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Background

Traditional Satellite communications : Fixed hardware at teleports and Network Operations Center
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Disadvantages

Inflexible - difficult to scale
up/down

Upfront capex - cost of
modulators, demodulators
Operations overhead - onsite
maintenance at tens of
teleports

Large physical infrastructure
footprint - cooling etc.
Vendor lock

Complex to upgrade




Agile satcom

New Satcom : Cloud-based modulation/demodulation (SDR), high-availability Network Management, Al/ML
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WAVE - a new standard driving the Satcom
industry

Waveform Architecture for Virtualized Ecosystems
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Payload/Telemetry Processing — Architecture Diagram
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Payload/Telemetry Processing — Real-time Anomaly Detection
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G s o o A e T Detect telemetry anomalies in under 100 ms using ML




Al/ML - 1Q Constellation interference detection

Detect interference and/or noise patterns in Digital IF data

Extract metrics
based on blob
shapes
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Amazon SageMaker
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Generative Al - IQ Constellation interference detection

"You are an RF Analyst looking at IQ constellation diagrams. You need to determine
the modulation type. You also need to determine if the constellation has noise present,
and if so what type of noise or imbalance? Finally indicate typical causes of the noise."

Looking at this IQ constellation diagram, I can make the following analysis:
1. Modulation Type:
- This appears to be an 8-PSK (8-Phase Shift Keying) modulation
2. Noise Present:
Yes, there is visible noise in the constellation
The constellation points show spreading/scatter around their ideal positions

The spread appears to be roughly Gaussian in nature

. Typical Causes:

Additive White Gaussian Noise (AWGN) is likely the primary contributor, caused by:
* Low signal-to-noise ratio (SNR)

* Channel interference

Alternate method to detect * Phase noise in the local oscillator

interference using GenAl - There doesn't appear to be any significant amplitude or phase imbalance, as the
constellation points are relatively symmetrical

Overall, while there is noticeable noise, the constellation points are still clearly
distinguishable, suggesting this is still a functional communication link
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What is 5G over NTN?

5G over Non-Terrestrial Networks is used to deliver wireless connectivity to remote locations through the
deployment of satellites/HAPS/drones

Non-Terrestrial Networks (NTN)

S u pport fOr NTN fo rma lly intrOd u Ced into 3 G P P spec in release 1 7 NTN uses satellites to enable 2-way interaction over mountains, deserts

or in the middle of the ocean, eliminating communications blind spots.

Benefits: % Satellite
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@ Non-Terrestrial
Networks
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« Global coverage, network resilience, new use-cases e.g. loT

D

On the space side:

NGSO (LEO, MEO): Lower latency

GSO (GEO): Continuous coverage, critical services

Ground Station
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5G NTN - Use Cases

Narrowband [oT New Radio GenAl-powered telecom

« Network Genius — anomaly

SUCDLLIE, Lo [P Up to 20 Gbps, large detection, service repair
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Apple Emergency S-band & future Ka iSnn]:earlelIizil;guage models — edge

Text via Satellite « Mobility - ships,

« Asset tracking e.g trains

shipping containers Network resilience — s
disaster relief

SG STANDAI'DNE Actuation and Network and

healing Service
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Repositories

HOW TO GET STARTED

Satcom Al/ML & GenAl Github repo Interference detection

Digital Satcom Blog Agile satellite communication ground systems with
Amazon EC2 F2 FPGA solutions

5G NTN Blog Modernize 5G networks with second-generation AWS
Outposts racks
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https://github.com/aws-samples/digital-rf-signal-impairment-detection
https://aws.amazon.com/blogs/publicsector/agile-satellite-communication-ground-systems-with-amazon-ec2-f2-fpga-solutions/
https://aws.amazon.com/blogs/publicsector/agile-satellite-communication-ground-systems-with-amazon-ec2-f2-fpga-solutions/
https://aws.amazon.com/blogs/industries/modernize-5g-networks-with-second-generation-aws-outposts-racks/
https://aws.amazon.com/blogs/industries/modernize-5g-networks-with-second-generation-aws-outposts-racks/
https://aws.amazon.com/blogs/industries/modernize-5g-networks-with-second-generation-aws-outposts-racks/
https://aws.amazon.com/blogs/industries/modernize-5g-networks-with-second-generation-aws-outposts-racks/

Summary

Transforming Legacy To Modern
Key Enablers
Al/ML Innovations

Market Opportunities
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