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INFORMATION TECHNOLOGY –
FIBRE CHANNEL –

Part 321: Audio video (FC-AV)

FOREWORD

1) ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) form the
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in the
development of International Standards. Their preparation is entrusted to technical committees; any ISO and IEC
member body interested in the subject dealt with may participate in this preparatory work. International governmental
and non-governmental organizations liaising with ISO and IEC also participate in this preparation.

2) In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1. Draft
International Standards adopted by the joint technical committee are circulated to national bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the national bodies casting a vote.

3) The formal decisions or agreements of IEC and ISO on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC and ISO member bodies.

4) IEC, ISO and ISO/IEC publications have the form of recommendations for international use and are accepted by IEC
and ISO member bodies in that sense. While all reasonable efforts are made to ensure that the technical content of
IEC, ISO and ISO/IEC publications is accurate, IEC or ISO cannot be held responsible for the way in which they are
used or for any misinterpretation by any end user.

5) In order to promote international uniformity, IEC and ISO member bodies undertake to apply IEC, ISO and ISO/IEC
publications transparently to the maximum extent possible in their national and regional publications. Any divergence
between any ISO/IECpublication and the corresponding national or regional publication should be clearly indicated in
the latter.

6) ISO and IEC provide no marking procedure to indicate their approval and cannot be rendered responsible for any
equipment declared to be in conformity with an ISO/IEC publication.

7) All users should ensure that they have the latest edition of this publication.

8) No liability shall attach to IEC or ISO or its directors, employees, servants or agents including individual experts and
members of their technical committees and IEC or ISO member bodies for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses
arising out of the publication of, use of, or reliance upon, this ISO/IEC publication or any other IEC, ISO or ISO/IEC
publications.

9) Attention is drawn to the normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

10) Attention is drawn to the possibility that some of the elements of this International Standard may be the subject of
patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

International Standard ISO/IEC 14165-321 was prepared by subcommittee 25: Interconnection of information
technology equipment, of ISO/IEC joint technical committee 1: Information technology.

The list of all currently available parts of the ISO/IEC 14165 series, under the general title Information technology
- Fibre channel, can be found on the IEC web site.

This International Standard has been approved by vote of the member bodies and the voting results may be
ument details: ISO IEC 14165-321-2009
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obtained from the address given on the second title page.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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INTRODUCTION

This International Standard defines a protocol for transmitting AV streams using Fibre Channel Sequences and Ex-
changes. Fibre Channel is a high speed serial interface using either optical or electrical connections (i.e., the phys-
ical layer) at data rates currently up to 2 Gbit/s with a growth path to 10 Gbit/s. The topologies supported by Fibre
Channel include point-to-point, switched fabric, and arbitrated loop. Fibre Channel connections used for transmitting
AV streams utilize standard FC frame format and sequence/exchange hierarchy.

The Fibre Channel Audio-Video (FC-AV) standard is divided into 9 clauses and 7 annexes as follows:

Clause 1 - Scope 

Clause 2 - Normative references 

Clause 3 - Definitions, abbreviations, and conventions 

Clause 4 - Overview of the protocol for transmitting FC-AV containers or AV frames over Fibre Channel

Clause 5 - FC-AV Container system

Clause 6 - Compressed FC-AV Stream transmission

Clause 7 - Frame Header Control Protocol

Clause 8 - Simple Streaming protocol for Simple Content Movement Architecture

Clause 9 - SCSI-3 FCP mapping of the Simple Streaming protocol

Annex A (normative) - Simple Parametric Digital Video (SPDV) profile that defines a mapping based on the FC-AV
Container system.

Annex B (normative) - Object Type data.

Annex C (normative) -  Television video primer.

Annex D (informative) - Audio and video information sender to receiver synchronization issues

Annex E (informative) - Three techniques that are in common use to make TCP/IP go fast on fast networks

Annex F (informative ) - FC-AV container Header for allowed Video Frame Rates

Annex G (informative) - Data packing guidelines.
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INFORMATION TECHNOLOGY –
FIBRE CHANNEL –

Part 321: Audio video (FC-AV)
1 Scope

This part of ISO/IEC 14165-321 specifies the transport of digital Audio and Video formats over Fibre Channel.

Specifications are included for:

– a coherent framework (i.e., an FC-AV Container and Objects) for mapping current and future digital Audio
and Video formats to Fibre Channel;

– mapping the formats defined by the ITU-R BT-601 and SMPTE family of standards to Fibre Channel;

– mapping the formats defined by the ISO/IEC 3818 family of standards (which include MPEG and related com-
pression systems) to Fibre Channel;

– a profile (i.e., Simple Parametric Digital Video) that parametrically defines the characteristics of Audio and
Video information for specific applications; and,

– data packing guidelines recommended for AV data within the Fibre Channel transmission words.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated references,
only the edition cited applies. For undated references, the latest edition of the referenced document (including any
amendments) applies.

Availability and contact information is provided as needed.

IEC 61179, Helical-scan digital composite video cassette recording system using 19 mm magnetic tape, format D2
(NTSC, PAL, PAL-M)

IEC 61834 (all parts), Recording – Helical-scan digital video cassette recording system using 6.35 mm magnetic
tape for consumer use (525-60, 625-50, 1125-60 and 1250-50 systems)

IISO/IEC 14165-251, Information technology – Fibre Channel – Part 251: Framing Signaling (FC-FS)

ISO/IEC 14776-222, Information technology – Small Computer System Interface (SCSI) – Part 222: Fibre Channel
Protocol for SCSI, Version 2 (FCP-2)

ISO/IEC 14165-331, Information technology - Fibre Channel - Part 331: Virtual Interface (FC-VI)

AES3-1992(r1997)(ANSI S4.401992), AES Recommended Practice for Digital Audio Engineering - Serial transmis-
sion format for two-channel linearly represented digital audio data

ANSI X3.230-1994, Fibre Channel – Physical and Signaling Interface (FC-PH)

ANSI/SMPTE 125M-1995, Television – Component Video Signal 4:2:2 Bit-Parallel Interface

ANSI/SMPTE 170M-1994, Television – Composite Analog Video Signal – NTSC for Studio Applications

ANSI/SMPTE 253M-1998, Television – Three-Channel RGB Analog Video Interface
ument details: ISO IEC 14165-321-2009
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ANSI/SMPTE 259M-1997, Television – 10-Bit 4:2:2 Component and 4fsc Composite Digital Signals – Serial Digital
Interface

ANSI/SMPTE 274M-1995, Television - 1920 x 1080 Scanning and Interface

ANSI/SMPTE 291M-1996, Television - Ancillary Data Packet and Space Formatting

ANSI/SMPTE 292M-1996, Television - Bit-Serial Digital Interface for High-Definition Television Systems

ANSI/SMPTE 293M-1996, Television - 720 x 483 Active Line at 59.94-Hz Progressive Scan Production - Digital
Representation

ANSI/SMPTE 294M-1997, Television - 720 x 483 Active Line at 59.94-Hz Progressive Scan Production - Bit-Serial
Interfaces

ANSI/SMPTE 296M-1997, Television - 1270 x 720 Scanning, Analog and Digital Representation and Analog Inter-
face

ANSI/SMTPE 298M-1997, Universal Labels for Unique Identification of Digital Data

ANSI/SMPTE 305M-2000, For Television - Serial Data Transport Interface 

ANSI/SMPTE 314M-1999, Data Structure for DV-Based Audio, Data and Compressed Video - 25 and 50 Mbits/s

ANSI/SMPTE RP-168-1993, Definition of Vertical Interval Switching Point for Synchronous Video Switching

ANSI/SMPTE RP 177-1993, Derivation of Basic Television Color Equations (R1997)

ANSI/SMPTE RP 211-2000, Implementation of 24P, 25P, and 30P Segmented Frames for 1920x1080 Production
Format

ATSC A/53-1995, Digital Television Standard

CIE 15.2-1986, Colorimetry, 2nd Edition

International Telecommunication Union Recommendation ITU-R BT.601-5, Encoding Parameters of Digital Televi-
sion for Studios

International Telecommunication Union Recommendation ITU-R BT.709-3, Parameter values for the HDTV stan-
dards for production and international programme exchange
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3 Terms, definitions, abbreviations, keywords and conventions

3.1 Terms and definitions

The following definitions apply to this standard; words used that are defined in referenced standards shall use that
definition; and, words not defined here or in the referenced standards shall have the standard technical English
meaning.

3.1.1 active video: the portion of a complete video scan that is visible on the display screen.

3.1.2 Audio frame: an audio Object.

3.1.3 AV frame: an audio and/or video Object.

3.1.4 chrominance: the color portion of a video signal. Chrominance includes hue and saturation information but
not brightness.

3.1.5 client: a requestor for action on a Stream (e.g., Record or Play).

3.1.6 clip: a set of Containers.

3.1.7 component video: the unencoded output of a camera or other device consisting of three primary color
signals: red, green, and blue (RGB) that together convey all necessary picture information.

3.1.8 composite video: an encoded video signal, such as NTSC or PAL video, that includes horizontal and
vertical synchronizing information.

3.1.9 Compressed A/V stream: see Video Program.

3.1.10 Content Movement: a full-duplex Streaming protocol for the inter-action and communication between the
client and the server without respect to the underlying transport.

3.1.11 consumer: see Video Sink.

3.1.12 Container: see FC-AV Container.

3.1.13 Content: a set of audio frames, video frames, AV frames or Containers.

3.1.14 FC-AV Container: an entity that consists of a Container Header and Objects (see clause 5). 

3.1.15 FC frame: the Fibre Channel frame as defined in FC-FS.

3.1.16 field: half of the interlaced horizontal lines needed to create a complete picture. Two interlaced fields
create a complete frame or picture.

3.1.17 Full Stream Structure: content is defined in SMPTE 259M. It consists of an active video data (payload
data), ancillary space data and synchronizing data.

3.1.18 Interlaced: a scanning system for video whereby the even lines of a picture are scanned first and
transmitted as field 1 and then the odd lines are scanned and transmitted as field 2. The two fields make up a
frame and the field and scanning rate are therefore twice the frame rate. (See SMPTE 170 M.)

3.1.19 luminance: the portion of a video signal which carries the brightness and contrast information.

3.1.20 Object: a collection of data of like kind (e.g., uncompressed video, audio, ancillary data, or compressed
video).

3.1.21 producer: see Video Source.
ument details: ISO IEC 14165-321-2009
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3.1.22 Progressive: a system for video whereby all the lines, odd and even, of a picture are scanned and
transmitted as one field with the odd and even lines in vertical progression. The single field makes up a frame and
the scanning rate is therefore equal to the frame rate. (See SMPTE 293 M.)

3.1.23 Real Time: information delivery at a data rate sufficient to match the human perception of time.

3.1.24 server: a grantor of action on a Stream (e.g., Record or Play).

3.1.25 Segmented: a scanning system for video whereby all the lines, odd and even, of a picture are scanned
progressively, and then the even lines are transmitted as field 1, followed by the transmission of the odd lines as
field 2, permitting a progressive scanned picture to be displayed by an interlaced monitor. The two fields make up
a frame, and the frame rate is equal to the scanning rate. (See SMPTE RP 211.)

3.1.26 Stream: a mechanism used to control the transfer of Content.

3.1.27 Stream mode: from the point of view of the client, a state where Content is to flow from the client to the
server (Record mode) or from the server to the client (Play mode), but not in both directions in the same stream.

3.1.28 Stream state: the current operational state (e.g., Play, Pause, Record) of a single Stream. Two Streams
may be in different states.

3.1.29 Video frame: a video Object or Objects. A video frame is a complete scan which may be progressive,
interlaced, or segmented. 

3.1.30 Video Program: Audio/Video Objects produced from systems employing audio/video compression.

3.1.31 Video Sink: the receiver of video Content in a Stream.

3.1.32 Video Source: the sender of video Content in a Stream.

3.1.33 YCBCR: a signal designation developed as part of Recommendation ITU-R BT.601-5. It is a scaled and
offset version of the YUV color space. 

3.1.34 YIQ: The YIQ system is the color primary system adopted by National Television System Committee
(NTSC) for color TV broadcasting. The YIQ color solid is made by a linear transformation of the RGB cube. Its
purpose is to exploit certain characteristics of the human eye to maximize the utilization of a fixed bandwidth. The
human visual system is more sensitive to changes in luminance than to changes in hue or saturation, and thus a
wider bandwidth should be dedicated to luminance than to color information. Y is similar to perceived luminance, I
and Q carry color information and some luminance information. The Y signal usually has 4,2 MHz bandwidth in a
525 line system. Originally, the I and Q had different bandwidths (1,5 MHz and 0,6 MHz), but now they commonly
have the same bandwidth of 1 MHz. 

3.1.35 YUV: A color encoding scheme in which luminance and chrominance information are separate. In the
YUV color space, black-and-white information (Y) is combined with color information (U and V) in such a way that
a black-and-white receiver can display normal black-and-white images. Color receivers combine the additional
color information with the black-and-white to produce color images. The Y, U, and V components are derived from
gamma corrected R, G and B signals by multiplication with an encoding matrix.
ument details: ISO IEC 14165-321-2009
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3.2 Abbreviations and acronyms

Abbreviations and acronyms applicable to this standard are listed. Definitions of several of these items are in-
cluded in 3.1.

DIF Digital Interface

DV Digital Video 

DVB Digital Video Broadcast

DVCPRO DV-based (Panasonic trademark for a 1/4 inch tape recording format)

FC-FS Fibre Channel Framing and Signaling

FCP Fibre Channel Protocol

FC-PH Fibre Channel Physical and Signaling Interface

FEC Forward Error Correction

FHCP Frame Header Control Protocol

HIPPI High Performance Parallel Interface

JPEG Joint Photographic Experts Group

lsb Least significant bit

LSB Least significant byte

MPEG Moving Picture Experts Group

MPEG-TS Moving Picture Experts Group - Transport Stream

msb Most significant bit

MSB Most significant byte

NTSC National Television Systems Committee

OUI Organizational Unit Identifier

PAL Phase Alternate Line

QoS Quality of Service

RT Real Time

SCMA Simple Content Movement Architecture

SCSI Small Computer System Interface

SPDV Simple Parametric Digital Video

SSRB Simple Streaming Request/Response Block

ULP Upper Level Protocol
ument details: ISO IEC 14165-321-2009
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3.3 Keywords

3.3.1 Keywords overview

Several keywords are used to differentiate between different levels of requirements and optionality.

3.3.2 expected: used to describe the behavior of the hardware or software in the design models assumed by this
standard. Other hardware and software design models may also be implemented.

3.3.3 mandatory: indicates items required to be implemented as defined by this standard.

3.3.4 may: a keyword that indicates flexibility of choice with no implied preference (equivalent to "may or may
not").

3.3.5 may not: a keyword that indicates flexibility of choice with no implied preference (equivalent to "may or may
not").

3.3.6 obsolete: indicates items that were defined in prior FCI standards, but have been removed from this
standard.

3.3.7 optional: describes features that are not required to be implemented by this standard. However, if any
optional feature defined by the standard is implemented, it shall be implemented as defined by this standard.

3.3.8 reserved: a keyword referring to bits, bytes, words, fields and code values that are set aside for future
standardization. A reserved bit, byte, word or field shall be set to zero, or in accordance with a future extension to
this standard. Recipients are not required to check reserved bits, bytes, words or fields for zero values. Receipt of
reserved code values in defined fields shall be reported as error.

3.3.9 shall: indicates a mandatory requirement. Designers are required to implement all such mandatory
requirements to ensure interoperability with other standard conformant products.

3.3.10 should: indicates flexibility of choice with a strongly preferred alternative. Equivalent to the phrase “it is
recommended.”

3.3.11 vendor-specific: items (e.g., a bit, field, code value, etc.) that are not defined by this standard and may be
vendor defined.

3.4 Conventions

Lower case is used for words having the normal English meaning. Certain words and terms used in this standard
have a specific meaning beyond the normal English meaning. These words and terms are defined either in clause
3 or in the text where they first appear.

An alphanumeric list (e.g., a, b, c or A, B, C) of items indicate the items in the list are unordered.

A numeric list (e.g., 1, 2, 3) of items indicate the items in the list are ordered (i.e., item 1 shall occur or complete
before item 2).

In the event of conflicting information the precedence for requirements defined in this standard is: 

1. text,
2. tables, then
3. figures.

Not all tables or figures are fully described in text. Tables show data format and values.

The ISO convention of numbering is used (i.e., the thousands and higher multiples are separated by a space and a
comma is used as the decimal point as in 65 536 or 0,5).
ument details: ISO IEC 14165-321-2009
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The additional conventions are:

a) The names of abbreviations, commands, and acronyms used as signal names are in all uppercase (e.g.,
IDENTIFY DEVICE);

b) Fields containing only one bit are referred to as the "NAME" bit instead of the "NAME" field;

c) Field names are in SMALL CAPS to distinguish them from normal English;

d) Numbers that are not immediately followed by lower-case b or h are decimal values;

e) Numbers “0-1” followed by lower-case b (‘xx’b and ‘xxxx xxxx’b) are binary values;

f) Numbers and letters “A-F” immediately followed by lower-case h (xxh) are hexadecimal values;

g) The most significant bit of a binary quantity is shown on the left side and represents the highest algebraic val-
ue position in the quantity;

h) If a field is specified as not meaningful or it is to be ignored, the entity that receives the field shall not check
that field.
ument details: ISO IEC 14165-321-2009
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4 Structure and concepts

4.1 Relationship with FC-FS

FC-FS describes a high-performance transport vehicle for Upper Level Protocols (ULPs). This document, FC-AV,
describes standard methods, applications, and services that enable audio, video, ancillary data and control streams
to use FC-FS as a transport service.

Fibre Channel is organized in a layered structure as illustrated in figure 1. The highlighted portion of figure 1 is the
subject of this document.

4.2 FC-AV Container system

The FC-AV Container system (see clause 5) is designed to optimize the transport of Video data over Fibre Channel.
An essential element of the optimization is the grouping of video, audio and ancillary data into relatively large data
sets to be transported as a unit. Using 4:2:2 uncompressed video as an example, the data set is on the order of one
megabyte of data per Video frame. Fibre Channel is well suited to block transmissions of such a large data set, and
is much more efficient when data is grouped into large blocks rather than small Packets.

4.3 Simple Content Movement 

4.3.1 Overview

4.3.1.1  General

The Simple Content Movement Architecture (SCMA) provides the basic function to support most post-production
and general editing applications, but it is not intended to support general broadcast environments.

The Simple Content Movement Architecture consists of two layers: the Content Movement layer and the Content
Transport layer (see figure 2).

NOTE –  In this document, Content is defined as Audio frames, Video frames, AV frames, or Containers.

      ULPs

 Figure 1 – FC-AV model
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 Figure 2 – Simple Content Movement Architecture

4.3.1.2  Content Movement layer

The first layer, known as the Content Movement layer, defines a simple full duplex Streaming protocol for the inter-
action and communication between the client and the server without respect to the underlying transport. 

The intent of SCMA is to provide a simple mechanism to transfer Content between two nodes.

Only a Simple Streaming protocol is presently defined for SCMA (see clause 8). 

4.3.1.3  Content Transport layer

The second layer, known as the Content Transport layer, allows the Content Movement layer to be mapped to one
or more transport protocols and physical systems.

Any defined protocol used to support the Content Movement layer shall be capable of supporting full duplex activity.

Most of the Content Movement protocol is in the form of request-reply actions. Only the Content transfer activity has
any asynchronous elements. Any defined protocol used to support the Content Movement layer shall be capable of
supporting this asynchronous activity.

The SCSI-3 FCP protocol (see clause 9) is the only defined transfer protocol at this time. However, SCMA allows
for other protocol mappings.

4.4 Frame Header Control Protocol

Frame Header Control Protocol (FHCP) is a low-overhead mechanism for the transport of FC-AV Containers (see
clause 7). FHCP utilizes FC-2 level properties and as a result, is optimized toward low latency, efficient data trans-
port. While Simple Streaming Protocol provides operator control such as Start, Stop, Play, Pause, Resume, nodes
utilizing FHCP are considered to be constantly in the Play mode.

Content Movement Streaming Other

Content Transport FCP VI Native 
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5 FC-AV Containers

5.1 Overview

The FC-AV Container is designed to optimize the transport of Audio/Video data over Fibre Channel. An essential
element of this optimization is the grouping of video, audio and ancillary data into relatively large data sets to be
transported as a unit. Using 4:2:2 uncompressed video as an example, the data set is on the order of one megabyte
per Video frame. Fibre Channel is well suited to block transmission of such a large data set, and is much more effi-
cient when data is grouped in large blocks rather than small Packets. Data transported in a Container is segregated
into Objects, each representing a data type.

Fibre Channel implementations use sophisticated chip sets to “Exchange” data. At the lowest level, the Exchange
is composed of FC frames limited to 2112 bytes of payload. In practice, these FC frames are not visible to any part
of the system above the interface chip(s). The lowest level that is visible is referred to as a Sequence. A Sequence
is an element of an Exchange based on the particular protocol used. The Container proposed in this clause maps
to the Fibre Channel Sequence.

Clause 5 does not address higher level protocols required to set up Exchanges of Sequences, but only the packag-
ing of the data into a single Sequence. Mechanisms are provided to insure the Containers can be sent in the correct
order, and provide enough information to disseminate the data by type (Video, Audio and Ancillary data) at the low-
est possible level.

An important aspect of the Container definition is the ability to utilize the Container Header as a mechanism for di-
recting Objects composed of elemental data (such as video samples or audio samples) directly to decoders with a
minimum of software overhead. This direction is designed to happen at the lowest possible level for high efficiency.

More sophisticated applications transporting streams with multiple elements, and metadata may require the inter-
vention of a higher protocol layer.

 Figure 3 – The FC-AV Container system

Container (1) Container (2) Container (n)

Container
Header

Object 4
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Extended Header

Object 0
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5.2 The FC-AV Container system

5.2.1 Overview

A Container system (see figure 3) is defined for transporting video or graphics with associated audio and ancillary
data. Each Container is intended to hold a frame (optionally two fields) of Video, Audio and Ancillary data. Each
Container consists of a Container Header and Objects. Objects are classified by Type and further defined by an In-
dex. Each data type is held within an object. Simple mode supports four objects of somewhat restricted types. Ex-
tended Header mode supports up to sixteen objects. A single Container maps exactly into one single Fibre Channel
Sequence.

5.2.2 The FC-AV Container

Within each Container a number of objects exist containing video, audio and metadata elements. A fixed length Con-
tainer Header precedes data Objects. The Container Header is designed to have enough information to allow direct
processing of the data in the objects without having to “crack” the individual objects for additional information. This
is intended to allow hardware processing at the Container level if desired. An optional Extended Header directly fol-
lows the fixed length header for the Extended Header mode. The first data object directly follows the end of the Con-
tainer Header or Extended Header (if present). Specific Container types are defined in the Object classification
system (see 5.6). 

Two basic modes of operation are defined: Simple mode and Extended Header mode.

Simple mode is targeted at applications desiring to send a stream of video and/or audio with minimum overhead. It
has attributes designed to be easy to implement in hardware. The Container Header addresses exactly four Objects.
The Container Header is of fixed length, with Object descriptions in sequence and restricted to certain data types.

Extended Header mode provides support for more complex streams composed of a number of elements requiring
additional features not included in the Simple mode. Specifically, the Extended Header mode supports the use of a
variable number of Objects from 5 to 16 (Object 0 to Object 15). Physically, the Extended Header follows the Con-
tainer Header, and shares the same structure. This allows the combination of the Container Header and the Extend-
ed Header to be viewed as a single header of variable length.

5.2.3 FC-AV concepts for Containers in Simple mode

Following is a list of basic concepts describing Containers in Simple mode:

1) The Container encapsulates video, audio and graphic data. There are exactly four Objects in Simple mode.

2) The Simple mode Container has restricted data types for each of the four Objects. Valid Objects and Types
are:

Object 0 - Restricted to Ancillary data types (Object Type number 5xh)

Object 1 - Restricted to Audio data types (Object Type number 4xh)

Object 2 - Restricted to Video data types (Object Type number 1xh | 2xh)

Object 3 - Restricted to Video data types (Object Type number 1xh | 2xh)

NOTE – If any Object is not used in a Container, the Object size is set to zero.

3) The Container Header is in a fixed format in Simple mode, 22 words in length.
ument details: ISO IEC 14165-321-2009
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5.3 Container Header structure

The organization of the header is fixed to encourage hardware decoding of header information. Each word maps to
a Fibre Channel transmission word (32 bits). To facilitate use in high performance computers, the header is orga-
nized to parse well into 64-bit words. All other references to “words” in this clause refer to 32-bit FC transmission
words. 

The Container Header (in Simple mode) is shown in table 1. The Container Header is a fixed length of 22 four-byte
words. The first 6 words of the header apply to the entire Container. The remaining words are divided into identically
structured sections, one for each data object. The Simple mode header uses only Objects 0-3. Extended Header
mode may add up to 12 more identically structured sections to describe Objects 4-15 (see table 4).

 Table 1 – Container Header (Simple Mode)
Word Identifier Byte 0 Byte 1 Byte 2 Byte 3

0 Container count MSB -container count- LSB
1 Clip ID MSB -clip ID- LSB

2-3 Container Time Stamp
MSB

-Time Stamp-
LSB

4 Transmission Type Video Fr. 
Rate Trans. Rate Reserved Reserved

5 Container Type Mode # of Objects Reserved Sz of Ext Hdr
6 Object 0 Class Type 5xh Link pointer Index (xxxxh)
7 Object 0 Size MSB -Size (bytes)- LSB
8 Object 0 Offset MSB -Offset (bytes)- LSB
9 Object 0 O.T. Defined O.T. Defined
10 Object 1 Class Type 4xh Link pointer Index (xxxxh)
11 Object 1 Size MSB -Size (bytes)- LSB
12 Object 1 Offset MSB -Offset (bytes)- LSB
13 Object 1 O.T. Defined O.T. Defined

14 Object 2 Class Type 1xh | 
2xh Link pointer Index (xxxxh)

15 Object 2 Size MSB -Size (bytes)- LSB
16 Object 2 Offset MSB -Offset (bytes)- LSB
17 Object 2 O.T. Defined O.T. Defined

18 Object 3 Class Type 1xh | 
2xh Link pointer Index (xxxxh)

19 Object 3 Size MSB -Size (bytes)- LSB
20 Object 3 Offset MSB -Offset (bytes)- LSB
21 Object 3 O.T. Defined O.T. Defined
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5.4 Description of Container Header contents

5.4.1 Container Information Block

The Container Information Block consists of words 0 to 5 and is common to all Containers.

Word 0 - Container Count: A 32-bit unsigned integer used to identify the position of a Container in a series of Con-
tainers of the same Clip ID. The Container Count shall be incremented by one for each Container in the series.

Word 1 - Clip ID: A 32-bit unsigned integer used for identification of a group of Containers, e.g., a video clip.

Word 2-3 - Container Time Stamp: A 64-bit word used to store an FC-AV time stamp for transmission purposes.
This time stamp represents the Container time. There may be other time stamps and time codes associated with
each Object.

The time stamp format is described as the FC-PH Expiration Time which is a 64-bit fixed-point number valued in
seconds. The integer part of the number is the most significant 32 bits and the fractional part is the least significant
32 bits. The maximum integer is therefore 2E32-1 and there are 32 bits for the fraction of a second. The timer start
time is 1 January 1900, 0 Hours UTC.

Word 4, Byte 0 - Video Fr. Rate: The encoding of the Video frame rate field is shown in table 2.

Word 4, Byte 1 - Trans. Rate: An 8-bit signed integer Transmission Rate. Positive values represent n * Video
frame rate. Negative values represent Video frame rate / n.

This allows the protocol processing to operate the same for Real-Time and faster than Real-Time transmission of
Video data not compressed temporally (e.g., JPEG and DV). 

Word 4, Byte 2-3: reserved

 Table 2 – Video frame rate – encoding
Frame rate per second Code

Null 00h
15 01h
20 02h
24 03h
24*1000/1001 83h
24 (Segmented frames) 23h
24*1000/1001(Segmented frames) A3h
25 (PAL) 44h
30 45h
30*1000/1001 (29.97 NTSC) C5h
50 06h
60 07h
60*1000/1001 (59.94 NTSC) 87h
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Word 5, Byte 0 - Mode: Simple or Extended mode:

– Bit 7 = 0, Simple mode
– Bit 7 = 1, Extended Header mode
– Bits 6:0 = reserved

Word 5, Byte 1 - # of Objects: The integer number of Objects in the Container. In Simple mode the # of Objects is
04h.

Word 5, Byte 2: reserved

Word 5, Byte 3 - Sz of Ext Hdr: The Size of Extended Header field shall be zero in Simple mode and non-zero in
Extended Header mode. The value in bytes is equal to the total number of Objects minus 4, multiplied by 16.

5.4.2 Object Information Block

Each Object Information Block in the Container Header consists of a 4-word field (see table 1) that describes rele-
vant information about that Object. The Object Information Block is shown in table 3.

Object n Type: (see 5.6)

Object n Link pointer: An unsigned byte used to link an object with another object within the same Container. The
value is the Object number of the associated object.

Object n Index : (see 5.6)

Object n Size: Object size in bytes.

Object n Offset: Object offset in bytes from the beginning of the Container.

Object n Object Class defined (O.T. defined):  (see 5.6)

5.5 Extended Header description

The FC-AV Container system defines an Extended Header to address requirements of applications not directly sup-
ported by the simple mode. Provisions include the support of a larger and variable number of Objects. The Extended
Header is shown in table 4.

The Extended Header is a logical extension of the Container Header. It is physically located directly after the Con-
tainer Header and before Object 0. Object descriptions follow the same format as the Object descriptions within the
Container Header. There are no restrictions as to the Object Class for any of the Objects addressed by the Extended
Header. The length of the Extended Header is dependent on the number of Objects in the Container. The Extended
Header length equals 4 words for each Object beyond Object 3. The maximum number of Objects is 16, thus the
maximum length is 4 words * (16-4) = 48 words.

 Table 3 – Object Information Block
Item Size (Bytes)

Object n Type 1
Object n Link pointer 1
Object n Index 2
Object n Size 4
Object n Offset 4
Object n Object Class defined 4
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5.6 Object classification system

5.6.1 Object classification overview

The Container system provides a mechanism for defining Object content using an Object Class and Index classifi-
cation system (see table 5). The Object classification is represented in the Container Header by the Type and Index
fields of the Object Class word for each Object. The Type byte is a coarse classification of the Object. The Index
bytes provide a refined classification of the Object. This classification system, using the Type and Index fields, pro-
vides a quick, shorthand method for FC-AV implementations to provide or determine Object content and format with-
out requiring transmission of complex descriptions or negotiation. 

The Object Classification system includes five major classifications of Types:

1) Null - unused Object entry, size is always zero;

2) Assigned - defined in this standard;

3) Reserved - for future standard assignment;

4) Negotiated - for use by a higher level protocol to dynamically assign data types; and,

5) Vendor specific - for open use and guaranteed not to be assigned in the future.

Each Type byte represents a table of data formats. The Index bytes provide a key into that table. These tables then
provide information to define the Object’s data format.

The Type tables contain condensed information that can be used to quickly determine the definition or defining doc-
uments of an object. The Type tables contain an Index or Index ranges which follow the same five major classifica-
tions as are defined for Type (Null, Assigned, Reserved, Negotiated, and Vendor specific). The Assigned
classification Indices in each table provide references to “standard” formats for Audio/Video Objects such as those
documented by SMPTE or other organizations. Indices that are Assigned or Reserved are listed in annex B. For
example, the Video Uncompressed Type (Type 10h) Assigned Indices are provided in B.1.

 Table 4 – Extended Container Header
Word Identifier Byte 0 Byte 1 Byte 2 Byte 3

22 Object 4 Class Type xxh Link pointer Index (xxxxh)
23 Object 4 Size MSB -Size (bytes)- LSB
24 Object 4 Offset MSB -Offset (bytes)- LSB
25 Object 4 O.T. defined O.T. defined
26 Object 5 Class Type xxh Link pointer Index (xxxxh)
27 Object 5 Size MSB -Size (bytes)- LSB
28 Object 5 Offset MSB -Offset (bytes)- LSB
29 Object 5 O.T. defined O.T. defined

...

n*4+6 Object n Class Type xxh Link pointer Index (xxxxh)
n*4+7 Object n Size MSB -Size (bytes)- LSB
n*4+8 Object n Offset MSB -Offset (bytes)- LSB
n*4+9 Object n O.T. defined O.T. defined
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 Table 5 – Object Class Hierarchy

Object Class Type Object Type Index
00h Null Not Applicable

10h Video - uncompressed

0000h Null
0001-DFFFh Assigned or Reserved (see B.1) 
E000-EFFFh Negotiated
F000-FFFFh Vendor Specific

11h Video - compressed

0000h Null
0001-DFFFh Assigned or Reserved (see B.2) 
E000-EFFFh Negotiated
F000-FFFFh Vendor Specific

12-1Fh Video - reserved Not Applicable

20h Video Program

0000h Null
0001-DFFFh Assigned or Reserved (see B.3) 
E000-EFFFh Negotiated
F000-FFFFh Vendor Specific

21-2Fh Video Program - reserved Not Applicable

30h Graphics

0000h Null
0001-DFFFh Assigned or Reserved (see B.4) 
E000-EFFFh Negotiated
F000-FFFFh Vendor Specific

31-3Fh Graphics - reserved Not Applicable

40h Audio - uncompressed

0000h Null
0001-DFFFh Assigned or Reserved (see B.5) 
E000-EFFFh Negotiated
F000-FFFFh Vendor Specific

41h Audio - compressed

0000h Null
0001-DFFFh Assigned or Reserved (see B.6) 
E000-EFFFh Negotiated
F000-FFFFh Vendor Specific

42-4Fh Audio - reserved Not Applicable
50-5Fh Ancillary Data Not Applicable

60h Full Stream - structures

0000h Null
0001-DFFFh Assigned or Reserved (see B.7) 
E000-EFFFh Negotiated
F000-FFFFh Vendor Specific

61-6Fh Full Stream - reserved Not Applicable

70-DFh Reserved Not Applicable

E0-EFh Negotiated Not Applicable

F0-FFh Vendor Specific Not Applicable
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5.6.2 Object Type byte

5.6.2.1  General

The Object Type byte (Object n Class, byte 0) is an unsigned value. The values assigned are shown in table 5 and
described in the following clauses. Values listed as reserved are for future assignment by this standard. Values la-
beled vendor specific are intended for proprietary use by a specific vendor.

Requirements for assignment of Object Type bytes are as follows:

1) The scope of the Object Type byte is chosen to cover data types likely to be decoded by a dedicated device.

2) A definition for the function (if any) of Object Type Defined Word of the 4 word Object Information Block
(see 5.4.2).

3) Negotiated Object Types are for use by a higher level protocol.

5.6.2.2  Null Object

An encoded value of 00h in the Object Type field designates no valid Object Type present.

5.6.2.3  Video, uncompressed

An Object Type of 10h designates Video objects produced from systems not employing video compression tech-
niques. The assigned indices are provided in B.1.

5.6.2.4  Video, compressed

An Object Type of 11h designates Video objects produced from systems employing video compression techniques.
The assigned indices are provided in B.2.

5.6.2.5  Reserved for future Video

Reserved for assignment to future Video Object Types. The encoded value range is shown in table 5.

5.6.2.6  Compressed FC-AV stream (Video Program)

An Object Type of 20h designates Audio/Video objects produced from systems employing audio/video compression
techniques.The assigned indices are provided in B.3.

5.6.2.7  Reserved for Video Program (multiplexed stream)

Reserved for assignment to future Video Program Object Types. The encoded value range is shown in table 5.

5.6.2.8  Graphics

An Object Type of 30h designates graphic/static image objects. The assigned indices are provided in B.4.

5.6.2.9  Reserved for future Graphics

Reserved for assignment to future Graphics Object Types. The encoded value range is shown in table 5.
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5.6.2.10  Audio, uncompressed

An Object Type of 40h designates Audio objects produced from systems not employing audio compression tech-
niques. The assigned indices are provided in B.5.

5.6.2.11  Audio, compressed

An Object Type of 41h designates Audio objects produced from systems employing audio compression techniques.
The assigned indices are provided in B.6.

5.6.2.12  Reserved for future Audio

Reserved for assignment to future Audio Object Types. The encoded value range is shown in table 5.

5.6.2.13  Ancillary data

An Object Type of 50-5Fh designates ancillary data objects (e.g., parametric headers, metadata, and inband control
data). Indices are not applicable to ancillary data objects.

5.6.2.14  Full Stream - structures

An Object Type of 60h designates Audio/Video objects including synchronization signals and formats. The assigned
indices are provided in B.7.

5.6.2.15  Reserved for future Full Stream - structures

Reserved for assignment to future Full Stream - structures Object Types. The encoded value range is shown in
table 5.

5.6.2.16  Reserved

The range of encoded values reserved for assignment to future Object Types. The encoded value range is shown
in table 5.

5.6.2.17  Negotiated Object Types

Range of encoded values reserved for Object Types that can be established between vendors for specific imple-
mentations. These may or may not be adopted as future standard Object Types. The encoded value range is shown
in table 5.

5.6.2.18  Vendor Specific Object Types

The Vendor Specific Types are intended to be used at the implementer’s discretion. These types do not necessarily
have a public Object description and may not even have a unique Object description. A vendor may use them to
differentiate private or proprietary Objects within a vendor’s own product line or with cooperating partners. The Ven-
dor Specific code values shall never become an Assigned Object classification. An Object, which has been in use
as a Vendor Specific type, could later be given a different code value within the Assigned Type code range. Vendor
Specific Types are not registered to a specific vendor. The only mechanism to uniquely identify that two vendors
have chosen to use identical Vendor Specific code values is through use of the Object Type Defined Word require-
ment for Vendor Specific classifications (see 5.6.4.2). The encoded value range is shown in table 5.

5.6.3 Object Index bytes

5.6.3.1  General

The Object Index bytes (Object n Class, bytes 2 and 3) are defined as a 2-byte unsigned value representing an index
to a table for each Object Type byte. For the case of a null Object, the bytes are set to 0000h. Tables of assigned
indices are provided in annex B.
ument details: ISO IEC 14165-321-2009
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Requirements for assignment of Object Index values are as follows:

1) A clear description of the data format standard to be represented by this index. Normally this would be a rec-
ognized standard number. When available this may be described by SMPTE 298M.

2) Sufficient information to describe a single data type. For example, SMPTE 259M would not be sufficient as
many different types are described. A SMPTE 298M proposed type identifier for a specific SMPTE 259M
type would be sufficient providing the definition of the type is readily available. An example is SMPTE 259M
type A: 270 Mbit/s, 720x486 pixels, 4:3 aspect, 59.97 field rate, 2:1 interlace.

3) The Object size range is optional, but when it is present, it shall be in bytes.

4) Object index values are a 16-bit unsigned integer. The values Fxxxh are vendor specific values and shall not
be reassigned. All other values are either null (i.e., 00h), assigned, negotiated (i.e., E000h to EFFFh), or re-
served for future standards.

5.6.3.2  Vendor Specific Object Indices

Within Vendor Specific Object Types there can be Vendor Specific Object Indices. If Vendor Specific Object Indices
are used, the values are to comply with the rules for Object Type Defined word for Vendor Specific Types
(see 5.6.4.2).

5.6.4 Object Type Defined word

5.6.4.1  General

The Object Type Defined word (Object n O.T. Defined) is a 4-byte value which contains optional user-defined pa-
rameters associated with the Object Type.

5.6.4.2  Object Type Defined word definition for Vendor Specific classifications

If an Object is using a Vendor Specific Object Type or a Vendor Specific Object Index the Object Type Defined word
shall be defined as one of the two following formats:

1) Organization Unique Identifier (OUI) Object Type Defined Word format: the Organizational Unique Identifier
Object Type Defined Word format provides a method within the object header to uniquely identify an Object
within the Vendor Specific classifications.

– The MSB, bit 31 is set to a one.

– 7 Bits, 30 through 24 may be defined by the vendor

– 24 bits, 23 through 0 are the IEEE OUI Company ID

 Table 6 – Organization Unique Identifier Object Type Defined Word format

31                             24 23                                 16 15                               8 7                               0

1 7 bit Vendor 
defined value     IEEE OUI Company ID
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2) Non Organization Unique Identifier Object Type Defined Word format: the Non Organizational Unique Identi-
fier Object Type Defined Word format provides a format that gives the vendor value control of 31 of the 32
bits of the Object Type Defined Word.

– The MSB, bit 31 is set to a zero.

– 7 Bits, 30 through 24 may be defined by the vendor.

5.6.5 Object Data Packing

Data Packing is the placement of the data (bytes and bits) within the transmission words. Information on Data Pack-
ing is contained in annex G.

 Table 7 – Organization Unique Identifier Object Type Defined Word format

31                             24 23                                 16 15                              8 7                               0
0 31 bit Vendor defined value     
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