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navigation simulators

Propagation Channel Emulator
ECP-70

product description1

The ECP applies a transfer function on a 40MHz channel2

Typical applications for the ECP include3

The ECP (Propagation Channel Emulator 70) synthesizes the principal phenomena of propagation occurring on RF signal 
links between earth and space.
Developed by the R&D laboratory, the ECP demonstrates the know-how of ELTA in the field of high-speed data processing 
and integration: up to 3 synchronized channels can take place into a single generic SPACELINK Blackline serie. The new 
Blackline mainframe presents a large high definition and touch sensitive screen, including an intuitive user interface.
GUI software and signal processing software are in situ upgradable via the remote interface.
ELTA distributes the CNES PROPALOG software to perform realistic simulations according to the most advanced statistical 
disturbance models.

It can simulate the following disturbances:
• Variable delay up to 500 ms (continuous phase)
• Time jitter
• Frequency Doppler shift
• Level fading
• AWGN noise generator (option)
• Amplifier non linearities (option)

• Earth terminal testing
• Satellite payload testing
• Satellite system integration test bench

• Multipath Rice/Rayleigh channel simulator (option)
• Tracking error signal simulator (option)
• Phase noise generator (option)
• Output analog filter (option)
• CW Jammers (option)
• PROPALOG data generation software (option)

• Wideband spectrum checking
• Tracking system test bench
• Earth mobile communication testing
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processing modes5

The ECP plays back simulation scenarios in two different modes:
• Static mode: the transfer function is set up by asynchronous single remote commands.
• Real-Time mode: the transfer function is set up by means of 1 second playback buffer through the remote link.
Data are applied at a 1, 10 or 100 Hz rate, through a 10 kHz linear interpolator. A logic TTL pulse signal is available to synchronize slave 
channels (up to 2 inside a single unit) to the master channel.
This mode is especially useful to synchronize multi-channel link.

process description4

As shown in the block diagram, the if signal is down-converted by the 12-bit state-of-the-art high-speed ADC.

The sequencer is implemented in a powerful fpga performs:
• Passband filtering,
• Data exchange with the memory to generate the delay,
• AWGN noise generation (option),
• Phase noise generation (option),
• Multi-path echoing,
• Frequency shift using a NCO and a complex mixer,
• Sin x / x and bandwidth equalization to guarantee a better flatness.
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Local mode graphical user interface6

start window

propagation window

trace window

main window

Spectrum Analyser Window

Non linearities window
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Filter function window

jammers window

Multi path window

phase noise window

Thermal noise window

CGA window
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some useful configurations7

3 channels ECP spacelink for scientific satellites testing

4 channels ECP spacelink for telecommunication satellites testing
(this configuration requires 2 x ECP-70)

TTC
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High-rate
Telemetry

Demodulator

Satellite
Payload

ECP Channel S-Band Upconverter

ECP Channel
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S-Band Downconverter

X-Band Downconverter

ECP-70 Channel Unit
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CNES propalog software (option)8

Propagation disturbance models9

Two disturbance software models can be provided with ECP:
• Static mode: a fixed fading is applied to the signal. It is computed as a worst case according to the simulated link
parameters. The fading (atmospherical gases, rain, clouds and flickering) models are those recommended by the
International Telecommunication Union (ITU-R P.6, P.818-7, P.676-5, P.836-3, P.837-3, P.838-1, P.839-3, P.840-3 and P.453-8).
• Dynamical model: fading is time-varying. The rain, clouds and flickering events are computed according to a statistical model 
developed by CNES. (This model was successfully checked using ITU recommendations.)

In both cases, the transmission delay and the doppler frequency shift files simulate the trajectory of either 
GEO or LEO satellites.
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Multi-path simulator (option)10

The following processing is added at the end of the signal processing
chain of the standard ECP:

G(t)
(μP)

SRAM
controller

dual-port
SRAM

Baseband
Input

Tap N°1

Tap N°6

1024 samples memory
Complex

Mixer

Multi-path
elementary

cell

Σ Baseband
Output

NCO
48 bits

ΔF(t)
(μP)

• Enables either Rice or Rayleigh channel simulation through advanced statistical Jake’s like model.
• Up to 24 simultaneous “taps” (echoes aggregation) divided into 4 subsets enabling the simulation of complex 
configurations such as 4 satellites constellation or 1 satellite and 3 earth repeaters for example.
• Each echo statistical parameters, delay and relative frequency shift can be updated at a 100 Hz rate.
• Each tap mean delay is selectable from 0 to 15 ms.

APPLICATION: 
Telemetry receiver performance 
test bench in multipath 
environment.



www.elta.fr

Head office - 14 place Marcel Dassault - BP 70048 - 31702 BLAGNAC Cedex - France - (T) + 33 (0)5 34 36 10 00 - (F) + 33 (0)5 34 36 10 01
Aerospace Business Unit - 15 avenue du Docteur Maurice Grynfogel - 31100 TOULOUSE - France - (T) + 33 (0)5 61 54 14 54 - (F) + 33 (0)5 34 36 10 01
ELTA © all rights reserved – This document is the property of ELTA and shall not be reproduced or communicated to a third party without its prior autorisation.

navigation simulators

Propagation Channel Emulator
ECP-70

Tracking error simulator (option)11

The following processing is added at the end of the signal processing chain of the 
standard
The tracking error simulator performs sum and error channel generation in order to simulate the tracking signals provided by antenna 
sources.
The tracking simulator can work in 2 modes: 2-channels (ρ, θ) mode and 3-channels (Σ, ΔX, ΔY) mode.
Amplitude ratio between Σ and Δ channels can be set from 10 to 60 dB by 0.1 dB step.
Relative phase between Σ and Δ channels can be set from -180 to 179 deg. by 1 deg step.
These parameters can be updated at a 100 Hz rate.

APPLICATION: 
Tracking receiver
performance
test bench.

INPUT OUTPUT Σ

Output channels (ρ, Ѳ) configuration

-FS/4

K1(t)ejΦ1(t)

K2(t)ejΦ2(t)

∆ signal genera�on Σ
+Fs/4

OUTPUT Δ

+Fs/4

INPUT OUTPUT Σ

Output channels (Σ, ΔΧ, ΔΥ) configuration

-FS/4

K1(t)ejΦ1(t)

K2(t)ej[Φ2(t)+π/2�

∆X and ∆Y signal genera�on

+Fs/4
OUTPUT ΔX

+Fs/4

OUTPUT ΔY

+Fs/4
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phase noise generator (option)12

The digital phase noise generator implements a full customizable phase noise curve 
composed of 3 areas:
1. At carrier bottom, f-2 or f-3 shaped,
2. Nearly flat transition region (+5 dB/decade to -10 dB/decade) corresponding to the LO loop bandwidth,
3. VCO-like curve, f-2 shaped.

The A and B point coordinates are fully programmable in the following domains:

L(f) (dBc/Hz)

f (Hz)

-50

-100

f3

A
B

f2

100 1k 10k 100k 1M 10M

1

2

3

APPLICATION: 
Telemetry receiver
performance test bench
in specified phase noise environment.

Point Frequency Amplitude

A
from 500 Hz 
to 10 kHz

-30 to -90 dBc/Hz 
-70 to -110 dBc/Hz

B
from 50 kHz 
to 2 MHz

-70 to -110 dBc/Hz

Real-world synthesized phase noise with ECP

10dB/
RL -20 dBC/Hz -91.33 dBC/Hz

100.0 kHzSPOT FRQ -

10
Hz MHzFROM 800. MHz CARRIER

1FREQUENCY OFFSET-
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amplifier non linearities (option)13

The aim of the amplifier non linearities function is to simulate the gain and phase characteristics of an amplifier.
Via a configuration file, the user specifies for the amplifier, a power curve and a phase curve versus the input power signal,
OBO = f (IBO). These curves describe the static behavior of an amplifier.
When the IBO (Input Back off) is equal to 0 the OBO is equal to 0 too, and the OBO is at the maximum.

OBO(dB)

IBO(dB)

0

0dB

The file containing AM/AM and AM/PM
amplifier characteristics will be an ASCII file,
with the «.LSF» extension.

The filter displayed is computed
using the coefficients file selected.

filter (option)14

The aim of this function is to emulate analog filters like OMUX and IMUX of satellite payload.
The coefficients file can be generated using the filter synthesis software or by manual editing. The file containing
coefficients will be an ASCII file. The coefficients are given as follows:

TAGS description values

FRInn±xxxxxx Real part of the FIR Filter nn: coefficient nt number from 1 to 20
-032768≤±xxxxxx≤032767 

FRQnn±xxxxxx Imaginary part of the FIR Filter nn: coefficient nt number from 1 to 20
-032768≤±xxxxxx≤032767 

INInn±xxxxxx Real part of the IIR Numerator Filter nn: coefficient nt number from 1 to 20
-032768≤±xxxxxx≤032767 

INQnn±xxxxxx Imaginary part of the IIR Numerator Filter nn: coefficient nt number from 1 to 20
-032768≤±xxxxxx≤032767 

IDInn±xxxxxx Real part of the IIR Denominator Filter nn: coefficient nt number from 1 to 20
-032768≤±xxxxxx≤032767 

IDQnn±xxxxxx Imaginary part of the IIR Denominator Filter nn: coefficient nt number from 1 to 20
-032768≤±xxxxxx≤032767 

GFMnxxxxx Mantissa of the Gain n: mantissaof the non gain from 1 to 4
0≤xxxxx≤32767 

GFEnxx Exponent of the Gain n: exponent of the non gain from 1 to 4
0≤xx≤31 
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specifications15

basic simulator

Level fading +5 to -40 dB (0.1 dB step)
Propagation Delay 0 to 500 ms (1 ns step), continuously variable
Delay slope up to ± 50 000 m/s (0.001 m/s step), phase continuity guaranteed
Frequency dopler shift up to ± 2 MHz (1 mHz step)
AGC mode Automatic / Manual, Input AGC attenuator range (30 dB)

AWGN GENERATOR

Generator type Chaotic Uniform Generator with Gaussian Transform
Bandwidth 40 MHz flat
S/N Control Single Measurement at Start or Continuous
S Measurement FFT Over Specified Bandwidth
S/N Selection +60 to –60 dB (0.01 dB step)
S Bandwidth 0 to 40 MHz

spectrum analyzer

Spectrum Shot 1024 pts over 40 MHz (40 kHz resolution)
Windowing Flat Top, Hanning, Rectangular
Spectrum Averaging Factor 2, 4, 8, 16, 32, 64

if signals

Input/Output Center Frequency 70 MHz
Input Level -10 to –40 dBm
Output Level -5 to –80 dBm
VSWR ≤ 1.3
Bandwidth 40 MHz @ 1 dB
Amplitude Flatness ± 0.5 dB
Group Delay Variation ≤ 40 ns pp over 40 MHz
Spectral Purity 55 dBc minimum, 60 dBc typ.
Resolution 12 bits DAC & ADC
Phase Noise 10 Hz -75 dBc/Hz

100 Hz -100 dBc/Hz
1 kHz -110 dBc/Hz
10 kHz -110 dBc/Hz
100 kHz -115 dBc/Hz
≥1 MHz -130 dBc/Hz
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Environmental Conditions
• Operating:
	 • Temperature 10° C to 40°C
	 • Humidity Up to 95 % at 30° C

• Non Operating:
	 • Temperature -40° C to 70°C
	 • Humidity Up to 95 % at 30° C

• Models:
	 • 1 channel ECP-70, 14N62683/A
	 • 2 channels ECP-70, 14N62684/A
	 • 3 channels ECP-70, 14N63406/A

• Options (per channel):
	 • ECP – 001 Thermal noise generator
	 • ECP – 002 Phase noise generator
	 • ECP – 003 Multi-path Rayleigh/Rician channel simulation
	 • ECP – 004 Jammers generation
	 • ECP – 005 Amplifier non linearities
	 • ECP – 006 Output analog filter (IMUX / OMUX Filters)
	 • ECP – 007 Tracking error simulator
	 • ECP – 008 CNES PROPALOG software
	 • ECP – 009 ECP supervision remote software

• Nota:
1. Option 003 is needed for option 006
2. Options 003 & 006 can’t be integrated in an ECP-70 3 channels 14N63406/A
3. Option 005: when this option is chosen, it’s set up on all channels

• Power Supply:
	 • Voltage 230 V ±10 % / 47 to 63 Hz
	 • Power ≤ 180 VA

• Physical Characteristics:
	 • Drawer 19 inches
	 • Depth   460 mm
	 • Height  4U
	 • Weight 22 Kgs

ORDERING INFORMATION

remote control

Interface Ethernet
Protocol TCP/IP
Real-time Data Playback Rate 1, 0.1 or 0.01 s Selectable
Data Interpolation Rate 0.1 ms


