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Executive Summary

Internet Protocol Media Experience (IPMX) was created to foster the adoption of open
standards-based protocols for interoperability over IP in the media and entertainment and
professional audio/video industries. [IPMX is based on the SMPTE ST 2110 standard.

This Technical Recommendation documents the transport of HDMI InfoFrame using RTP
protocol in IPMX based on SMPTE ST 2110-41.
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1 Introduction (Informative)

IPMX, which stands for IP Media Experience, is based on two families of specifications. The
SMPTE ST 2110 Professional Media Over Managed IP Networks suite of standards for the
transport of video, audio, and ancillary/control signals over IP networks, and the NMOS REST
APIs from AMWA, which provide discovery, connection management, and control.

IPMX is an accessible, open standard that meets the needs of professional and consumer video
and audio users in a wide variety of contexts while giving manufacturers and developers what

they need to build low-latency, interoperable, IP based audiovisual

an IP network using an RTP stream in an [IPMX system.
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1.2 About the Video Services Forum

The Video Services Forum, Inc. (www.videoservicesforum.org) is an international association
dedicated to video transport technologies, interoperability, quality metrics and education. The
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VSF is composed of service providers, users and manufacturers. The organization’s activities
include:

e providing forums to identify issues involving the development, engineering, installation,
testing and maintenance of audio and video services;

e cxchanging non-proprietary information to promote the development of video transport
service technology and to foster resolution of issues common to the video services industry;

e identification of video services applications and educational services utilizing video
transport services;

e promoting interoperability and encouraging technical
international standards bodies.

for national and

The VSF is an association incorporated under the Not For tion Law of the State of
New York. Membership is open to businesses, public izati d individuals

worldwide. For more information on the Video Ser,
please call +1 929-279-1995 or e-mail opsmgr

2 Conformance Notation

Informative text is potentiallysh C nd can be removed,
changed, or added editqa ing irigg ilITYQPT mative text does not contain

The keywords dicate that, among several possibilities, one is
recommended as par® itaglle, without mentioning or excluding others; or that a certain
course of action is pref necessarily required; or that (in the negative form) a certain

possibility or course of acti® deprecated but not prohibited.

The keywords "may" and "need not" indicate courses of action permissible within the limits of
the document.

The keyword “reserved” indicates a provision that is not defined at this time, shall not be used,
and may be defined in the future. The keyword “forbidden” indicates “reserved” and in addition
indicates that the provision will never be defined in the future.
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A conformant implementation according to this document is one that includes all mandatory
provisions ("shall") and, if implemented, all recommended provisions ("should") as described. A
conformant implementation need not implement optional provisions ("may") and need not
implement them as described.

Unless otherwise specified, the order of precedence of the types of normative information in this
document shall be as follows: Normative prose shall be the authoritative definition; Tables shall
be next; followed by formal languages; then figures; and then any other language forms.

3 Normative References
- SMPTE ST 2110-41:2024 Fast Metadata Framewo
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4 Definitions

For the purposes of this Technical Recommendation, the terms, and definitions of VSF TR-10-1,
SMPTE ST 2110-41 and the following apply.

InfoFrame Block HDMI InfoFrame data transported through the mechanism defined
in this TR.

Information Frame Packet A packet formatted according to this TR, containing zero or more
Information Frame Packages.

Information Frame Package Data Item Package that contains more InfoFrame Blocks and

5 General Provision
IPMX Devices that transport HDMI InfoFrame $a network sha compliant to
SMPTE ST 2110-41 subject to the constraints in this i mmendation.

X Senders with "a baseband
input that supports InfoFrames and 5 an InfoFrame stream

Note: This Technical Recommendat

Note: In ANSI/CTA
field of video.

d audio InfoFrame are sent once per frame or

7 RTP Payload For
The Data Item Type shall be set to 0x100100 by IPMX Senders that are compliant to this TR.

IPMX Receivers that are compliant to this TR shall support Data Item Type 0x100100. Other
Data Item Types may also be present in the stream, Data Item Type not supported by compliant
IPMX Receivers shall be ignored.
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Note: This provision enables the transport of other Data Item Types in the
same RTP stream. It is not in the scope of this TR to define those other Data
Item Packages.

Note: The value for Data Item Type of 0x100100 was allocated for HDMI
InfoFrame use by VSF from the allocated pool provided by SMPTE and is
registered in the SMPTE ST2110-41 Administrative Register.

The K bit shall be 0.

Data Item Contents shall be as defined in the Data Item Payload s

8 SDP Signaling

IPMX Senders compliant to this TR shall include the fi

For example, when the associated media strd
attribute 1s included in the media stream SDP §

a=infoframe:540

9 Sender Schedulé

All IPMX Seg an i " ast one Information Frame Packet once

frame or field and after th8 fleo information packet of the previous frame or field.

10 NMOSIS-05

An IPMX Sender compliant to this TR shall extend the NMOS IS-05 Sender transport
parameters with an "ext _infoframe enabled" boolean attribute.

The "ext_infoframe enabled" shall be set to true to indicate that the IPMX Sender produces an
infoframe stream.
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The "ext_infoframe enabled" shall be set to false to indicate that the IPMX Sender does not
produce an infoframe stream.

When the "ext_infoframe enabled" attribute is not present in an [IPMX Sender transport
parameters, it indicates that an infoframe stream is not supported by the Sender.

11 IPMX InfoFrame Receiver

An IPMX Receiver compliant to this TR may ignore any InfoFrame RBlock that it is unable to

process.

An IPMX Receiver compliant to this TR shall not expect th of InfoFrame Blocks will

be present in every frame or field.

InfoFrames shall be assumed to be effective for the video with the

corresponding Timestamp.

12 Data Item Payload forma

Figure 1 below shows the format of the D
in this TR.

or the HDMI InfoFrame used

ottt

|
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|
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Figure 1 — HDMI InfoFrame Data Item Payload format
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The Data Item Payload is composed of one or more InfoFrame Blocks. InfoFrame Blocks are
defined in following section. Each InfoFrame Block shall be composed of one or more Dwords.

If there is no InfoFrame to convey, the data Item Payload shall have one Null InfoFrame Block.
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13 InfoFrame Block

Figure 2 below shows the format of an InfoFrame Block when Info Type is between 0x00 and
0x7F. InfoFrame Blocks in this range are 32 bytes. The InfoType is the value of HBO. The
definition of HBO through HB2 and PBO through PB27 are defined in the HDMI specification.
The Rsvd field shall be 0.

0 1 2 3
0123456789 01234567890123456782901

bttt =ttt bttt =ttt =ttt gt~ =t~ —t—t—+—+
| Info Type/HBO | HB1 | HB2 Rsvd
Y
| PBO | PB1 | PB3 |
bttt ettt =ttt =ttt —F— ottt =ttt |
| PB4 | PB5 | |
bttt ettt =ttt =ttt —F—

| PB8 | PB9 | |
fot—t—t -ttt —t—+

| PB12 |

fot—t—t -ttt —t—+

| PB16 |

fot—t—t -ttt —t—+ -

| PB20 |

fot—t—t—t—t—t—t—+ —+—

| PB24 |

e R T et S T

Figure 2

to_Type is between 0x80 and
0x8F. InfoFrame Blocks 11ghh cal | umber of Dwords.

Info Data

| Padding |
R e T s et T el
Figure 3 — InfoFrame Block for Info Type 0x80 to OxFF

Info_type: 8 bits
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The Info_type field of the InfoFrame Block shall indicate the type of data conveyed by this
InfoFrame Block. Info_type between 0x00 and 0x7F shall be defined in one of the HDMI
specification. Info_type between 0x80 and 0x9F shall be as defined in the CEA-861 specification
where bits 6-0 of the Info_type represents the Info Frame Type Code and bit 7 is 1. Info_type
between 0xA0 and OxFF are reserved for future use.

Info_version: 8 bits
The Info_version field of the InfoFrame Block shall indicate the version of the Info_type for this

InfoFrame Block. For InfoFrame Block defined by the CEA-861 s cation, CEA-861 defines
the value to use for Info_version.

Info length: 8 bits
The Info_length shall indicate the number of bytes (N)

Info Data: N * 8 bits
The Info Data is the payload data of this InfoF . efined by the

Padding: M * 8 bits
Padding is data added to the InfoFrame B me Block is a multiple of 32
bits.

14  Null InfoFray
A Null InfoFrame B
InfoFrame Block are 0.

Muck where

o_type is 0 and all bytes of the

o 1.4b 2.1a
Info_type | Description Video | Audio | Video | Audio
0x03 General Con X X X X
0x04 ACP Packet X X
0x05 ISRC1 Packet X X
0x06 ISRC2 Packet X X
Ox0A Gamut Metadata Packet X X
0x0D Audio Metadata Packet X
Ox7F Extended Metadata Packet X
Ox7F Extended Metadata Packet X
0x81 Vendor-Specific InfoFrame X X
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0x82 AVI InfoFrame X X
0x83 Source Product Descriptor InfoFrame X X
0x84 Audio InfoFrame X X
0x87 Dynamic Range and Mastering InfoFrame X

Table 1 — HDMI Control and InfoFrame packets

Note: There exist other InfoFrame Block types such as NTSC
vertical blanking interval information.

Note: Audio Clock Regeneration InfoFrame has been removed

from the list since the IPMX receiver n enerate 1ts own

Audio Clock Regeneration InfoFrame.
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