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CLOUD DEPLOYMENT
~__+ Generic hardware platforms
~« Strong Security Requirements
- Digital Interfaces - DIFI
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Maximize revenues for fixed and
mobility services with ground
segment scaling

in GHz and Gbps

Private & Public
cloud
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GLOBAL BANDWIDTH
MANAGEMENT

Enabling wholesale and
VNO go-to-market and QoS
across HTS spot beams
and Gateways

Bandwidth Pool

GROUP SERVICE
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) SATELLITES

RADIO RESOURCE CONTROL
SOFTWARE DEFINED PAYLOAD SUPPORT

Space-to-ground integration
to unlock satellite flexibility
on the ground
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Move to the Cloud - What does this mean for our ind|
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Ground Segment Industry Impact $'% ST Engineering
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Channelizer

Digitization
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NFVs creating a digital workflow e
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CLOUD-NATIVE VIRTUALIZED AND
CONTAINERIZED NETWORK FUNCTIONS

« Deployable in Public Cloud
or On-Premise COTS

Scale Dvynamically

FUNCTIONS
ﬂ MOD / DEMOD

______________________________

LAN/WAN 1 o —
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Carrier-grade
COTS
BASEBAND FUNCTIONS

» Deployed on Appliances
and Generic Compute

» Deployed on Cloud Provider
Edge Infrastructure

Cost Optimized
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. Analog ODU!
Digitizer / 2RoloRls
Channelizer

RADIO OVER IP HANDOFF
TO ANTENNA PARK

 DIFl standard support

« Interop with DIFI compliant Digitizers /
Channelizers and Digital ODU

« Universal Baseband Node -
smooth path to digital teleport

Operational Ease



JOURNEY AND
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D NMODEM

POC with Microsoft —Virtualized modem
oNn Azure Cloud Infrastructure

On Premises or Public Cloud
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©O Appliance

Azure Operator Far Edge
Modulator / Demodulator @work on-premises Infrastructure
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VIRTUALIZED SCPC MODEM

« Deployed on Azure Operator Far
Edge on-premises Infrastructure

« SCPC modem successful
demonstration

« Wideband Modulator /
Demodulator functionally
on COTS

VIRTUALIZED SCPC MODEM POC
ISA FUNDAMENTAL BUILDING
BLOCK FOR OUR CLOUD
ENABLEMENT JOURNEY

« COTS based Hub Baseband
Devices with distributed
processing

« Building Block towards
TDMA variant use cases

Global Reach Enabled
Save Time
Improve Scale and Flexibility

by decoupling Hardware and
Software

Connect on Demand



PROCESSING IN CLLOUD

E2E Communication
Services in Hybrid Cloud

Modulator / Demodulator @work

314 ST Engineering
<« iDIRECT

« Management and
Control Deployed in MIC%%EE?ESSAD'I"%%ECT
%IQQY Azure Cloud Regions

ON THE PATH TO VIRTUALIZATION

Public Cloud Regions or Local Zones

On Premises
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* Network / Packet Processing * Modulation and Demodulation PNFs
VNFs/CNFs deployed in Azure’s deployed in ST Engineering iDirect Labs
Digital Ground Cloud
Infrastructure
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Scale Dynamically
Reduce complexity

Automated, Software Defined and
Open APIs

Provide ‘value-added’ solutions/
services

Managed Services



DIGITAL TELERPORT

Radio over IP - Standards based DIFI

Demo

March 2023 - Successfull DIFI Interop

AN - ALL DIGITAL TELEPORT
-_ _______________________ Digital . S :
BUC « Path of Virtualization requires full —
todulator Digitized Radio over IP handoff e AL DA gt
+ Loss-less local transmission ST er——
- Simplified local signal level | THE FURORE d=
management e

: , ) « Flexible routing/switching
August 2023 - Proving our Radio over IP expertise by . Standardized GW design

adding Digitizer / Channel Emulator in DIFI pipeline

(less error-prone)
» Network engineers vs RF
engineers
Lhand « Flexible band-selection
-—- « Allows for cloud ‘COTS HW’
Modulator pD:;Egtz{apre/ Channel Emulator >010 baseband processing
« Improved monitoring options
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DIFI at Scale

BASEBAND
PROCESSING
FUNCTIONS
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Example Gateway Specification
Per Antenna — FWD: 3G/POL , RTN: 1.5G/POL

IDirect Digital Modem adopting this use case

TX (S2X) : Ranging 140-150Gbps DIFI streams per 1RU
RX (S2X): Ranging 60-80Gbps DIFI streams per 1RU
Aggregated bitrates at Scale

Up to 1.5Tbps per 42RU
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Carrier-grade LAN Digitizer / Analog ODU's
COTS Channelizer
Ground Segment Scaling requirements in GHz and Gbps

Ability to provide flexible deployment options and keep control on TCO

Datapath traffic — central versus distributed approach

Need for further reduction of bandwidth at the Edge?
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DIFI Roadmap

What is required to be successful ?

Journey to
Deployments
at Scale

Release Roadmap

IEEE-ISTO Std 4900-2021:
Digital IF Interoperability Standard

Link Establishment [

all
Yl

<.= ST Engineering
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Negotiation Cybersecurity
TDMA Burst Session Maintenance
Synchronization Symbol Streaming

Class Fields Cleanup

Timing Synchronization
Essential for Shared Medium
operation (eg ATDMA, Mx-DMA)

Lossless IP flows at Scale
Redundancy mechanisms
Reduction in bandwidth
Introducing of Symbol Streaming
Optimized Channelization

Flow Orchestration

Interop with Radio Resource
Control

L-band <> DIFI

Digitization / (De-)digitization

use cases

DIFI > DECODE/DEMOD
ATDMA / Mx-DMA use cases

Interop Programs




DIFI Interoperability and PlugFest

Results and lessons learned

» Effect of High-Bitrate UDP streams — packet loss —
how to handle / how to overcome ?

Results
Digital Modulator Digitizer / » All vendors were able to receive ST iDirect signals
Channel Emulator * d 500M *
Lband Lband (250Msps* an Sps*)
- _____ @ ________ _ - *Limited by current appliances under test.
MCM7500 S/ i ‘\\ MCD7600CE 5010 Lower sample rates now possible, were limited in software
Ll _F:F_t;;;l_i," : ; \E"l;:;f": What did we learn ?
Lo . | Lo = Plugfest focused on 1.1 Specifications
o | P ¥ DIFl E_E Spectrum i » Variety of sample rates - iDirect can handle, but
B it - LT worth evaluating them in the DiFi specs Jitter — max
sizing to be explored and proposed to DIFI
Test Scenarios Cf)n_sortium | |
= 12.5 Msps @16 bit (400 Mbps) » Limited IP networking topology during Plugfest
= 150 Msps @16 bit (4.8 Gbps) = Dedicated IP networking setup — how do other
= 250 Msps @ 6 bit (3 Gbps) vendors networks behave (Jitter, Routed Traffic, etc)
= 500 Msps @ 8 bit (8 Gbps) » Buffer Sizes — dynamic versus static - advised

= 750 Msps @ 12 bit and 6 bit (18 and 9 Gbps)
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