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GNSS-R/RO — ESA Main Development & Activity Areas
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AGGA-4 Follow-On ?

AGGA-4 is an ASIC
« A System on a Chip

with GNSS C_ore, and
CPU and Periphery L
« Functionality & Sizing fixed DVC’;V
« State of the Art at the =2
time of development (2014)
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« Some functions rarely used
 Resources represent a limitation

An
Time Base tgnna
Switch
Generator

Future needs Flexibility: Controller
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« GNSS Core as IP Core
« configurable, extendable
« for SoCs containing FPGA Fabrics, e.g. Xilinx Zynq, Ultrascale, NanoXplore NG Ultra
« for dense integration - SOC/FPGA may contain also other IP Cores
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> ‘AGGA-4 IP Core’ for use with FPGA fabrics Eesa

« Phased approach: Phase 1 — ‘AGGA-4 IP Core’ Q4 2022 — Q1 2025

» Rework the AGGA-4 GNSS Core VHDL Code
» Complete documentation and data base
» Verification to IP Core level

« Contains the GNSS Core of the AGGA-4 ASIC System on a Chip (SOC)

» Obsolete elements removed: Antenna Controller, Beam Forming, Aiding Unit, DAC...
» Synthesis level (generic) configuration introduced: Number of tracking channels, input modules, ...
For RO: Number of correlators per channel

 No other elements of the AGGA-4 ASIC SOC included — Alternatives are available

=» GNSS Core tailorable to application needs and to resources available
=» Porting to modern FPGA hardware possible - rapid use of evolved resources

=» Extension enabler — additional functionality through VHDL code update

=» Integration enabler — e.g. GNSS Rx as Advanced Data Handling Architecture (ADHA) module
=» In-Orbit functional updates/adaptations - towards Software Defined Radio
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Hi Rel GNSS RF Frontend Evolution

General objective: Reduce Power Consumption, Mass, Physical Envelope, Cost
Starting point: New chipset (SY1009 RF Downconversion and SY1019 ADC)
Offers larger IF bandwidth (>300MHz) and higher sample rate (>220Msps)
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Multi-oand RF Front-End possible
Two GNSS signal bands with one RF chain
compatible to AGGA-4 ASIC DDC RF Module Digital Module

: : : ext. RF down deb? ]
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with future AGGA-4 |IP Core DDC

Substantial saving on parts count, size, complexity...
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AGGA-4 IP Core - Context Eesa

AGGA-4 IP Demo Rx (ADHA?)

| ' AGGA-4 IP Core Ext

AGGA-5 Studies S;‘ AGGA-4 IP Core - ongoing 351
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Technology for GNSS-RO/GRA/R - Summary Eesa

Technologies for improved high end receivers are in continuous preparation
RF (Frontend incl. ADC, not yet antennas), GNSS Core, Processing Hardware (FPGAs/SOCs)
Focus is more functionality in lower physical and power budget, cost reduction, integration

High end receivers will continue to be built and flown
Observation Extensions can be discussed for EO satellites under early development — long lead time!

Dedicated smaller scientific satellites, e.g. Scouts, or piggy-backed payloads, may offer faster chances
HydroGNSS for Dual-band Polarimetric GNSS-R with coherent channel started this year

Evolution of Ground Processing, observation merging and new approaches for EV extraction will be supported

on a per case basis, pending availability of resources, but be invited to try!

New Space commercial services providing GNSS-RO/GRA/R are recognised and appreciated
User adoption is and will continue to be supported

Extensions (Space Weather, Polarimetric RO, Grazing Angle Altimetry, Reflectometry) will be supported
preferably if providing measurements distributable for scientific evaluation
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Survived!
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