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-DVB-T/H
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»Signal Simulator (SIRIUS*XM+*DVB-T/H)
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»S2000 ESmIERK

- Wideband&SDARS (SIRIUS/XM) D 2FE 8 M Modulator Card
(A B - B R A RIR T Bt

Mod Card Wideband

Mod Card SDAR Only

: | Additional upconverter

Wideband
: RF1Z=yhk

SDARS Only

- E A (BUE X IE)

Sirius Waveform

Spectral Representation

upgrade to Sirius Waveform

SIRIUS Overlay

XM Waveform

Spectral Representation

upgrade to XM Waveform

DVB-T/H

DVB-T/H waveform

DVB-T/H MUX/Codec

GP-IB IF

» ~Development System Option

Impairment Simulation

Profiles

High Power Option

Output filter simulation +
Nonlinearity

Channel Simulator

External Filter

For SIRIUS

For XM

. - HlEREE

Programming Option
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:S2000 #1E#EHERE

SIRIUS/XM TS T7—% -SIRIUSIXMRIZTHYY FATSEAV A=V

-120GB HDD#& &
-SIRIUS/ XM#t &Y RSN S TSIZHE it

SIRIUS#t e
’ (SIRIUS/IXMED BB ETT)

XMt = 4
Web Site etc. al

Delay

1:53 - "early" satellite 5 6 7 8 Blackage i

‘23: of both
\ "late" satellite 1 2 3 4 satelites 7
Selected signal 1 2 3 4 5 6 7
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:S2000 #1E#EHERE

SIRIUS/ XM SG /\TA—%4

10:13:15 AM {;H L' NT s INT

rStreaming

Bitstream: DFAT-Oltel @ /runninG Step: 125943308 i | 245
Freg/Delay: { NO FILE SELECTED } .lSTE}PPED
Power/Att: [ NO FILE SELECTED } .lsTUPPED

20.0 dEm RF1

-110.0 dEm

23200 MMz 23325 MHz

RF1 AF2

Moda  Delay [ms] Fraq[MHz] Anm{ds) Pow[dBm] C/No[dBHz] Pow[d8m] CiNo {dBHz2]
SAT1 INPUT  Z73.000000 2372.393000 -96.0 -80.2 938 -11a.0 4,0
TERR INFUT  4456,5B2373 2320.2350000 96.0 -5Z.0 1220 =110.0 64.0
SATE INFUT 43435982373 2330207000 -94.0 BR.2 238 -11a.a 64.0
N@ISE [dBrmiHz] =Ar4.0* iTH0*
INRUT FILE OUTPUT BF
EEGE RF15AT] L F T RFZSATZ
| umeock | Lock | | unLoCK || ook | || Leek || Lock || RAL | RR2

|

Sirius signal - 2 QPSK, 1 COFDM
The default freguencies for SIRIUS are:
e 2322.293 MHz for satellite 1
e 2326.250 MHz for terrestrial
e 2330.207 MHz for satellite 2

| RFISAT1 |

RF1TERR J
|

| AF15AT2
| RF25AT1
| RF2 TERA
| RF2SAT2
|
L

up |

-« >

XM:Sat.1EnsA/B Terr.EnsAB Sat.2EnsA/B

SIRIUS:SAT1 TERR SAT2
FESKTRARB/H DIV A—ILAA R

®

Ref -40 dBm

“RBW 30 kHz
*VEBW 100 Hz
SWUT 5 =

Marker 1 [T1 ]
-106.46 dBm

“Att 0 dB 2.318750000 GHZ

1 AP
cLEwR|

PRN

|--100

110

|-120

--130

-140

Center z.32625 GHz

1.5 MHz/ Span 15 MHz

M default frequencies reside at

e 2333.460 MHz for satellite 1 ensemble A
e 2335.300 MHz for satellite 2 ensemble A
e 2337.485 MHz for terrestrial ensemhble A
e 2340.015 MHz for terrestrial ensemble B
e 2342.200 MHz for satellite 2 ensemble B

e 2344.040 MHz for satellite 1 ensemble B

Signal Simulator 1ZT S2000
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S2000 #1EXEHEEE

CN{Thn/S S aL—bEE

RF1
Lin Filter Sim Pow [dBm] C/MNo[dBHz]
SATI OFF OFF OFF 1100 64.0
TERR OFF OFF OFF -110.0 B4.0
SAT2 OFF OFF OFF -110L0 B4.0
MOISE [dBmdHz] 740"
1 2 3
AWGN settings of the DSG2000
[1] Power level of the carriers
[2] Noise density of the RF cutput
[3] C/MNo of the carriers
[4] C/N of the carriers
[5] LOCK indicator 20.0 dBm/Hz
74.0 dBm/Hz
23325 MHz

C/M [dB]
-1.8
-20
1.8

{+hnASEl gE
BICLARILINEH R TE /T HE

B |
XM/SIRIUS 1st/2nd(option)@RIIZ/ A4 X

RF2
Pow [dBm] C/Mo[dBHz] CAN [dB]

-110.0 4.0 -1.8

-110.0 4.0 -2.0

<110.0 B4.0 1.8

17407

@ =
5 n_e; —-20 dFm ibs 10 4B 2T 15 =
I o A - K‘"“"“‘\
Wmmmmwﬂ b ahfescbienemt it
RF1 e J
N N T e frimesn e st
Center Z.230975 GHz 1.5 ME=/ Span 15 NH=z
2345.0 MHz

L
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-S2000 AT 3y

2"d RF Option %

1st, 2ndK& RF ¥4 37 | fE) AV AI BE

Antenna TERR

Terrestral J

Satellite 1
Satellte 2

RF1

]

»  Freq [MHz]
23200 23325
Radio
Fa
) —l\
— FJ (3]
& = & Antenna SAT
$| (8| 5| L/
RF2 3 I
» Freqg [MHz]
23200 233256
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-S2000 AT 3y

Profiles 3 Py

%hanne'l sirius_arttenuation_satil_rfl _“‘1
sTay 0.0 10ms
ramp -25.0 1000ms
I amp -10.0 1000ms H% Fﬂﬁ

4 ramp 0.0 50ms

channel sirius_attenuation_terr_rfl . N
stay 0.0 10ms 20200 2332 5 23200 23325
sTay -30.0 10ms = = O N S L,

) stay 0.0 3000ms BIEB DN —4—2vO— )L H AT BE

Internal output Filter /Non-Linearities Simulation
External output Filter

. B External
[ )
‘=$= Poxver Non-Linearities =}« \ taternaloutput OUtPUt Filter
> - bl filter
l N b A Internal Filter CIE %R
s e B FDEE
@ AMP e s B IOT DHEEHERT D
o 4 ﬁf@@;ﬁ& AHIERYS
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-S2000 AT 3y

BEN 1 kHz  RE Att
Bef Lol VEW 10 Hz
SWT 38 a Unit

Fr o R alb—43 Jr—

SRRV 10 Om

o A &1 =
L~
h
-=i ||
- , N
ok, F_LM ."\q |...“ y |
| / BN | Ll
| AN T
J
é 10 nw"} i "
F.a‘th I:I Path 1 e:cel'\:e::;l‘j.-L:J.‘\_.;'rJ-C.;'.l':r-'_;H:JL:]'.:cc 15 kH=z/ Span 5 kH=
Fice Havleigh
( i E ¥IElg :I Parameter Unit Min Default Max
l - Delay s 0 0 80
Doppler Hz 0 10 3000
= Fadio Loss linear -1 1 and 0 1
Rice K value 0 0 10
Rice Angle degree -180 0 180
State enum OFF ON JAKES
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-S2000 AT 3y

Arbitrary waveform generator (AWG)

fttdDWide BandDIh E R (F Y T7IESDH) %

tH AT HENHEKS
&K (ftb D Wide Band ¥+1)7)

Marker 1 [T1] kHz RE REE Am
Rer Lvl -B8.0% dBm VEW 1 kEz Mixer O elBr
-10 dEm Z.33250000 GHZ swr | Soo ms Unit 1=
¥i|rT1] . ABr
Z.3325Q000 GHz
AI[ITIT 1,55 a8
0517 MHz
i)
EEl322E MHEZ
n-q-\.—..b\-._ﬂm—\ﬂ'v\!‘
/ 2

_ar !r'

. .vlv-h.’ R e

SIRIUS \
YIT VIO w “

-

SIRIUSST A

=110
I if: (& Center 2.3325 GHz z vEz/ Span 20 MAz
XM%:)T Date: ZE6.5EF.2005 13:33:24
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-S2000 AT 3y

Programming Option

PC &Y S20000 il il AV R] gE— B &8I xF it

LAN / RS232C *Visual C++
—] o =0y | "HT Basic
ﬁ e I:I @ . Do
GP-1B(Option) Q& B3HE @& g -Labview (#f22)
i L Rt (Programming OplZi&fst)
|

GP-1B

GP-IBA>A—2x—X%S20001Z:800. b BIEZ:ED B ENETRIE AT EE

. « e
=
[}
=]
oooo
| =p= = ] =
Qagog
o 0oao
G =] =]
.o <.
. -

ART-20

(Option)
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-S2000 {L#% - Sirius

Signal 2x0P5K 2322293 MHz /2330207 MHz

COFDM 2326.250 MHz
frequency 2320.000 MHz to 2332 500 MHz, stepsize 1 Hz
d.E.-}ay.' : S.-.ﬂ;:_1:. 225 1o 322 ms |
TERR: fixed
SAT2: 4397 1o 4480ms
stability Sx10-8 (OCX0)
Impairments AWGHN assignabie in C/N, Cio and No
I/Q baseband output channsis 2l and Q)
|evel -6 dBm max
attenuation 0 o -96.0 dB, stepsize 0.1 d8

Signal Simulator 1ZT S2000 15



-S2000 {L#% - Sirius

5-band output output power -110 to +10(+20) dBm, stepsize 0.1 dB
level unceriainty absolute = + 0.5 dB
auto-calibration user initiated auto-calipration
OPSEACOFDM maximum output power difference betwesan
OFSE and COFDM: 45 dB
QPSKAQPSK maximum difference between GPSK signals:
35 dB
Front panel RF output one N-type output per upconverier,
connectors mpedance 50 Ohms
Rear panel SAT 1 outputs, land O outpuis
connectors SAT 2 outputs,
TERR outputs

analog, BNC, impedance 50 Chms

1 PPS input accepts an 1 PPS reference (timebase) input;
SMIB, impedance 50 ohms, TTL

10 MHz inputfoutput  accepts an external reference (timebase) input;
BNC, impedance 50 ohms; 100 myPP -5 VPP
outputs int. or ext. reference signal.
BNC, impedance 50 ohms, 1 VPP

GPS input GPS-time information to synchronize
timebase to GFS (R5232)

event output (1,2) outputs a pattern for triggering external equip-
ment during large scale fading

SMB, impedance 50 Ohms, 1 VPP

Remote access remote programiming  via LAN, RS-232 or GP-IB loption)

Signal Simulator 1ZT S2000 16



»S2000 fE#k - XM

e ke f gt b

Signal HxiFSK 2333485 MHz/ 2335305 MHz/ 2342 205 MHz /
2344 045 MHz / 2342 205 Mz 2344 045 Mz
ZEMCM 2337.450 MHz / 2340020 MHz
frequency 2332 500 MHz 10:2345.000 MHz, stepsize 1 Hz
delay SAT1,2: 6 ms
TERR: 10 to 30 ms processing delay
stability 5% 10-8 {DCXO)
Impairments AWGN assignabte in C/N, CNo and Mo
[/ baseband output channeis 2 {land Q)
level -5 dBm max
z;rt-eﬁ L:a.tlcun .li} f_-::uu-éﬁ_-li l':j-é-,.E‘tE]JSEEE 0.1 néIB.

5-band output

output power
level uncertainty

calibration

-110 to +10{+20} dBm; stepsize 0.1 dB
ahsolute =+ 0.5 dB

user initiated autocalibration
QPSKIMACM maximum output power difference between
OPsE and MCM; 35 dB
OPSKAGPSE maximum difference between QFSK signals:
35 da
Front panel connectors:  RF output onie N-type, impedance 50 Ohms

Signal Simulator 1ZT S2000
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»S2000 fE#k - XM

Rear panel connectors SAT | output outputs the |* part of the satellites

analog, BMC, impedance 50 Chms

SAT O output oltputs thl.i 0" part of ﬂ'!:E saze.].l.iies

- ane;ic:ug, BNE..impEdance 50 Chms

TERR | output outputs the 1* part of the terr Signal
analog, BNC, impedance 50 Ohms

TERR O output n::lutpuu 'z-h-E-,;Ei-."- péri c:?' the terr S-ignal
analog, BMC, impedance 50 Ohms

.1 FPS input accepts an 1 PPS reference (timebase) input;
SME i:ﬁpeﬂanc& 5EI -E:-I'.u.rns_ 'I'I'I_

10 MHz inputioutput  accepts an external reference (timebase) input;
BNC, impedance 50 Ohms, 100 mVPP - 5 VPP
outputs int. or ext. reference signal BNC, impe-
dance 50 Chms, 1 VPP

GPS input GP5-Time information to synchronize timebase
to GPS {R5232)
event output (1,2) outputs & pattern for triggering external equip-

ment during large scale fading;
SMB, impedance 50 Ohms, 1 VPP

Remote access remote programiming  via LAN, R5-232 or GP-1B {option)

Signal Simulator 1ZT S2000 18



-S2000 {t#% - DVB-T/H

COFDM

LrEnsmisson mogs

guard inte rval

GQPSE . OAMIE, QAMES
2K, 4K, BK
14, 178, 1/16, 1/32

frequency 303000 MHz with stepsize of 1 Hz
;:!élay 0 to 4490 msin steps of 1pus
:tab.ll_l‘t}' Sx10-8 (TCXO) "
Impairments AWGN as=ignable in C/N, C/No and No
/0 baseband output channels 1{land Q)
vl 6 dBm max

attenuation

0 to -96.0 dB, stepsize 0.1 dB

RF output

output power
level uncertainty

auto-calibration

=110 to +10 dBm, stepsize 0.1 dB
absolute < + 0.5 dB

user initiated auto-calibration {(distinguishable
between shortlong cal)

Front pa nel connectors

RF cutput

one N-type output per RF upconverier, impe-
dance 50 .0hms

Signal Simulator 1ZT S2000
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-S2000 {t#% - DVB-T/H

Rear panel conneciors | and C outputs analog, BMC, impedance 50 Ohms

1 PPS imput accepis an 1 PPS reference (timebase) input;
SME, impedance 50 Chms, TTL

10 MHz inputfoutput  accepts an external reference (timebase) input;
BMC, impedance 50 ohms, 100 mVPP-5 VPP
outputs int. or ext. reference signal; BNC,
impedance 50 Chms, 1 VPR

=PS input GP5-Time information to synchronize timebase
o GP5{R5232)

event output (1,2) outputs a pattern for trigoering external equip-
ment during large scale fading SM8B, impedance
50 Ohms, 1 VPP

Remote access remote programming  via LAN, R5-232 or GP-I8 (option)

Signal Simulator 1ZT S2000 20



-S2000 {t#% - DVB-H Codec

Features of the DVE-H Codec

Input data

ATP ¢ UDP via LAN 2nd H.264 from file
in either constant or variable bitrate.

hultiple IP streams

Multiple IP streams can be processed in parallel and additionally from file
(number of streams limited by CFU-resources).

MPE DVE-H P Encapsulation.

MPE-FEC Reed-Solomon RS{255,191,64) with rows selectable from 1287256/ 512
or 1024. Possible to switch RS offfon and to transfer selectable number of
RS columns from 110 64

Time slicing Configurable time slicing cycle and jitter per service,
constant bandwidth per service.

hultiplexing P5l /51 table scheduling and multiplexing into the data stream.

Cirtpurt Selectable output speed. Transport Stream after multiplexing can be

saved to hard disk with selectable output speed.

Capture / replay
loptional)

IP streams can be captured to hard disk and played back.

P51 /51 table generation

NIT, INT, PAT, PMT, 50T,

Service parameter
editing

name, program number, PID, etc of service can be changed.
IF-numberns} of receivers) can be changed.

Signal Simulator 1ZT S2000 21



+S2000 %k - KK

Dimensions
seneral Spe R
—== 56 |
Harddisk 120 GB EBE L
Power requirements 90 to 264 Vac, e
47 to 63 Hz, i
00 W maximum Ié' .
Temperature range 0 to 40 °C k- He—% = -
Weight depending on equip- 578
ment; appron. 25 kg_ 534 8
§75.3
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