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Figure 1: CCSDS Technical Areas of Standardization 
 
CCSDS Area Objectives and Goals 
 
1. SYSTEMS ENGINEERING AREA 
 
The objective of the Systems Engineering Area (SEA) is to address system-wide 
architectural and engineering aspects that are so pervasive that they span both the 
Informatics and Telematics Domains.  
 
The strategic goals of the SE Area are: 
 
a. By 2005: to define an overall architecture and representational methodology for 

space mission communications, operations, and cross-support. 
b. By 2006: to define a reference information architecture, information infrastructure 

services and interfaces, and frameworks for handling operational data flows and 
supporting multi-agency federated data systems. 

c. By 2006: to define an updated Space Assigned Numbers Authority (SANA), using 
Information Architecture elements, to enable both a centralized reference point and 
distributed federated elements own by participating agencies. 

d. By 2007: to define a security architecture, and to define framework, infrastructure 
mechanisms and techniques to protect system elements and information as it flows 
through the end-to-end space mission system. 

e. By 2008: to define an overall time services architecture for time correlation, 
synchronization, and distribution, for end-to-end mission operations operations and 
cross-support throughout the mission lifecycle. 

CCSDSCCSDS
StrategicStrategic

PlanPlan

• CCSDS Agency reviews are not yet complete
• We welcome an IOAG input
• Major revision in Spring 2005
• Approve at April 2005 meeting
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Fall 2004: CESGFall 2004: CESG
Working GroupsWorking Groups

• 24 chartered 
Working 
Groups

• 8 Birds-Of-a-
Feather (BOF) 
groups
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5.4 Space Link Protocols WG G. Kazz/NASA  
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~20.0 staff years 
committed

– ASI: 0.20
– BNSC: 1.88
– CNES: 3.16
– DLR: 0.55
– ESA: 4.86
– INPE: 0.20
– JAXA: 1.03
– NASA: 8.05

Fall 2004:Fall 2004:
Agency ResourceAgency Resource

AllocationsAllocations
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Onboard Interfaces:Onboard Interfaces:
slow progressslow progress

Agencies need 
to confirm and 
enhance the 
SOIS staffing 
support
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SYSTEMS ENGINEERING 
SERVICES AREA

CROSS SUPPORT 
SERVICES AREA

MISSION OPS AND INFO 
MANAGEMENT SERVICES AREA

SPACECRAFT ONBOARD 
INTERFACES SERVICES AREA

SPACE LINK 
SERVICES AREA

SPACE INTERNET 
SERVICES AREA

Fall 2004:Fall 2004:
CESGCESG

Area ReportsArea Reports

Adobe Acrobat 
Document

Adobe Acrobat 
Document

Adobe Acrobat 
Document

Adobe Acrobat 
Document

Adobe Acrobat 
Document
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• Cross Support Services
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Agency A

Agency B Agency A

Concept ofConcept of
“Space Link“Space Link
Extension”Extension”

Return Link SLE

Forward Link SLE

Service
Management

“Space Link
Extension” (SLE)
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Data Transfer Service Management

Data Transfer Services

Agency A

Agency B Agency A

Space
Link
Data

Space Link
Service Provider

Space Link
Service User

Local
Communications

Technology

Local
Communications

Technology

(Gateway)

SLE ServiceSLE Service
ModelModel

Ancillary
Data
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Current StatusCurrent Status
Of SLEOf SLE

Data Transfer Service Management

Data Transfer Services

Space
Link
Data

Ancillary
Data

Space Link
Service Provider

Space Link
Service User

CCSDS 911.1 Space Link Extension – Return All Frames Specification 
CCSDS 911.2 Space Link Extension - Return Channel Frames Service Specification
CCSDS 911.5 Space Link Extension - Return Operational Control Fields Service Specification
CCSDS 912.1 Space Link Extension – Forward CLTU Service Specification
CCSDS 912.3 Space Link Extension – Forward Space Packet Service Specification

Red Book stalled: 
loss of Pietras and 
Quintela
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NewlyNewly--proposedproposed
Cross SupportCross Support

ServicesServices

Data Transfer Service Management

Data Transfer Service

Space
Link
Data

Ancillary
Data

Space Link
Service Provider

Space Link
Service User

SLE “Super Service” (formerly SLE Return All/Unframed Data)
SLE Radiometric Data (RDM) Service (formerly SLE Navigation)
SLE Expanded Commanding (ExCmd)
SLE Ground Station Monitoring (GSM)
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New Concept: GenericNew Concept: Generic
“Cross Support“Cross Support

Transfer ServiceTransfer Service

Data Transfer Service ManagementSpace
Link
Data

Ancillary
Data

Space Link
Service Provider

Space Link
Service User

Return All/Unframed Data
Radiometric Data (RDM)
Expanded Commanding
Ground Station Monitoring

 

 
TCP/IP 

USER APPLICATION 

SLE API 

Communication Mngt 
API Proxy 

API Service Element 

PROVIDER APPLICATION 

SLE API 

Communication Mngt 
API Proxy 

API Service Element 

 

 
TCP/IP 

SLE TOOL KIT 

Communication Mngt
API Proxy Element 

Association Mngt 
API Association Element

Operation Mngt 
API Operation Element 

…Service Element 
with private Syntax

Service Element 
with private Syntax

SLE TOOL KIT 

Communication Mngt
API Proxy Element 

Association Mngt 
API Association Element

Operation Mngt 
API Operation Element 

…Service Element 
with private Syntax

Service Element 
with private Syntax

• Define a transfer service 
“tool kit” that provides the 
common aspects of the 
association, operations, and 
communications capabilities

• “Tool kit” capable of 
supporting new services 
implementing each their 
own syntax

Generic
“Tool Kit” based
Cross Support

Transfer Service

Instances of
Generic Service
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Date

Spring 2005

Spring 2005

Autumn 2005

Autumn 2005

Spring 2006

Spring 2006

Milestone

Draft Recommendation 
SLE API Proxy: Mapping to TCP/IP

Draft Recommendation 
SLE API Best practices,

Draft Recommendation
Cross Support Services – Cross 
Support Transfer Service Specification 
– Tool Kit
Draft Recommendation
Cross Support Services – Guidelines 
for new Service Definition, 

Draft Recommendation
Space Link Extension – Return 
Unframed Telemetry Interface 
Specification, 
Draft Recommendation
Ground Domain – Return Radiometric 
Data Interface Specification

Lead agency: 

• ESA will undertake the lead SLE API Proxy: 
Mapping to TCP/IP;

• ESA will undertake the lead for the production of 
the SLE Best Practices;

• JAXA and ESA, will undertake to lead the 
production of the Cross Support Transfer Service 
Specification – Tool Kit;

• ESA will undertake the lead of the Guidelines for 
the definition of new services;

• CNES will undertake the lead for the production of 
the Return Unframed Telemetry Specification;

• JAXA will undertake the lead for the production of 
the Radiometric Specification.

The resources required for this working group will 
be the same as the ones used for the Data 
Transfer Services Working Group.

Participating Agencies:

• CNES, ESA and JAXA will support the preparation 
of the deliverables;

Generic TransferGeneric Transfer
Service: proposedService: proposed

WG scheduleWG schedule
and resourcesand resources
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First generation CCSDS Channel Coding:
– Convolutional (7,1/2) + RS(255,223): 

concatenated scheme for power limited but not 
so severely bandwidth limited TM spacelinks ;

– Turbocodes (rate = 1/2, 1/3, 1/4, 1/6) : 
combination of 2 recursive convolutional codes : 
family of codes designed for severely power 
limited TM links, typically deep space with low to 
medium data rates. This coding scheme is 
within typically 1 dB of Shannon limit for a given 
code rate. It was the ultimate performance, in 
terms of power efficiency) at the time it was 
designed. Third generation CCSDS Channel Coding:

– CCSDS is now trying to define a third generation 
coding scheme based on a recently re-discovered 
family of codes : Low Density Parity Check Codes 
(LDPCC). This type of codes combines near 
Shannon limit performance for high code-rates, large
codeblocks, simple encoding and high rate parallel 
implementations of decoding, which makes it the 
candidate of choice for the next generation of codes 
for high bandwidth & power efficient codes.

– A LDPC- WG was chartered first to converge on a 
common set of requirements, and secondly to select 
a LDPCC family to cover that set of requiements.

Second generation CCSDS Channel Coding:
– First generation of channel coding later 

complemented by new options for convolutional
(puncturing to : 2/3, 3/4, 5/6, 7/8) and for RS 
(RS(255,239,E=8)). These new options were 
introduced as an interim solution to cover the 
requirements of near earth, high rate TM links 
(typically payload TM) for which bandwidth 
efficiency is of prime importance. 

LDPC Codes:LDPC Codes:
BackgroundBackground
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Third generation CCSDS Channel Coding:
– Converging on a common set of requirements has 

never been achieved in the LDPCC WG. Emphasis 
during meetings was more on presenting each agency 
preferred solution, which in some instances are fairly 
mature solutions : JPL, GSFC, ESA, CNES. 

– After 2 years of fruitless discussions, it was decided at 
CCSDS spring 2004 meeting to go back to BOF stage 
so as to converge on :

• A set of mission profiles
• A set of requirements per mission profile
• A set of commonly approved evaluation criteria so 

as to be able to quantatively and objectively 
compare solutions

• A set of criteria weights per mission profile.In fact, 
the main reason for WG failure to converge on one 
single solution was the fact that 2 or 3 different 
classes of missions are targeted by the proposing 
agencies. Therefore, the weights put by each 
agencies on each criteria differ. An attempt to 
cover all missions profile with one family of LDPCC 
failed.

LDPC Codes:LDPC Codes:
StatusStatus

Current BOF Status:
– ESA has taken the lead to produce the requirements 

matrix (information data rate, information block length, 
code rate, energy and bandwidth performance).  By the 
Spring 2005 meeting the requirements should be 
reviewed and accepted by all participants. A stringent 
internal review cycle has been defined.

– In parallel to this last effort to reach a consensus on 
requirements, NASA Goddard and NASA JPL have 
decided to produce CCSDS Experimental specifications 
(Orange Books)  to advertise to the CCSDS community 
their preferred solutions.

– GSFC solution is a fixed coderate (8160,7136), r=0,87 
optimized for high rate bandwidth efficient links. JPL 
solution is a family of LDPCC with coderates : 1/2, 2/3, 
4/5 optimized for medium rate power and nandwidth
efficient links.

– These 2 Orange Books will be finalized and could 
eventually be used later in the LDPCC WG for the 
preparation of the Standards track recommendations.


