
Introduction
Videoconferencing has evolved from its early days 
of limited functionality and incompatible systems 
to become a critical tool in the modern business 
world, helping remote teams collaborate in real-time 
and connecting people globally. However, one 
challenge has persisted throughout its evolution: 
interoperability. Despite significant technological 
advancements, interoperability between different 
videoconferencing systems and platforms remains 
a complex issue. While manufacturers and 
service providers often claim to champion open 
communication, many prefer to lock customers 
into their proprietary ecosystems, blocking true 
interoperability and stifling competition.

This whitepaper will explore the historical 
development of videoconferencing interoperability, from early proprietary systems to modern cross-platform solutions. 
We will examine why interoperability was so critical (yet difficult to achieve) from the outset, the market dynamics 
that shaped loose standards, and the ongoing struggle for genuine interoperability despite claims to the contrary. 
Additionally, we will compare leading solutions today, including third-party providers and platform-provided 
solutions, and analyze their strengths and weaknesses in the current landscape.

The Early Days of Videoconferencing
History
To discuss the history of videoconferencing, we must first delve a little bit into the origins of the telephone itself and 
the development of telephony under the Bell System. The Bell System was the foundational structure that dictated 
the growth of telephone networks in the United States. In its early days, the Bell System, through its lead firm, AT&T, 
established a monopoly over the telephone industry. This allowed it to dictate the standards that would ensure 
compatibility across all phone networks. The top-down approach employed by AT&T led to a unified system 
where any telephone could communicate with any other. This standardization was critical in creating a seamless 
communication network across the country and, later, the world.
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As AT&T’s dominance in telephony grew, so did its 
ambitions. One of the most fascinating chapters in 
this history was the development of the Picturephone, 
a precursor to modern videoconferencing. The 
Picturephone was unveiled at the 1964 World’s Fair 
as a futuristic device that would allow people to see 
and talk to each other over long distances. While the  
Picturephone was a technological marvel for its time, 
it never gained widespread adoption due to high 
costs, technical limitations, and a general lack of  
consumer interest. However, its development laid  
the groundwork for future innovations in visual  
communication.

The evolution of 
videoconferencing 
took a significant 
turn following 
AT&T’s divestiture 
in 1984, marking 
its monopoly’s end. 
With the breakup of 
the Bell System, the 
telecommunications 
market opened up 
to competition, and 
various companies 
began developing 
videoconferencing 
technologies. Unlike the unified telephony system 
developed under AT&T, videoconferencing emerged 
from a free-market environment where different 
vendors pursued their interests. This led to the creation 
of fragmented and loosely standardized systems.

In the late 1980s and early 1990s, the first 
commercial videoconferencing devices began to 
appear, with companies like VTel, CLI, and PictureTel 
leading the charge. These early systems were initially 
based on proprietary algorithms and connected over 
various public and private networks (Frame Relay, 
Switched 56, ISDN, etc). Eventually, the H.320  

encoding for ISDN became a standard that was 
meant to be interoperable – one that would 
allow video calls between systems from different 
manufacturers. In theory, this was supposed to create 
a unified framework for videoconferencing, similar to 
the one for telephony.

However, the reality of H.320 was far more  
complicated. The H.320 systems often struggled to 
connect across brands despite being billed as an 
interoperable standard. Proprietary algorithms and 
enhancements made by individual vendors meant that 

intra-brand calls 
– calls between 
systems from the 
same manufacturer 
– worked more 
smoothly and with 
higher quality than 
inter-brand calls. 
For instance, a VTel 
system connecting 
to a PictureTel 
system was 
technically possible, 
but the resulting 
connection was 
often plagued by 
poor performance, 

lower video quality, or outright failure. ISDN was also 
notoriously difficult to install correctly in its early days.

These challenges were exacerbated by the fact 
that manufacturers had little incentive to solve 
interoperability issues. Each company wanted to keep 
customers within its proprietary ecosystem, leading to 
a scenario where intercompany calls – those between 
different businesses using different brands – became 
a logistical nightmare. To make such calls work, 
companies often had to invest in expensive bridges, 
customized setups, and significant troubleshooting, 
which were both time-consuming and costly.

Inaugural call, Picturephone booth service, 1964. Illinois Bell Telephone President 
John de Butts in Chicago talks to First Lady Lady Bird Johnson in Washington. 
(Courtesy AT&T Archives and History Center)
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The early days of videoconferencing were, therefore, more about promise than performance. The technology 
had the potential to revolutionize communication, but the fragmented approach to development and the 
competitive nature of the market hampered it. Despite these challenges, the foundation laid by these early 
systems paved the way for the more advanced and user-friendly videoconferencing solutions we use today. 

Bridges
As videoconferencing evolved, the 
need to connect multiple devices 
from different manufacturers posed 
a significant challenge. This is where 
videoconferencing bridges, also known 
as Multipoint Control Units (MCUs), 
played a crucial role. Companies like 
Radvision, Codian, and Accord (later 
purchased by Polycom) developed 
sophisticated bridges that could not only 

link multiple videoconferencing systems but also perform the necessary transcoding to ensure these disparate 
systems could communicate effectively. These devices became the backbone of early videoconferencing 
infrastructure, enabling organizations to conduct multipoint calls that spanned various locations and 
technology platforms.

These and other similar companies were some of the pioneers in the development of intercompany 
videoconferencing. Their MCUs allowed different systems, often from competing vendors, to connect in a 
single conference. By managing the video and audio streams from each participant, these bridges could 
transcode the data into compatible formats across all devices involved. This capability was particularly 
important in an era when proprietary standards and algorithms were the norm, making direct connections 
between different brands difficult or impossible.

Codian, later acquired by Tandberg then Cisco, and Accord, which soon became Polycom’s MGC (Multipoint 
Gateway Controller), further advanced this technology. These bridges not only supported connections 
between multiple endpoints but also provided enhanced features like layout control, allowing the conference 
host to manage how participants appeared on screen. The ability to transcode video and audio in real-time 
was a critical function of these bridges, ensuring that even systems with varying capabilities – such as different 
video resolutions, codecs, or network protocols – could participate in the same conference. These bridges 
effectively leveled the playing field, allowing organizations to maximize the use of their existing technology 
investments while still embracing the growing trend of intercompany video communication. 

The Shift to IP-Based Networks
The late 1990s and early 2000s saw the transition from ISDN to IP-based networks, marked by the 
introduction of the H.323 standard. This shift allowed videoconferencing over the Internet rather than 
dedicated ISDN lines, offering greater flexibility and scalability. However, the fundamental interoperability 
problems didn’t end; they just changed.
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H.323 was designed to support video, audio, and 
data communication over IP networks, theoretically 
allowing different systems to connect more easily. 
But once again, vendors tweaked the standard to 
optimize it for their own equipment, making cross-
brand communication challenging. The proprietary 
approach remained the same: vendors wanted their 
devices to work better with their own ecosystems 
than with those of their competitors. Different 
forms of encryption and evolving standards were 
always making 
cross-manufacturer 
calling problematic. 
Additionally, inter-
company IP-based 
calling now had to 
deal with firewall 
restrictions, which 
again had no universal 
industry solution.  
The result continued 
the same proprietary 
issues that plagued 
the ISDN days – vendors prioritized intra-brand 
functionality over true interoperability.

�The Immersive TelePresence Era
In 2006, the era of Immersive Telepresence began. 
Multiple companies (HP, Teliris, etc.) introduced 
products that had higher resolution, used greater 
bandwidth, and were more reliable. Cisco was not 
the first in the space, but it quickly became the leader 
with its “TelePresence” solution. While these solutions 
offered unmatched video and audio quality, they did 
so at the cost of compatibility. Cisco’s TelePresence 
was a closed system, meaning it could only 
communicate with other Cisco TelePresence systems, 
making it incompatible with the broader market of 
existing videoconferencing equipment.

Cisco’s initial approach to TelePresence reflected 
the larger industry trend: manufacturers were still 
willing to sacrifice interoperability in favor of creating 
proprietary ecosystems that locked customers into 
their products. However, Cisco eventually realized 
the limitations of this strategy. In response, they 
commissioned Radvision to develop a gateway 
solution that would allow TelePresence systems to 
connect to non-Cisco devices, albeit with limited 
functionality. 

This period also 
saw Cisco set 
up third-party 
service vendors 
as “exchanges” to 
connect firms using 
their product. The 
bandwidth for a 
call was enormous, 
and the costs were 
enormous as well.

In 2010, Cisco purchased their competitor Tandberg 
– which was a firm that strongly supported open 
standards. After some internal debates, Cisco began 
the transition from being a champion of closed 
systems to a supporter of open standards. Tandberg’s 
influence led to Cisco adopting a more open 
approach to interoperability, allowing their systems to 
connect more seamlessly with other brands.

Microsoft’s Approach:  
The Rise of WebRTC
CVI
While Cisco was moving toward open systems, 
Microsoft took a different approach. 
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Microsoft’s foray into videoconferencing had many 
steps. Their products were called LCS then OCS, then 
Lync then (and currently) Teams. As these solutions 
grew in popularity, Microsoft strongly resisted 
providing interoperability options. When pushed 
by their users to become interoperable, Microsoft 
first backed its own flavor of interoperability, then a 
somewhat more standard one based on WebRTC 
– a technology that 
allowed real-time 
communication directly 
through web browsers 
without requiring 
additional plugins or 
software. This decision, 
however, created new 
challenges, as WebRTC 
was not compatible 
with the traditional 
videoconferencing 
standards (like H.323 
or SIP) that the industry 
had long relied upon. To 
bridge the gap between 
Microsoft’s solutions and 
other systems, Microsoft helped create, introduce, 
and champion third-party Cloud Video Interop (CVI) 
solutions. As opposed to using the industry standards 
at the time, this method allowed them to maintain 
control over what interoperability with Microsoft 
could and could not do. Companies like Pexip, 
Polycom, and others developed solutions within 
these Microsoft-controlled and provided parameters 
to enable non-Microsoft systems to connect to 
Microsoft’s platforms. CVI followed the same pattern 
of allowing basic compatibilities amongst disparate 
systems, but again, it lacked many of the advanced 
features available when using Microsoft’s platforms 
natively. It was again a solution that said, ‘We’ll 
let you be interoperable, but if you want a really 

great experience, you must use only our stuff.’ It was 
(and is) the same market-driven thinking that’s been 
hampering interoperability all along.

It’s Business, Not Technical
At the time, multiple companies offered interoperability 
services using CVI or other processes. For end-
user organizations, offloading the interoperability 

headaches to an external 
provider was often easier. 
Some providers leveraged 
the Microsoft-sanctioned 
CVI; others came up with 
their own methods that met 
with varying degrees of 
acceptance by Microsoft.

One company, StarLeaf, 
innovated by offering 
an unauthorized solution 
that bypassed Microsoft’s 
restrictions by deploying 
an interoperability engine 
– a virtual machine. While 

this approach worked technically, Microsoft quickly 
labeled the offering as unauthorized, undermining its 
viability​. 

StarLeaf’s story is particularly illustrative of the 
difficulties companies face attempting to create 
independent interoperability solutions. As an early 
innovator, StarLeaf built a platform that offered 
extensive interoperability across platforms. StarLeaf’s 
ability to deliver a functional solution without 
Microsoft’s explicit authorization demonstrated its 
commitment to solving the interoperability problem. 
However, this also placed StarLeaf in direct conflict 
with Microsoft’s preference to control the entire user 
experience. Despite being an innovator, its position 
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outside Microsoft’s approval ecosystem meant that StarLeaf’s solution was vulnerable to obsolescence 
whenever Microsoft made changes to its architecture.

StarLeaf’s downfall in 2022, when it fell into administration,​ can be partially attributed to the challenges 
of offering interoperability that Microsoft did not endorse. By relying on a solution that was not officially 
supported, StarLeaf took on risks that, in some ways, contributed to its financial instability. 

One also has to note that there are business negotiations and terms that take place between Microsoft and its 
partners, and avoiding those does not put you in good standing with the Microsoft leadership. This incident 
highlighted the power that major players like Microsoft wield in controlling the flow of communication and 
how they can stifle competition under the banner of maintaining quality and security.

Direct Guest Join
Direct Guest Join (DGJ) was the next interoperability process spearheaded by Microsoft (but worked on in 
the background by many industry providers.)  It is a feature that enables seamless interoperability between 
different videoconferencing platforms. It allows users to join meetings hosted on third-party services, such as 
Zoom, Cisco Webex, and Microsoft Teams, with a single click from a supported device. Unlike CVI, which 
required complex setups and the use of third-party service providers to bridge the gap between incompatible 
systems, DGJ offered a more streamlined and user-friendly experience, but it also had its limitations.

CVI relied on intermediary services provided by companies such as Poly, Pexip, and Cisco, which would 
translate video and audio streams into a format compatible with Teams. However, CVI deployments often 
required significant configuration, licensing, and management efforts, making them cumbersome for many 
organizations​.

In contrast, DGJ was designed to be a more straightforward solution. It leverages WebRTC technology to 
enable direct connections between different platforms without the need for extensive backend infrastructure. 
For example, a Microsoft Teams Room can join a Zoom or Webex meeting simply by clicking a join button, 
thanks to the embedded web experience provided by the DGJ feature. This approach reduces the need for 
additional hardware or software and simplifies the user experience, making it easier for organizations to 
adopt and implement​.

Despite its advantages, DGJ is not universally applicable across all platform combinations. The success of DGJ 
depends on the collaborative efforts between platform providers, as well as the technical capabilities of the 
devices involved. Microsoft has partnered with major videoconferencing providers like Zoom and Cisco to 
create a seamless experience, but not all platforms have reached the same level of integration. For example, 
DGJ works effectively between Zoom and Microsoft Teams Rooms or Webex and Teams Rooms because these 
companies have developed the necessary WebRTC-based integrations.

However, the required technical cooperation or market incentives may not be present for other platforms 
or more niche videoconferencing services. Additionally, certain features that users may expect in a native 
experience, such as content sharing or advanced meeting controls, might be limited or unavailable when 
using DGJ. This is because DGJ primarily focuses on establishing the video and audio connection, while more 
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advanced functionalities often rely on the specific 
capabilities of the native platform software​.

Consolidation of  
Interoperability Solutions
In recent years, the number of firms offering 
interoperability services – especially when 
connecting room systems to non-native platforms – 
has shrunk for various reasons. Poly was sold to HP, 
and the new management rapidly wanted to offload 
non-core services. HP|Poly moved all their clients 
to services by Pexip. Avaya essentially did the same 
thing a few months later.

BlueJeans, another 
original CVI provider, 
was sold to Verizon 
in 2020, but Verizon 
decided to shut their 
services down in 2023.

Cisco, which still 
operates its own 
CVI service, needed 
a solution for US 
Government users 
(typically called 
FedRamp.)  Cisco 
announced it would also 
be using the Pexip FedRamp services until it develops 
and offers its own higher security options.

After all the industry changes, Pexip has emerged as 
one of the leading providers of videoconferencing 
interoperability solutions. Pexip’s platform bridges 
various standards and protocols, allowing different 
videoconferencing systems to communicate 
seamlessly and provides a premium experience, 
supporting features that the basic interoperability 
connections often do not. By offering a flexible and 
scalable solution, Pexip has positioned itself as a 
leader in the space, particularly in markets where 

secure and reliable interoperability is essential, such 
as government and large enterprises.

Microsoft, which typically pushed users to Direct 
Guest Join, has also embraced a Pexip solution that 
provides enhanced feature support when connecting 
Microsoft Teams and Zoom calls. This represents a 
major change in Microsoft’s positioning.

The consolidation around Pexip has simplified 
the landscape, providing organizations with 
a single, reliable option for ensuring cross-
platform compatibility. They are not the only 
videoconferencing interoperability provider, but they 
are the largest and still growing. 

Another solution is 
provided by Synergy 
Sky, which allows older 
endpoints to connect 
to any flavor of video 
by using their cloud 
interoperability service. 
While specifically not 
certified or approved by 
Microsoft, this approach 
uses the protocols in 
the various platforms’ 
browser compatibility. 
Synergy Sky believes 

the platforms will always have to offer connection 
by browser, so they needn’t bother with the business 
side of certification. Only time will tell if this will 
remain a viable solution for premium interoperability 
experiences or if it will be forced down a similar path 
to StarLeaf.

The Ongoing Challenges of 
Interoperability
Despite technological advancements, interoperability 
remains a critical issue in the videoconferencing 
industry. While intercompany video calls have 
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become more commonplace, they are still not as seamless as they should be. Businesses worldwide struggle 
daily with the challenges of connecting different platforms for meetings, a problem that could have been 
solved years ago if manufacturers and service providers had truly embraced open standards.

User organizations consistently ask the various industry manufacturers for solutions that “just work.” They 
envision endpoints with a button for every platform, so one can make a Teams call at 1 pm, a Zoom call at  
2 pm, and a Webex call at 3 pm. Some manufacturers concede privately that this type of system works just 
fine in their labs, but the business realities prevent them from bringing this feature to market. Endpoints with such 
a choice enabled would cause manufacturers to lose their Zoom or Teams certification.

The platforms quickly point out that while it may work in a lab environment, such a simplistic solution ignores 
many issues. Which platform’s calendar would be used in such a scenario? How would scheduling conflicts be 
avoided? How would licensing be handled?  Would a single-room endpoint need multiple licenses?  

While it is not as straightforward as it seems, it would be quixotic to believe that solving the technical problems 
would result in the interoperability nirvana users are almost universally seeking – especially at a time when the 
platforms are still competing for marketshare.

The Rise of Consumer Video Apps – And The Shadow IT They Inspire
While enterprise videoconferencing has been evolving with a focus on enterprise needs, another force 
has been shaping the way people think about video communication: consumer messaging apps. Tools like 
FaceTime, WhatsApp, and Facebook Messenger have normalized the idea of casually initiating a video call. 
For many users, these platforms are their first and primary exposure to video communication. That consumer 
familiarity has created an expectation that video calling should be as simple as clicking a name and talking.

These tools are not designed with enterprise-grade interoperability or compliance in mind, but their ease of use 
and ubiquity have made them de facto tools in many professional settings. This creates a significant challenge 
in professional organizations known as “shadow IT” where employees use non-sanctioned applications like 
WhatsApp or FaceTime for business communications, bypassing IT policies and undermining audit trails, 
retention rules, and security postures. While IT departments may officially prohibit such behavior, enforcement 
is often difficult when users work remotely or on mobile devices.

It’s important to understand that these consumer tools are not videoconferencing platforms in the traditional 
sense. They are, first and foremost, messaging apps that happen to include video functionality. Their priorities are 
rapid connection, peer-to-peer interaction, and ease of access – not meeting controls, scheduling, or enterprise 
integration. While some apps have evolved to support small group calls and basic collaboration features, they 
lack the scalability, compliance tools, and management capabilities that business environments demand.

That hasn’t stopped some third-party interoperability firms from exploring ways to bridge the gap. Some 
service providers have developed methods to route calls between enterprise systems like Zoom or Microsoft 
Teams and consumer platforms like FaceTime or WhatsApp. These solutions remain niche and often have 
significant limitations, as the consumer platforms do not officially support enterprise interoperability. But the 
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very existence of these efforts further proves that users 
expect frictionless video across contexts – personal, 
professional, and everything in between.

There’s also a bit of irony in the fact that Microsoft 
recently announced the full shutdown of Skype 
– the once-revolutionary platform that helped 
bring video calling to the masses. Skype was one 
of the first widely adopted consumer video apps, 
especially in the early 2000s, and it played a key 
role in making video communication mainstream 
long before FaceTime or WhatsApp added similar 
features. Microsoft’s decision to sunset it in favor of 
Teams marks the end of an era. It underscores the shift 
from consumer-friendly, peer-based calling toward 
integrated, platform-centric ecosystems focused on 
enterprise adoption and control.

Messaging-based video will continue to grow, driven 
by both personal use and business convenience. 
But from a technical and strategic perspective, these 
consumer apps live outside the scope of traditional 
interoperability frameworks. While they influence user 
expectations and introduce real risk, they don’t offer 
the enterprise-grade capabilities needed to support 
today’s hybrid workplace. Their role in this landscape 
is more behavioral than architectural – and while 
they’ve helped video become ubiquitous, they’ve 
also made the case for proper enterprise systems and 
policies even more urgent.

The Era of AI
All of the past experiences bring us to today’s 
reality. It is essential to point out that the present 
collaboration industry is not nearly as focused on 
interoperability as it is generally over-rotated on the 
concept of Artificial Intelligence (AI). The aspects that 
are most boasted about are useful features such as 
speaker attribution, meeting summaries, automatic 
shot framing and switching, and various agents that 

can keep track of action items or translate languages 
in near real time.

Without diving into the hype around AI, it doesn’t take 
a rocket scientist to envision that it could easily solve 
the interoperability problem once and for all. An 
AI algorithm that is smart enough to write poetry or 
frame shots could easily be smart enough to look at 
a calendar, identify the native platform on which the 
next scheduled meeting is taking place, and invoke 
the correct software to provide the needed native 
experience. One could speculate that that would 
clearly be the most value that AI could possibly 
provide to the videoconferencing industry. 

The reason it won’t happen goes back to the 
recurring theme of the industry that we’ve been 
discussing – manufacturers and platform providers 
have a business justification to keep users in their 
own ecosystems as much as possible. Instead of the 
universal interoperability we have with telephony 
and mobile devices, videoconferencing systems are 
destined to remain within their walled gardens. It 
will sadly always be easier to make a call between 
like systems on a single platform than it will be to 
cross between manufacturers and platforms. The 
interoperability solutions are intentionally more 
difficult and/or more expensive than staying within 
like systems and platforms.

Conclusion
The journey toward videoconferencing 
interoperability has been long and fraught with 
challenges. From the early days of proprietary 
systems and complex hardware bridges to the 
current era of cloud-based solutions and third-
party providers, the industry has made significant 
strides but still falls short of achieving true seamless 
communication across all platforms.
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As we look to the future, it is clear that the industry could solve the interoperability problem if it wanted to. The 
technology exists, the demand is there, and the solutions are within reach. However, until manufacturers and 
service providers truly commit to open standards and interoperability, businesses will continue to struggle with 
the challenges of cross-platform communication. Using a third-party provider clearly simplifies interoperability 
challenges, returns premium features, and allows true any to any connections.

Users must realize that selecting an organizational standard around platform or hardware does not eliminate 
the need to resolve this problem. Even if the decision is made to be “all Microsoft Teams” or “all Zoom,” video 
calls with customers, suppliers, regulators, and others will likely still occur on a mix of platforms. Organizations 
need to realize this early and engage one of the interoperability solutions well before an urgent call requires it 
and no one knows what to do. 

The videoconferencing industry needs a fundamental shift toward true interoperability, where any system can 
communicate with any other system, regardless of the manufacturer. As I pointed out, this is very technically 
possible and is working in many manufacturers’ labs. However, while we live and work in the real world – 
with multiple competing platforms and providers – developing and deploying an interoperability strategy that 
is ready to go when needed sadly still represents today’s only best practices.   


