


~pD-STAR Digital Radio System
/o Open System
Not Encrypted
JARL

D-STAI! System Schematic view Local repeater (1200MHz)

+ Backbone relay {lﬂGHz] .-u?"

-

*l.l:lz.l}l—

Backbone stream
-.1; {10MbpsIi10GHZ)
by

=

Local repeater

{1200MHz)
+ Backbone relay
{(10GH=z)

128Ebps
(Data)

4 BEbhps
(Voice)

4 8Ebps
{Voice)




Requirements of an Amateur |

The terminal is
Compatibility with the

)
for user s to be



Simplex Digital Voice
Repeaters High Speed Data
Backbone

Local mepeater {1200MHz)
+ Backbone relay [10GHzZ) Local repeater (1200MHz)
+ Backbone ralay (10GHz)

|
) «rg‘v . |

...q.....p-l' !




L?ul repeater (1200MH )

dafd

--‘-r

i+ Digital dats




kecal repeater (1200MHZ)

¢ Batkbong relay |(EEHL)




,_-——"
)—S TAR

S

Backbone communication between two
repeater sites.

[










A
D-STAR

10BascT

O5H +




—

/

y
D-STAR

: 1.2GHz Amateur Band

: FM (analog voice)
0.5GMSK (Digital voice / DA

kbps(voice) / 128kbps(data)

Frequency

CODE
Data interface 3 (10Base-T)
RF Power
ensitivity : FM

tor / FPGA(Base Band)



0 antenna

2GHz Data Repeater






A
TD-STAR

/

of the repeater site

Baclkhone

h 6GH=
10GH= etc

Baclkhbone
5 6GH=
10GH= etc

Barclthone
Repeaters

Backbone
Repeaters

Controller
Interface)

Telephone
Line

Digital Woice Cronventional
Ristem RAystem
Interface Interface

Digital Voice New Data Cornventional
Swstem Bystem B "
Repeaters Repeaters A

to ! from to ! from to ! from
Antenna AntennAa AntennA



4
" D-STAR

/

|
tD”mL>I Digital Yoice | | Bit Rate Protocol |
Antenna .
Repeater | Exchange| |Exchange| | |
|
to/from al |
Anterns New Data | Bit Rate Protocol | FE
I
Repeater I Exchange Exchange | Bkt
| | <
to/from .
Antenna PACEET | Bit Rate | |Protocol | | !
— Repeater '| Exchange| | Exchange |
! |
to/from al Conventional = |
: Bit Rate Protocol
Antenna Yoice CODEC H- —t Server
F Repeater | Exchange Exchange
|
to/from al ' |
e RTTY | | Bit Rate Protocol |
& Repeater ! Exchange Exchanpge _>
| : Modem TE].EF]:I.DII.E
to/from a| | | I ELi.l:ue:s
Aatenng SSTV Bit Rate Protocol |
—— Repeater '| Exchange Exchange
| I
Controller |

[ ] = Conventional System —




é

BRa T
BR a Rpe—

—|CNTb BRb T X
CNTc¢c BRbR X
—ICNT d .

13.8V Tel.Line |« BRa TX TX

L _BR a RX
Local Repeater 13.8V RX

. >

TX

A

A\ 4

RX Antennai RX Backbone Repeater
TX Antennar¢ TX a

»CNT b

Wire
13.8V
C Onne Ctl On O f Local Repeater b

RX
TX

)\ 4

A

CNT c

BRb TX TX
BRb R X
> 13.8V RX

h 4

» 13.8V

Local Repeater c

RX
TX

\ 4

Backbone Repeater
b

——»CNT d
13.8V

Local Repeater d

Conneter




D-STAR prot

Data commun




o i

a
.

""" Digital data “_

- =, (128kbps/1200MHZ) Ts L
.‘--"---* *T

Losal repeater (1200MHz)

protocol

aposition of Data

Radio Header Data
ID MAC Header
Darta

Bit |Frame Destinanon|D
epartare : CRC
Flag Repeater | Repeater Compamor) - O PFCS|ELen| SA DA | Type Froame

Sync | Sync Callsign | Callsign | Callsign | Callsign
Bdbit 1Bbit lbyte 3hyte ocbhyte obyte cbyte Zbwvte Zbyte sbyte cbyte Zbhyte 48-18000vte dbvte




D—-STAR

User A sends a mes=sage to user B User B receives a message from user A
y A
Wired Part Message Upper Wired Part MEEEHEE
¢ - T
Trans-
TCP TCP
Hender] MESSAge Ez;t?e r Headey| MESSAZE
Ip | TCP \L Ny IP | TCP 1\
HeaderHeader MEEEH‘EE work Header|Header MEEEH—EE
¢ - T
Ethe IP | TCP Do Ethe P | TCP
thernet ] thernet
Header [Header/Header MESSHEE E:;EI Header [Header/Header MEESE‘[EE
Phyal-
cal
Layer
Radio Part W Radio Part

Radio |[Ethernet| | P TCP
Header| Header |[Header/Header

= | Radio [Ethernet| |P TCP F
ﬂHeaﬂer Header [Header|Header Message =

=
(D
17
17
v
L=
Ly
o
Y




protocol

mposition of Voice

Lacal repsater (1200MHz)

Radio Header Data
ID
Bit |[Frame Destination|Departure : ¥Yoice | Data | ¥oice | Data Yoice | Last
- Comparuct| Own
Sync | Sync K %‘;ﬁg?‘tﬁr Rﬂ%‘;ﬂt‘af At PFCS|Frame|Frame/Frame|Frame| |Frame|Frame
IET1 L
Gdbit 16bit 1byte Shyte Bhyte ghyte Sbyte Zhyte 45bit  43bit  48bit  45bhat d8bhit  48bit




+ Backbone relay (10GHz)
‘ + Backbone relay (16GHzZ)

\II||!||I|||II__(_ |

Backbone stream
(10Mbps/10GHZz)

Header | Pa y | |Header Header | Pa y |

oad
Sbyte 48byte

Irgat port] v o1 Jougat port] v ol gt port] ve 1 fougmatport[vel] [t port
# 1 #1 # 5

b # 3 < #2 4 1

VCI

Departure \ ort #2 oTt # 5 DesHnation
HOEEv pOTT 43 b a1l ' ~ DTt # 4
. | [ L e e | R i [ e e e ] [l
VCI=2 - VCI=4 VCI=1 YCI=3
ATM Switch

Repeater site A Repeater site B Repeter site C




A
HIGD—'

/ AMP | | CODEG |, "| Transmitter e
SP qu t ) ANT.SW
10BaseT # # Inter face | Receiver 4—'
F 3 T
Personal - UsE s 13
Controller view of the PC display Ship  TE mhibit Galsion Diaitary
Power Switch Tuning Dial Function display Volume Knob Mute Button Repeater Call Sigﬂ
1[Mo Gall Sign] Untitled - ID-1 = ol =
iletF)  Wiewd  Option(0)
L= TR ERY
UHF DIGITAL TRANSCEIVER 1D - o e
DSOL = Dutput powear
1295. 000 = [T e
| Drigital Squelch
PRI'? SCAN “I Meamary Name
5
BK | arc || Fmp | =

Fregquency Input

Tuning Step Button Mode Button Monitor Button Emergenc Priority “_AFC ONIOFF

1MHz Step Button \UFDIMamnnr Butten', Call Channel Button Set Mode Button | Squalch Control Knob % Break-in Button




A
D-STAR

The Internet or
access

I
:ﬁg% Digital ¥oice || Bit Rate | |Protocol | !
Repeater ; Exchange| |Exchange| | |
|
toffrom | : |
Lntem:lﬁ New Data | | Bit Rate Protocol | | Backbone
Repeater i Exchange Exchange I Bax:khunﬂ%
I
| -'_Repeater &m
tolfrom i I
antenna 7| PACKET _| Bit Rate Protocol | |
€&—— Repeater "|Exchange| |Exchange[ | '
I [
toMfrom Convwventional = |
Amtenpa 7| Voice cODEg [H{Bit Rate [ Protocol L4 g ger
% Repeater ; Exchange Exchange
|
tolfrom ! |
= RTTY | Bit Rate | _|Protocol ;
«— Repeater 'l Exchange Exchange H
| —— Modem iTelephnnﬂ
to/from | [ | Lines
Lnten.na_> SETVY Bit Rate Protocol |
£ Repeater IExchange | |Exchange
I |
L Controller |

W

l'll_h I:;_ |. .‘




Small data
munications to

Radio Header Data
1D
Bit (Frame Destination|Departure . Yoice | Data | ¥oice | Data Yoice | Last
- Comparno| Oz
Sync| Sync FaE %‘;ﬁg.ﬂtﬁr Rﬂﬁﬂmr Callsign | Callsign PFCS|Frame|Frame|Frame|Frame|  |[Frame|Frame
Ign 1ET1
gdbit 1Bbit 1byte Shyte Bhyte Shyte gbyte EZbyte 48bit  48bit  48bit  48hit dgbit  48hit




Digital signa

ed Linear Prediction) (ITU



TAL VOICE SysTEMS, INC.

The Speech Compression Specialists

* AMBE Coder divides each segm
I istinct frequency bands.

particular speech seg
of periodic and noise-liki

DVSI © 1997
AMBE-1000-10

1616S30EEN33IY 3

00075 3438474
© 96 LUCENT

2.0
ARk
1.5
U
0.5 -

G.726 @32kbps

4 Tandem .726 @3Zkbps

GSM-FR @13kbps

AMBE @ 3.6kbps
AMBE @ 2 4kbps
AMBE @ 2 .0kbps

FS-1015 @2 4kbps

0.0

Mean Opinion Score : MOS




Microphone D —

Speaker D—

Adapter [*

Analogue

TRX

:::::'m“—> Digital Voice | |Bit Rate | |Prowcol | !
Repeater ; Exchange Exchange |
|
toffrom l T |
Anten.nﬁ New Data .| Bit Rate | |Protocol | | Backbone
Repeater '| Exchange Exchange| | ! Backbonej—
I
-'_Repeater &m
tof/from . |
anom=au  DPACEET |Bit Rate | |Prorocol | |
Repeater '| Exchange Exchange I
I [
totfrom Convwentional CODEC = l
H 2 Bit Rare Protocol
Antenna Yoice — & ID HH - e | Server
. Repeater Process || R A
|
toffrom A I |
R RTTY | Bit Rate | |Protocor :
F Repeater I Exchange Exchange H
| —— Modem | , Telephone
tolfrom . | ELi.r.l.es
Anmnﬁ S5TV Bit Rate | |Protocol | | |
Repeater I Exchange Exchange
| |
L Controller |

System

[ ] = Conwentional

Interface

= Conventional analogue transceiver with an ID adapter.

= The adapter is connected to analogue I/O as Microphone connector.

= ID short packet included callsigns transmits before analogue voice signal.

* Analogue repeater detects the ID in the packet and recompose for D-STAR.

= Analogue repeater sends the ID packet to the transceiver before analogue voice
signals.

* The transceiver can recognise callsigns as repeaters, companion and own.
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