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t’s a safe bet that most video operations 

will be driven by IP technologies in the 

not-so-distant future. They’ll be reaping 

some key benefits including lowered 

OPEX through the use of less-costly 

cabling and commodity hardware, and the 

ability to source software from many 

different vendors. 

The only thing standing in the way of 

widespread IP adoption is a set of interoperability 

standards to ensure that the new technologies all 

work and play well together. The good news is 

that the industry is making great strides in 

developing and adopting open IP standards and 

methodologies, the most important being SMPTE 

ST 2022-6 and the draft SMPTE ST 2110, based 

on Technical Recommendation 03 and Technical 

Recommendation 04 (TR-03 and TR-04) from the 

Video Services Forum (VSF). This article will 

present an overview of the current IP standards 

landscape, particularly with regard to the 

emergence of SMPTE ST 2110.

A brief history of IP standards efforts
This story begins in 2013, when the Joint Task 

Force for Networked Media (JT-NM), comprised 

of the Society of Television and Motion Picture 

Engineers (SMPTE), the European Broadcast 

Union (EBU), and the Video Services Forum 

(VSF), issued a “Request for Technology” 

regarding the use of studio video over IP. After 

the request received more than 27 proposals, it 

became clear that someone else needed to weigh 

in and help define what the overall industry was 

asking for. Therefore, JT-NM created a document 

with the essential guidelines for this need.

The VSF took on the effort, and, with the aid 

of industry companies, its Studio Video over IP 

(SVIP) activity group published two technical 

recommendation documents, TR-03 and TR-04, 

in just a year.

TR-03 and TR-04 are simply recommendations, 

and if the work stopped there, we might be left 

with chaos as each manufacturer tried to execute 

products based on its own interpretation. 

Therefore, the two documents needed a push 

from other bodies in order to move them into the 

realm of working proposals and then finalised, 

adopted standards. 

The next step was the formation of the 

Alliance for IP Media Solutions (AIMS), which 

came together in December 2015 with a mission 

statement to implement TR-03 and TR-04. 

There are now about 67 member AIMS 

companies, all of whom are committed to 

delivering actual, working products based on 

open video-over-IP standards derived from the 

TR-03 and TR-04 roadmaps.

With VSF providing the recommendations and 

AIMS handling implementation and proof of 

concept, all that remains is to formalise a full-

blown SMPTE standard – requiring the 

involvement of, well, SMPTE.

SMPTE has set up the 32NF60 Work Group 

for SVIP with the goal of codifying SMPTE 

Standard 2110, a true specification embodied by 

VSF TR-03 and TR-04. This draft group, including 

some of the VSF cohorts and others that 

authored the original recommendation 

documents, began work in earnest shortly before 

last year’s NAB Show.

Along the way, other organisations have 

contributed important pieces to the IP standards 

puzzle. The Advanced Media Workgroup Alliance 

(AMWA) a group closely associated with VSF, 

took the initiative to tackle a very fundamental 

requirement for IP solutions – the discovery and 

registration of IP addresses. 

Not wishing to reinvent the 

wheel, AIMS chose to adopt 

the AMWA’s NMOS IS-04 

protocol. In another example, 

the Audio Engineering Society 

(AES) has gone to great 

lengths to create AES 67, 

a standard for uncompressed Pulse Code 

Modulation (PCM) audio over IP that seemed the 

obvious choice given its overall scope in the 

professional audio community.

At IBC 2016, the JT-NM, along with EBU, 

AES, AIMS, VSF and SMPTE, showcased more 

than 50 companies interoperating in various 

capacities, and later offered a new roadmap 

(Figure 1) showing users the enormous progress 

and cooperation these groups have made in just 

three short years. Since the foundation of the 

core draft of SMPTE 2110 was still in 

development then, the thrust behind this IBC 

interop centred primarily around SMPTE 2022-6. 

At another more recent interop that concluded 

in February of 2017, the base draft SMPTE 2110 

was finally given a test run -- and the results were 

just as impressive, with over 20 companies 

demonstrating core interoperability. Coming up at 

the 2017 NAB Show will be an “IP Showcase,” in 

which almost 50 companies are expected to show 

the progress on their draft SMPTE 2110 efforts.

SMPTE 2110 draft
In November 2015, when the SVIP committee of 

the VSF published TR-03, it represented the 

culmination of the broadcast industry’s input for 

creating a standard based solely on IP. 

Furthermore, the committee found that the earlier 

2022-5/6/7 standards didn’t address the need to 

readily separate video, audio, and data streams. In 

a live studio environment using SDI, there is 

implicit binding of audio and video. Multilevel 

breakaway creates the need to de-embed and 

embed audio constantly, which is not only far 

from ideal but also expensive. 

Therefore, the main conceptual idea of TR-03, 

as embodied by SMPTE ST 2110, is that each 

element is separate, with video, audio, and data 

each carried in a separate multicast stream 

with a unique address and utilising an RTP 

packet scheme.

The SMPTE ST 2110 standard includes 

five sections:

1. 2110-10 System Timing and Definitions
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2. 2110-20 Video (based loosely on RFC4175)

3. 2110-21 Video timing models

4. 2110-30 Audio (AES67)

5. 2110-31 Audio (AES3 using the 

Ravenna* method)

6. 2110-40 Ancillary Data

7. 2110-50 2022-6 Video and AES 67 Audio

2110-10 describes the system timing and how 

RTP packets will be used, as well as how each of 

the streams will be carried in the network.  

2110-20 video uses the internet IETF standard 

RFC 4175. This standard eliminates the need for 

the vertical blanking interval and other historical 

encapsulations of additional signals. It also 

provides a means to incorporate just the video 

essence that creates lines of video, no matter the 

desired resolution and frame rate. In other words, 

the video supports the fundamental pixel video 

stream without the burden of sync and Video 

Ancillary Data (VANC).

2110-21 addresses the timing models for video 

and addresses present FPGA designs as well 

as designs that will be software-based. These 

include a timing model for “narrow” timing for 

much tighter specifications, as well as a model for 

“wide” timing for software models that have not 

yet reached the kind of precision that dedicated 

hardware can offer. In other words, these two-

timing models offer users some flexibility for 

current designs based on hardware and future 

implementations using software designs.

2110-30 leverages AES 67 for the carriage of 

uncompressed PCM audio signals, allowing the IP 

audio signal stream to be transported separately 

and thereby eliminating the need to “unbind” the 

audio from the video; i.e. discreet or unembedded 

audio. It took years for audio engineers to come 

to agreement on AES 67, a single uncompressed 

standard for audio not just in paired channels but 

in multiple channels of audio – creating the 

possibility of carrying hundreds of channels.

2110-31 addresses legacy AES3 non-PCM 

audio. The industry has been using this format for 

the past couple of decades and will certainly 

require the ability to support legacy metadata 

formats into the future, as well as the essence 

audio of this format.

2110-40 addresses ancillary data that was once 

inside the SDI VANC area of the vertical interval, 

but in the new IP environment will be handled 

as a separate RTP essence that is not bound to 

video in the manner of current VANC data. 

CEA-608 and CEA-708 closed captioning, 

timecode, AFD, and other VANC data will 

be separated. 

2110-50 comes from the VSF’s TR-04 and is a 

derivation of 2022-6 and AES 67, using SMPTE 

2059-1/2 as the timing mechanism. This may be 

of particular interest to operators who like the 

simplicity of 2022-6 but need to provide separate 

AES 67 audio.

SMPTE 2059-1/2 is a separate standard that, 

by nature, creates a new genlock for IP that is 

similar to the black reference and tri-level sync 

of SDI. The difference is that this signal is not 

carried by a separate cable as in the past; instead, 

2059 allows the video, audio, and data to be 

stamped by Precision Time Protocol (PTP) 

packets within the network. Giving a single fibre 

the ability to carry not only video, 

audio, and data but also genlock is a huge 

development, giving broadcast engineers a 

powerful new ability to address lip 

synchronisation errors. 

The AMWA NMOS IS-04 is used for 

discovery and registration of devices to be 

identified by control systems. Control systems 

are able to identify readily the signal type and 

purpose; for example, when the SFP is plugged 

into the switch, the device will identify itself as 

either a transmitter or receiver – or both, in 

certain circumstances such as playout servers. 

The signal will also be able to “announce” 

whether it is video, audio, data, or a 

combination thereof depending on the device. 

This allows control systems to pick up the 

device and control it.  The AMWA committee 

working on this is also working on a set of 

network APIs to better define how senders and 

receivers can be controlled and orchestrated 

within the Ethernet fabric.

Conclusion – SDI routers for 
hybrid environments
As IP interoperability standards continue to 

mature, they’ll pave the way for broadcasters’ 

eventual wholesale migration to all-IP operations. 

In the meantime, many operators are exploring an 

incremental approach for migrating a baseband 

signal plant to IP. Clearly, the transition to IP will 

not be undertaken in wholesale fashion; rather, 

SDI and IP signals will coexist in broadcast 

facilities for years to come because operators will 

not completely abandon prior investments. 

Therefore, the scenario that makes technical and 

economic sense for existing facilities will be some 

combination of old SDI and new IP – facilitated 

by the continuing emergence of the 

interoperability standards as well as technologies 

and equipment that provide I/Os for native, 

uncompressed IP.  

Because SDI routers remain at the very heart 

of most broadcast operations – in fact, all of a 

current plant’s signal types go through them – 

they provide an ideal place for exchanging signals.  

By leveraging the power of SDI routing, both IP 

and SDI environments can coexist in this hybrid 

fashion for years to come. If history is any guide, 

broadcast equipment will begin to ship with 

both SDI and IP ports in further support of this 

hybrid strategy. 

Scott Barella is CTO of Utah Scientific, AIMS 

board of directors, and deputy chairman of the 

AIMS Technical Work Group.
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