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» UHF DV MODULE B IS 440 650 M
» 1.2 GHz DV MODULE A is 1293.1
» 1.2 GHz DD MODULE Ais 1248.1 MHZ
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D-STAR REPEATER ARCHITECTURE aiiind

The D-Star “Stack”

Linux Gateway PC

l- Running G2 Gateway
‘O

" See — -.e software
| ID-RP2C |

- -
L )

| ID-RP2D 23cm |

Runs third-party
apps, Dongle,
DVAP

- -

| ID-RP2V 23cm |

.-
- oenn

| ID-RP200OV 2m |

- —

| ID-RP4000V 70cm |
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WALBURG KE5RCS D-STAR SYSTEM 7 =7~

Excellent Coverage in North Austin
135 Corridor to Temple
MHz (-600 KHz)




K5SOC - LAKE TRAVIS D-STAR

UHF
Repeater input freq. = 448.4
Repeater output freq. = 443.4




/;TfARusers .org

Your Source for D-Star owG/rrL Information!

Click Here for the JFindu Repeater Listing for W5KA
System Information
Callsign: W5KA
City: Austin
State: TX

Country: USA
Website: http://www.austinhams.org




REGISTRATION REQUEST:

You only need to register one time. If you have
istered in another city or couniry, no need to




USERS RADIO CHANNEL
PROGRAMMING

O
|
%)
N
D

Memory channel control Stations heard
control

Easy and Fast Method to
Preset Your Radio

Collect ‘Stations Heard’
Callsigns
o of a D-Star radio

a

Use Collected Callsigns to
initiate a QSO



HANDY CALCULATOR FOR MEMORY Jo-sman
CHANNEL PROGRAMMING

0://www.dstarinfo.com/dstar-web-calculator.aspx




QUESTIONS ON D-STAR?







AARC has two Yaesu DR2-X
repeaters at this site

148.88 (-600 KHz, 107.2 tone for FM)

444.1 MHz (+5 MHz, 103.5 tone for
FM)

Both repeaters running in Auto
Mode Switch

ype systems
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146.88 W5KA Repeater normally connected to Texas
Nexus Talk Group (Room)

The 146.88 repeater can be connected to any Talk
Group in the Wires-X system by the User

It will return to the Texas Nexus Talk Group after 30
minutes

146.88 Wires-X support is by RF link from nearby data
center

eater is not network connected




R SYSTEM: MODEL IPS-12-40
NEWMAR




SYSTEMS AT KVUE / KEYE |
BUCKMAN MT. SITE|

@© 2017 @l‘ Walller




146.94 (-600 KHz, 102.7 tone) - Allstar and
Echolink Networked

224.8 (- 1.6 KHz, no tone) error on Club Website

444.2 (+ 5.00 MHz, 102.7 tone) - Allstar and
Echolink Networked, Austin UHF Network

1.2924 GHz (-20 MHz, 102.7 tone) - Allstar
Networked to 900 MHz South Texas Network,
Talkback 441.525 MHz
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146.94 FM\
Repeater
Antenna

Duplexer type
system

Wide-area
coverage of most of
Travis County

Transmitter 75 Watts
TPO with antenna at
500’ above ground
level

1 /2" hardline length
of 660’

DB-224-antenna on
North East side ©
tower

200 Watts ERP




SYSTEMS AT BUCKMAN MT. - 224.8

Duplexer £
System 224.8 »e
Repeater Antenna |

Shares 1- 4"
ine \ iih




BUCKMAN MT. -444.2 FM REPEATER

Two Antenna System
enna at 980’
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BUCKMAN MT. - 1.2 GIG REPEATER

1.2924 GHz (-20
MHz, 107.2 tone)

Alilstar Network

Coverage is most
of Travis County
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Node 46924 Back Yard
K5UUT Pflugerville, TX
30.480696 -97.579341

Node 49574 927.0125
N5SIM Pharr, TX
26.186241 -08.15885

Node 42600 827.0750
WDSEMS Lampasas, TX
31.0523509 -98.274821

Node 29521 Austin 900 MHz HUB
K5TRA Austin, TX
30.242828 -97.898996

Node 20659 927.0750
K5TRA San Antonio, TX
29.424275 -95.427430

Node 46559 827.050-
KESGDB Rosston, TX
33.485061 -97.412506

Node 406803 927.0250
K5TRA Fredericksburg, TX
30.262634 -06.882202

Node 50592 927.9875
KB2WDM Schertz, TX
20.592328 -06.263623

Node 28856 927.1750 -
KASD Austin, TX
30.419026 -97.746917

Node 47599 RTCM
WDM4IFU Austin, TX
30.439308 -97.753277

Node 42574 927.0625
N5TM Katy/TX/USA
20.761658 -95.725204

Node 45822 Back Yard
WDH4IFU Austin, TX
30.439308 -97.753277

Node 42555 927.0250
WDSEMS Belton, TX
31.049073 -97.548598

Node 42205 927.1625
K5TRA LaGrange, TX
20.844212 -06.024798

Node 50240
(Not in database)

Node 48605 827.9750 (Parent node: 42610)

K5JM Austin, Texas
30.179728 -97.806856

Node 42610 South Texas 927 HUB
K5TRA 927 HUB
30.242989 -97.600016

Node 41525 827.5625
AD8D South El Centro
32.658463 -116.100881

Y

Node 40697 927.0375
K5TRA Canyon Lake, TX
20.647493 -96.143272

Node 48040 927.4125-
N5LS Denton, TX
33.223503 -97.165382

Node 46797 927.0500
K5TRA San Antonio - NORTH
29.508081 -95.576048

Node 41237 927.0875
K5TRA Bee Cave, TX
30.295816 -97.959524

Node 46922 Back Yard
WDSEMS Round Rock, TX
30.505684 -97.646266

Node 29858 827.0625
K5TRA Georgetown, TX
30.883845 -97.772226
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* 146.86 MHz (-600 KHz, 146 tone in FM)
« Uses AARC Antenna and Transmission Line
« Contact Ross, NOGSZ




GO TO AUSTINHAMS.ORG -
ABOUT - REPEATERS FOR DETAILS




DIGITAL MODES COMMON IN AMATEUR RADIO

PACTOR I/1I/1ll
Winlink for VHF
Winlink for HF
Winmor HF

Clover

PSK31

MT-63

MFSK16

OLIVIA

HSMM
FSK441/WSJT HSMS
D-STAR

APCO25 (P25)
Fusion/C4FM

Email/Text VHF Data
Email/Text VHF Data
Email/Text HF Data

HF Text

All Bands Text

All Bands Text

All Bands Text

HF Text

Above 50 MHz
Above 50 MHz
HF-10GHz V/D
VHF/UHF/700/800 MHz V/D
VHF/UHF V/D



DIGITAL MODES SUPPORTING VOICE AND DATA

Fusion

DMR

- MOTOTRBO

- FDMA in conjunctio

Special Type of C4FM FSK

- European standard uses

AMBE+2 vocoder and TDMA
modulation /

. Motorola version of DMR



A FEW COMMUNICATIONS CONCEPTS

The more information you transmit per second, the
more bandwidth is required. Therefore,

Bandwidth ~ Information Rate

The amount of noise power in a radio channel is
bportional to the bandwidth of that channel

Bandwidth

i: I:)Signal > -
N =P > Receive Threshold

Noise



Trans

Distance from Transmitter
(or path loss)

To sum it all up into one equation.............
The S/N Ratio at a § ~ (Tx Power) /

Receiver is N  (Distance) x(Ban idth)




HOW DOES D-STAR WORK ?

« Voice Is converted to digital and transmitted at

4800 bps using GMSK modulation

~- 2400 bits for voice

— 1200 bits for Forward Error Correction on voice

~ 1200 bits for data (error correction usually in
applications

- New Fast Data Mode allows 3600 bps data

Igital signal bandwidth
versus wider




D-STAR REPEATER AT SAMC OWNED Sb=s1ar
AND OPERATED BY AARC

The D-Star “Stack”

Linux Gateway PC

M. . Running G2 Gateway
.

. Sas - -.e software
| IDRP2C |

- —
. e —~——

| ID-RP2D 23cm

Runs third-party
apps, Dongle,
DVAP

Lad 4

| ID-RP2V 23cm |

» -
Ll L —

| ID-RP2000OV 2m |

- —

| ID-RP4000V 70cm |



D-STAR - W5KA South AUSTIN 757~
MEDICAL CENTER

What is D-STAR
How it works

n do with it



Digital Pulses are not transmitter by the radio

A RF Modulator in the radio sends one or more
analog signals that ‘carry’ the encoded digital
information

A Receiver demodulates the encoded
mformc’rlon from the analog RF signal and turns
gnal into a digital form

olex modulation




SIGNAL MODES PERSPECTIVE

Fusion, D-Star, P-25, DMR
6 KHz Double Sideband AM High Data Rate

Single Sideband
RTTY

PSK31, QPSK, etc.
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TERMS USED IN DIGITAL MODES

L IDIMASTMENDIVISIONIMULIPRIESACEESS
1 EBVIA = EregUeEney BIVISIonIVIUIIIRIEPACEES
GIMSK — Gaussian minimuUumisalirkeying
| Coniinueus Four LevellFrequency Modulaiion

APCO P25 - AMBE+2
D-STAR - AMBE
Fusion — Newer AMBE from D-STAR
DMR - AMBE

NXDN

FreeDV



MODULATION VS. PROTOCOL VS. VOCODER
FROM TRANSMISSION PERSPECTIVE

Protocol - Bit Stream Sentto R

How the Bits are ordered and arranged in a stream

Vocoder - How the voice is encoded
and made available to be placed into
the Protocol

How the voice gets ‘coded’






Vocoder Ch

Serial

By s

Compressed
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Channel Link
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FM :
Satellite |
Wireline _
em
Internet
FDDI
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WHAT IS D-STAR ? b-srar

« D-Star is an open standard for digital voice
and data designed for Amateur Radio

« D-Star Was Originally Developed by Japan

Amateur Radio League (JARL)

MBE vo-coder chip from DVSI

o data and vice




Server running application
to receive one incoming

4 signal and re-transmit
. i VolP data signal to all

connected remote systems

[ ;
Router 3 &

‘ | Radio
“ Internet Radio Tower

Router

yi—— ]

N N

Router

L L L L

¥

| Repeater Controller|
I
|

Radio Tower



WHAT CAN D-STAR DO?

« Voice and 1200 baud Data simultaneously
on 2m, 440 and 1.2 GHz

« Repeater linking with a D-Star Gateway
and an Internet connection

D-PRS (dlgltal APRS) automatic position

neous with v0|ce




D-STAR

WHAT ELSE CAN D-STAR DO?

DV Dongle, DV Access Point (DVAP)
Hotspots and DV Node Adapters
ta fransmission on 1.2 GHz with




D-STAR

HOW TO USE D-STAR

Local Repeater Operation
- Just like an FM Repeater, but Digital Voice
Cross-band Local Repeater Operation

= l(TJpHLIJ:; on one band (VHF), output on another

eflector or another Repeater



D-STAR

HOW TO DO D-STAR'!

“Register” your call on your (or any)
Gateway

Get "Approved” by the Gateway
Admin

Is through the Gateway (and
eqfters,




D-STAR
OPERATION




D-STAR TERMINOLOGY —

Modules
MY CALL
YOUR CALL




MY CALL




YOUR CALL - THE STATION YOU
ARE WANTING TO TALK TO




MODE S-sran

DV - MODE your radio must be set to for
D-STAR DIGITAL MODE communications

and simplex




MEMORY CHANNEL PROGRAMMING
TO CALL CQ

Recabe  Tranamt  Offsgt  Offeet Vare | Tonebode | (0SS W e D " Digtal | Digral |+ Your ~ Rgt1 | Rpr
Frequency  Frequency  Frecuency  Direction  Mode Sl | RIS | VAAS | prnag | S s Squelen | Code | CAlign | CalSign | Galign

146.76000  146.18000 600 kHz

This memory channel stored in your radio will be heard by,
any statfion listening to Module C of W5KA in DV mode.



MEMORY CHANNEL PROGRAMMING TO Jo-san
CALL CQ TO MODULE B OF W5KA

Programming for talking on W5KA (port DV C) to (port DV B)
YOUR:: CQCQCQ
RPT1:WS5KA===(C
RPT2: WoKA===B
Set Radio To: 146.7800 MHz Offset -0.6000 MHz

"=" represents a space
Help!

This transmission will be heard by anyone listening 1o eitpger
Module C or Module B of W5KA



< One-touch reply using the call record
The stored call signs in the call record can be used to call the
other station.

(D After receiving a call, push and hold [RX~+CS](CS) for
1 sec.

The received call sign is displayed
cs
while pushing and holding [=.

.

JGI VMK
W Ep 08 o on o

O00®mOO

 Set your own call sign (MY) in advance. (pgs. 31, 42, 43)
* The call sign in “CALLER” is stored as “UR,;” “RXRPT1” is stored
as “R2” and “RXRPT2" is stored as “R1.”
« Error beeps sound when a call sign is received incorrectly, and
no call sign is set in this case.
(2)Push [PTT] to transmit; release to receive.

» Selecting a call record via RX CAL screen

(1) Select the desired record channel in steps ) and (2 on
the previous page.

(2)Push and hold [MW](S.MW) for 1 sec. to copy the record
channel to current call sign.

(3 Push [PTT] to transmit; release to receive.

Important!

Setting call signs with the “One-touch reply using the call
record” operation as at left are for temporary operation
only. Therefore, the set call signs will be over-written when
another call record is used to set call signs.

» Never saved into a call sign memory.

If you want to save the set call signs, see “Copying the call
record contents into call sign memory” (p. 47) for details.

v For your information

When a call specifying your call sign is received, the call
signs of the calling station and the repeater it is using can be
automatically used for operation.

* When “CALL W (RX call sign auto write)” (p. 135) is set to
“AUTO;” the station call sign in “CALLER” is set to “UR” au-
tomatically.

* When “BRPT W (Repeater call sign auto write)” (p. 135) is set
to “AUTO,” the repeater call sign in “RXRPT1” is stored as
“R2” and “RXRPT2” is stored as “R1” automatically.

NOTE: The One-touch reply function can be used on the
ame network system, but it cannot be used over different
7, network systems.




REPEATER STATUS

Receive Transmit Offset Offset | Operating ' DCS Digital | Digital =~ Your Rpt-1 Rpt-2

- Q 1 S
Frequency = Frequency  Frequency = Direction Mode e | 008 Modey | _CTOSS S = Polarity S =l Squelch = Code = Callsign = CallSign  CallSign

4676000 1600000000kH  QUP DV AUSCOTAT None B0k 880t (9 okfz O 0 WOKA [ WOKA C WOKA G

/)




D-STAR TALKY FROM KENWOOD Sh-sar

TH-D74A

hitp://www.kenwood.com/usa/com/amateur/th-d74a/

N Pi2MU=bm ¢
H FM i

144330 5999
438.500 %990

GKENWOOD ARC /GA



http://www.kenwood.com/usa/com/amateur/th-d74a/

D-STAR DV
DONGLES




Compatible digital radio protocols and networks

P25 (P25Reflector)
POCSAG (DAPNET)
» APRS messaging and location data forwarding (APRS-IS)

» Supports cross modem modes (example: talk with your C4FM
radio on DMR, and with your DMR radio on System Fusion
networks). /

OPENSPOT*2 PROTOCOLS AND
NETWORKS




6:31 AM
192.168.1.170

openSPOT-2 -

Status Tools Modem

D-STAR/REF/XRF
(DPlus/DEXtra)

Modem frequency (MHz):
440.650000 J
Modem mode:

D-STAR

List:

O Reflectors O Gateways
Server:
REFO04

Module:
B

Callsign:
| NSMHI

1 (default) ® sdvanced mode | QS

OPENSPOT*2 CONNECTORS




ol Sprint ¥ 6:32 AM 7 100% (0 )
192.168.1.170

openSPOT-2
& JD-STAR

/

Status

To: CQCACAQ
From: NSMHI/51A (son - Austin, TX 51a) (IDs:

3148735 (DMR) , Jon, United States)
Group D-STAR voice call from modem
End: 06:32:48 (00:00.7s BO% -46dBm)

To: CQCAQCQ
From: OPENSPOT

D-STAR voice announcement
End: 06:32:46 (00:05.7s L1.1%)

Clear call log

Export call log /
Status:
e connected
Background conn. status:
A

OPENSPOT*2 STATUS




a!l Sprint = 6:33 AM 100% ()
192.168.1.170

openSPOT-2

Status:
e connected

Background conn. status:
DAPNET | « APRS

Active config profile:
1 (default)

Active connector:
REF/XRF (DPlus/DExtra)

Modem mode:
D-STAR

Modem RX/TX frequency, power:
440.650000/440.650000 100%

Server address:
refO04.dstargateway.org

Connected to:
REF004/B

openSPOT2 info

1 (default) ® Advancedmode | QS

OPENSPOT*2 INFO



o Sprint ¥ 6:33 AM 100% ()

192.168.1.170

openSPOT-2 shH-sTAR

: call started
: got ping, replying
0 dstarcalltracker-sd: got msg Jon -
;, TX 51a
06 ) dstarcalltracker-sd: gps data
$$CRC759B,NSMHI>API51,DSTAR*: !13024.45N/09755.91
Wi/,
06: ) dstarcalltracker: got end sync
dstarcalltracker: call ended, dur 0.7s

ber 0.0% loss 0.0% rssi -46
06 20 ref: call stopped
06:33:20 dstarpacket: sending message to modem:
REF004 B/openSPOT2
06:33:21 ref: got ping, replying

Clear log

Export log

Autoscroll

Limit lines

OPENSPOT*2 LOG



DVMEGA HOTSPOT

Hotspot transfers digital data packets from
the radio to the internet

Receives packets from the internet and back
ut over a low power transmitter to the radio

ernet is a Reflector




DVMEGA DASHBOARD

Status via Browser
Status-Dashboard NS5MHI

Contact-E-Mail: n5mhi.jon@gmail.com

Gateway:

Location ______|Longtitude/Latitude ircDDBGateway Server APRS-Host

Austin Texas 30.000000 -57.000000 groupl-irc.ircddb.net rotate.aprs2.net

frcddb_____DCS __ DExtra ___ DPlus ____ D-Rats ____ fInfo _____Echo ____log |

System Info:

CPU-Temperature [CPU-Frequency System-Load [CPU-UsageUptime |
6 %

42.774 °C 600 MHz 2.6% 16 days, 13 hours, 30 minutes, 23 seconds 16 days, 7 hours, 55 minutes, 42 seconds

Repeaters:

Frequency Antenna Height. Latitude @Startup

Repester  Module  CoqUeNSy  [INennA NSt {SE petautrefiector  [0SRTM
440.65000 0.000 m a.g. 0.000000 Yes

i 8 0.0000 Mhz 0.000 Km 0.000000 SRl Never

Links (incoming):

Repeater ____ |Linkedto ______|Link Type Protocol ______[Last Change (UTC)

N5MHI B not connected

Links (outgoing):

Repeater _____ |Linkedto ______ [LinkType _______ Protocol ______[Last Change (UTC)

N5MHI B REF004 B Dongle DPlus 2017-03-13 15:24:10

Remote Control:

e

password: | ]

Submit



DASHBOARD

Currently transmitting:

Date & Time (UTC) Cal ___________ID _____________ \Vourcall Repeaterl  Repeater2  [TX-Seconds |

Currently maybe in QSO:

Date & Time (UTC) _fcal  [Frames(s)  |Loss (%)/BER (%)
~ 2017-03-3004:45:33  2e00MW 53 00 !

Last 15 transmissions:

Date&Time(UTC) ___ fcan ____ Frames(s) ____________lLoss (%)/BER (o)

Loss
2017 03-30 04:41:19 N5MHI 7.3 Loss: 0.0

2017-03-30 04:09:46 N5MHI 7/C) Loss: 0.0

2017-03-30 04:06:26 N5MHI 7.3 Loss: 0.0

2017-03-30 02:18:47 N5SMHI 7.3 Loss: 0.0

- 2017-03-3002:16:47  NSMHL 75 Lessi00

2017-03-30 01:26:22 WOFCM 5.4 Loss: 0.0

© aoesdono7EO  wseke 25 s

2017-03-30 01:07:47 W5GKP 2.1 Loss: 0.0

2017-03-30 00:57:31 N5BKV 0.7 Loss: 0.0

Last 5 local transmissions:

Date & Time (UTC) ___[call _______________Frames(s) ________ Silence(%) _______BER(%) ________|

Last 20 calls heard on NSMHI:

Date&Time(UTC) Call 1 |vourcall ___ [Repeaterti ____ Repeater2 |
| 2017-03-3004:45:33  2€0MN ¢ DNGL  CQCQCQ  REFO04G ¢

2017-03-30 01:26:17 WOFCM ¢ CQCQCQ WOFCM C ¢ REF004 B

2017-03-30 01:00:09 WBS5HIV ¢ REF004 B ¢

2017-03-30 00:53:57 KB5ZZB ¢ REF004 B 9 WS5SSV G



VIEW FROM RADIO USING b-sar
DVMEGA




