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re these guys?

o Jim, K8OI
o Amateur since 2010
o Likes American Pale
Ale and Dopplebock
. 0 Hates long walks on
the beach and
looking for sea shells
Enjoys 6m, VHF+, &
non-FM activity
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bjectives

asic characteristics of DSTAR,

differences between the

ms |
understand local options for trying these

S

awareness of new and used gear that can be
use

m Be aware of common myths that relate to digital
communications



Ider digital voice
modes?

ology — but not really...

rtunities '

eriment and
er '

iNetworking / linking capabillity



verview

chnologies for Amateur Radio is an open standard digital
tablished by the Japan Amateur Radio League (JARL).
or the Amateur Radio Service and ICOM is currently
acturer making D-STAR gear. See “D-STAR,
magazine, Winter 2006.

The Project 25 radio sta as developed by the Association of Public-
mmunications Officials-International (APCO) primarily for the Public
ectrum. A primary goal of this standard is to enable intercommunication
ultiple public safety organizations (e.g., fire, police, medical). Uses both
TDMA in different parts of the standard (phase | vs phase Il). Can be
nked or non-trunked.

Mobile Radio standard was developed by the European

ications Standards Institute (ETSI). This standard uses TDMA to allow
two communication links simultaneously on a single 12.5-kHz channel. See “TRBO
Hits the Amateur Bands,” CQ VHF magazine, Spring 2012.

“Overview comments are from CQ Amateur Radio - Mar-Apr-2014




STAR - Richmond

the “Stack”
IS connected to the Gateway

| C is 2m, 147.255+

Bis 70cm, 443.7125+

A |s 23cm, 1,284 -20Mhz

Internet Gateway is available for linking

o WA4FJ C is automatically “linked” during the
work week to REF025C (N. Va Repeaters)
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DSTAR - Applications
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D-STAR - Radios

D-STAR Handheld Radlo Selection Chart

full-featured radios; lcom has the right radio for the right job

.
~ T
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ll

D-STAR Moblle Radlo Selection Chart

full-featured radios; lcom has the right radio for the right job

§ o A=

D-STAR Upgradable D-STAR Upgradable D-STAR Compatible
NA NA Yes



DSTAR — Overview

www.dstarinfo.com
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DSTAR — Overview

I Apps (J Work CJSP (3 DStar [J Temp |0] WosMail ] Mail B Cal & Drive PR Contacts B8 GV

Home

Last Heard

JFindU D-Star Maps
Repeater Directory
D-Star Solutions
Watch D-5tar Grow
Forums

Updated 5ite

Joining The Netwerk
(Mew Automated)
(Updated 01/20/2013

B Callsign™® BTime Heard®

www.dstarusers.org

o

05/27/14 18:14: 41 UTC
05/27/14 18:14:38 UTC
05/27/14 18:14:38 UTC
05/27/14 18:14:38 UTC
05/27/14 18:14:38 UTC
05/27/14 18:14:36 UTC
05/27/14 18:14:35 UTC
05/27/14 18:14:3:

09/27/14 18:14:3:

05/27/14 18:14:33 UTC
05/27/14 18:14:20 UTC
05/27/14 18:14:15 UTC

L L e NP Y. S L W W ofa]

,f

QRZ & NOAA & MHC P Pandora

STARuUsSers.org
Your Source for D-Star owis/TrAL Information!

Current Time is 05/27/2014 18:15:11 UTC [Click here to disable refresh]

#Reporting Node'®
GB7NB B 440 MH=z
REF018 B 440 MHz DVD
W4AKH B 440 MHz DVD
KG7HBZ B 440 MHz
REF001 Dongle User DVD
SR1UVS B 440 MHz
IROMA B 440 MHz
REF032 Dongle User DVD
REF030 C 2 Meters DVD
REF030 Dongle User DVD
NOEOQ B 440 MHz
KG7HBZ B 440 MHz

259 Unique callsigns heard in the last hour
Morwich, Norfolk, UK

REF018, REF018, Brazil

Fort Pierce, Florida, USA

Goodyear, AZ, USA

London, UK

SZCZECIN - Centrum, Zachodniopomorskie, Poland
Roma, Lazio, Italy

Radom, Poland

Lawrenceville, Georgia, USA

Lawrenceville, Georgia, USA

Duluth, Minnesota, USA

Goodyear, AZ, USA

[N e el R T Y e s W R o W I




STAR — Overview

4f'.dstar ateway.org

ESRE

/[ DPLUS Dashboard

<« C' M [ w4fjdstargateway.org wM®~ @
i=f Apps (] Work (] SP [ DStar (] Temp QWosMail P4 mail Cal &, Drive PE Contacts

DP]—_.I_TS DaSllhoard Gateway Status and Control

Registration WAFJ) Repeater System DPLUS wversion 2.2k

Linked Gateways / Reflectors

Module Linked to
A unlinked
B unlinked
C REF025 B
D unlinked
E unlinked

Remote Users

Last TX
on

Callsign User Message Type

Last Heard

Callsign User Message Lazl;‘TX Time

2014/05/27
14:01:37
2014/05/27
09:07:12

WA3J Allan is mobile C

WA4SSG RICHMOND VA A




view and qualities

ighed to be spectrlj'm efficient

S are generally backwards compatible
FM operation

correction protocols used in audio
~ processing
‘'m Ongoing and flexible standards development



erview and qualities

OUS voice conversations

1g a single re
.5 khz segment of spectrum can hold two
ultaneous conversations

Iple talk paths possible (talkgroups)

= High quality audio performance

= More efficient use of radio spectrum

m Longer battery life




Two time slot system

TDMA
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only implemented, repeater and simplex utilization
Ing, messaging and data expansion on top of Tier Il



F\;History In the Amateur
World

mmediately in large metro areas

large national and international networks
mDMR MARC, DCI, PRN, etc

ginia since 2010

WA4YP, WA4FC

RATS system April 2014

Amateur DMR Growth by # Repeaters



MR Equipment Vendors

@ moToroLA |01 TRBO

{ Shift into digital.

l/-lAMlS ZETRON.
-Hyterss" DMR CI>COM

DIGITAL MOBILE RADIO ASSOCIATION

Respond & Achieve ’
as . N =
b- B F DX Vertex Standard

D55

EASTCOM

JVCKENWOOD



Commercially available gear from
several different manufacturers

Most DMR infrastructure is built
from Motorola hardware, some
Hytera

New and used gear available

Pictured — Motorola XPR8300
repeater, XPR4550 mobile,
XPR6550 portable




Hytera tyieta
CEEEEES

Digitl channel 1




ystems CS/700

H Z @
PI1LDAF 204 2



epeater System

—.‘

448.5875 MHz input - 443.5975 MHz output
Repester Color Code: 1




National Overview

Alberta Manitoba

Newfoun
and Labr]

Ontario Quebec

o
Calgary
U 9

i- C entS Of M . U A '~..va hi North
= ashington Montana Dakota
Radio Club and othe ¥

f
epeaters in 21 countries "% o

9 Nebras!
MR) network Nevada %&d St

ented users

District of
Columbia

Louisiana

. o
o‘ Houston
Gulfof

lifornia Mon‘t)er}ey

% Mexico
Mexico

‘ Havana
;
\ Guadgla]a(a l Cuba
. Dominican
DMR-MARC i e o e
O 08 (4 City \

Port-ail-Prnce Ri
Motorola Amateur Radio Club Worldwide Network e R



DMR Last Heard List

A Wide-Area Digital Amateur Radio Network

Talkgroups FAQ Downloads Forum

Control Center PRN Backup 10:54:55 June 01, 2014 EST

Jun 1

USA --W4SNA

Carolina Umted States - 3137052

5 3 source source RSSI
start time |duration peer alias |radio alias Bnidge Group (dBm) Site name |Loss rate
. . |source source 3 RSSI .. Loss
start time duration peer alias radio alias Bridge Group (dBm) Site name rate
10:40:07.369 Charlotte - North Carolina - WD4ASW Barry Baines Westborough o
Jun 1 67 USA --W4ZO Massachusetts United States - 3125039 PRN  |-1185|PRN-Network| 7.1%
10:39:03.205 Charlotte - North Carolina - WD4ASW Barry Baines Westborough Charlotte o
Jun 1 05 USA --W4Z0 Massachusetts United States - 3125039 Local -104.3 PRN-Network| 0.0%
10:38:38 881 0.8 King - North Carolina - KANWTI Nathan Jackson Sophia North PRN 1117 |PRN-Network| 0.0%

10:28:56.868

Jun 1

05

Richmond - Virginia - USA
--WA4FC

Umnited States - 3151011

KD4BPZ Jay Lovelady Chester Virginia

Richmond
Local

-1209

PRN-Network

0.0%

10:08:43.556

Jun 1

31

Gastonia - North Carolina -
USA --KA4YMZ

KF4UVL James Garris Charlotte North
Carolina United States - 3137053

PEN

-100.5

PRN-Network

0.0%

10:08:05.639

Jun 1

52

Gastonia - North Carolina -
USA --KA4YMZ

KF4UVL James Garris Charlotte North
Carolina United States - 3137053

PEN

-96.0

PRN-Network

2.2%

10:07:20.822

Jun 1

56

Gastonia - North Carolina -
USA --KA4YMZ

KF4UVL James Garris Charlotte North
Carolina United States - 3137053

PEN

-103.9

PRIN-Network

1.0%

09:52:43.604

Jun 1

56

Gastonia - North Carolina -
USA --KA4YMZ

KF4UVL James Garris Charlotte North
Carolina United States - 3137053

Gastonia
Local

972

PRIN-Network

0.0%

09:52:03.271
Jun 1

56

Gastonia - North Carolina -
USA --KA4YMZ

KF4UVL James Garris Charlotte North
Carolina United States - 3137053

Gastonia
Local

953

PRIN-Network

0.0%

09:48:24.131
Jun 1

34

Fancy Gap - Virginia - USA
--WXA4F

WA4PBA Edward Midkiff Mount Airy North

Carolina United States - 3137112

PEN

-87.0

PRIN-Network

0.0%

09:47:53 288
Jun 1

283

Fancy Gap - Virginia - USA
--WX4F

NC4BL Bill Lundy Mount Airy North
Carolina United States - 3137185

PEN

-72.0

PRIN-Network

0.0%

09:47:29.330
Jun 1

Fancy Gap - Virginia - USA
--WX4F

WA4PBA Edward Midkiff Mount Airy North

Carolina United States - 3137112

PEN

-86.5

PRIN-Network

0.0%

09:47:18.340
Jun 1

Fancy Gap - Virginia - USA
--WXAF

NC4BL Bill Lundy Mount Airy North
Carolina United States - 3137185

PEN

-81.1

PRIN-Network

0.0%




t 25 — It’s different!

P25 is a set of standards”

> a set of standards produced through the joint
ation of Public Safety Communications
APCO), the National Association of State

nmunications System (NCS), and
nunications Industry Association

5 suite of standards involves digital Land Mobile Radio
services for local, state/provincial and national (federal)
afety organizations and agencies...

[1 Although developed primarily for North American public safety
services, P25 technology and products are not limited to public
safety alone and have also been selected and deployed in other
private system application, worldwide.



2ct 25 — Open Interfaces

Common Air Interface — standard specifies the type and content of signals
it radios. One radio using CAI should be able to
er CAl radio, regardless of manufacturer

ace — standard specifies the port through which
0 laptops or data networks

pecifies a set of mandatory messages
g digital voice, data, encryption and telephone interconnect necessary for
lication between a Fixed Station and P25 RF Subsystem

' Ibsystem Interface — standard specifies the basic messaging to interface
le subsystem to a P25 RF Subsystem

anagement Interface — standard specifies a single network management
hich will allow all network elements of the RF subsystem to be managed

[0 Data Network Interface — standard specifies the RF Subsystem's connections to
computers, data networks, or external data sources

[1 Telephone Interconnect Interface — standard specifies the interface to Public
Switched Telephone Network (PSTN) supporting both analog and ISDN telephone
interfaces.

[1 Inter RF Subsystem Interface (ISSI) — standard specifies the interface between RF
subsystems which will allow them to be connected into wide area networks



KENWOOD

ct 25 - HT'’s

face (CAI) — Allows ALL these to work seamlessly!
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— Richmond

927.025 MHz - Midlo

FEPP!

I
'
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yths about Digital
Modes

lk “D- [0 Will the digital networks talk
to each other?

HNot natively — interop
devices exist

[1 What about programming?
- Do | have to pay someone?
| Buy software?
dios talk “P25” to Mt depends.
r DMR Radios? O Is it legal to use these modes
‘ on the ham bands?
Will all the radios talk “FM” to BDMR recently clarified
~each other?

HYES!

radios talk “DM
r or P25 radios?




C Groups

1

richmond-d-star@?
richmond-900@yahc

=

richmond-di )vahoc
e

‘


mailto:Richmond-d-star@yahoogroups.com
mailto:Richmond-900@yahoogroups.com
mailto:richmond-digital@yahoogroups.com

Demonstration and Questions




