DMR Codeplug Design

If | give you a code plug you can talk for that day.
If | teach you how to make a code plug you will be able to talk forever...



Research Code-Pliig Planning

and Design

What data to collect



Fleet-Maps

Create a table of what you what your radio layout to look like...
What area do you want to cover?

What Talk-Groups interest you?

How much space does your radio have?




What data do you need to collect?

You need(want) a name/location/call for the repeater. What do you want to call it?

You need(!) frequency details. What will you listen on and what frequency will you
transmit on?

You need(!) the “color-code”. This is like a PL tone and without knowing this, you
will be ignored by the repeater. Some frequency coordinating bodies require or
recommend a Color-Code based on location. Originally, Color-Code 1 was the
norm in the amatuer community.

You need to know what talk-groups are supported and the nu
It's helpful to know what network the repeater is connected




Choosing a name for your repeater

“Highland” - AlImost every state has a Highland. Some states may have more than one. Should | call it
Minnesota.Highland? Maybe MNHLND? MN.HIGLND?

Should we call it N@NKI or NONKI or NKI or What if N@NKI has more than one repeater?

What's the local convention? Do we know, maybe this codeplug is for an upcoming trip out of our local
community.

Is “Highland” as a name taking up too much space on my screen?

“MSP”, Isn’t that an airport? Wasn't MSP at the U downtown? What about the second system that got
installed downtown? What about the really wide coverage system?




Frequencies and Color Codes

Just what is a Color-Code

+5Mhz or -5Mhz, which is my transmit, which does the repeater transmit?




Networks, Oh so many Networks

“The Internet” - a network of networks. Yes, the network and the Network are the
same but different. Not all parts of the network are the same. Some networks
have private spaces, like maybe at your office?

DMR is similar. There are “Private” areas on some networks and there are
interconnected parts too.




Networks - The same but different?

“Minnesota State” TG-3127 is pretty universal. | think most of the US networks that
cover this area have this patched together as one on a full time basis.

TAC310 is similar, all the networks patch on a full time basis
- But let’s not confuse full time patches with full time talk-groups. More on that later.

TAC314 would be an example where it may exist on multiple networks, but might
not interconnect 314 with other networks 314.




Code-Plug Planning

Where to find the facts

DMR-MARC

Brandmeister.Network

State or Local Repeater Council

DMR Websites like: hitps://MinnesotaDMR.com/

Word of mouth

Google Search: hitp://www.azrepeaters.net/index.php?n=RepeaterMaps.Mototrbo
https://www.repeaterbook.com/repeaters/niche/index.php?mode=DMR



https://minnesotadmr.com/
http://www.azrepeaters.net/index.php?n=RepeaterMaps.Mototrbo
https://www.repeaterbook.com/repeaters/niche/index.php?mode=DMR

DMR-MARC

Extracting details

First find the site, click database and find the repeater database:

- C @ @ dmr-marcnet/cgi-bin/trbo-database/ oo @ | Q Search v IN @

Database Repeaters AboutUs Register ID

DMR Advanced Database Search User Database \ Rptr Database )

) T

Note: This Data is provided for NON-COMMERCIAL use, DMR-MARC and it's partners reserves the right to limit data usage for informatior*tained from our
systems

[ Chrarnh Incétriintinna { ]




Brandmeister.Network

https://brandmeister.network/



https://brandmeister.network/

Quick Vocabulary

Code-Plug Planning

Network and Design

Talk-Group

Repeater



RX-Groups

A list of talk-groups the radio should decode and listen to.

Most radios will for a period of time respond with the contact ID or talk-group ID
that was recently decoded...

So imagine you are talking with someone on Minnesota State but TAC310 is in
your RX-Group... Your radio might transmit on TAC310 instead of Minnesota
State... Confusing for sure unless you know what this is about and want this! You
most likely don’t want this... If you did, you would know you did.




Scan-Lists

For every channel on your radio, you can create or “link” a list of channels to
monitor or “Scan” when the scan feature is enabled.

So let's say you tune your radio to “MKA.MNState”, If you press the scan button,
what “channels” do you want to be able to monitor? Maybe MNState on nearby
repeaters? Maybe MNDMR? . .cougpianming

and Design




Zones

It's really just a way to group your “channels” into folders or buckets or lists...

Most commercial radios (and DMR is a commercial radio concept), only have a
limited number of “channels”. Most radio users do not have a need to be on more
than a few “channels”... Are you a Security Guard? Why would you have more than
a couple “slots” on your channel selector?

Do you want to group your “channels” by talk-group or repeater or area? When will
you want to change “channels”? Maybe while driving? In a hurry?




Contacts

Code-Plug Planning
and Design

Talk-Groups and User Aliases:

e Group Call
e Private Call




Contact ID’s

Everything (users/Talk-groups) you can send a message to needs a “Contact ID”.

Most of the time, you are sending messages to a “Talk-Group”... Remember you
have private contacts and you have group contacts... These are all 24-bit
addresses... bit = binary numbering. 1+ 1 =10, 10+01=11 1111 =15 in decimal.

Decimal has the following characters to represent values: 0,1,2,3,4,5,6,7,8,9

Binary has only these two characters: 0,1

11111111 11111111 1111 11111 (maximum sized value)




Numbering Scheme in DMR

It's actually based on Cellular telephones dating back decades now.
The MCC - Mobile Country Codes

https://en.wikipedia.org/wiki/Mobile_country_code

- Test networks

- Europe

- North America and the Caribbean

- Asia and the Middle East

- Oceania

- Africa

- South and Central America

- Worldwide (Satellite, Air - aboard aircraft, Maritime - aboard ships, Antarctica)

© N o1~ WNO



https://en.wikipedia.org/wiki/Mobile_country_code
https://en.wikipedia.org/wiki/Mobile_country_code#Test_networks
https://en.wikipedia.org/wiki/Mobile_country_code#Test_networks
https://en.wikipedia.org/wiki/List_of_mobile_network_operators_of_Europe
https://en.wikipedia.org/wiki/List_of_mobile_network_operators_of_Europe
https://en.wikipedia.org/wiki/List_of_mobile_network_operators_of_the_Americas
https://en.wikipedia.org/wiki/List_of_mobile_network_operators_of_the_Americas
https://en.wikipedia.org/wiki/List_of_mobile_network_operators_of_the_Asia_Pacific_region
https://en.wikipedia.org/wiki/List_of_mobile_network_operators_of_the_Asia_Pacific_region
https://en.wikipedia.org/wiki/List_of_mobile_network_operators_of_the_Middle_East_and_Africa
https://en.wikipedia.org/wiki/List_of_mobile_network_operators_of_the_Middle_East_and_Africa
https://en.wikipedia.org/wiki/List_of_mobile_network_operators_of_the_Asia_Pacific_region
https://en.wikipedia.org/wiki/List_of_mobile_network_operators_of_the_Asia_Pacific_region
https://en.wikipedia.org/wiki/List_of_mobile_network_operators_of_the_Middle_East_and_Africa
https://en.wikipedia.org/wiki/List_of_mobile_network_operators_of_the_Middle_East_and_Africa
https://en.wikipedia.org/wiki/List_of_mobile_network_operators_of_the_Americas
https://en.wikipedia.org/wiki/List_of_mobile_network_operators_of_the_Americas
https://en.wikipedia.org/wiki/List_of_mobile_network_operators#Satellite_based
https://en.wikipedia.org/wiki/Antarctica
https://en.wikipedia.org/wiki/Antarctica

Common Talk-Group ID Numbers

Code-Plug Planning
and Design

Minnesota = 3127
lowa = 3119
Arizona = 3104
World Wide = 91

North America = 93




Common numbering plan

There are a few “americanizzums” on the “MARC” (Motorola Amateur Radio Club)
networks... For example using TG1 or TG3 for World-Wide and Nation-Wide is
basically ignoring the rest of the world by conflicting their numbering space.

Brandmeister is an International network and it wasn't “invented here”... It tries to
avoid the politics by being as open as possible and rejecting the notion of closed
access... It's willing to support any protocol or method if there’s an interest in

networking... The Motorola IPSC protocol was reverse engineered when Motorola said if you want to
know how it works, pay up and buy a license for every repeater that connects!




Format of numbers

Length of digits:
1-4 = Talk-Groups
5 = Links

6 = repeaters

7 = subscribers

8 = subscribers with extensions (hotspots)




Numbering details

Repeater IDs are 6 digits: XXXYWW

where XXX= Country *)

Y= State/Province (or postal code where callsigns not assigned by state/province)
WW= Sequentially assigned repeater number

The US is a pretty big country so we have 310, 311, 312, 313, 314 and a few other non standard numbers with 31*

Subscriber IDs are 7 digits: XXXYZZZ

where XXX= Country (*)

Y= State/Province

ZZZ= Sequentially assigned subscriber number




Guess how many subscriber ID numbers we have?

Amateur DMR Growth by # Radio IDs
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Last month we crossed >90,000!

Amateur DMR Growth by # Radio IDs
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OK, All that babbling is leading somewhere!

It's very important to have a plan before trying to program your radio.

Code-Plug Planning
and Design




The Fleet Map

Very much like having an ICS-217A form ready to go.

What talk-groups do you want to use ?

What repeaters will you use with these talk-groups...

You should have a table with a layout for channels, zones and talk-groups...

Zones are basically a folder... You can sort your channels/talk-groups any way you
like... Do you want a folder(zone) for each talk-group and each cha
changes repeaters, or do you want a folder for each repeater?




ICS-217A

incident Radio Communications Pian (ICS 205)

1. Incident Name:

2. Date/Time Prepared:

3. Operational Period:

Midiand Safioon Launch ~ MHS+NEMS - East Date &/1/2016 Date From: &17/2016 Date To. &17/2016
Recovery Zone Time 1800 Tene From 0800 Tene To 1600
4. Basic Radio Channel Use:
Zona | Ch | I T T RXFreq | RX T TXFreq | TX T Moda | Remarks
Gip___ # | Funciion . Channel Name | Assignment I Naw Tm‘NAClNovW . ToneMNAC | (A D oeM)
| Groung Bay City |
East 1 Coordination Repeates Ops/Recovery | 14531 | 1318 | 14471 1318 A
Ground ‘ 1 A
East |2 | Coordmation g:g':;‘; OpsiRecovery | 14724 [ 1035 | 14784 | 1035
Ground > A
East | 3 | Coorsnation g:g“:;, Ops/Recovery | 14533 | 885 14473 | 885
Grouna A
East 4 | Coorgnation gx::ﬁ Ops/Recovery | 147.00 14760
| Balkoon Tracking | | | | D
East | 5 MHS paloon | ops/Recovery | 146.40 300 MW ouput pawer
| Balloon Tracking | ey Basoon | ["1a6.56 | |o
East 6 o B Ops/Recovery | o 300 MW outpul power
| Balioon Tracking i} 500 mW output power,
) APRS designate NBERF-11
East | 7 APRS Signal Ops/Recovery | 14459 (NEMS balloon), WEMHS-11
(MHS basoon)
Grounag A
Coordnation Launch Team
East | 8 e o | Ops/Recovery | 146.45 simpaex

5. Special Instructions:

Use broad area coverage Bay Clty repeater. 145.31 - (131.8). unless notified othersise
Open nel will be run by Net Control Staton (NCS), KBEUIH call, providing command ang contral instructions, and safety oversight
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Fleet Map examples
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Codeplugs

Youmﬁnpwgmd
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and you learn more about that
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« Minn 2 MotoTrbo Code Plugs

WI&MHW
ToyTeRt Systems Radios
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CPS = Customer Programming Software

Certain companies want lots of money or only support their dealers!
Motorola, available for about 350 bucks every three years.

Hytera, Available to dealers, often available from your dealer for ham use.
Tytera, Free with the radio or online

Kydera, Free with the radio, hard to find except with your radio... Updates, talk with
your non-existent dealer. Weak support network

Anytone, Free with radio or online
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MOTOROLA RADIO CODEPLUGS



Putting it all together (MOTOROLA)

Once we know what we want, there’s an order to plugging the details in...

Code-Plug Planning
and Design




We start by enabling expert view

| MOTOTRBO Customer Programming Software - [121810-AA9VI-uhf1-profile.ctb]
(*AFile  Edt MCUMMDevice Fegtures lifindow Help
= g v Tool Bar B = Q | pm b b 1| @

Open Save{ v Status Bar Copyw Paste | Search | Read  Write  Clone | Reports | Ahout

=GP XPRZ ¥ Help Pane
i | Basic

Q _v Expert
= Available

- @E BUOr




[ Fie Edit View Device Features
@ X g Oy R

Open Save Dolete Cul Copy Paste

Remote

Q

[T T

®

Search Read Write Clone Reports About

= XPR 4560

Q Accessones
[ M Buttons
[ (5l Text Massages
i Telemetry
foo TR Menu
| Qoo Privacy
;‘ -g'g- Network
=] @ Signaling Systems
| Fl- @@ moc
| b ) Sy
@ Quik-Car |
Lo U0 gyrmq
< @l Drgital Emergency
| ulll Sya1
- {4 Capacity Plus Emergency
) ((rl Sy.1
@R Phone
: o 1) Syygy
[<) @@ Contacta
| - @8 moc
| Lof1a® con

(=] @@ Quik-Call Il
| ] -
; LYW Call1

£l @ gt

— &

o

| ngh DMR-MARC ww

[ngh DMR-MARC NA
I na® DMR-MARC LCL

-

]

Battery Saver  Alerts  Parsistant LRRP Requests  Loneg Worker

Radio Name  [KZ9GDO - Gukio

Radio 1D [3717988

Grs I
Private Calla [~
ARS Inttialization Delay (min)  [g

TX Preamble Duration (ms)  |ggp
Monitor Type  |opan Squelch w

Unlink Monitor [

Off-Hook Disables PL |
Talkaround Group Call Hang Time (ma) m
Talkartound Private Call Hang Time (ma) FSOO_E
TX Low Power (W) |27 5
TX Migh Power (W) |44.0

Disable All LEDa

r
Codeplug Password |

Microphone

3 General Settings

Eassword and Lock
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Remember RX Grou DS?

Some radios need these.

Even if they only contain 1
Talk-group (contact)

Yup, you guessed it, we
Need these for the next
step

L I
. T L Aoesitatie (DRain Growe ) b




Pesturws Remcle  Window  Help -8 X

] S A | id
Fase  Seacth Resd Wrie Cone  Repons | About

e | DMR-MARC LCL

Just another

1§ WKDF Robert PH

@ WKTE Gary @ Avatatse Merrters
n4 Wurasks=M MR- MO WW OMR-MARC LCL
nd WAT Fee DMR.MARIC NA
@ WVOT Prep M [ TRBO-E

n§ WW2WW Tmothy P
A WWBLSA Lamy YW1
1 WWELSA Ly WP
e WWIVGreg M —_—
18 WWIV Greg®
L WINYT Jdack @
N XE2EG Edyardo P
g DALY Jebn P

N 2SEARG Lm M
@ ZSATAL Ructwre W
1§ ZSA0R Dwk P
n§ ZSEGAY Gan
N ZSEMIH Martn M
1§ ZSERO Dk M
2§ ZSERVC Rom M2
n§ ZSERVC Roosd N
1§ ZSEXU Sweven P

[5] @ Capacty Pus




Scan lists

We need a list of things to scan, (Channels) for when we program channels...

Egg Meat Chicken... No that’s not right?
Egg, Meet Chicken!

Horse met buggy ?

OK, we need the list, but the list can be empty... Or maybe we don't need the list?
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I} Fe Em Vew Deice Foatwss Remole Window Hop - & x
@ B X ¥y @ ®m QA e M 31 ¥
Opsn Swve | Delete | Cut Copy Pasty | Sesch  Resd Wele Cone  Repors  About
n n§ XERJEG EduargoP -
né ZLUY John P KQMOT NAmM
A ZSEARG LeaM Jop RBRX IX
1§ ZS6CA Rched M
n@ ZSG0R Derek? ScanWoam st {scan ety - :
H w8 256GAY Gavm -
Getting to the S i T
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- Scan List g e 2
= & "hoee
I % Catt Evhanced GRS T
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Admit Criteria:

e Color Code Free

(Your own repeater says the time-slot is available for you)
e Always

(Transmit away, don’t care what'’s out there)
e Channel Free

(No RF Received)




Zones Again

With Motorola, you begin by creating your channels in a folder known as a Zone.

With other radios, you need to create your zones after creating your channels...

Motorola might require you to copy your channels if you wanted them to appear in
more than one zone... Another downside to Moto gear? Maybe | overlooked
something.




Knobs! - There's so many of them....

You may have noticed a ton of options in your software.
Remember you are in expert mode but might not be an
expert. Please don't attempt to change things you do not yet
understand. You don’t need to change every setting to make

your radio work!
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TYT / Tytera Radio CPS



Open the software and read your radio

Always read your radio and make a backup copy!!!!

Even on the brand new radio... Save this file!

Ly CPS MD9G00 - defaultl

File Edit Prog ing Vigw  Window Help
DS HE - n? & —
=

= . CPS MDos00 L34 Basic Information

" - .
----- | Basic Information

----- {} General Setting Frequency Range E
{T Menu ltem
£} Buttons Definitions Last Programmed D ate IE

il # Text Message
----- 4y Privacy Setting

— - -

Model Hame F




Basic Information

Read Only info...

L1} Basic Information EE

Frequency Fiangs |UV:[400-480MHZ][136-1740MHz] |

Last Programmed D ate IEEH 3-04-02 21:51:44

Model Name |Mmasnn

Senal Mumber I

CPS Software Version |vn1 183

Hardware Yersion I

FCU erzion I

Inique Device D I




Ly General Setting

Alert Tore Radio Mame

Dizable Al Tore [

General Settings ~ eerssreer

tManitar Type
Talk Permit Tane |Hone -
Wi Sengitivity
Cal Alert Tone Duration(s] |Eentinue | T Preamble Duration[ms]  |600 =
Radlo Nal I Ie = Ca” Slgn Scan R Lowe Battery Intervals] (120 =
Channel: Hang Tirme(ms] (3000 =
Secan Digital Hang Time[ms] |1000 =

PC Programming Password

Ra d io I D = 3 1 27XXX e 1000 g F adio Program li
[T

Back Light Time[s] |&lways
Lone “Worker

= Set Keypad Lock Time[z] | Manual -
Laone Worker Respohse Time[min] 1 |
- FreqiChannel Mode | Ehannel -

Model Select & |MA

No need to change settings "= e L E—

Password and Lock Enable [ tiezene [0TC 500 -
We have not talked about... EEET— =

Lone "woaorker Reminder Time[z] |10 =

Group Call tMatch W
Frivate Call M atch [+

Talkaround

Group Call Hang Tire[ms] | 2000 =

Frivate Call Hang Time[ms]  |4000 =

Intra Screen

Intro Screen | Picture -
Intro Screen Line 1 ’—

_ |nt[0 Sc{een Line 2




Menu item...

Basically what menus do you want on the radio, simply check the box

ra-”EI|¢i »i|?|

- CPsMD9G0D

£

e OO e OO OO

----- ' Basic Informaticn
----- @ General Setting
-IF Menu ltem

-{) Buttons Definitions
% Text Message

t-__ Digit Emergency System
----- 1.% Digital Contact

t Digital RX Group Call

H-_ Zone Information

H Scan List

H Channel Information
IRt DTMF Signaling

----- VFO Mode

----- § GPS Systern

L4 Menu ltem

[= | & s

Menu Hang Time[s] Ih 0 _,;

Text Message W

— Contacts

Call &lert v
Manual Dial ¥
Fiemote Maonitor [

Radio Enable [

Edit ¥
Fiadio Check T
Program Key v

Fiadio Disable [

— Call Log
Missed W

Outgoing Fadio v

Lnswered W
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Set buttons as you wish

15 Buttons Definitions

Long Press Duration{ms] |1 nao _I:

— Radio Buttonz

Shart Press

Long Press

P1 IUnassigned [default]

P2

F3

P4

Unassigned [def

Al dlert Tones On/OFF
Emergency On
Ermergency OFf
Power Select

tdanitor

Ore Touch Access 1
ke Touch Access 2
Orne Touch Access 3
Ore Touch Access 4
ke Touch Accezz 5
One Touch Access B
Repeater/T alkaround

;I IUnassigned [default)

IUnassigned [default)

IUnassigned [default]

IUnassigned [default]

Ll Ll L Lo

Sean On/Off
— One Touch Access ;:?Vh;g%r:fulﬁquemh
Mo, Maode VO Dl.,glP” ==1) |y;e Message/Encode
1 Digital Contact] Text Message Hello
2 Digital Contactl Text Message Hello
3 Digital Contactl Text Message Hello
4 Digital Contact] Text Message Hello
5 Digital Contactl Text Message Hello
B Digital Contactl Text Message Hello

r Humber K.ey Quick Contact Access




STUN & Remote Monitor

Let’s talk about business features!

X

iE- | CPSMDIGDD

----- '] Basic Information
----- {':5 General Setting
E’ Menu ltem

O Buttons Definitions
4% Text Message

[]- Digital RX Group Call
- Zene Information
[~ Scan List
- Channel Information
--{RE DTMF Signaling
----- VFO Mode
----- § GPS System

Ll Digit Emergency System

Fiemote Monitor Durationfs] |10 _:l

T Syne Wakeup TOT[ms] |150 _:I

Tx'wWakeup Message Limit I3 j'

v Fadio Disable Decode

[~ Remote Monitar Decode

¥ Emergency Remaote Mornitor Decode

— Emergency Spstem

Spztem Mame

Alarm Type

Alarm Mode

Rewvert Channel

IS ysteml

I Fregular

I Emerngency Alarm

INone

Impolite Retrizs |15 =i
Folite Retries |5 _Ij

Hot Mic Duration[s] |10 =




OK, a little more focus here:

a bk own -

Set your radio ID and Callsign in radio name
Enter all your contacts (Talk-Groups)
Create your scan lists (names at least)
Enter your channels

Put your channels into a zone

=- |y CPSMD9600

----- \| Basic Information
----- ":5 General Setting 1
----- [35 Menu ltem

{:} Buttons Definitions
47 Text Message

Digital BX Group Call
Zone Information §
Scan List 3

Channel Information ﬂ-
~-|RE DTMF Signaling

----- VFO Mode

----- ¥ GPS Systemn




2) Digital Contacts

A

MNelrte I F=nnrt

Irnrirt

Mao. Contact Marme Call Type Call ID Call Receive Tone
1 MM Statewide Group Call N7 Mo
2 Local 9 Group Call 9 Mo
3 MOME] - Eric Private Call 1 Yes
4 DOMNT DO IT! All Call 16777215




3) Scan Lists

L1y Sean List =& s

San List Mamne IE omeewlisth ame

Available Channel Chanrel Member

Channe

Addy> |
<<Delete |

Pricrity Channel 1 INone vI Signaling Hold Timefms] {500 _I
Fririty Channel 2 INDne vI Pricrity 5 ample Time[mes] |2UUU _I:
T« Designated Channel ILast Active Channel vI

|« |

s> | ol | add | Delete |




4) Enter Channels

14 Channed eformation.

Digtaltinaing Date
CharnsiMode [Dgid ]
BardWiah [1250H: =
Sean Lint m}]
Sauekh [Neen j
ReAd Fiagancy 1%~
TA R Freguancy [0;' 43
om0 =l

TOT Rehey Delnds] |0 LE

Power |High e

Anclog Data

Charee! Kave [N—Ni—-'-—;ﬁN
R Froqumrey(MHz) [muco—
1% FracuarciMiHz) W

Admi Crtmin |Aveays -
Ao Semn
Tt Oy |
Lore Woket [
v [

2dow T8hawound [
Sand GFS Indg [
Feceme GFS fnfo |

Digtal Dara
Pvate Lol Covderred [
Ervngmrcy Ahan Ack [~
Dt Gl Corderrad [~
Alow Indewugt [~
DCOM Swich

Emesgancy Spsem [5yememi -l
Cortact Nane m
Geovp it | _'_!

Lok Code |1 .l
Aeewmsa ' =
InCol Citesy [Bhazgs K|

Privacy [Nooe

4]

m




5) Create a zone

L1 Zone Information

L= &

Awailable Channel

<<Delete |

Zone Name  |BLM

Channel Mernber &

Available Channel

MM State BLM

MMState BLM
Channell

>l | add | Deie |

Addy» |
<<Delete |

Charnel Member B




Save the codeplug as a file

BN



Write to the radio

You already read the radio and made a backup (saved to a file!)... Right!




Try it out!

BN



3rd party tools to try

MD380/MD390:

https://www.farnsworth.org/dale/codeplug/editcp/

http://www.miklor.com/MD380/380-CPEditor.php

http://n0gsg.com/contact-manager/



https://www.farnsworth.org/dale/codeplug/editcp/
http://www.miklor.com/MD380/380-CPEditor.php
http://n0gsg.com/contact-manager/

Nearly the end



Out of materials for now!

BN



