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John Westerkamp, W8LRJ

Always interested in radio and have always been a SWL
Extra Class Operator and BARC Member since April 2018

Bachelor of Electrical Engineering from University of Dayton
Ph.D. in Electrical Engineering from Purdue University
Specialized in Digital Signal Processing/Communications

Electrical Engineering Faculty at U.D. for 17 years DAYTON
Computers and Networking for 10 years FLYERS
Retired and enjoying a great hobby

LRJ stands for Lori, Rachel, and Jacob (wife and two kids)
Nephew is Jordan Westerkamp, football player University of Nebraska
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DMR or Digital Mobile Radio
— How did we get here@e

A FCC Mandate

A By January 1, 2013, all public safety and industrial land mobile
radio systems must operate within 12.5 kHz, or equivalent -
efficiency .

A Equivalent-efficiency is further defined as:

A One voice path in a 12.5 kHz channel
A Two voice paths in a 25 kHz channel

A Data Operations on channels greater 12.5 kHz must employ
data rates greater than 4.8 kbps per 6.25 kHz channel,

AFCC’ s Ulra-Hamdiag goal is 6.25 kHz




Digital Voice Modes

A NXDN — FDMA, 6.25 or 12.5 kHz (lcom/Kenwood)
A P25 - TDMA Tier 2 and above (Public Service)
A DMR Tier 1 — FDMA 12.5 kHz (ETSI Digital Mobile Radio)
A DMR Tier 2— TDMA 12.5 kHz AMBE+2 (ETSI Digital Mobile Radio)
A DMR Tier 3 — TDMA Trunking
STAR — FDMA 6.25 kHz AMBE+ (JARL/Icom)
Fusion — FDMA 12.5 kHz AMBE+2 (Vertex Standard/Motorola/Yaesu)

A ETSI — European Telecommunications Standard Institute
A JARL - Japan Amateur Radio League

A AMBE — Advanced Multiband Excitation (Vocoder)

A DSTAR - Digital Smart Technology for Amateur Radio



TDMA vs FDMA )

A TDMA — Time Division Multiple Access
A There are two time slots and and each time slot can
handle a conversation (two simultaneous conversations on
one frequency ).

FDMA - Frequency Division Multiple Access
A The user takes the whole frequency and there are two
carriers in the channel. Typically one carrier is used for
voice and the other for data.
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Spectrum Efficiency via TDMA

Wideband is 25 kHz
For Amateur Radio




DMR and Analog vs. Distance

Digital = BER
Analog = SINAD
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A 30dB SINAD is full-quieting on FM repeater
A SINAD - Signal -to-Noise and Distortion (receiver sensitivity measure)
A BER- Bit Error Rate




DMR Deep Dive

Rgglgoﬂ’mty The digital radio

=157 57 Data signals are directly
transmitted and otherwise

The radio  “marked” by audio signals :7. |
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Digitized
s The digital transmitter is activated
during the timeslots allocated to
Audio signal is is converted to the working channel

digital format, compressed and
then "packed" in the digital

transmission channel




General Frame and Time Slot Structure in
TDMA Systems

One TDMA Frame | :
< * Transmit at 9600 bits/sec

Preamble Information Trail Bits (4800 symbols/sec
using 4 -FSK)
Slot1 | Slot2 | Slot3 Slot N DMR uses two slots

G d 5 Control :
Bits: | BEw. | Hitk, Information cRC | 30 ms total per slot
1.5 ms One TDMA Slot ]

A Frame repeats in time

A After overhead, forward error correction, and splitting into two channels, there is
2,450 bits/sec left for a single voice channel using DMR, compared to 4,400 bits/sec
using P25 and 64,000 bits/sec with traditional telephone circuits.




4-FSK Modulation

Radio Activi
oy Loy Digital modulation

Zrar s oo The employed digital modulation is 4FSK (Four-level Frequency
' Shift Key), the best for PMR communications.
Thzradlo oo Information bits are transmitted in pairs, each pair assigned to
2 €27 PO a frequency shift.
Sl PEEEL o0 Transitions between a status and the following one (that is
4FSK between a pair of bits and the following) are continue and
“smoothed” by a filter which reduces high frequency components.
oo The shape filter is a “"Raised Cosine” function.

Central frequency
- (not transmitted) 7K60FXE
| B A =14 Il
Iy | ey < o B 3 '.'0,648 U"Z 3

PR sz T T Tu,s« kHz
Impulse shape vs. time — >
R 1110 00 01  Frequency

|

Bandwi @%duter deviation + 2*symbol rate = (M-1)*2*inner deviation + 2*symbol rate = 6*648 + 2*4800 = 13.488 kHz.




DMR Timeslots Recording

Sync
\ Time (sec)
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Timeslot 2 (30 ms) Timeslot 1 (30 ms)

A Recorded on receiver input frequency (radio transmit frequency).
A Transmitting on Timeslot 2.
A Timeslot 1 is just noise (no transmission).



Amplitude (normalized)

DMR Timeslot Data

Sync

/ Time (sec)
MDD 3 D-IIED 3. 3.0460 3.0480 3.0500 3.0520 3.0540 3.0560 3.0580 3.0600 3.0620 3.0640 3.0660
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T 1V‘JLmNVV V” VW TV Y v |
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Timeslot 2 (30 ms)

A The amplitude determines the frequency deviation (there should be 4 since 4 -ary FSK).
A With 4800 symbols per second, spacing is about 0.2 ms.
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Analog FM vs. DMR

Analog FM

» Repeater Transmit and Receive
Frequencies

» CTCSS Tones (Frequencies)
» Analog FM

» | ocal Coverage (Echolink & IRLP)
» Multiple Users Share Frequency

®» One User At Any Time
®» Any Licensed Amateur May Use

DMR Equivalent

Repeater Transmit and Receive
Frequencies

Color Code (Numbers 0-15)

Digital Time-Division Multiple Access
(TDMA) FM

World-Wide Coverage (via Internet)

Multiple Users Share Frequency But
Use Talkgroups /Timeslots To Separate

Two Users Can Share The Bandwidth
Additionally Requires a DMR ID

Note that DMR radios generally also
work with analog repeaters



DMR Talk Groups

An organizational structure for DMR radio
ldentified by a number (Ohio Statewide Talk Group is 3139)
Represent a function, topic, or geographical area of interest

Allows separation of users so not all talking over each other
Can be static (always on) or dynamic (PTT starts 15 minute timer) on a repeater

Talk Groups span repeaters!

Repeater #1
Montgomery

Repeater #2 REESOLEL #5

Greene County
Ohio Statewide Talk Group 3139

Cuyahoga




DMR Hierarchy and Definitions

Add Talkgroups and Digital Contacts (Import Worldwide Database)

» (Opftional) Add Receive Groups (RG) (Collection of Talkgroups to
receive) and Scan Lists

» Add Digital Channels (One for each Talkgroup on a Repeater)
» Repeater Frequency, Offset, and Color Code (CC)
» Timeslot, Talkgroup, and Receive Group

» Add Analog Channels (One for each repeater)
» Repeater Frequency, Offset, and CTCSS Tone

Add Zones (A collection of Channels organized however you wish)

» All of this together with your DMR ID, Callsign, and various radio settings
are saved into a Codeplug using CPSsoftware (Customer Programming
Software ).




DMR Hierarchy Analog

[one 1
Greene County
Analog

Channel 1 Channel 2 . Channel N
W8DGN W8XRN WBGCA

Repeater Frequencyl, Repeater Frequency?2, . Repeater FrequencyN,
Offsetl, and Tonel Offset2, and Tone?2 OffsetN, and ToneN




DMR Hierarchy Digital

/one 2
GRE NS8NQH
Repeater

Channel 1 Channel 2 Channel N
1S2/TG 310657 1S1/TG 3139 . INVAICRA
NSNQH (Local) NSNQH (Ohio) NSNQH (WW)

RG 1 RG 2 RG N

RG is Receive Group
(Optional)
Repeater Frequency,

Offset, and CC CC is Color Code



DMR Hierarchy Mixed Analog/Digital

/one 3
Greene County

Channel N+1 Channel M
Channel 1 Channel 2 . 1S2/17G 310557 - TS1/TG 91
W8DGN W8XRN NSNQH (Local) NSNQH (WW)
RG 1 NEAN

Repeater Frequencyl, Repeater Frequency?2, . Repeater Frequency,
Offsetl, and Tone Offset2, and Tone2 Offset, and CC



NSNQH DMR Repeater

N8NQH DMR Repeater Information

N8NQH DMR Repeater
Frequency (134673 Mz » Owner/Sysop Tim Procuniar (NSNQH) in
Offset +5 MHz "
Color Cods 13 Bellbrook just north of the HS
Timeslot  [Talk Group [Description ®» Sysops John Westerkamp (W8LRJ) and Roger
2 310557 Local Chit-Chat group WX Alerts
1 3139 OH Statewide PCHT@H' (NQ8RP)
1 31394 [SW OH (K4USD Pepeaters) . . .
T 31390 O TAC (FTT) » Operafing mixed mode (analog and digital)
1 31098 Area 8 (PTT
: = B oo = Analog: 444.8750+ (PL 94.8)
; L T = Digital DMR: 444.8750+ (CC 13
1 312 TAC 312 (PTT)
1 3100 |USA Nationwide (PTT) » Weather Alerts on DMR TG 310557
1 93 North America (_PTT)
: on St BT ERR) » Note: This is a Brandmeister Repeater so users
1 91 Worldwide (PTT) . :
1 9990 |Parrot (PTT) can call any Talk Group, not just those listed.
2 2 Local 2 (Dayton/Cincinnati) .
. o XWARN_ contact Admins for | ®» Tim-Yvonne.com/ham/ dmr
® ° GCARES  codeplug info.
I I
Talk Groups without PTT are static (always-on).

Talk Groups marked PTT are dynamic (must key PTT to activate — StatIC VS Dynam iC Tal k G rou pS

and have a 15 minute inactivity timeout).
Please use timeslot 1 for all other Talk Groups. |




DMR Programming

®» You need to apply for a DMR ID at radioid.net — it's free
and painless to apply for online, and you'll geft it in less
than 48 hours. The DMR ID you get will be programmed
into your radio, and will show up on anyone else’s radio
who happens to be listening to the Talk Group you are
transmitting on.

» A DMR ID can be used to initiate “private”
communications (your DMR ID is also a Talk Group), and
IS how you send Text Messages to a specific operator.




Geftting Your DMR ID

1 RadiolD - Account X + - X
< C (r & radioid.net/account#! h*¢ rﬂ B | &
.,- Getting Started Imported @ > Plext! Imported (1) Imported From Fire.. @ hose.brandmeister.... ‘j’ www.rimentor.com @ T50-2 Toroids £ Understanding Mat... Ohio MARCS-IP: M...  8I6 Digital Signals - Sig...

Home Database Register Register Repeater Register NXDN FAQ APl Support # WBLRJ

RFinder
Account Details Account Ve rifications
Country United States Amateur License Document Verified DMR

Data Privacx Consent Yes Email Verified Yes

Android
Callsign License Verified Yes Status

First Name o] Password Reset Signed in 2020-02-07 191136 RolP
Last Name BM Integration ( This will update all info from RadiolD.net -> BM )
City Change Callsign FCC data has not detected any new callsigns for your FRN. Check back tomorrow.
State/Prov ohio v

EMail Address

Last EMail Status K

DMR User ID's (1/2) | DMR

Radio ID Remarks
3100336

[Ac owR 0 ]

You have been issued an International ID which works on the MARC/BM networks and CCS7 networks. Allow several days for the CCS7 database to sync up and display your callsign. If you have difficulties with CCS7, contact
europe@opendmr.net

@ SUPPORT
offline




DMR Programming

A Try connecting to the radio without loading a driver for the cable.

A First, read the existing codeplug from the radio and save it!

A Then start editing the codeplug or importing an existing codeplug.
First, change the Radio ID to your DMR ID and callsign .

D VIR

DIGITAL MOBILE RADIO

--




DMR Programing

CPS — Customer Programming Software

E o Type here to search

h.;, D86BUVE[D86SUVEUHF{400 - 480 MHz} VHF{136 - 174 MHz}]1[:C\Users\John\Documents\D868UV_1.35\AT-D868UV WITH WW DATABASE AS OF 16 December 19 PROGRAM DATE 16 December 19.rdt]
File Model Set Program Tool View Help
NSH 2wk @ O
DBEBUVE i
ﬁ No. F?e%cueg\iv F CrT1aeI ey | Channel Name Contact
[ Channel T ETERREE] 44811250 | D-Digital AKR LCL 2
Zone 2 | 44311250 44811250 D-Digital Low | 125K  Off off AKR LCLO Group 9
~Scan Lst 3 | 443.11250 | 44811250 D-Digital Low | 125K  Off off AKR OH Group 3139
EM 4 | 44311250 44811250 D-Digital Low | 125K  Off off AKR MW Group 3169
-Auto Repeater OffsetF | 5 | 44311250 44811250 D-Digital Low 125K  Off off AKR TAC 1 Group 8951
Basic information 6 | 44311250 44811250 D-Digital Low | 125K off off AKR TAC 310 Group 310
—Optional Setting 7 | 44311250 44811250 D-Digital Low | 125K  Off Off AKR TAC 311 Group 311
Alarm Setting 8 44311250 44811250 D-Digital Low | 125K Off off AKR TAC 312 Group 312
~Local Information 0 |44311250 44811250 D-Digtal Low | 125K  Off off AKR NA Group 3
Hot Key 10 | 44311250 44811250 D-Digital Low | 125K  Off off AKR WWE Group 13
e-Digital_ - 11 | 44311250 | 44811250 D-Digital Low | 125K  Off off AKR WW Group 1
_?:I‘f('%gjg 12| 44311250 | 44811250 D-Digtal Low | 125K  Off ofr AKR 3100 Group 3100
R e 13 | 44311250 44811250 D-Digital Low 125K  Off off AKR ECHO Group 9998
pReceive Group Call Lis| 14| 444.03750 44903750 D-Digtal | Low | 125K Off off ASH LCL 2 Group 2
" Encryption Code 15 | 444.03750 44903750 D-Digital Low 125K  Off off ASH 313920 Group 31390
. 5 Digital Contact List 16 | 444.03750 44903750 D-Digital Low 125K  Of ofr ASH 313952 Group 313931
20000 17 | 444.03750 44003750 D-Digital Low 125K  Off off ASH OH Group 3139
2000140000 18 | 444.03750 44903750 D-Digital Low 125K  Off off ASH AREA 8 03750 Group 31098
40001---60000 19 | 444.03750 44903750 D-Digital Low | 125K Off Off ASH MW Group 3169
.60001—80000 20 | 44403750 44903750 D-Digital Low | 125K  Off ofr ASH TAC 310 Group 310
80001100000 21 | 44403750 44903750 D-Digital Low | 125K  Off off ASH TAC 311 Group 311
-100001—120000 22 | 444.03750 449.03750 D-Digital Low | 125K  Off off ASH TAC 312 Group 312
~120001—140000 23 | 44403750 44903750 D-Digital Low 125K  Off off ASH 3100 Group 3100
140001160000 24 | 44403750 44903750 D-Digital Low | 125K  Off off ASH NA Group 93
--160001-—-180000 25 |444.03750 449.03750 D-Digital Low 125K  Off off ASH WWE Group 913
180001---200000 26 | 44403750 44903750 D-Digital Low | 125K  Off ofr ASH WW Group 91
Friends List |27 | 44403750 44903750 D-Digital Low | 125K Off off ASH HYT US Group 31089
. -Digital APRS Informafic ™55 444 03750 449.03750 D-Digital Low | 125K  Off off ASH EMCOMM US Group 9911
=-Analog 29 |444.03750 44903750 D-Digtal Low | 125K  Off oft ASH PARROT Group 9990
2?2:?3 g:rﬂgzss Book | ™35 | 443907500 44897500 D-Digtal  Low | 125K  Off off ATW LCL 2 Group 2
>Tone Setting 31 | 443907500 44897500 D-Digital Low | 125K  Off off ATW 955 Group 955
DTMF Setting 32 | 44397500 44897500 D-Digital Low | 125K  Of ofr ATW OH Group 3139
33 | 44397500 44897500 D-Digital Low | 125K  Off off ATW AREA 8 Group 31008
34 | 44397500 44897500 D-Digital Low | 125K  Off off ATW MW Group 3169
35 | 443907500 44897500 D-Digital Low | 125K  Off off ATW TAC 310 Group 310
36 | 44397500 44897500 D-Digital Low | 125K  Of off ATW TAC 311 Group 311
37 | 44397500 44897500 D-Digital Low @ 125K  Off off ATW TAC 312 Group 312
o0 1

Radio ID

WSBLRJ
WBLRJ
WBLRJ
WBLRJ
WSBLRJ
WBLRJ
WBLRJ
WBLRJ
WELRJ
WBLRJ
WBLRJ
WBLRJ
WBELRJ
WBLRJ
WBLRJ
WBLRJ
WBLRJ
WBLRJ
WBLRJ
WSELRJ
WBLRJ
WBLRJ
WBLRJ
WS8LRJ
WBLRJ
WBLRJ
WBLRJ
WBLRJ
WBLRJ
WBLRJ
WBLRJ
WBLRJ
WBLRJ
WBLRJ
WBLRJ
WBLRJ

Optional
Signal




DMR Programming — DMR |ID

% DB6BUVE[DBEEUVEUHF{400 - 480 MHz} VHF{136 - 174 MHz}][:C:\Users\John\Documents\D868UV_1.35\AT-D868UV WITH WW DATABASE AS OF 16 December 19 PROGRAM DATE 16 December 19.rdt] -
File Model Set Program JTool View Help
DEH EwBE O
D:BBSUVE No. Radio ID Name H
&-Public
i L.Channel 1 3100336 WELRJ
Zone 2
~Scan List 3
~FM 4
Auto Repeater Offset f 5
--Basic information 6
~Optional Setting = h
Alarm Setting 8 : i F
{ ~Local Information 3 e Radio ID Edit---1 b4 ‘
| l.Hot Key 10
2 Rigita T
u
Prefabricatea s |13 Radio ID 31003%
~Receive Group Call Lis 1;
i i-Encryption Code
. = Digital Contact List 16 Radio ID Name WELRJ
1--20000 17
2000140000 18
40001---60000 19
60001---80000 20
80001100000 21 OK | Cance! ‘ Prewi | Next
100001--120000 22
120001--140000 23
140001-—160000 24
160001-—180000 25
. 1830([)'1?200000 26
~Friends Lis |27 A . .
| Dtal APRS ot |75 Radio ID must be your assigned DMR 1D
-.Analog Address Book ig A N b h b ” :
orans sty 31 ame can be anything, but use your  callsign
~2Tone Setting
DTMF Setting 32
33
34
35
36
37 -
1

E O Type here to search




DMR Programming — Talk Group

..h, D868UVE[D86BUVE:UHF{400 - 480 MHz} VHF{136 - 174 MHz}][:C\Users\John\Documents\D868UV_1.35\AT-D86BUV WITH WW DATABASE AS OF 16 December 18 PROGRAM DATE 16 December 19.rdt] — O
File Model Set Program JTool View Help
DS H EwWe @
[E?Jsﬁig?f No. |TGIOMRID|  CallAlert Name | Call Type | F‘
| i.Channel 112 31304 None Group 31394 Group Call .
Zone 113 31398 None Group 31398 Group Call
Scan List 114 29 None Group 29 Group Call
FM 115 3 None Group 31 Group Call
-Auto Repeater Offsetf | 116 a1 None Group 41 Group Call
Basic information 117 | 310557 None NSNQH/R { Group Call o] Talk GrDup Edit---117 4 ‘
~Optional Setting 118 | 31608 None Group 31608 Group Call -
Alarm Setting 119 31012 None Astronomy Group Call
. ~LocalInformation 120 31392 None Group 31392 Group Call
P HOt Key 121 31395 MNone Group 31395 Group Call
GDgka 122 | 31183 None Group 31183 Group Call Mame NENQH;
- _ one roup roup Ca
Temcomptwu IE|Mber e ombcmen ey - e e o =
& one enry nvate ca
L Erenypton o« [Ti22 3103116 None KEOCZV Lye riveie caa TG/DMR 1D 310557
i i 1---20000 128 3128796 None ABSXA Moe Private Call
-20001—40000 129 | 3131330 None NSADO Bob Private Call Call Alert |MNoms -
4000160000 130 | 3128800 None NBNQH Tim Private Call S —_—
-.60001—--80000 131 | 3141959 None WABAPE Bill Private Call
- 80001---100000 132 | 3100336 None WS8LRJ John Private Call
~-100001---120000 133 | 31521904 None KD8PZV Jack Group Call QK w EPEW-!S ﬂexl
-120001---140000 134 99 Mone DMR Simplex 99 Group Call
-140001-—160000 135
--160001-—-180000 1
- 180001---200000 123
Friends List 138
. -Digital APRS Informatic 139
=-Analog 120
-Analog Address Book
5Tone Setting 141
2Tone Setting =
DTMF Setting 143
144
145
146
147
148 v
I

Al
E O Type here to search



DMR Programming — Digital Channel

% Channel Information Edit---1184
™ . ] ] o ]
=% D868BUVE[D868UVE:UHF{400 - 480 MHz} VHF{136 - 174 MHZ}][:C:\Users\John\Documents\D868UV_1.35\AT-D868UV WITH WW DATABASE AS OF 16 December 19 PROGRAM DATE C I Name N&NQH me
File Model Set Program Tool View Help
DEE Ew'E @ &0
DS6SUVE Receive | Transmit | Channel Band | TCSS/DC|TCSS/IDC : Dhgital
=-Pub No. Frequency Frequencv| Type | Power Width | Decode [ Encode | Ehanpeiiiame Receive FM’ 444 87500 c
1166 | 444.87500 44987500 D-Digital Low | 125K |  Off off N8NQH TG 9 . ontact ‘
1167 | 444.87500 449.87500 D-Digital Turbo | 12.5K |  Off off NBNQH OH Transm Frequency 443 87500 e
~Scan List 1168 | 44487500 44987500 D-Digital Low | 125K Off off NSNQH TAC 310 Radio ID IWBLR_] j
FM 1169 | 44487500 44987500 D-Digital Low | 125K Off off NSNQH TAC 311 Channel Type |p.nygiea -
-Auto Repeater Offset F | 1170 | 444 87500 44987500 D-Digital Low | 125K Off off N8NQH TAC 312 Color Code |T3 l]
Basic information 1171 | 444 87500 44987500 D-Digital Low | 125K  Off off NBNQH Area 8 Transmit Power | Tuho v
gpﬂoﬂ;' i_emng 1172 | 444.87500 449.87500 D-Digital = Low | 125K | Off off N8NQH MW B mea St ISkﬂ j
arm Setling 1173 | 444.87500 449.87500 D-Digital Low | 125K |  Off off N8NQH USA 12 5K vl - -
Local Information 1174 | 44487500 44987500 D-Digital = Low | 125K | Off off NBNQH NA , Receive Group List IN" j
Hot Key 1175 | 444.87500 44087500 D-Digital Low | 125K Off off NBNQH WW TXPemit |ChannelFree v Digial E .
&-Digital | 1176 | 444.87500 44087500 D-Digital Turbo 125K |  Off off NSNQH Parrot . - IO'If l]
$aa|ak\c(>3 r[()) L:.\st 1177 | 444.87500 44987500 A-Analog Low | 125K | 948 948 GRN NBNQH BBK CH Scan Lst | None v Encryption Type
- oups 1178 | 444 87500 44987500 D-Digital Turbo | 125K |  Off off N8NQH GCARES IN"T""' Encrypsion j
Prefabricated SMS =L == APRS Report | o -
Receive Group Call Lis |_1179 | 44487500 44087500 D-Digital  Turbo | 125K | Off off NSNQH District 3 |
Encryption Code 1180 | 44487500 44987500 D-Digital Turbo | 125K | Off off NBNQH XWARN APRS Report Channel [ﬁ ™ Simplex TDMA
& Digital Contact List 1181 | 44487500 44987500 D-Digital Turbo | 125K Off off N8NQH SW Ohio ~ TOMA .
1--20000 1182 | 444.87500 449.87500 D-Digital = Low | 125K | Off off NSNQH OH TAC . ;dan.«.e
20001—40000 1183 | 444.87500 449.87500 D-Digital _ Low | 12.5K __ Off off NSNQH WWE ™ TX Prohibit ™ Tak Arcund I Cal Confirmation
4000160000 (L1184 | -Digi Off ¥ Rangng
6000180000 1185 | 44326250 44826250 D-Digital Turbo | 125K Off off HUH OH NSNQH/R [ Work Alone [ Through Mode
80001---100000 1186 | 444.87500 449.87500 D-Digital = Low | 125K | Off off NSNQH Astronomy
100001120000 | 1187 | 444.87500 449.87500 D-Digital Low A 125K Off off NSNQH FPP1
120001140000 | 1188 | 44487500 44087500 D-Digital = Low | 125K | Off off N8NQH FPP2
140001160000 |"1180 | 44487500 44987500 D-Digital Low | 125K Off off NSNQH FPP3
160001180000 | 1190 | 146.98500 14638500 A-Analog Turbo 25K off 1230 *MGY W8AK HBR HT
180001—200000 74191 | 444.87500 449.87500 D-Digital Turbo 125K |  Off off NSNQH WXOH
Friends List [ T1192 | 44487500 44987500 D-Digital Turbo | 125K Off off NSNQH ARES
-Digital APRS Informatic |™33957 444 87500 44967500 D-Digital  Turbo | 125K Off off N&NQH IN
E-Analog 1194 | 444.87500 449.867500 D-Digital Turbo 125K Off ofr NBNQH WXIN
2?2:103 SA:;:ZSS BOOK | ™3105 | 44308125 44808125 D-Digital Turbo 125K Off off CHI NSNQH/R
2Tone Setting 1106 | 443.08125 44808125 D-Digital Turbo | 125K Off off CHI OHIO
DTMF Setting 1107 | 44287500 44787500 A-Analog Turbo | 125K Off 148 CHI WOYRC RPTR
1198 | 445.05000 44005000 D-Digital Turbo | 125K  Off off BOU NBNQH/R
1100 | 445.05000 440.05000 D-Digital Turbo | 125K Off off BOU OHIO
1200 | 448.22500 44322500 A-Analog Turbo | 125K | 1413 | 1413 BOU Squaw Min Custom CTCSS
1201 | 438.41250 43081250 D-Digital Turbo 125K | Off off BARCA NSNQH/R
1202 | 438.41250 430.81250 D-Digital Turbo 125K Off off BARCA OHIO
P |
E O Type here to search O =) (=] P L | @
oK Cancel Previous Next




DMR Programming — Analog Channe

h__-, Channel Information Edit---752 X
2 D868UVE[DE68UVE:UHF{400 - 480 MHz} VHF{136 - 174 MHz}][:C\Users\John\Documents\D868UV_1.35\AT-D868UV WITH WW DATABASE AS OF 16 December 19 PROGRAM DATE
File Model Set Program Jool View Help Channel Name
CSH Em8 09 OO
D86BUVE Receive Transmit | Channel Band | TCSS/DC|TCSS/DC Digital
=-Rub e Frequency | Frequency Type | Foal Width ‘ Decode | Encode Sl s Recerve Frequency 14716500
746 | 444 62500 44062500 A-Analog Low | 25K Off 1318 GEA WBBQGR NEWB '
one 747 | 44481250 44981250 A-Analog Low | 25K Off | 1318 GEAKF8YK CHRDN Transmit Frequency 147 76500
Scan List 748 | 44497500 44007500 A-Analog Low | 25K Off | D251N GEA K8SGX NEWBRY
FM 749 | 14541000 14481000 A-Analog Turbo 25K  Off 1188 * GRN K8FBN FRBR e
Auto Repeater Offset F | 750 | 146.91000 146.31000 _A-Analog __ Turbo 25K Off off * GRN GCARES A-Analog i
Basic information  [™757 | 147.04500 147.64500 A-Analog Turbo 25K | Off 188 | * GRN WBDGN BELL ] Transmit Power [T, -l
Optional Setting 752 | 147 16500 147 76500  A-Anaog | Turbo | 25K Of T230 GRN XWARN XEN 1
Alam Setiing 753 | 44237500 447.37500 A-Analog | Low | 25K Off | 1188 GRN K8FBN FAIBR Band Width | 95,c -
Local Information 754 | 44257500 44757500 A-Analog Low | 25K | Off 127.3 GRN N8QBS FAIBR
5 ';"T Key 755 | 44310000 44810000 A-Analog Low 25K  OF | 123.0 GRN W8XRN XENIA Busy Lock | of vl
g 756 | 44367500 44867500 A-Analog Low = 25K | Off off GRN W8DGN BELLBK
Radio ID List . CH Scan List |
Talk Groups 757 | 146.85000 146.25000 A-Analog Low & 25K | Off 91.5 GUR SKWN ARES one |
Profahricatod SM8 758 | 147.00000 147.60000 A-Analog Low 25K  Off 915 GUR KBSZMI CAM APRS Report
Receive Group Call Lis |_799_| 44437500 440.37500  A-Analog Low | 25K Off 915 GUR KBSZMI CAMBR |
Encryption Code 760 | 14531000 14471000 A-Analog Low | 25K  Off 123.0 * HAM NBSIM CINC APRS Report Channel ,l
& Digital Contact List 761 | 14537000 14477000 A-Analog Low 25K = Off | 1230 HAM KY8OJ CINC
1 762 | 14662500 14602500 A-Analog Low @ 25K  OF | 1230 * HAM KBSCH CINC
20000
2000140000 763 | 14667000 14607000 A-Analog Low 25K  Off | 1230 HAM K8SCH CINC1 [~ TX Prohibit I Tak Around
4000160000 764 | 146.70000 14610000 A-Analog = Low | 25K  Off 123.0 * HAM WBWRK FAIR ™ Work Alone ™ Though Mode
60001—80000 765 | 14676000 14616000 A-Analog Low = 25K  Off off * HAM WRBCRA Cl
80001-—-100000 766 | 14685000 14625000 A-Analog Low 25K  Off | 1230 HAM KY80OJ CINC1 Analog
-100001-—120000 | 767 |146.88000 146.28000 A-Analog Low 25K = Off | 1230 * HAM SKWN 1 CTCSS/DCS Decode
120001140000 | 768 | 146.02500 146.32500 A-Analog Low | 25K  Off 123.0 * HAM KBSCH COLT ]
-140001—160000 769 | 147.06000 14766000 A-Analog Low | 25K off 100.0 * HAM W8YX C UNI CTCSS/DCS Encode [CTCSS Jhn 0 Ll
160001---180000 770 | 147.09000 14769000 A-Analog Low | 25K off 1230 *HAM SKWN 2
(180001200000 |"771 | 147.15000 147.75000 A-Analog Low | 25K  Off | 1230 * HAM K8CLA CINC Squelch Mode [Cm Ll
Friends List | 772 | 14724000 14784000 A-Analog Low | 25K  Off 123.0 * HAM W8VND CINC
N E:'g"a' APRS Informatic ™73 442 20000 447.20000 A-Analog Low = 25K  OfF | 1928 HAM NBJRX CING Optonal Signal |
= ”iogl Address Book | 74| 443.57500 448.57500 A-Analog  Low | 28K O 123.0 HAM K8CR CINCI OTVE ID I Reverse
522#3 Sem;‘zss 00X 17775 | 44357500 44357500 A-Analog Low 25K  Off off HAM WSKJ FAIRFIE |
2Tone Setting 776 | 44370000 44870000 A-Analog Low | 25K Off off HAM WBNWS CINCI Mone ID [ - ITONE Decode -
DTN Setting 777 | 44422500 | 44022500 A-Analog Low | 25K Off 110.9 HAM WBESS CINCI :I I :]
778 | 44430000 44930000 A-Analog Low @ 25K Off 118.8 HAM NSTUV CINCI 5Tone ID [ - |
779 | 44475000 44075000 A-Analog Low = 25K Off off HAM KBSBWE CINCI Custom CTCSS | 0.0
780 | 147.04500 147 64500 A-Analog Low | 25K  Off | 100.0 HAM NK8J FINDLAY PTTID |of v|
781 | 14715000 14775000 A-Analog Low | 25K  Off 88.5 * HAN SKWN ARES
782 | 147.48000 147 48000 A-Analog Low | 25K  Off off * HAN ARES SMPLX

T
E O Type here to search 0 s=f =1 o | 2 | @ oK | Cancel Previous | Next ‘
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DMR Programming — Digital Zone

E% Zone Edit---125

9,. D86SUVE[D86SUVE:UHF{400 - 480 MHz} VHF{136 - 174 MHz}][:C:\Users\John\Documents\D863UV_1.35\AT-D868UV WITH WW DATABASE AS OF 16 De:
File Model Set Program JTool View Help
DEE =2wE @ 0
DBGBUVE No. Name Zone | A Channel B Channel
- Public Channels
hanne 12 WAYNE ANLG 7 WAY KD8SQ WAY KD8SQ
13 WOOD DMR BG 12 BG 313063 BG 313063
an List 114 WYANDOT ANLG 1 *\WYN KEBPX USKY * WYN KEBPX USKY
-FM 15 WOOD ANLG 7 *WODK8TIHBG = *WOD SKWRN
Auto Repeater Offsetf | 116 Hamvention 8 K4USD LCL9 K4USD LCL 2
-Basic information 117 Hamvention-BM 6 HVBM LCL 2 HVBM LCL 2
Optional Setting 118 SIMPLEX ANLG 38 146530 SIMPLEX 146400 SIMPLEX
-Alarm Setting 119 SIMPLEX DMR 6 145510 SIMPLEX | 145510 SIMPLEX
Local Information 120 WX 10 WX 3 Dayton WX 1 CLE TOL
~Hot Key 121 FPP 15 FPP2 FPP1
& E'Q“a‘ 122 Butler DMR WC 15 WC LOCAL WC LOCAL
&-Analog 123 Special ANLG 2 APRS APRS
124 MNTG DMR WASPLZ 1 WABPLZ Local 2 WABPLZ Local 2
125 GRE DMR NSNQH 23 NSNQH Repeater NBNQH TG 9
126 GRE AuxComm 22 N8BNQH Repeater = N8NQH SW Ohio
127 Travel 18 CHI NBNQH/R CHI OHIO
128 AF Marathon 15 AF Log Primary AF Log Primary
129 GCARES 2019 SET 16 VDMRO09S VDMROD9S
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148

Zore Name | GRE DMR NSNQH

Avalable Channel

1 AKRLCL 2 o

2 AKRLCLY

3 AKR OH

4 AKR MW

5 AKR TAC 1

6 AKR TAC 310

7 AKR TAC 311

8 AKR TAC 312

9 AKR NA

10 AKR WWE

1 AKR Ww

12 AKR 3100

13 AKR ECHO

14 ASHLCL?

15 ASH 313920

16 ASH 313952

17 ASH OH

18 ASH AREA 8 03750

19 ASH MW

20 ASH TAC 310

21 ASH TAC 311

7 ASH TAC 317 v

< >
Order By D r Name |

OK

Concel |

A Chamel | NBNQH Repeater

B Channel |N3NDH 169

Zone Channel Member

1165 NBNQH Local 2 =
13 NENQH Repeater
1166 NBNQH TG 9
1167 NENQH OH
1181 NENQH SW Ohio
1182 NENQH OH TAC
1M NENQH Area §
172 NENQH MW
1168 NENQH TAC 310
1169 NENQH TAC 311
170 NENQH TAC 312
173 NENQH USA
1174 NENQH NA
1183 NENQH WWE
1175 NENQH WW
1176 NENQH Pamot
1178 NENQH GCARES
179 NENCH Drstnes 3
1180 NENQH XWARN
1186 NBNQH Astronomy
187 NENQH FPP1
1188 NENCOH FPP? v
<
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DMR Programming — Analog Zone

Q D868UVE[D868UVE:UHF{400 - 480 MHz} VHF{136 - 174 MHz}][:.C:\Users\John\Documents\D86&8UV_1.35\AT-D868UV WITH WW DATABASE AS OF 16 Dey

remhar 10 DROGRAM NATE 1A Nacambear 10 rdt]

% Zone Edit---39

E O Type here to search

¥\

File Model Set Program Tool View Help
NEHE 2WeE @ o
DSBBUVE No. Name Zone | AChannel B Channel Zone Name A Channel |* GRN KBFEN FRER El
=-Public Channels
| _.Channe 28 ERIEANLG 4 * ERI SKWNARES 1 * ERI SKWNARES 2 B Channel |* GRN GCARES
Zone 20 ERIE DMR SKY 14 SKY LCL2 SKY LCL2
“Scan List 30 FRFLD ANLG 4 *FAR KBBWQ LITH * FAR KBBWQ LITH | A\ sisbie Channe! Zone Channe! Member
FM 31 FRFLD DMR STO 1 STOLCL2 STOLCL2
‘Auto Repeater Offset f [ 32 FAYETTE ANLG 5 * FAY N8OOB * FAY N8OOB 1 AKRLCL2 A 49 * GRN KBFBN FRER
Basic information 33 FRANKLIN ANLG 16 * FRAL N8PVC COL * FRAL N8PVC COL AKRLCLY 750 * GRN GCARES
-Optional Sefting 34 FRANKLIN DMR COL 13 CHI 3100 CHI 3100 3 AKR OH 751 * GRN WBDGN BELL
Alarm Setting 35 FULTONANLG 5 * FULN8RLD ARCH " FULNBRLDARCH | | 4 AKR MW 7% * GRN YWARN XEN
-Local Information 36 GALIA ANLG 3 * GALKCBZAB GAL * GAL KC8ZAB GAL >> |
P Hol Key 27 GALIA DMR GAL 16 GAL LCL 2 GALLCL 2 5 AKRTAC 1 53 GRN KBFBN FAIBR
& Digital 38 GEAUGA ANI G 10 * GEA SKWN * GEAWSI YD 6 AKR TAC 310 1213 GRN GCARES
e-Analog 39 GREENE ANLG 1 *GRNKSFBN  *GRN GCARES 7 AKR TAC 311 754 GRN N8QBS FAIBR
40 GUERNSEY ANLG 3 *GUR SKWNARES * GUR SKWN ARES ] AKR TAC 312 ot 755 GRN WEBXRN XENIA
A HAMILTON ANLG 18 * HAM N8SIM CINC  * HAM N8SIM CINC _I
22 HAMILTON DMR CIN 12 CIN S OH CIN S OH 8 AKR NA % GRN WEDGN BELLBK
43 HANCOCK ANLG 4 * HAN SKWN ARES * HAN skwN ARES | | | 10 AKR WWE mnm GRN NSNQH BBK
44 HENRY ANLG 3 *HEN SKWN ARES * HEN SKWN ARES 1 AKR WWw 1217 GRN KI6SZ FAIBR
45 HIGHLAND ANLG 2 *HLD SKWN * HLD SKWN 12 AKR 3100
26 HOCKING ANLG 2 * HOK KBLGN * HOK KBLGN 3 AKR ECHO
a7 HOLMES ANLG 2 * HLM SKWN * HLM SKWN
48 HURON ANLG 3 * HUR SKWN ARES * HUR SkwN ARes | | 14 ASHLCL2
49 HURON DMR 1 COLLCL CcoLLCL 15 ASH 313920
50 JACKSON ANLG 2 * JCK SKWN * JCK SKWN 16 ASH 313852
51 JACKSON DMR RAY 15 RAY LCL 2 RAY LCL2 17 ASH OH
52 JACKSON DMR WEL 14 WEL OH WEL OH
53 LAKE ANLG 15 * LAK N9AGC * LAK NOAGC 18 ASH AREA 8 03730
54 LAKE DMR ) MEN LCL 2 MEN LCL 2 19 ASH MW
55 LICKING ANLG 9 *LCKACSGI JCK | * LCKACSGI JCK 2 ASH TAC 310
56 LOGAN ANLG 2 *LOG SKWNARES *LOG SKWNARES | | 71 ASH TAC 311
57 LORAIN ANLG 1 LRNKCBBED  *LRNCLENWSD2 | |4 ASH TAC 1) v
58 LUCAS ANLG 15 *LUCKBLKBTOL *LUCKSBLKBTOL | | >
59 LUCAS DMR 14 TOL TAC 312 TOLLCL2
0 MADISON ANLG 1 * MAD KEBRV * MAD KEBRV Order By ID r Name |
61 MAHONING ANLG ) * MAH KD8DW * MAH KD8DW
62 MARION ANLG 4 *MAR WWBMRN ~ * MAR WWSMRN
63 MARION DMR 16 MAR LCL 2 MAR LCL 2
64 MEDINA ANLG 10 * MED SKWNARES * MED W8HAC MED oK | Cancel | Previous Next

*
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DMR Programming — Mixed Zone

% Zone Edit---126 X |
Zone Name | GRE AuxComm A Channel |NBNQH Repeater -
B Channel |NBNQH SW Ohio E[
Avalable Channel Zone Channel Member
1 AKR LCL2 ~ 1184 NBNQH Repeater
2 AKR LCL9 1181 NBNQH SW Ohio
3 AKR OH 1167 NENQH OH
4 AKR MW - | 178 NSNQH GCARES Order By
5 AKRTAC 1 1179 NSNQH Distict 3
6 AKR TAC 310 1180 NBNQH XWARN I0 |
7 AKR TAC 311 1176 NENQH Pamat
8 AKR TAC 312 < | %07 * MGY SKWN ARES Name |
9 AKR NA 752 * GRN XWARN XEN
10 AKR WWE 70 * GRN GCARES
11 AKR WW 751 * GRN WBDGN BELL Up |
12 AKR 3100 510 * MGY W8BI DAY
13 AKR ECHO 1190 "MGY WEAK HBR HT e |
1 ASH LCL?2 112 WX 3 Dayton
15 ASH 313920 755 GRN WBXRN XENIA
1 ASH 313952 1213 GRN GCARES
17 ASH OH % GRN WBDGN BELLBK
18 ASH AREA 8 03750 919 MGY WBAK HBR HTS
19 ASH MW 1191 NBNQH WXOH
2 ASH TAC 310 1% NSNQH ARES
21 ASHTAC I 1193 NENQH IN
7 ASH TAC 317 v
£ >
Order By D r Name |
OK | Cancel | Previous Next




DMR Operating Techniques
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®» You need to keep the conversation short. Typically a
DMR radio has a green light to show that the frequency
(not just the Talk Group) is in use

®» You can actually send Text Messages with DMR, though
the delivery is not assured. You would need to devise
your own (manual) protocol for critical messaging.

®» Programming a radio is not difficult. But the instructions
leave much to be desired.

» Start with an existing codeplug and add repeaters and
Talk Groups as you become comfortable.

» Use the Parrot Talk Group (Private TG 9990) to test your
audio and whether you are reaching the repeater.



DMR Opera’ring Techniques — continued

» Pick your Talk Group responsibly. No need to select
“North America” to chat with your friend across town.

» Announce your Talk Group. Some people may be
monitoring several Talk Groups and may wish to join in
the conversation — so they will need to know which TG to
set their radio to when they press the PTT.

» Wait for the green light to go off or you may disconnect
somebody on another Talk Group.

» \Wait for 2 seconds after hitting PTT to allow distant
repeaters to come up.



K4USD NetWatch

K4USD Network - Mozilla Firefox

& Inbox-westerkal X | f Facebook X ‘EWDBMOI-CaUsb X

. Bellbrook Amate: X | 2 XWARN

| ® cbridge.k4usd.org:42420/MinimalNetwatch oee ixd
P eyita Control Center KAUSD Network 7
e s 22:47:07 February 11, 2019 UTC
Active calls and History filter |
tart ti duration|S°Uree source dest. RSSI |_. t loss
b — uration peer alias radio alias bridge group |(dBm) Site name rate
22:47:04.770 KF5IW RPT - Fort Myers Florida US -- | KA4DTC - David T - Fort Myers Florida K4USD-2 o
Feb 11 20 311261 US - 1112764 WWEOTAS2 1038 yotworke | 049%
2IBDTEET | g BM Hotspot or Unknown — 1 K3VL - Mark - Gray Pennsylvania US - | tacsi1cc [0.000) DMRXP | 0.0%
et illn | o4 54322 AGZE- Ken=Trambill Connecliont US| macaizce |mooo| Dmexe | mom
22:;‘;2{)5;"1678 13.0 KW4ART - Hot Spot RIWEARE e »3\{?1:?;13? Georgia US - | gyt Coast €C[0.000| BM-US-3102 | 0.0%
22:46:19.023 47.0 K2]JRC RPT - Manhattan West Side New KC3KUB - Joseph - Allentown North 0.000 DMR-MARC- 0.0%
Feb 11 ’ York US -- 313628 Pennsylvania US -- 1142172 America CC | CC1 ik
22:;‘;2{)413'1107 17.0 BM Hotspot or Unknown — 1 KONz ot gf(l)tglno‘f"n““ﬁc“t US-1 tac3tocc [0.000] DMRXP | 0.0%
" . _|source source dest. RSSI | . loss
stariume duration peer alias radio alias bridge group (dBm) sitename rate
22:46:55.167 6Y5S] - Junior - Eltham Park Spanish Town St

Feb 11 10.0 BM Hotspot or Unknown - 1 Catherine St Catherine Jamaica ~ 3380004 BM-WW CC 0.000 | BM-US-3102 | 0.0%
22:%21:’0}.1971 0.0 N8NQH RPT -Bliglélér:/ook Ohio US - WB8LRJ - John] —Slig%\é%lg:reek Ohio US - OHstate cC  |0.000 DMRX.P 0.0%
22:46:23.402 o

Feb 11 23.0 BM Hotspot or Unknown - 1 MOC]JY - Ian - UK -- 2345316 BM-WW CC 0.000| BM-US-3102 | 0.0% [
22:%2??'1961 43.0 BM Hotspot or Unknown — 1 RAQHRERDE g‘i%%lgj“d Georgla US - | pyot coastCC [0.000| BM-US-3102 | 0.0%
22:{‘;21;0?'1313 38.0 KM4OP - Hot Spot NISCA - Jason Aéfé?.}i?“ Florida US - TAC310CC  |0.000] DMRXP | 0.0%
22:46:36.149 KF5IW RPT - Fort Myers Florida | KA4DTC - David T - Fort Myers Florida US - K4USD-2

Feb 11 0:4 US - 311261 1112764 WWELTLEE (020 geniork | 0%
22:45:21.992 WI1RCF RPT - Goffstown New | KM3T - Dave - Amherst New Hampshire US -

Feb 11 744 Hampshire US — 313307 3133066 Tpoalyce  |-626| DMREE | Ol
22’%2];3?'1014 0.0 WA4RSS - Hot Spot WARSS-Dicks Fleﬁg%gg"nh CarolinaUS - | priggecc  [0.000] DMRXP | 0.0%
22:46:18.810 KF5IW RPT - Fort Myers Florida | KA4DTC - David T - Fort Myers Florida US - K4USD-2

Feb 11 09 US - 311261 1112764 WWEOT:152 [ SLIZ1)  Nepworke | 0-9%
22:46:09.166 6Y5S] - Junior - Eltham Park Spanish Town St

Feb 11 6.0 BM Hotspot or Unknown - 1 Catherine St Catherine Jamaica ~ 3380004 BM-WW CC 0.000| BM-US-3102 | 0.0%
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