* What Is DMR

* How Does It Work

e Configuration

* Amateur Radio Use



What Is DMR



What Is DMR

* Digital Mobile Radio

e Standard Defined by European
Telecommunications Standards Institute
* Digital System
* Improved Audio Quality

* Improved Battery Performance
* Better Range

* Open Standard
* Low Complexity / Low Cost



What is DMR - Continued

* DMR Association
* AnyTone
 EF Johnson
* |COM
* Kenwood

* Motorola
* NOT Yaesu



How Does It Work



How Does It Work

*Tiers
* Tier |

* Non-Professional
* Europe Only
* License Free
446 MHz
e 12.5 kHz (Narrow FM)
* Low Power (0.5W)



How Does It Work - Continued

* Tier Il

* Professional
e Licensed
e 66 MHz to 960 MHz

e 2-Slot TDMA (6.25 kHz each)
e 2 X Simplex
* 1 x Duplex



How Does It Work - Continued

* Tier lli
* Professional
* Trunking
* Text Messaging
* Packet
* IPv4 & IPV6



How Does It Work - Continued

 TDMA
* Time Division Multiple Access

* 2 Time Slots
* 6.25 kHz Each
« 30ms
« Compression
 AMBE+2 CODEC

* Talk Groups
 Virtual Channels
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Demo

e Common
* Frequency 146.400MHz
e Color Code 1
* Mode Simplex

 Time Slot 1
* Talk Group 101
e Talk Group 102

* Time Slot 2
* Talk Group 201
* Talk Group 202



Configuration



Configuration

*CPS

* Customer Program Software
* Old Motorola Term

* Code Plug
e Configuration file
* Old Motorola Term
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Transmi
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CTCSS/DCS | CTCSS/DCS
Decode Encode
D-Digtal Low 5K Of f USA 3100 USA Nasonwide Len W2LJR Of
D-Digtal Low Sk Of f North Amenca North America Len W2LJR Of
D-Digtal Low 12.5k Of f New Jersey New Jersey Len W2LJR Of
2500 D-Digéal Low 2 5K Of f South Jersey South Jersey Len W2LJR f
2500 D-Digial Low 2.5k Of Of TAC 310 TAC 310 USA Len W2LIR
2500 D-Digtal Low 12.5k Of Of TAC 311 TAC 311 USA Len W2LJR
52500 D-Digta Low 2.5k Of f TAC 312 TAC 312 USA Len W2LJR
52500 D-Digtal Low 5K Off i TAC 313 TAC 313 USA Len W2LJR
445 52500 D-Digtal Low 2.5K Q0 f TAC 314 TAC 314 USA Len W2LJR
44652500 D-Digtal Low 12.5K Of f TAC 315 TAC 315 USA Len W2LJR
446 52500 D-Digtal Low 125K Off Of TAC 316 TAC 316 USA Len W2LJR

46.52500 D-Digtal Low 2.5K Of Of TAC 317 TAC 317 USA Len W2LJR
2500 D-Digial Low TAC 318 TAC 318 USA Len W2LIR
500 D-Digtal Low 12.5K : Of TAC 318 TAC 319 USA Len W2LJR
52500 D-Digtal Low 2.5K Off f World Wide World Wide Len W2LJR
500 D-Digal Low 2.5k Off i WW TAC 901 WWTAC 931 Len W2LJR
2’\& D-Digtal Low 2.5K S f WW TAC 902 WW TAC & Len W2LJR
52500 D-Digtal Low 2.5k Of i WW TAC 903 WW TAC 933 Len W2LIR
52500 D-Digtal Low 12.5k Of Of Parrot Parrot Len W2LJR
52500 D-Digtal / 2 5K f Of Disconnect Disconnect Len W2LJR
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Configuration - Continued

* DMR Number

* Unique User ID
e radioid.net

* Channel
* Memory Location

* Frequency
* Simplex / Repeater
* Power



Configuration - Continued

* Talk Group
* Virtual Channel / Room

* Color Code
e1to 16
e Similar to PL Tone (Sort of)

* Time Slot
1 or2

Zone
* Grouping of Channels



Configuration - Continued

 Contact List

 List of All DMR Users
* DMR #
* Name
e Calisign
* City
e State
e Country

* Updated Daily

e Currently Over 200,000 Entries

« 234,313 as of 03/03/2023
* AnyTone AT D878UVII Plus Supports 500,000 Contacts



Configuration - Continued

e Configuration Sequence

1. Obtain and Configure DMR ID
1.

2. Download Contact List
3. ldentify Repeater or Hotspot

4. Define Talk Groups
e Numerical ID
* Text Name


https://www.radioid.net/
http://www.dmrcontacts.com/
https://www.repeaterbook.com/
https://brandmeister.network/?page=talkgroups

Configuration - Continued

5. Create Channel
* Select Number
* Assign Name
 Select DMR ID
* Assign Frequency
Transmit
Receive
Bandwidth
* Power
DMR Mode (Simplex/Repeater)
TX Permit (Channel Free)

* Assign Talk Group
* Assign Color Code

* Agreed Upon with Other Users
e Assign Time Slot

* Agreed Upon with Other Users



Configuration - Continued

Create Zone

Add Channels to Zones
Configure Features

. Upload Code Plug

10 Upload Contact List

© 0N O



Amateur Radio Usage



Amateur Radio Usage

 FCC Approved 2014
* Coordinated DMR ID (RadiolD)
* Repeaters



Amateur Radio Usage - Continued

e Settings
* Frequency

e Transmit
e Receive

* Time Slot
 Color Code
* Network

* RepeaterBook



Hoboken, NJ
K2XDX

Repeater ID: 34-2151

Downlink: 446,52500
Uplink 441.525008%

Offset: -5.0 MHz"

DMR Enabled
Color Code: 8
DMR. ID 313439
County: Hudson
Call K2KDX
Use OPEN
Op Status: On-Air
Sponsor Hoboken CERT team

TS1 is private TS2 is linked to Brandmeister,

Time slot 1 talk group 313439 is private. All brandmeister traffic should use Time slot 2. TS2 is open.

K2XDX Repeater System on Facebook
Last updated: 2019-12-08

Last reviewed: 2015-12-




Amateur Radio Usage - Continued

* Hotspots
* Raspberry Pi (Computer)
 PiZero W
*Pi3B
* MMDVM (Radio)
* Pi-Star (Software)



Raspberry Pi Zero Raspberry Pi 3



Hostmame: pi-star

Pi-Star:4.1.6 / Dashboard: 20221114

Pi-Star Digital Voice Dashboard for W2LJR

Modes Enabled

D-Star
YSF P25
YSF XMode NXDN
DMR XMode POCSAG

Network Status

D-Star Net
YSF Net P25 Net
YSF2DMR NXDN Net
YSF2NXDN YSF2P25
DMR2ZNXDN DMR2YSF

Radio Info

DMR Repeater
DMR ID
DMR CC
TS1 disabled
T52

DMR Master
BM 3184 United

Dashboard | Admin | Configuration

Time (EST)

DMR TS2

DMR TS52 [\
DMR TS52 5
DMR TS52

DMR TS52
DMR TS2 {
DMR TS2
DMR TS52

DMR T52

9+46dEB (-47 dBm)
9+46dB (-47 dBm)

Pi-Star / Pi-Star Dashboard, ©® Andy Taylor (MWOMWZ) 2014-2022,
ircDDBGateway Dashboard by Hans-1. Barthen (DL5DI),
MMDVMDash developed by Kim Huebel (DGIVH),

Need help? Click here for the Facebook Group
or Click here to join the Support Forum
Get your copy of Pi-Star from here.




General Configuration

Hostname: ||:|i—5tar ‘DD not add suffixes such as .local

Mode Callsign: | W2LJR ‘

CCS7/DMR ID: 3186225
Radio Frequency: 446 525 000 MHzZ

Latitude: 39,7292 degrees (positive value for Horth, negative for South)

Longitude: |-?5.C-688 ‘degrees (positive value for East, negative for West)

Toun: | Sewell, NJ |

Country: USA

URL : https:/iwww.qrz.com/db/W2LJR ® auto O Manual

Radio/Modem Type: STM32-DVM / MMDWM_HS - Raspberry Pi Hat (GPIO)

Node Type: O private @ public
DMR Access List: | 3186225,3196243
APRS Host Enable:

APRS Host: | noam aprs2 net v |

System Time Zone: America/New_York

Dashboard Language: |Eng|i5h_u5 hd |

| Apply Changes

DMR Configuration

DMR Master: BM 3184 United States

Hotspot Security: ssesssesns

BrandMeister Network: Device Information | Edit Device (BrandMeister Selfcare)

DMR ESSID: 3186225 None v

MR Color Code:

DMR EmbeddedLCOnly:
DMR DumpTAData:

| Apply Changes |




Amateur Radio Usage - Continued

* Networks

e Brandmeister
* Hose

* TGIF



Talk Groups in the DMR world

TG1D 310

N

TG ID 3106

Repeater [ TG ID 3106 _
VE3XPR, Toronto i

«“—=  Repeater

4752 AA4CD, Otay npaaLer

WAGLIF, Santiago

TG ID 31066 TG 1D 31066

Internet Cloud

Repeater

WXeD, Fresno
TG ID 3106

Repeater
KI6KQU, Woodson

BM Server BM Server BM Server
3103 3102 3101
San Jose, CA Dallas, TX New York, NY Repeater
K6LRG, Livermore

TGID 310

TGID 3106: California Statewide H":: ]
TGID 3106¢ Southern California > E § TG ID 31066
= = = Brandmeister

Server Backbone North America Server Farm




Questions?

73 de Len W2LJR
w2ljr@arrl.net



