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CCSDS Overview

 CCSDS = The Consultative Committee for Space Data Systems
 For international collaboration in spaceflight, the most critical 

enabling technology is communications and data systems.  
 The domain of CCSDS is interoperability for comm/data systems
 Interoperability translates to:
 Operations -- flexibility, capability and access to additional resources
 Development - reduced risk, development time and project costs
 For government, industry, agencies, vendors, programs and projects  

 CCSDS focus is multi-agency missions, but standards bring the same 
benefit comes to single-agency with multiple contractors 
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 CCSDS Started in 1982 developing at the 
lower layers of the protocol stack.  The 
CCSDS scope has grown to cover standards 
throughout the ISO communications stack, 
plus other Data Systems areas (architecture, 
archive, security, XML exchange formats, etc.



Produces International Voluntary Consensus Standards
Agency-led international committee
Currently 11 Member agencies
Currently 28 Observer Agencies
 Agencies represent 26 nations
Currently 141 Commercial Associates
 ~160-180 attendees at Spring/Fall meetings

Also functions as an ISO Committee
 TC20/SC13 - Space Data & Info Transfer Systems 
Represents 20 nations

CCSDS composition
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OBSERVER
AGENCIES

ASA/Austria
BFSPO/Belgium
CAS/China
CAST/China
CLTC/China
CSIR/South Africa
CSIRO/Australia
DCTA/Brazil
DNSC/Denmark
EUMETSAT/Europe
EUTELSAT/Europe
GISTDA/Thailand
HNSC/Greece
IKI/Russia
ISRO/India
KARI/Korea
KFKI/Hungary
MOC/Israel
NCST/USA
NICT/Japan
NOAA/USA
NSARK/Kazakhstan
NSPO/Taipei
SSC/Sweden
SUPARCO/Pakistan
TsNIIMash/Russia
TUBITAK/Turkey
USGS/USA

MEMBER
AGENCIES

ASI/Italy
CNES/France
CNSA/China
CSA/Canada

DLR/Germany
ESA/Europe
FSA/Russia
INPE/Brazil

JAXA/Japan
NASA/USA

UKSA/UK
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Some Organizational Interrelationships

CCSDS participant inputs (plus observers)

SFCG: Space 
Frequency 
coordination 
Group: space 
agency spectrum 
management forum

IOP: Interoperability 
Plenary – highest level 
interagency agreements on 
space interoperability

IOAG SISG: Space 
Internet Strategy Group 
– New Int’l agreements 
for Internetworking 
(ISO Layer 3) in Space

CCSDS: provides 
open international 
standards for 
space mission 
interoperability

IOAG: Interagency 
Operations 
Advisory Group 
interoperable 
mission support 
infrastructure
(Comm & Nav only)

IOP

CCSDS participant 
inputs bring in 
needs of individual 
organizations

IOAG provides to CCSDS the IOAG 
priorities and guidance for future 
communications/operations plans



Some Organizational Interrelationships

OMG: Object Management Group
Industry standards for exchange of application information among 
vendor products
CCSDS/OMG have some common standards and periodic joint meetings

AIAA: American Institute of Aeronautics and Astronautics
North American regional standards for space mission support
Regional Standards coordination, and AIAA provides Secretariat 
support for CCSDS, ISO TC20/SC13 and SC14

ECSS: European Consortium for Space Standards -
European regional standards for space mission support
CCSDS/ECSS coordinate on compatible standards
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IETF: Internet Engineering Task Force
IRTF: Internet Research Task Force
Open international standards for IP suite and DTN
CCSDS uses such industry standards as a basis, whenever possible



 Data Archive Ingestion
 Navigation 
 Spacecraft Monitor & 

Control
 Digital Repository 

Audit/Certification
 Telerobotics

Mission Ops &
Info Mgt Services

 Asynchonous Messaging
 Motion Imagery & Apps
 Delay Tolerant Networking
 Voice
 CFDP over Encap

Space Internetworking
Services

 CS Service Management
 CS Transfer Services
 Cross Supt Service Arch.

Cross Support
Services

 RF & Modulation 
 Space Link Coding & Sync. 
 Multi/Hyper Data Compress.
 Space Link Protocols 
 Next Generation Uplink
 Space Data Link Security
 Planetary Communications
 Optical Coding and Mod

Space Link
Services

CCSDS Overview
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One Organization’s Assets

Another Organization’s Assets

 Onboard Wireless WG
 Application Supt Services 

(incl. Plug-n-Play)

Spacecraft Onboard 
Interface Services

MISSION CONTROL
CENTER

MISSION CONTROL
CENTER

End Users

End Users

Applications/Archives

 Security
 Space Assigned Numbers Auth.
 Delta-DOR
 Timeline Data Exchange BoF
 XML SIG

Systems EngineeringSix  Areas
Twenty-Eight working groups

Working Group (producing standards)
Birds-Of-a-Feather stage (pre-approval)
Special Interest Group (integration forum)

Typical Mission Profile



CCSDS

CCSDS Engineering Steering Group

CCSDS Structure and Organization

CCSDS Management 
Council (CMC)

CCSDS Secretariat

Space Assigned 
Numbers Authority

Mission Ops &
Info Mgt Services

Space Internetworking
Services

Cross Support
Services

Space Link
Services

Spacecraft Onboard 
Interface Services

Systems Engineering

WG’sWG’sWG’s
WG’sWG’sWG’s WG’sWG’sWG’s

WG’sWG’sWG’s WG’sWG’sWG’s
WG’sWG’sWG’s

Stakeholders

Missions / Programs

Liaisons

Infrastructure 
providers
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Design
Engineering
& Production

Interfaces,
Integration

& Test

Environment
(natural & 
induced)

Materials and
Processes

Operations &
Ground Support

Program 
Management

Space
Debris

CCSDS Engineering Steering GroupCCSDS Engineering Steering Group

CCSDS Relationships with ISO

CCSDS Management 
Council (CMC)

CCSDS Secretariat

Space Assigned 
Numbers Authority

CCSDS

Technical Committee 20 (ISO/TC20):   Aircraft and Space Vehicles Other
TCs

Other
SCs

(Secretariat: AIAA)

Subcommittee 14
(ISO/TC20/SC14):
Space Systems
and Operations

TC20/SC13 
Heads of Delegation

(CCSDS CMC)

Subcommittee 13
(ISO/TC20/SC13):
Space Data and
Information Transfer 
Systems

(Secretariat: NASA)

CCSDS Management 
Council (CMC)

Mission Ops &
Info Mgt Services

Space Internetworking
Services

Cross Support
Services

Space Link
Services

Spacecraft Onboard 
Interface Services

Systems Engineering

WG’sWG’sWG’s
WG’sWG’sWG’s WG’sWG’sWG’s

WG’sWG’sWG’s WG’sWG’sWG’s
WG’sWG’sWG’s
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CCSDS

ISO

Missions / Programs



CCSDS Adoption by Missions

CCSDS has
published
73 Currently
Active
Standards
and Practices

606 space missions have 
adopted and used various 

CCSDS standards
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Cumulative Missions 108 155 205 221 271 308 330 371 387 416 435 461 544 596
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CCSDS Summary Schedule Chart
2009 Total:   28 2010 Total:   36 2011 Total:   35 2012 Total:   53 2013 Total:   64 2014 Total:   17 12

J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F
SYST EMS ENGINEERING
1.02 Security 1 1 1 1 1 1 1 1 1 1 1
1.04 SANA 1
1.06 Delta-DOR 1 1 1 1 1 1
1.XX Time Code - CLOSED 1
MISSION OPERAT IONS AND INFO MANGAMENT
2.01 Data Archive Ingestion 1 3 1 1 1 1 1 1 2 1 2 1
2.02 Navigation Working Group 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2.04 Spacecraft Monitoring and Control 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1 5 4
2.05 Digital Repository Audit and Certification 1 1 1 1 1
CROSS SUPPORT  SERVICES
3.03 Cross Support Service Management 1 1
3.XX SLE Data Transfer Services - CLOSED 3 2
3.06 Cross Support Transfer Services 1 6 1 1 1 6 1 1 1
3.07 Cross Support Space Communications Architecture 2 1 1 1
SPACECRAFT  ONBOARD INT ERFACE SERVICES
4.01 Subnetwork Services Working Group 5 5
4.02 Application Support Services 3 1 1 1 4 2 2 2 2
4.03 Onboard Wireless 1 1 1 1 1 1 1
SPACE LINK SERVICES
5.01 RF and Modulation 1 1 1 1 1 1 1 1 1 1
5.02 Space Link Coding and Synchronization 1 1 1 1 1 2 1 1 1 1 2 1 1 2 1 1 1 1
5.03 Multispectral and Hyperspectral Data Compression 1 1 1 2 1
5.04 Space Link Protocols 2 2 2 1 1 1 1 2 1 2
5.06 Ranging Working Group 1 1
5.08 Next Generation Uplink 1
5.09 Space Data Link Security 1 1 1 1 1 1
SPACE INT ERNET WORKING SERVICES
6.XX Cislunar Space Internetworking - CLOSED 1
6.05 Asynchronous Message Service 1 1 1
6.06 IP Over CCSDS Space Links 1 1 1 1
6.08 Motion Imagery and Applications 1 1 1
6.09 Delay Tolerant Networking 1 1 1 1 1 1 2 1
6.10 Voice 1 1 1
6.11 CFDP over the CCSDS Encapsulation Service 1 1
SECRET ARIAT 1 1 1

Total  2009  28 Total  2010  36 Total  2011  35 Total  2012  53 Total  2013  64 Total  2014  17

Total Books
2009 28 (done) 
2010 36 (done)
2011 35 (done)
2012 53 (done)
2013 64 (planned)
2014 17 (planned)
2015 12 (planned)

When will CCSDS be done?
When technology stops changing.

More efforts expected in the future.



CCSDS Strategic Plan
The CCSDS Plan for the Future

1. Systems Engineering:  Cross-cutting functions and 
architecture-wide integration

2. Towards standardized Mission Operations Services at 
Application Level on Ground and On-Board 

3. Towards a complete Navigation Message Standardization

4. Towards  an extensible Space Communications Cross 
Support Service Management and Transfer Services
(Cross Support of Communications Assets) 

5. Towards an unified Space Data Link Protocol, optical 
links, new sync and channel coding schemes and  
compression

6. Towards standardized Space System Internetworking 
Services and the Solar System Internet (SSI)



Cross‐Cutting Functions and 
Architecture Integration

The System Engineering View,  multiple Reference Architectures

• Space / Ground Interoperability Architecture

• Security Architecture (application and link layer)

• for protecting system elements and information as it 

flows through the E2E space mission system

• Information Architecture

• Timeline Service Architecture
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Distributable Mission Operations Functions
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Distributable Mission Operations Functions
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Future architecture
2



Trk Stn

Sched

Science

Mission 
S/C Team

S/C
Messages
ADM = Attitude Data Message
CDM = Conjunction Data Message
EVM = Events Message
NHM = Navigation H/W Message
ODM = Orbit Data Message
PRM = Pointing Request Message
SMM = Spacecraft Maneuver Message
TDM = Tracking Data Message

Functions
Att Det = Attitude Determination function
Cmd Gen = Command Generation function
Mission S/C Team = Spacecraft Team function
Mnvr = Maneuver Design function
Orbit Det = Orbit Determination function
S/C = Spacecraft
Sched = Scheduling function
Science = Science function
Trk Stn = Tracking Station TL

M
 D
at
a

Orbit
DetMnvr

Att
Det

Navigation

Conjunction 
Assessment

Cmd 
Gen

Co
m
m
an
ds

The Navigation Roadmap
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Jean-Marc SOULAPage 17

Ground Tracking Asset Control Center

Service
Delivery
Interface

Service
Delivery
Interface

Service
Mgmt

Interface
Service

Management
Interface

Other Services
Monitored Data, 

Tracking, DDOR,  

Radio Metric
Services

Return
Data Delivery

Services

Forward
Data Delivery

Services

CCSDS Cross Support
Service Management

CCSDS Cross Support 
Transfer Services

Service
Mgmt

Interface

Service
Delivery
Interface

Service Provider

Service User

Framework for extensible Space 
Communications Cross Support Service
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Space Link Services Layered approach
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DELTA DOR
PN RANGING

Prox-1 TM, TC

LTP

DTN-BP/BSP

Channel Coding and Sync

IPv6

Space Packet 
Protocol

CFDP
IPv4

AOS

RANGING

Encap

SECURITY

RF & Modulation

SLS AREA

DATA
COMPRESSION

AOS
Services

SLS AREA

Multispectral Hyperspectral 
Data Compression WG

Space Data Link Security 
WG (SDLS Protocol  Function 
for Authentication and 
Confidentiality)

Space Link 
Protocols WG

Coding & 
Synchronization 
WG

RF & Modulation 
WG

Optical 
Links

Next 
Gen. 

Uplink
Planet. 
Coms
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Top Level Space Communications & Navigation 
Architecture – The Solar System Internet
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Future Vision: Integrated Operations
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14 May 2008

CCSDS
Space Link Protocols

IP DTN
Space
Packet

 Increasing reliance on 
international cooperation

 Smooth, backwards-compatible 
evolution to future space 
internetworking

 Increasing reliance on data relays 
and the need to transition 
towards a networked architecture

A clear way forward to a networked 
architecture

(DTN)

Classical Point-to-Point

Current Mars Network

Potential Lunar Network
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Space System Internetworking
Evolution Options

DTN operating at Agency A
Agency B operations are based on DTN end-to-end,  including class-1 CFDP over DTN
A DTN node is added at the Orbiter MOC; 
Interface between MOCs is streaming, not file-based, for DTN-enabled user
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SSI End-to-End Forward—All DTN6



SSI End-to-End Return —All DTN6



CCSDS Summary

Take-home message:  Still much work to be done
 Enabling interoperability between international agencies for 

future space missions – from Earth-Orbital to Deep Space
 Long-range vision – automated routing and delay tolerant 

networking for deep space crosslinks between spacecraft and 
surface systems

Near-term need – evolutionary approach to sustain cross-support 
agreements with other agencies.  

Organizations with a stake in the future of Ground 
Systems supporting Space Operations, and with the 
expertise to contribute to CCSDS, should become 
engaged.
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