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Annex C: IP over Serial Stream Encapsulation 

CCSDS provides the VCA and MAPA octet stream transfer services for accommodating serial streams e.g., HDLC bit streams over CCSDS space links. 

It is critical for the ground to supply a gated clock along with the VCA or MAPA data stream. The gated clock stops when no data is on the line. This can occur due to data outages at the tracking station or when switching virtual channels. Without the use of a gated clock, fictitious data can be created or data from another virtual channel can be mixed in unexpectedly. 

See Figure 3 below.
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Figure C-1: IP over Serial Stream/CCSDS Links

ANNEX D: Network Views
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Figure D-1: IP over CCSDS/Serial Streams – Network View
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Figure D-2: IP over CCSDS/Serial Streams – Network View

A key issue is that IP packets inside HDLC cannot be processed as a byte stream and aligned with any CCSDS data structures.  HDLC frames are not an integral number of bytes and must be treated as a simple bitstream.  This has the advantage that there is no encapsulation information required and the HDLC bitstream has no special relationship to the physical layer it rides on.  The HDLC bitstream can be passed uncoded or with bit or block coding schemes.  The main issue is that whatever coding is added at RF transmission time be removed at RF receipt time and only the data bits passed on.  This isolates coding and modulation details to the equipment directly connected to each end of the RF link and no other equipment needs to know anything about the RF link details.  This sort of isolation becomes very useful when one satellite using one type of coding and modulation wants to communicate with some other system that uses different coding and modulation.  Since the coding and modulation only exist on each RF link, it is easier to pass data between systems.

The following diagrams show options for running IP over an HDLC bitstream over various Physical RF links.  The diagrams show the way that current IP spacecraft are implemented and future ones are being built.  They include various Physical layer forward-error-correction (FEC) schemes including no FEC, convolutional coding, and Reed/Solomon coding.  In all cases the FEC coding or lack thereof is completely independent of the bitstream containing the link level frames.  This model is the standard model that has been used for over 10 years in the commercial world when data is transmitted over satellite links.  The details of the FEC coding and Physical layer RF modulation are completely transparent to the Link layer framing.  This allows the Physical layer FEC coding to be changed completely independent of the Link layer framing.  Commercial satellite modems commonly support many combinations of convolutional coding, R/S coding, Turbo codes, LDPC codes, and other options.  This separation allow for easy insertion of new FEC codes without any modification of the hardware on the sides of the satellite modem away from the RF link.

These architectures do all utilize a gated clock on the receiving sides since the amount of coded bits flowing across the RF link may not be equal to the amount of decoded bits delivered to the routers or end systems on either side.  The gated clock does not matter for no coding or convolutional coding since there is always a constant stream of bits coming out of the receiver.  However, with block codes such as R/S, Turbo, or LDPC, coded bits are flowing into the receiver and the sync pattern and code bits get removed so the output clock must stop during the sync pattern and code bits since only the data bits come out of the modem.  


[image: image4.wmf]Figure x - IP over HDLC with no FEC coding on RF link


[image: image5.wmf]Figure x - IP over HDLC with Convolutional FEC on RF link


[image: image6.wmf]Figure x - IP over HDLC with CCSDS R/S FEC coding on RF link

ANNEX E: Acronym List

AOS

Advanced Orbiting Systems

ARQ

Automatic Repeat Request

BOF

Birds Of a Feather

CCSDS
Consultative Committee for Space Data System

ECAP

Encapsulation (Packet Service)

EPI

Encapsulated Protocol Identifier

GMAP
ID
Global Multiplexer Access Point Identifier

GVCID
Global Virtual Channel Identifier

HDLC

High-level Data Link Control (protocol)

IP

Internet Protocol

IPv4

Internet Protocol Version 4 

IPv6

Internet Protocol Version 6

MAP ID
Multiplexer Access Point Identifier

MAP_SDU
Multiplexer Access Point Service Data Unit

MAPA

MAP Access (Service)

MAPP

MAP Packet (Service)

MCID

Master Channel Identifier

OSI                 Open Systems Interconnection

Prox-1

Proximity-1

PVN

Packet Version Number

RCF

Return Channel Frame Service (SLE Service)

RFC

Request for Comment

SAP

Service Access Point

SCID

Spacecraft Identifier

SDU

Service Data Unit

SLE

Space Link Extension

TC

Telecommand (pertains to TC Space Data Link Protocol)

TCP

Transmission Control Protocol

TFVN

Transfer Frame Version Number

TM

Telemetry (pertains to TM Space Data Link Protocol)

UDP

User Datagram Protocol

VC

Virtual Channel

VCID

Virtual Channel Identifier

VCA

Virtual Channel Access (Service)

VCA_SDU
Virtual Channel Access Service Data Unit

VCP

Virtual Channel Packet (Service)

VCID

Virtual Channel Identifier
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