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Technical Committee 20
(ISO/TC20):

Aircraft and Vehicles

{Secretariat: U.S. Aero. Industries Assoc.)

TC 20/SC 1 Aerospace electrical requirements

TC 20/SC 4 Aerospace fastener systems

TC 20/SC 6 Standard atmosphere

TC 20/SC 8 Aerospace terminology

TC 20/SC 8 Air cargo and ground equipment

TC 20/SC 10 Aerospace fluid systems and components

TC 20/SC 13

TC 20/SC 14
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TC 20/WG 11 Quality implementation requirements

TC 20/WG 13 Integrated data processing materials management




Current ISO Organization for Space Standards
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Current United States Organization for Space Standards

American .
National l S O =
Standards International Organization for Standardization

Institute
(ANSI)

Technical Committee 20

(ISO/TC20):
Aircraft and Space Vehicles

(Secretanat: U.S. Aero. Indusiries Assoc.)

Subcommittee 14 Subcommittee 13
(ISO/TC20/SC14): (ISO/TC20/SC13):
Space Systems Space Data and
and Operations Information Transfer Systems

(Secretariat: AIAA) (Secretariat: NASA)

USTAG14 USTAG13

(Secretariat = AIAA) (Secretariat = AIAA)




Current United States Organization for Space Standards
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PROPOSED:
NEW “"TECHNICAL COMMITTEE FOR SPACE”
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Bodies
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(Space Data and
Information Transfer Systems)

(Secretariat: NASA)
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United States Organization for Space Standards
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Technical Areas of International Space Standardization
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End-to-end Space Internetworking

Internet-based Long delay Short delay in-situ Spacecraft
: ground mission hear-Earth and proximity surface buses and _
~ operations systems deep space links links links LANS

SPACE COMMUNICATIONS PROTOCOLS




Space Long-Haul Data Link

Space Long-Haul Coding

Space Long-Haul Channel

Space Long Haul

End-to-End Space Applications

Space Middleware

Space Application Services

Space Transport Services

Space Networking Services

Space Link Services

Space Proximity Data Link Space Surface Data Link

Spacecraft
data bus
Or LAN

Space Proximity Coding Space Surface Coding

Space Proximity Channel Space Surface Channel

Space Proximity Space Surface Spacecraft Onboard
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1980s - now: standard "Packet Telemetry/Telecommand® épaéﬂé links

. Free Flyer

-

Orbiter

CCSDS Packet

CCSDS Long-haul Link

CCSDS Space Link
Extension (SLE)

TCP, UDP

IPSEC

IP

Local

Terrestrial
Link

Local
Terrestrial
Wired

CCSDS Long-Haul Link and Coding

CCSDS Proximity Link
and Coding

Surface
wired/
wireless

CCSDS CCSDS
S, X, Ka Band UHF

Onboard
wired/
wireless




Data Transfer Service Management

Space Link
Service User

Local
Communications
Technology

Data Transfer Service

CCSDS “Space Link
Extension” (SLE)
Services

Space Link
Service Provider

Local
Communications
Technology
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Mid-1990s: a focus on space internetworking
GP’%"*‘ Free Flyer

Orbiter

CCSDS Packet

BN CCSDS Long-haul Link |8

CCSDS Space Link
Extension (SLE)

TCP, UDP

CCSDS Long-Haul Link and Coding

Terrestrial

Link CCSDS Proximity Link
and Coding

Local CCSDS UHF;
Terrestrial CCSDS local wired/

Wired S, X, Ka Band wireless




Conventional Internetworking

Richly connected
Continuous availability
Error free

Negligible delay
Symmetric channels
High data rates




Typical Space Internetworking
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Intermittently connected
(frequent service disruption)

Error prone
Significant-to-huge delay
Asymmetric or unidirectional
channels

Constrained data rates




CCSDS approach to extending the terrestrial Internet into space
Proxy-Based Operation

Dual-gateway (proxy) configuration

End System fransport connections do hot cross
the satellite/wireless link so End Systems do
not have to be satellite/wireless aware (e.g.,
can be unmodified COTS, simplifying
deployment)

Security above transport or via trusted
gateways




Current

Space extensions
to FTP

Space extensions
to the Socket
Interface

SCPS-TP
“TCP
Tranquility”
options

Space-optimized
IPSec variant

Common Network-
Layer Interface

Space-optimized
IP variant

|
|
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SCPS-SP

A
“v vV
SCPS-NP

Protocol Options

Record read & record update;
File & record Integrity;

| i Automatic restart;
EOther Apps  User suspend/resume;

y Suppress ASCII reply codes.

Congestion control appropriate for
mixed-loss environments
(congestion, corruption, outage);
Selective negative acknowledgment;
Robust header compression;

Partial Reliability service (BETS),
Delimitation of record boundaries:

RFC 1323: Window scaling, time
stamps, sequence number extension

Authentication: guarantee of the identity of a source;
Access Control: prevention of unauthorized access;
Integrity: protection against modification;
Confidentiality: protection from disclosure.

Provides both connectionless and managed-
connection routing;

Supports precedence (priority) based handling;
Offer multiple routing options;

Signals errors to the layer above;

Supports packet lifetime control;

Scalable - tailor capability to need, e.g., high
communications efficiency in constrained
bandwidth conditions.

The CCSDS protocol suite supports either "native” or "space enhanced” Internet services,

at the discretion of the Project organization




“Space Internet” CCSDS Protocol Scenario

Constellation
Orbiter
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CCSDS Packet

CCSDS Space Link

Extension (SLE) Reliable File Transfer :
TCP, UDP ! indisconnected, =
stressed, long-delay | TCPUDP

environments ? : il cemu i
y IPSec,CCSDS SP
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CCSDS Long-Haul Link and Coding

Terrestrial
Link CCSDS Link + CCSDS Proximity Link
Physical Security and Coding

Local CCSDS UHF;
Terrestrial CCSDS CCSDS

local wired/
' Wired S, X, Ka Band UHF Wi




CCSDS File Delivery Protocol (CFDP)

Build 1 CFDP Build 2 CFDP__,

deployment(AISat1, =
_ DI, JWST, MRO, etc)
point-to-point,
unacknowledged

point-to-point,
acknowledged
3. multi-hop, in series

Build 3 CFDP

» a. multi-hop, in parallel
- without cross-links




“"CFDP-Era” (2005+) CCSDS Protocol Scenario

Constellation

Free Flyer Orbiter
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CCSDS File Delivery Protocol (CFDP)

CCSDS File Delivery Protocol (CFDP)
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Is that all
there is?
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Physical Security
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CCSDS Proximity Link
and Coding

CCSDS UHF;
local wired/
wireless






