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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 (M&E) and
professional audio/video industries. IPMX is based on the SMPTE ST 2110 and as such the VSF
TR-10 suite of Technical Recommendations is built as set of differences between SMPTE ST
2110 and IPMX.

This Technical Recommendation corresponds to the SMPTE ST 211
describes the transport of PCM digital audio using RTP protocol i
differences between TR-10-3 and SMPTE ST 2110-30. Some
document include the payload format, sample rate, Media C
and the IPMX Info Block definition for PCM digital augd

document and

Nt documents the
bject covered in this
ck, RTP Timestamps
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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 prg@lucts or applications.

TP protocol. Other
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3 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

VSF is composed of service providers, users and manufacturers. The organization’s activities

include:
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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 standards for national and
international standards bodies.

ion Law of the State of
tions and individuals

The VSF is an association incorporated under the Not For Profit Co
New York. Membership is open to businesses, public sector org
worldwide. For more information on the Video Services Fo

4 Conformance Notation
Normative text describes elements of the design that a
conformance language keywords: "shall," "should," or "

Informative text is potentially helpful to tf : le and can be removed,
changed, or added editorially without affect g atiye text does not contain
any conformance keywords.

All text in this document§¥D¥ i duction and any section

explicitly labeled as " a¥’start with "Note:”

The keywords "shall" and ' strictly to be followed to conform to
the docume

The ke indicate that, among several possibilities, one is
recommend mentioning or excluding others; or that a certain

The keywords "may" ot" 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.

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.
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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.

5 Normative References

- SMPTE ST 2110-30:2017 Professional Media Over Managed
Audio
- SMPTE ST 2110-10:2022 Professional Media over Ma

Timing and Definitions
- VSF TR-10-1 Internet Protocol Media Experienc
Definitions
- AES67-2018 AES standard for audio appli rmance

etworks: PCM Digital

P Networks: System

6 Definitions
For the purposes of this d@8 W8¥terms, and deRmitions of VSF TR-10-1 and those of
SMPTE ST 2110-30 apply.

IPMX network interface r8 cments shall be in accordance with the provisions of SMPTE ST

2110-10 section 6, subject#0 the additional constraints in this document.

All IPMX Media streams shall have a UDP destination port value that is even, and that is greater
than 1024.

All IPMX Media streams should have a UDP destination port value that is greater than 5000.

Note: The interested reader can refer to RFC 3551 section 8 for
a description of the selection of the above port number range.
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Audio PCM IPMX Sender’s digital audio streams shall conform to AES67, including the Session
Description Protocol (SDP) as described in IETF RFC 4566, subject to the constraints in this
document and those of TR-10-1.

Notwithstanding the provisions regarding SIP in AES67, audio PCM IPMX Receivers need not
support Session Initiation Protocol (SIP) for audio nor any other specific method mentioned in
AES67 for audio connection management.

IPMX Senders shall make their SDP object available through the ma
interface of the device.

ement programming

The UDP size of each RTP packet shall not exceed the Stan
SMPTE ST 2110-10.

ize Limit as specified in

8 Payload Formats and Sample Rat
IPMX Senders and Receivers of PCM digital audio sh
48 kHz.

IPMX Senders and Receivers of PCM dig i igital audio sample rates of
44.1 kHz and 96 kHz.

ers shall support both L16 and L.24

Senders shall support either L16 or L24

When operating at 4%
encoding.

z sampling rate, [IPMX Senders and Receivers shall support L16

When operating at 96 kH
encoding.

gampling rate, IPMX Senders and Receivers shall support L24

Devices may support other audio format and sampling rate combinations. However, using
combinations of sampling rates and payloads encoding beyond those defined in this document
are outside the scope of this TR.
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9 Media Clock, RTP Clock, and RTP Timestamps
The Media Clock, RTP Clock and RTP Timestamps shall comply with the provisions of VSF
TR-10-1.

The rate of the Media Clock and RTP Clock shall be the same as the digital audio sample rate.

10IPMX Sender and Receiver Conformance Levels

Audio IPMX Receivers shall support reception of any audio stream
Conformance Level A as set forth in SMPTE ST 2110-30, sectio
of audio channels the IPMX Receiver can process.

Audio IPMX Senders shall support transmission of at le
number of audio channels that can be received by an

IPMX Receivers may support other conformanc
7 table 2.

t=t=t=t=t=t=t=t=t=t=t=t=+=+=+
IPMX Info Block length |
=ttt =ttt =t =ttt =ttt
reserved |
—t—t ettt bttt =ttt =ttt
s-refclk String |

IPMX
Info
Block

|

+-t—t—+—+-+ =+ tt—t—t—t—t—+—+—t—t—t—t—+—+—+—+—+—+—+—+—+
mediaclk string

|

|

t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=+=t=+=+=+

Media | Media Info Block type = 0x0002] Media Info Block length |

Info  +—t—F—+—t—t—F—+—t—t—F—F—F—t—t—F -ttt =ttt —F—F—t—F—F—F—+—+—+

Block | sampling rate
tt—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t -+ttt -ttt —+—+—+—+—+
| sample Size |channel Count | packet time

Fot ettt -ttt —F—t—t—F—F -ttt —F—F—t—F—F—F—t—F—F—+—+—+
| measuredsamplerate
Fot—t ettt -ttt —F—t—t—F—F—t—t—F—F—F—t—F—F—F—t—F—F—+—+—+
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channel-order string length |

e e et e e e el R A e
channel-order string |

|

|
=t=F=+=+4=4=F=+=+=4=F=F=+=+4=F=F=+=+=4=F=F=+=4=F=F=+=+=F=F=F+=+=+=+

Figure 1 — IPMX header extension for PCM digital audio media

|
+
|
|
|
+

IPMX tag: 16 bits
See TR-10-1 section 8.7 (RTCP Sender Report General Provision)

IPMX Info Block length: 16 bits
See TR-10-1 section 8.7 (RTCP Sender Report General Provis;

block version: 8 bits
See TR-10-1 section 8.7 (RTCP Sender Report Gener

reserve: 24 bits

ts-refclk string: 64 bytes
See TR-10-1 section 8.7 (RTCP Sender RS

mediaclk string: 12 bytes
See TR-10-1 section 8.7 (RT

sample size: 8 bits
Shall correspond to the nusfiber of bits used for sample encodings in the RTP payload as defined
in AES67 section 7.1, value shall be either 16 or 24.

channel count: 8 bits
Shall be equal to the number of channels present in the RTP PCM audio stream.

packet time: 16 bits
Shall be equal to the packet time in microseconds corresponding to the ptime attribute defined in
AESG67 section 8.1

10 VSF TR-10-3:2023
[@) oo



measuredsamplerate : 32 Bits
Shall correspond to the measured sample rate parameter in Hz as defined in TR-10-1 section 10.3
(Baseband Audio Sender Signaling) for the current PCM audio stream.

channel-order string length: 32 bits
Shall be the length of the channel-order string in 32-bit words, including any padding

channel-order string: variable size
Shall correspond to the channel-order string value as defined in SM
6.2.2 padded with 0x0 byte values to align on a 32-bit boundary

2110-30 section

12RTCP Sender Report Example (Informatj

v=0
o=- 1618348182647029200 1618
s=IP audio OUT 1
t=0 0

m=audio 10000 RTE
c=IN IP4 239.3Q
a=source-filter:

IP4 25.25.30.151

a=mediaclk:

Referring to Figure 1 T

Report corresponding to t ample would be:

V=2

P=0

RC=0

PT =200

length =36
Note: 36 is the size in 32-bit words of the packet payload - 1 as
specified in RFC 3550 section 6.4.1. It is obtained by summing the
length in Bytes of RTCP Sender report header (8) plus the length of the
sender info (20) plus the length of the IPMX Info Block (2 bytes for

11 VSF TR-10-3:2023
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SSRC = 2345
NTP timestamp, most significant word = 1666377592
NTP timestamp, least significant word = 777737730
RTP timestamp = 4070650991
sender’s packet count = 9000560
sender's octet count = 432026880
IPMX tag = 0x5831

IPMX Info Block length = 29

IMPX tag, 2 for IPMX length, 1 for the IPMX Info Block version counter
+ 3 reserved bytes + 64 for ts-refclk string + 12 for mediaclk string)
+ the length of the Media Info Block (2 for the media block type + 2
for the media info length + 4 for the sampling rate + 1 for the sample
size + 1 for the channel count + 2 for the packet time + 4 for the
measuredsamplerate + 4 for the channel-order string length + the
actual length of the channel-order string field). Thus, the total size
in Bytes is 8+20+ (2+2+1+3+64+12) + (2+2+4+1+1+2+4+4+16) = 148. To get
the amount in 32-bit words we divide by 4 and get 37. And finally
subtract 1 to get 36.

Note: 29 is the size in 32-bit words O

length in Bytes as follows
length, 1 for the IPMX Info
64 for ts-refclk string + 12
Media Info Block (2 for the MeWl

the sample size + 1
for the

ring length + the
actual leng [ ring field). Thus, the total size
L+1+2+4+4+16) = 120. To get the
get 30. And finally subtract 1

in Bytes is (2
amount in 32bit

Note: 8 is
specified in

32-bit words of the Media Info Block - 1 as
rror! Reference source not found. of this
document. It is ained by summing the length in Bytes as follows 2
for the Media IO Block type + 2 for the Media Info Block length + 4
for the sampling rate + 1 for the sample size + 1 for the channel count
+ 2 for the packet time + 4 for the measuredsamplerate + 4 for the
channel-order string length + the actual length of the channel-order
string field). Thus, the total size in Bytes is (2+2+4+1+1+2+4+4+16) =
36. To get the amount in 32bit words we divide by 4 and get 9. And
finally subtract 1 to get 8.

sampling rate=48000
sample size=24
channel count=8
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packet time=125

measuredsamplerate =47952

channel-order string length=4
Note: 4 is the size in 32bit words of the channel-order string as
specified in section 11 of this document. It is obtained by taking the
length of the channel-order string field in bytes (including the 0x0
byte padding) and diving by 4.

channel-order string="SMPTE2110.(U08)”

The following figure shows the corresponding RTCP Sender Report

0 1 2 3
012345678901 2345¢6721829020 4 56 78 901
t=t=d=t=t=d=t=t=d=t=t=t=t=t=t=t=t=t=t=+=1+ == f=t=t=t=t=+
header | 210] 0 | 200 |
e T e o Tl ah T L
| |
t=t=+=+ +
sender | |
info e e R e Rl e e e e ARt et G R RN,  ~mbanly gkt +
| |
e T o o O e e +
| |
bttt ettt — b=t =t =+ — N+ —+—+—+ —+ A+~ —+ —+—+—+—

IPMX
info  t-t-t-t-t+-1 MRt -+-+- Rt -+ttt Gttt Pttt
block

0x00 0x00 0x00 0x00
0x00 0x00 0x00 0x00
0x00 0x00 0x00 0x00
0x00 0x00 0x00 0x00
0x00 0x00 0x00 0x00
0x00 0x00 0x00 0x00
0x00 0x00 0x00 0x00
0x00 0x00 0x00 0x00

tt—t—t—t—t—t—t—t—t—t—t—t—t -ttt -+ttt -ttt —+—+—+—+

| 0x73 0x65 Ox6e 0x64

| 0x65 0x72 0x00 0x00

| 0x00 0x00 0x00 0x00

| 0x00 0x00 0x00 0x00

t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=+=t=+=+=+
media | 0x0002 | 8
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block | 48000

et R e s e St s et s e

tot—t—t—t—t—t—t—t—t—t—t—t—t—t—t -ttt -ttt —4—
| 24 | 8 | 125
tot—t—t—t—t—t—t—t—t—t—t—t -ttt -ttt —4—
| 47952
tot—t—t—t—t—t—t—t—t—t—t—t—t—t—t -ttt -ttt ——
| 4
tot—t—t—t—t—t—t—t—t—t—t—t—t—t—t -ttt -ttt —4—
0x53 0x4d 0x50 0x54

0x45 0x32 0x31 0x31

0x30 0x2e 0x28
0x30 0x38 0x29
t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=+=+= =t=t=t=t=t=t=+=

Figure 2 — PCM digital audio IPMX RTCP S example

- — — + — + — + — + — +
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