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SSC Business Areas

A broad range of advanced space services accross the space value chain
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SSC customers & partners
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Esrange center and Orbital launch capabilities



Ground stations UAS

Esrange Space Center

The most versatile Space Center in the World

SSC Network UAV Validation

Established services

Recent services

Coming services

Sounding Rockets
Aurora and Atmospheric] Microgravity and .. Rideshare Missions ..
Student Missions . i i
Science Atmospheric Reentry Suborbital Express Student Missions Mobile Ballooning
[ - . o ] , .

Vertical Engine Vertical Stage Reusabilit Planetary Landers Satellite Launch
Teststands Teststands y ry Service Provider



Spaceport Esrange

Europe’s polar gateway to space

LVIB
(Launch vehicle -
/integration building) LC-3A
' i bl . & » Microlaunchers ¥
— {First launch 2023
- 1£2-300kg.jo SSO
Y

£}

Liquids and gaséé
infrastructure

LC-3B
* Reusability testing
» First launch 2024

LC-3C
. Minilaunchers = — |
+ ~1200+ kg to SSO
* First launch 2026




SSC Connect - A global ground station network



SSC CONNECT Ground Station Network

Global connectivity for reliable spacecraft operations - SSC owned and Partner stations

Comprehensive All-Altitude Multi-Mission GSN capable of serving any mission with high-quality standards
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Overview of SSC Stations’ Capabilities
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SSC CONNECT Ground Station Network

Global connectivity for reliable spacecraft operations — Lunar and Deep Space capable stations

Robust and readily available Lunar capabilities for advanced LEGS standards operations
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SSC CONNECT Ground Station Network

Global connectivity for reliable spacecraft operations — Future stations for constellation operators
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SSC CONNECT Ground Station Network

Global connectivity for reliable spacecraft operations — Ka-Band capable stations

Global Ka-Band capabilities for EO large throughput operations
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SSC CONNECT Ground Station Network

Global connectivity for reliable spacecraft operations — Optical stations
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SSC'’s Future Optical Comms Ground Network Services

Swedish Space Corporation (SSC) is currently deploying an optical ground network z
to complement the space-to-ground payload data portfolio. The project, named EII ’H{
NODES, is supported by ESA’s Scylight programme and the new service validation yiig
will start around Q1 2025 with two optical ground stations.
Get in touch if interested. We are looking for partners and early customers!
0GS1 0GS2
Bi-static design (aperture @) v (60 cm) v (50 cm)
1.5 ym band (communications) v (TX+ RX upto 10 Gbps) v (TX + RX up to 10 Gbps)
Multi-mission (standards) v (CCSDS O3K + SDAOCT)  (CCSDS O3K + SDAOCT)
Location Western Australia Santiago, Chile
Manufacturer Cailabs Safran
Commissioning CCSDS: Q3 2024 CCSDS: Q1 2025 55C's OGS1 in Western Australia (Jan 2024)
SDA: Q1 2076 SDA: Q22025
NODES Project Timeline: e T i Pras B
0GS1 0GS2 NODES e f‘*’%;
commissioning ~ commissioning Final Review - - R 5 N
NODES Kickoff ) 7T Optical service ' e AL € e 5
Aug 2022 Jl‘ : (13 Z Starting point e 6
S i - 0GS1-,
_1 2o|23 2o|24 1 2o|25 l 20|26 @saisy @ wase
Subsystem Service Service &= = : ‘ '

System Requirements System integration

development validation demonstration

Business Confidential — This document is the property of SSC and may not be communicated to third parties without authorization of SSC. Contact and info: nodes@sscspace.com



Global Ground Station Network, Global Connectivity for Space Operations
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Services for all your Ground Station needs



Ground design: what to think about?

Lunar

(larger
apertures)

Space and Ground oo S Standardizing
-d i per ure smaller the ground
co-design : (
— How to solve the equation? AEdge Size apertures) & optimizing it for all missions
' CCess Ground Station

Building an efficient design.
Considering the ground at the
same time as the spacecraft
design early on.

Digitalization

RF
Interference

}éa/%N
Antenna SlEs
Network

\ Fregue_ncies
Mid- Geographic High
Latitude Covgera%e _ Bandwidth
Capacity

& GEO
increase

Terrestrial Ante nna
network density
links Terrestrial

bandwidth
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Polar Coverage




21
20
19
18
17
16
15
14
13
12

Required 11
minimum 10

elevation [°] ¢

O —-=-NWPk,UUGILO N

14

13

Polar Coverage

— 800km SSO Kiruna + Inuvik
— 700km SSO Kiruna + Inuvik

— 500km SSO Kiruna + Inuvik

Note that radio
regulation article 21
effectively prohibits
the use of
active uplinks under
5 degrees.

12 11 10 9 8 7 6 5
Desired minimum contact time per orbit [mins]

4

3

2




Network Evolution — Aperture size and capability

* Increasing
link
budgets

* Less RFI

* Higher cost

Frequency band requirements such as Ka & X-band uplinks also reduce number of antenna available
and impact cost.

LEOPs and

Critical
Missions &
Lunar Routine
13.5m Missions
7.5m

Increasing volume — decreasing pass prices

e
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Software role in Ground Station Services

&

The SSC Connect Ground Station
Services delivery system consists of a
set of assets, software and operations

The software has a critical role in
efficiently sharing Infrastructure in a
robust way in a multi-mission
environment and delivering the service
to the customer

Traditional hardware components are
transitioning into software functions

We see an overall increase in network
utilization, growth and capacity needs

Automation is key to run this efficiently

23



Architecture Roadmap Digitalized System - Ground Station as a Service

Customer System

Scheduling
TT&C / Data

SSC API

Edge Compute
on private SSC
cloud

RF Modems

RF Digitizers
SSC Network

Control

Compute

SSC Compute Stack

Stack

Customer Private / SSC Centralized .
Public Cloud Environment Remote Groundstation




Well-designed and functional API’s

In addition to the well-established protocols SLE CCSDS, Cortex native

&

SSC API for Scheduling passes Near-real time - Data Delivery
* RESTful API for scheduling requests * Pickup-points in cloud provider or serverin SSC
infrastructure

SSC WebSocket for real time data - TM/TC
- Ground station M&C parameter streaming * Data can be sliced in small segments at ground station to

support low latency scenarios
* Quick customer onboarding
» Standard IT protocols for file / data transfer (S3, SFTP, FTPS,

* Sandboxed environment for customer testing https, ...)

25



Terrestrial Communication
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RF LICENSE ITU PUBLICATION

REQUIREMENTS OF ITU PUBLICATION PER SITE

* SSC shall apply for the Receive and Transmit RF license at each ground station location, however, the satellite owner/operator must file its ITU
publication through its national authority for the satellite/spacecraft.

* The national authorities have a strict unconditional requirement that before a licence application is processed, the satellite network must be
published in the ITU to mitigate any risk of interference for satellites in orbit.

* The satellite filing in the ITU is the responsibility of the satellite owner/operator.

* The requirement differs between the national authorities.

* The satellite operator should contact SSC to get information and ensure to identify potential ground station in the Service Area as well as

Reference to Earth Station in its ITU Filing.

Administration Publication at the ITU Service Area Reference to Earth Station
Australia Mandatory Mandatory Mandatory
Canada Mandatory Mandatory Mandatory
Chile Mandatory Optional Optional
Sweden Mandatory Mandatory Highly recommended
Thailand Recommended Mandatory Recommended (Remark: License only for EO or
scientific missions.
us Mandatory Mandatory Highly recommended ,
7




RF LICENSE APPLICATION FOR SSC STATIONS

APPLICATION LEAD TIMES

Country
Administration

Licensing Administration Lead Time Valid period and comments

* On-going license — Automatic yearly renewal if fee is paid.
Australia * On-going license - 4 months
* Non-ongoing license - 2 months * Non-ongoing license - Is temporary and expires at the end date. Valid period is
longest 12 months.

At least 6 months in total
* Foreign Satellite Approval - Temporary or continuous
Canada * Foreign Satellite Approval - 130 days * Earth Station license — Automatic Yearly renewal

e Earth Station license - 7 weeks * RSSSA - continuous

* RSSSA license - 180 days

* Standard (S-band)-Up to 2 months

Chile * Non Standard (X-band, Ka-band) - Up to 4 months 10years
Sweden * 42 days + FMV review 10years
* 30-day authorization - about 2 months. . 30davs
* 60-day authorization - about 2 months . 60 days
USA * 180-day authorization - about 4 months. Y
* 180 days

* Authorization for reception only - about 1 month

* Long-term license - at least 1 year * Long-termabout10years

Thailand At least 6 months 1year

The above presented time is only the external lead time and does not inclide internal time required for SSC to prepare the application.

28
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