Emulation of Multi-orbit Satellite Communications

Satellites in low-Earth orbit (LEO), medium-Earth orbit (MEO), or geostationary orbit (GEO)
experience specific, orbit-related challenges, such as Doppler shifts, handovers, propagation
delay, and path loss. Satcom systems often leverage a hybrid, multi-orbit approach, where
signals travel between different orbital paths for improved coverage and performance. To
ensure reliable operation, engineers must thoroughly test satcom systems under dynamic,
multi-orbit link conditions that accurately reflect real-world LEO, MEO, and GEO
communications.

At SATELLITE 2025, Maury Microwave will demonstrate the leading-edge capabilities of its
non-terrestrial RF channel emulation solution — the ACE9000 Advanced Channel Emulator — by
effectively and reliably emulating complex satellite communications links in real time. By
importing two-line element (TLE) data, which contains a satellite’s orbital parameters for any
given point in time, the ACE9000 will simulate multi-orbit signal impairments, such as path
loss, delay, and Doppler, based on actual satellite behavior.
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Target Users

Target users include design engineers and system integrators working with hybrid, multi-orbit
satellite communications systems and non-terrestrial networks (NTN).




Product Overview

ACE9000 Advanced Channel Emulator

The ACE9000 Advanced Channel Emulator is the most advanced non-terrestrial RF channel
emulation solution to date. The emulated impairments include delay, signal Doppler,
attenuation, phase offset, AWGN, frequency hopping, payload, and multipath fading. The
instrument can house up to four 600 MHz instantaneous bandwidth channels. Impairment
emulation can be set to fixed values in Static Mode, or continuously changed in real time in
Dynamic Mode without any phase discontinuities.

KEY SPECIFICATIONS AND FEATURES:
e 600 MHz of instantaneous bandwidth per channel
Timing synchronization up to 16 channels
e Link emulation including:
o Phase continuous delay, Doppler, and attenuation changes
o AWGN and Eb/No
o 12 tap (path) multipath fading with Rayleigh, Rician, and CW. Angle of Arrival
(AOA), k-factor, and correlation controls
o RF frequency-agile up/down converters
¢ Payload emulation including:
o IMUX/OMUX amplitude and group delay distortion
o Amplifier compression (AM/AM and AM/PM)
o Phase noise
e Static and dynamic link emulation
e Ephemeris data generation using SATGEN
e Remote instrument control through ACE Client application

SATGEN Il Satellite Data Generation Software

SATGEN Il is a satellite orbit modeling software that generates link parameter files formatted
specifically for the ACE9000 Advanced Channel Emulator. The program calculates Doppler,
delay, and path loss for up to eight entities per channel, and up to four channels. Entities
include a fixed location earth transponder, a moving land vehicle or ship, aircraft, and specified

satellite orbits.
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Visit info.maurymw.com/satellite-2025 to learn more about Maury Microwave solutions. E



https://info.maurymw.com/satellite-2025

