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Video streaming has come a long way in the past 
decade. Ten years ago YouTube was the dominant video 
site and the online video audience typically watched 
jerky, low-quality videos from their laptop or desktop 
computers. Slow internet connections were common, as 
was buffering and video stops and starts.

Fast forward to today and the industry is dramatically 
different. Providers have expanded from YouTube to 
Facebook, Netflix, Amazon, Hulu and – increasingly – 
major telecom providers like Dish Network (Sling TV), 
Verizon (go90) and AT&T (DirecTV Now). Viewers 
access their services from devices ranging from tablets to 
smartphones to TVs, both inside and outside the home.

And as network speeds have increased, so have online 
video providers’ efforts to improve their services – with 
the goal of providing a viewing experience similar 
to established, incumbent services like broadcast, 
cable or satellite TV. But there are plenty of issues to 

consider, from encoding video for efficient playback, 
to fast and reliable transport of the data, to caching 
videos at the CDN (content delivery network), to 
ensuring that video travels without delay onto an ISP’s 
network and to the user.

As the online video space moves into a future that 
contains everything from virtual reality to live streaming, 
how are players navigating this space? What is being 
done to continue improving online video? And which 
players stand to benefit?

This multi-feature ebook will delve into the nitty gritty 
details of providing internet video today, looking at the 
methods used to ensure quality of service (QoS) and 
quality of experience (QoE). It will explore existing 
and upcoming standards for measurement, analytics 
and delivery. And it will investigate the different 
segments of the online video industry and their 
specific needs. Read on. n

The Quality Conundrum: The Future Of Internet Video 
By Mike Dano, Editor in Chief
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The quest to improve online video QoE (quality of 
experience) for viewers has come more into focus, as it 
were, as consumer expectations for video quality evolve. 
The stakes are significant: A poor online video viewing 
experience increasingly spells significant consequences 
for providers in the form of churn, increased 
customer acquisition costs and unwanted brand 
perceptions. Conversely, a great experience can be a 
big differentiation point in an increasingly competitive 
environment.

“Just three or four years ago, consumers were happy 
to just get any video at all over the internet or on 
their phone,” said Mark Donnigan, vice president of 
marketing at Beamr, one of several vendors selling 
technology geared toward optimizing internet video. 
“Buffering and quality was an issue, but really, it only 
mattered to a small segment of the population. The 
feeling used to be, ‘Wow, it’s amazing I can watch a 
20-minute episode of this TV show while I’m on the 
bus!’ It delighted the consumer.”

Now, as broadband has gotten, well, broader, more and 
more consumers have been exposed to what a good 
video experience looks like. And they’re becoming 
acclimated to it.

“It’s now considered table stakes to have low video 
buffering rates,” said Donnigan. “More and more, video 

quality baselines have inched up—and a really good 
QoE has become a differentiation point for viewers.”

Delivering a TV show at 1080p HD resolution with 
a 6 Mbps throughput generally offers a same-as-cable 
QoE. But interestingly, the quality typically delivered by 
OTT—and the expectations of viewers—varies based on 
the business model of the service provider.

For example, advertising-supported video-on-demand 
services (AVOD) generally have a lower threshold for 

Addressing Video Quality in a Multiscreen World
By Tara Seals

“It’s now considered table stakes to 
have low video buffering rates.” 

— MARK DONNIGAN, VICE PRESIDENT OF 
MARKETING, BEAMR
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what’s acceptable than other types of streaming—and 
that’s a good thing because AVOD providers have a 
fixed cost of delivery, including content licensing and 
operational overhead, while the CPM-based revenue 
that’s coming in is generally less than it would be for a 
subscription service. According to Donnigan, given the 
cost structure, 2.5 Mbps is the average data rate they can 
afford to deliver over and still make the model work. 

“Even at that, to optimize delivery costs they have to 
reduce resolution and sharpness, or offer more pixels 
with less data, which makes the video look blocky,” he 
said. “But it’s free [since it is supported by advertising], 
so consumers might not let that bother them. Sony 
Crackle for instance has excellent viewership and 
consumers like it.”

On the other hand, subscription services like Amazon 
Prime, Sling TV or Netflix carry a higher level of 
expectation for video quality, he said. And a top level of 
expectation is reserved for transactional VOD: “As you 
move up the premium stack, quality matters more and 
more. You might pay $6 for VOD title, and at that price, 
you expect it to look pretty close to Blu-ray.”

Consumer expectations for mobile video also have 
shifted too, thanks to significant advances in the quality 
of displays in the latest crop of Android and iOS 
devices.

“There are literally millions of devices in the palms 
of people’s hands that offer stunning screens,” said 
Donnigan. “And consumers wonder, ‘I have this 

screen, why aren’t you maximizing the quality of it, Mr. 
Service Provider?’ With the built-in camera and video 
capabilities on the device, they see what’s possible, 
and it looks awesome, so they want to know why their 
streaming service looks so bad.”

Given the attitudinal changes amongst the viewing 
public, service providers are moving to give the people 
what they want. But, one size does not fit all—literally. 
Much of today’s streaming is happening within the 
home, on tablets, TVs, phones and, to a lesser degree, 
laptops and PCs. And some of those devices switch to 
mobile networks while outside the home, leading to a 
plethora of quality issues and considerations. 

“It’s tricky because there are so many different types of 
screens and locations to consider,” said Joel Espelien, 
senior analyst for The Diffusion Group, an analyst firm 
that focuses on the video industry. “The share of video 
streamed to PCs has dropped massively, and we’re 
seeing a lot of viewing on larger screens—both directly 
via smart TVs as well as viewing on Apple TV, Roku, 
video game consoles and all kinds of things that make 
the TV smart.”

Moreover, video providers may need to adjust their 
services based on where people are – for example, if 
a user watches video on the bus, they may rack up 
significant data charges from their wireless service 
provider if they’re not on an unlimited data plan or a 
plan that zero-rates the cost of video data.

“Content providers tend to be reluctant to turn up 
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[video streaming] profiles too high when they know 
you’re on a mobile device outside of Wi-Fi, because 
they know that bill shock and data caps may be in the 
offing,” explained Espelien. “People don’t turn those 
up to the max—they deliver lower quality and therefore 
there’s less of a bandwidth hit.”

The type of content being delivered affects quality 
expectations and provider requirements as well. A 
particularly nagging issue exists with live streaming, 
which is making up an ever-larger amount of OTT 
video traffic—especially on mobile devices outside the 
home.

“Beyond dealing with basic stream propagation, the 
trick play features like rewind and ‘start from the 
beginning,’ ad insertion and social elements like sharing 
or clipping all add to latency—which is a problem when 
you want to offer a stream that’s as close to ‘time behind 
live’ as possible,” said Ted Middleton, chief product 
officer of Verizon Digital Media Services (VDMS), 
which offers various streaming services to content 
owners, including a content delivery network (CDN). 
“Specialty applications like online betting are especially 
very sensitive to this.” 

There’s also little room for error, he explained: “When 
things go wrong, there’s no time to adjust—this is not 
VOD, and you can’t adjust assets easily. There’s no 
lead time for processing or fixing the metadata—and if 
the feed goes down or there are playout side issues, the 
necessary operational response times are dramatically 
compressed.”

Big Screen, Big Bandwidth
On the big screen, the quality issue tends to be largely 
addressed with the raw bandwidth that’s coming 
into the home. Most U.S. consumers still have a fixed 
wireline connection into the home, and streaming 
happens via an Ethernet/Wi-Fi home gateway, which is 
typically set up in the living room—right next to the TV.

“So ironically, the TV tends to have the best connection 
in the house,” said Espelien from the Diffusion Group.

As consumers clamor for video support, there’s 
accordingly been an incremental creeping up of 
bandwidth speeds inside the home from ISPs, with real-
world speeds coming in at a solid 20 Mbps to 40 Mbps.

“Even DSL is marketing 40 Mbps as a base speed,” 
Espelien said. “And that’s the slow stuff. And that 
works, even with the move to 4K, because most people 
are only watching one big screen and fat stream at one 
time—this is not out of bounds for what the device 
wants to consume and what the connection can deliver.”

To deliver QoE in a typical large-screen scenario, 
providers tend to work with HEVC adaptive streams, 
at up to 6 Mbps in terms of throughput. For 4K to look 
good, bitrates go up to 15 Mbps to 25 Mbps.

“That’s massive by traditional standards—that’s a level 
of service that just didn’t exist for PCs when streaming 
first became a thing,” Espelien said. “But the connected 
TV world is all about using a fat pipe that’s connected 
to a big piece of glass. You could have a $500 4KTV 
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hooked up to Netflix—that’s no longer wildly expensive. 
And OTT service providers know you’re watching 
on a big screen and want to deliver their experiences 
accordingly.” 

For smaller screens, the story is a bit different—there 
are fewer pixels required to support a solid QoE, but 
the bandwidth to those devices tends to be unstable—
making compression encoding a critical piece of the 
picture.

“Generally speaking, you don’t have consistent 
bandwidth here,” Espelien explains. “If you’re at home, 
it locks into Wi-Fi, but that throughput is all over the 
place depending on what room you’re in. A single living 
room router doesn’t give you great coverage. If you 
look at how houses are laid out, you frequently have the 
entertainment in the corner or on the side of a house. 
Network propagation will be such that in an upstairs 
bedroom, coverage could be crap. So the move to multi-
router set-ups will be significant here, but that’s a whole 
upgrade cycle that needs to happen.”

Meanwhile, outside of Wi-Fi, there are still holes in 
terms of speed in the 4G world. 

“If you’re on the road, you might have data coverage, 
but not the kinds of speeds that you would get in an 
urban area,” Espelien said. “Yet people try to stream 
video everywhere. Service providers address this with 
adaptive streams and codecs, but no one has a magic 
wand.” 

Maximizing Bandwidth—and Quality
OTT providers looking to ensure QoE while 
maintaining a cost-effective delivery structure usually 
turn first to compression standards and adaptive bitrate 
streaming (ABR). But that’s just the start; providers 
increasingly are looking to advances on the codec front, 
in cloud-based delivery/transmission architectures, and 
in implementing measurement and analytics.

The licensed HEVC/H.265 encoding technology 
has become the de facto go-to for shrinking down 
bandwidth requirements for fat streams, offering a 
theoretical 50 percent compression; Google’s VP9 free 
codec offers similar performance advances. And ABR 
has also become a central piece of the infrastructure—it 
allows streams to automatically adjust to deliver the best 
performance that’s possible over a given connection. 

“If Netflix senses that it can upgrade you to that 
top profile, you’ll get it and it will look really good,” 
explained Espelien. “If not, it’ll kick you down a profile 
or two, dynamically.”
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But these OTT techniques and technologies won’t 
be enough to handle future demands, especially with 
the advent of 8K, virtual reality and widespread live-
streaming. 

“Providers fully understand that this quality concern is 
a situation today, but they think that once all content is 
encoded in HEVC, and they gain a 50% delivery savings 
through that, and we have ABR, and as bandwidth 
continues to stay ahead of traffic volumes, it’s solved—
so isn’t this an 18-month problem?” Beamr’s Donnigan 
said. “At a very high level when you listen to the 
marketing platitudes, in theory that’s true—in time, 
HEVC will be twice as efficient. But that’s not true 
today, and future requirements will change things.”

Providers are also in the position of having to re-
encode millions of pieces of content to upgrade to 
HEVC, which requires massive compute time. “Moving 
everything to HEVC is a theoretical solution that isn’t 
practical,” Donnigan said.

Therefore, providers are looking to additional ways to 
improve video quality.

“It all comes down to how you handle the video 
workflow,” said VDMS’ Middleton. “It’s possible to 
do things on the acquisition/source side with in-code 
latency improvements. Many services are also now 
doing content transformation encoding in the cloud 
rather than over the CDN or at the edge.”

VDMS for instance uses a “slicer,” which is a piece 

of purpose-built software that will precondition the 
content, chunk it into slices and send it to the cloud 
in smaller, less bandwidth-intensive pieces. The 
transcoding and ABR generation then happens up in 
the cloud, as does error correction, compression and 
transmission optimization. 

“This reduces the bandwidth requirements at the 
source,” Middleton said. “Once you’re in the cloud … 
this helps reduce latency. In a virtualized environment 
you do lose a little bit of a performance advantage, but 
cloud environments are improving their efficiency all the 
time.”

AV1, the first codec created by the Alliance for Open 
Media, may offer another solution. With a scheduled 
ship date of Q1 2017, AV1 is promising a step-change 
improvement of 50 percent over VP9 and HEVC 
with “reasonable increases” in encoding and playback 
complexity.

Meanwhile, providers are increasingly looking for more 
data on how their services are actually performing. 

“There’s some work being done, but I’d love to see 
more standardization on QoE and more measuring of 
video quality—providers need to understand what the 
user experience is, and what’s influencing it. What’s 
going on with the device and on the home network? 
There’s a lot of variability downstream,” Middleton 
said. “Being able to measure those types of things and 
understanding how to adapt to and accommodate issues 
is still a big discussion—but I think we’ll get there.” n
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Ten seconds, tops. That’s all the time a large fraction 
of viewers will wait for a streaming video to play before 
giving up in frustration.

ResearchNow surveyed 1,000 streaming video viewers 
for the video-analytics firm IneoQuest Technologies 
last winter and found that 40% would wait at most 10 
seconds for a clip to pick up after stalling out, and nearly 
40% of that impatient group would never try watching 
that clip again.

Is it good news that a majority would wait longer? Not 
really. Kurt Michel, senior director of product marketing 
at IneoQuest, underscored that 10 seconds was an 
upper bound for that 40% contingent: “Some would 
wait much less.”

The frustrating part for both video viewer and view 
provider: It’s rarely obvious who to blame. 

“There are a lot of ways things can go wrong, and the 
symptom – like buffering – can be the same for a lot of 
them,” Michel said. He ticked off the possibilities: “An 
overloaded origin server, congested connection from 
the source or in the core network, limited bandwidth 
between the CDN and your ISP, congestion in the ISP, 
congestion in your neighborhood, Wi-Fi in your house 
behaving poorly.”

There’s no simple checklist to keeping video streaming 
and viewers happy. But with careful attention to metrics 
and the variables that affect them, video providers can 
work to make viewers less cranky.

CDNs matter
Roger Entner, founder of consulting firm Recon 
Analytics, emphasized the importance of having a 
diverse, robust set of content delivery networks that can 
route video to viewers as efficiently as possible instead 

There’s no one fix for buffer rage

“There are a lot of ways things can 
go wrong, and the symptom – like 
buffering – can be the same for a lot 
of them.” 

— KURT MICHEL, SENIOR DIRECTOR OF PRODUCT 
MARKETING, INEOQUEST
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of letting those packets find their way across the public 
internet.

“You’re moving as much of the content as you can to 
these CDNs, these CDN nodes, that are close to where 
the customers are,” he said. “The more content you load 
up there, or you move directly to that, the better.”

That should improve both wired and wireless viewing, 
he added. “It’s only wireless the last mile or two,” 
Entner said of mobile broadband. 

But having a good CDN may not suffice. For example, 
Netflix subscribers on Verizon FiOS may recall when 
Verizon said the unbalanced nature of its peering 
arrangement with Cogent, Netflix’s CDN, explained 
the streaming service’s poor performance on Verizon’s 
fiber-optic service. A PR fistfight broke out between the 
two firms, and Netflix performance only picked up after 
Netflix signed a direct-connection deal with Verizon.

Compression counts too
Broadband speeds have increased considerably over 
both wired and wireless networks in recent years, but 
improvements in video compression technologies 
deserve more credit for making video work, said Hulu 
chief technology officer Tian Lim. He gave particular 
credit to the HEVC format for making 4K video, with 
four times the pixel count of high definition, workable 
on 12 to 15 Mbps of bandwidth. In comparison, HD 
video has traditionally needed 5 Mbps.

But he noted that HEVC licensing costs remain an 

obstacle, explaining that the compression technology 
could see “much broader adoption on lower resolutions 
and more content/devices if there weren’t as many 
concerns about licensing fees.”

Hulu, one of the market’s largest streaming video 
companies, employs adaptive-bitrate technology, 
in which the flow of video data sent down to the 
device is cranked down automatically to match dips 
in bandwidth, to try to avoid stuttering or buffering. 
“We’ve implemented our adaptive bitrate algorithm 
across all of the devices where we control the player,” he 
said—meaning that on some older devices, this fallback 
option isn’t available.

Platform issues
In particular, Lim called out older Hulu player apps that 
shipped with smart TVs and Blu-ray players, which 
rely on hardware vendors to ship firmware updates that 
users then need to remember to install. (IneoQuest’s 
Michel said video services can also create problems 
by not properly preparing content for adaptive bitrate 
streaming.)

Those legacy Hulu devices also don’t allow the same 
degree of monitoring as newer viewing devices. “When 
we get to more specific metrics like dropped frames and 

“We’ve implemented our adaptive 
bitrate algorithm across all of the 
devices where we control the player.” 

— TIAN LIM, CTO, HULU
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video profiles/bitrates played throughout a playback 
session, we don’t always get the data from the platforms 
that we don’t control,” Lim explained.

But while a video service’s engineers might prefer to 
rid themselves of legacy hardware, Entner noted that 
marketing motivations dictate otherwise. “If your 
streaming provider you pay $7 a month to tells you, 
‘sorry, Roger, your TV is simply too old for us,’ that will 
not go down well,” he said.

Both Apple’s iOS and Google’s Android allow that kind 
of detailed monitoring, but Entner gave a slight edge to 
iOS for allowing more efficient background signaling 
between an app and the network.

Mobile is the future
Back in February, Netflix executives noted that half of its 
subscribers watch Netflix video on their smartphones in 
any given month—although only 10% of the company’s 
total streaming went to those mobile devices.

Bandwidth can fluctuate much more on mobile 
connections, and video can also run up users’ mobile-
data budgets. Two of the big four wireless carriers, 
Sprint and T-Mobile, now on some service plans 
automatically downgrade video to the equivalent of a 
DVD’s resolution and in return don’t count that viewing 
against subscribers’ monthly data caps. 

Smartphones and tablets can also suffer resource 
constraints that don’t afflict more powerful laptops 
or TVs. Hulu’s Lim credited the experience of the 

company’s developers in coding games for the Nintendo 
Wii and 3DS, both relatively resource-constrained 
gaming platforms. “Our low-level development platform 
has a proprietary virtual memory management system 
which was built on decades of experience in game 
development.”

If there’s any consolation for video services that have 
to tend to all these concerns, it’s that viewers may not 
blame them when things go wrong. That was one semi-
heartening takeaway from the survey IneoQuest ordered 
up, Michel said. “The viewer often blames the thing 
closest to them”—that is, their internet provider. 

“But there are a lot more factors than they are aware of,” 
he added. “And providers should know where the issues 
are, so they can fix them quickly.” n

2

3

9

12

15

16

20

http://www.facebook.com/sharer/sharer.php?u=https://pages.questexweb.com/TheFutureofInternetVideo-December2016-Registration.html?source=share
https://twitter.com/intent/tweet?source=webclient&text=Check+out+this+@FierceOnlineVideo+eBook+on+where+the+industry+stands+in+improving+online+video.:+https://pages.questexweb.com/TheFutureofInternetVideo-December2016-Registration.html?source=share
https://www.linkedin.com/shareArticle?mini=true&url=https://pages.questexweb.com/TheFutureofInternetVideo-December2016-Registration.html?source=share
http://plus.google.com/share?url=https://pages.questexweb.com/TheFutureofInternetVideo-December2016-Registration.html?source=share
mailto:?body=I%20thought%20you%20might%20be%20interested%20in%20this%20eBook:%20https://pages.questexweb.com/TheFutureofInternetVideo-December2016-Registration.html?source=share &subject=FierceOnlineVideo%20eBook:%20The Future of Internet Video


The Future of Internet Video  //  December 2016  //   

An eBook from the editors ofshare:

The Quality 
Conundrum: The Future 
Of Internet Video 

Addressing Video 
Quality in a Multiscreen 
World

There’s no one fix for 
buffer rage

Solving for Q: 
Improvements to 
Streaming Video 
through Standards

Sponsored Content 
Three Reasons 2017 Will 
Be The Year of OTT

Live Streaming Video 
and the ‘Maddening’ 
Latency Issue

Springtime for 
Online Video Quality 
Measurement

The maturing OTT business has led to increased 
emphasis on quality of experience (QoE) and quality 
of service (QoS) in video streaming. Today, streaming 
video content over the internet is a mainstream 
behavior in the United States: Over 60 percent of U.S. 
broadband homes now subscribe to an OTT video 
service, according to Parks Associates’ “OTT Video 
Market Tracker.” Separately, Juniper Research predicts 
the global subscription OTT video industry will draw 
nearly $35 billion in revenue by 2021. Consumers 
who are now spending money on OTT services 
expect streaming video to play out as effortlessly as 
watching traditional television. But delivering video 
over the public internet is a complicated world of 
fragmentation, congestion and – in a worse-case 
scenario – bouts of buffering. 

Is the OTT industry feeling the pressure? “Big time,” 
answered Colin Dixon, founder and chief analyst of 
research and consulting firm nScreenMedia. Both pay-

TV providers – who are now launching OTT services – 
and the class of new virtual MVPDs like Dish Network’s 
Sling TV have a vested interest in solving QoE issues. 
“We’re seeing the launch of regular pay television 
services based on the internet infrastructure,” Dixon 
said. “And we’re starting to see a lot of these services 
come online. Consumers are going to be paying for 
them and expecting pay-TV performance. If they don’t 
get it, they’re going to want to know why.”

One of the keys to solving QoE issues in OTT video 
delivery is in developing standardized metrics, which 
will help the OTT industry better compete with – or 
complement – the traditional TV business. “We do 
need, as an industry, to get to the same level of quality 
as we were on cable or satellite,” said Olivier Wellmann, 
VP of product ecosystem at Conviva, a streaming video 
technology vendor based in Silicon Valley. “There’s a 
lot that needs to be done from an industry perspective.”

Complexities in Standardizing 
Measurements
There are important business implications to buffering 
and other stalls in streaming TV services. Interruptions 
in the video could cause subscribers to abandon the 
stream, while conversely TV-like performance can 
lead to increasingly long watch times. And unlike in 
the broadcast or pay-TV world, content owners and 

Solving for Q: Improvements to Streaming Video 
through Standards
By Kendra Chamberlain

“We do need, as an industry, to get 
to the same level of quality as we 
were on cable or satellite.” 

— OLIVIER WELLMANN, VP OF PRODUCT 
ECOSYSTEM, CONVIVA
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service providers can’t control the end user’s viewing 
experience because the content is being delivered over 
the open internet.

As a result, content owners, device makers and software 
and technology solutions providers in the OTT video 
space came together in 2014 to form the Streaming 
Video Alliance (SVA), an industry organization 
designed to address a range of streaming video QoE 
issues and develop best practices for OTT service 
providers. Members range from Netflix to Fox Networks 
to Level 3 Communications.

 The SVA released a set of basic metrics for measuring 
the quality of experience (QoE) during an OTT video 
stream. Those metrics include video start-up time, 
re-buffering ratio, average media bit rate and video 
start failure. And while these bits of information are 
all important pieces of the QoE puzzle, the metrics 
themselves are difficult to calculate, and often aren’t 
used the same way by players in the OTT space. “They 
[the current metrics] are not very good, I’m afraid,” said 
nScreenMedia’s Dixon. “They really didn’t say much. 
They basically just set down what I think of as fairly 

loose suggestions of key parameters like re-buffering and 
start time, without really saying what’s good or bad.”

Take re-buffering: There are multiple ways to calculate 
a re-buffer ratio, and there aren’t any industry-wide 
guidelines as to what an acceptable re-buffer rate is, 
and what isn’t. And if a video session has succumbed to 
buffering, it’s even more difficult to determine the root 
cause of the buffering. 

There’s also no clear consensus that measuring things 
like the re-buffer rate can really give an operator a 
clear picture of what the end user’s experience was 
like. Other factors, such as the condition of the Wi-Fi 
network being used to stream video or the bandwidth 
throughput, can have serious effects on a viewer’s 
experience. “They [the metrics] don’t go far enough,” 
said Conviva’s Wellmann. “They’re a good baseline, a 
good starting point, but you need a lot more data to fully 
understand the situation.” 

 Fragmentation and Other OTT Obstacles
That’s not where the complexities end. Streaming 
video services are often delivered through a network of 
different vendors that introduce even more complexity 
into the OTT video workflow. And with each vendor 
in the chain taking a different approach to monitoring 
performance, it’s difficult to establish parameters for 
delivery end-to-end. “One of the biggest impacts is, 
how do you write a service level agreement? And what’s 
more, how do you measure performance against the 
service level agreement?” Dixon said. “And the answer 
is, it’s difficult.”

“How do you write a service 
level agreement? And what’s 
more, how do you measure 
performance against the service 
level agreement?” 

— COLIN DIXON, FOUNDER AND CHIEF 
ANALYST, NSCREENMEDIA
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Device fragmentation is one of the biggest obstacles 
for an OTT video provider to overcome – devices in 
the space range from cable set-top boxes to streaming 
pucks like Roku to iOS and Android smartphones. 
Fragmentation creates special challenges for QoE 
metrics. “Device fragmentation really creates a 
marketplace where collecting data at the device level is 
increasingly difficult,” said Wellmann. “It’s very difficult 
to create a base line across devices. If there is some form 
of standardization there, it would be a lot easier compare 
the performance between devices.”

That’s precisely why standardized data and metrics will 
be crucial for the development of the OTT industry. 
“We believe it’s quite critical to standardize events 
because the numbers need to be compared for the 
industry to move forward and establish a baseline in 
terms of what’s working and what’s not working,” said 
Wellmann.

Next Steps
The SVA guidelines aren’t standards. In fact, the SVA 
isn’t a standards body at all, but more of a lobbying 
group for the OTT space. Wellmann said the next 
step is to turn those SVA metrics into industry-wide 
standards that each player along the chain will follow. 

Along these lines, in September of this year, the SVA 
teamed up with the Consumer Technology Association 
(CTA) to further efforts at standardizing QoE/QoS 
metrics. The CTA created Working Group 20 (WG 20) 
to develop standards within the OTT ecosystem and 
promote those standards for wide-spread adoption. 

It’s tasked with creating a methodology to measure 
viewership and QoE for OTT services.

Of course, the SVA and CTA aren’t the only groups 
active in the area of OTT and standards. For example, 
ATIS and ITU also have groups targeted on the 
technical details of efficiently delivering video over the 
internet.

Looking more broadly at the OTT space, there will still 
be challenges to delivering a broadcast-quality stream 
over the internet, even with standardized performance 
metrics in place. Verizon Digital Media Services’ 
Jason Friedlander said there’ll still be a need for more 
consistency in video playback between devices. “If 
device manufacturers can all get on the same page and 
all support HLS or DASH the same way with the same 
quality, that would be a big win,” said Friedlander, who 
serves as solutions engineering director for media and 
entertainment. Friedlander’s VDMS operates one of 
the industry’s many content delivery networks (CDNs) 
that helps to deliver video services from content creators 
to end users. Others in the space include Amazon, 
Rackspace and Akamai.

Also, beyond consistency, an important second 
piece of video streaming is ensuring that the sector’s 
infrastructure is up to snuff for handling broadcast-
level audiences. “You have to have the infrastructure 
to handle 20,000 people hitting play at the same time, 
and tens of millions of concurrent playback sessions,” 
Friedlander said. “That’s a low-hanging fruit.” n
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Everyone these days agrees that online video is 
the future, but fewer agree on what that future 
will look like. For the last few years, the OTT 
industry has been in a state of flux, but thanks 
to consolidation across the industry and some 
innovative new technology, OTT is getting 
as easy to implement — and monetize — as 
traditional television. 

1. OTT Quality is Catching up to TV
Online-first content providers have been early 
adopters of 4K/UltraHD; Amazon Studios began 
shooting its original shows in the high-resolution 
format way back in 2014. The result is that some 
OTT programming looks nearly as good as 
broadcast on 4K TVs, which comprised nearly 
50 percent of all TV sales so far in 2016. 

Live video is also looking better than ever in 
OTT. The Apple TV 4 shows 60 frames/second 
instead of the standard 30 frames/second, and the 
result is an increasingly TV-like experience. At 
Verizon Digital Media Services, we’re constantly 
upgrading and expanding our content delivery 
network to anticipate increases in picture quality. 
This means we’re always on the cutting edge of 
live video technology—no blurred lines here.

2. Consolidation Will Make the Tech 
Side of OTT Simpler
All OTT service providers like to claim they 
have an “end-to-end solution,” but usually, that 
just means they’re cobbling together services 
from third parties. That’s why the best-of-breed 
OTT components are being acquired by larger 
companies that see the value in bringing these 
vital functions in-house. iStreamPlanet was 
acquired by Turner Media in 2015; Ericsson 
scooped up Envivio and FYI Television in 2015 
and 2016 respectively; Verizon Digital Media 
Services acquired my own company, UpLynk, 
just a few years earlier in 2013. 

The result? Launching apps will be easier, 
streaming problems will be fixed more quickly, 
and the end user will have a more pleasant and 
seamless viewing experience.

3. Ads Are Getting More Personalized 
— and So Are Streams
Previously, when a broadcaster sold off their 
programming to Comcast or another cable 
provider, it lost access to the resulting data about 
viewership of advertising. But with OTT, the 
content creator holds onto that data — and can 

use it. At Verizon Digital Media Services, we 
understand that this is a key selling point, which 
is why we make raw data available all to our OTT 
customers as well as offering our own analytics 
through our dashboard. 

In the future, data will be used not just to target 
ads, but also to create a linear stream of content 
relevant to each user. This opens up a possibility 
of a one-to-one relationship with the user, which 
will boost engagement with their content, which 
in turn will boost ad revenue. This is when we’ll 
really start to see monetization on a par with 
traditional TV in OTT — and a reason why 
2017 may be the year that OTT fully reaches its 
potential.

Learn more about how Verizon Digital Media 
Services’ platform helps broadcasters do 
OTT — easier, faster and smarter at www.
verizondigitalmedia.com/1-to-1-session-
management. n

Three Reasons 2017 Will Be The Year of OTT
By Ralf Jacob
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Consumers are watching more live linear TV online 
than ever before, and they increasingly expect a TV-
like experience, even off the TV set. While OTT 
delivery offers a number of benefits over traditional 
TV – in terms of personalization, user experience and 
multi-device access – traditional TV remains the gold 
standard of real time video delivery. OTT’s best effort 
approach still has a ways to go before a premium, buffer-
free video stream can be delivered to an iPad just as fast 
as that video can be delivered to the TV set. 

But the Internet wasn’t exactly designed for video 
delivery. There’s resiliency built into the whole video 
delivery chain, from encoding to playout, which helps 
to ensure a video playback experience runs as smoothly 
as possible across the open internet. “The standard way 
of delivering content today has latency on purpose,” 
said Michelle Abraham, senior analyst in media and 
communications at analyst and research firm SNL 
Kagan. “It was designed to provide a good experience 
over networks that can be somewhat erratic.”

Live Streaming Video and the ‘Maddening’ Latency Issue
By Kendra Chamberlain 
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However, news and sports, in particular, require lower 
latency to deliver a service that’s on par with broadcast 
or pay TV. And with new emphasis being placed on 
live video – whether it’s presidential debates, the Rio 
Olympics, or regular Thursday night football games – 
it’s becoming paramount to online video providers to 
meet that growing demand with a premium, buffer-free 
viewing experience. 

Strategies for Combating Latency
Some of the latency inherent to internet video delivery 
is fixed. Encoding and transcoding, for example will 
introduce up to 10 seconds of delay; and at the end-user 
side of the delivery chain, client players and devices 
typically have their own latency systems built in to 
help improve playback. But most of the problematic 
latency is caused by streaming formats, particularly 
adaptive streaming formats that are designed to combat 
unpredictable network conditions in video playback.

Apple’s streaming video format, HTTP live streaming 
(that’s HLS for short) is a great example. The HLS 
format cuts up a video into 10-second segments, and 
requires at least three segments to be available before 
the video will start playing. “So before you’ve even 
sent anything down the wire, you know that on an 
iOS device, you’re going to have at least 30 seconds of 
delay,” said Chris Knowlton, VP and streaming industry 
evangelist at Wowza Media Systems, a startup focused 
on streaming video technology and delivery. Other 
vendors in the streaming video technology space range 
from Amazon to Verizon to IBM.

For on-demand videos, HLS and other adaptive 
streaming formats help to ensure the video playback is 
as smooth as possible. But for live premium content like 
sports, a 30-second delay can make or break a viewing 
experience. After all, there’s nothing worse than learning 
of a game-winning touchdown through Twitter before 
seeing it live.

There are a few strategies for combating latency in 
premium live content streaming for mass audience scale. 
Akamai’s CTO John Bishop pointed to a logical first 
step: To begin the live stream feed earlier in the entire 
production workflow. In order to run a live stream that’s 
parallel with the broadcast, the service provider should 
treat the live stream as through it were another linear 
TV feed. Akamai sells a content delivery network and 
cloud computing services for such offerings, among 
other services.

“So when something comes out of master control, 
there’s a little bit of production, they put on-screen 
graphics, and at that point, that’s where the feed T’s off: 
Let’s say path A goes to your legacy pay-TV services, 
and path B goes to the internet. But timing equals zero 
– in math terms – is the same for path A and for path B,” 
Bishop said. “So that’s step one.”

Providers of live video, like YouTube and Dish 
Network’s Sling TV, can also choose encoders and 
transcoders that are tuned to low latency, to help shave 
off a few fractions of a second here and there. 

Finally, there’s the content delivery network (CDN), 
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where video streams are queued for end users. There 
are now a variety of video-optimized CDNs that are 
specially tuned for low-latency, and there are plenty of 
products that offer multi-CDN strategies for reducing 
latency, to varying degrees of success. CDN providers 
range from Akamai to Amazon to Level 3.

“You can go with a multi-CDN approach that has shown 
itself to be good at finding the fastest route, measuring 
those delays in real time and actively re-routing the 
traffic as needed to avoid congestion spots on the 
internet,” Wowza’s Knowlton said. “All of those are valid 
ways to approach an issue.”

The Big Trade-Off: Resiliency vs  
Latency vs Scale 
These near-term solutions to reducing latency come 
with their own set of caveats and trade-offs. For one, 
resiliency is built into the system because the networks 
have historically been considered very fragile. Solutions 
for pairing down latency can come at the expense of 
being less resilient to interruption. 

In other words, when something goes wrong, it’ll go 
terribly wrong. 

“The fundamental tenant is our customers will not 
tolerate giving them lower latency that re-buffers more,” 
Akamai’s Bishop said. “We know the kiss of death in 
user attrition is when content starts buffering. You get a 
couple seconds worth of buffering, you’ve lost 25% of 
your audience.”

And proprietary approaches, which promise to deliver 
video with super low latencies (say, below 10 seconds) 
may have implications in terms of scale. “If you want to 
do it with super low latency, then you have to go outside 
the standards in order to do that,” said James Field, 
product manager of cloud apps and solutions at Cisco, 
another vendor offering streaming video products. “I 
get approached literally on a weekly basis by companies 
saying they can make OTT streaming better, whether 
that’s lower latency, or better quality; and many of these 
need to do something non-standard.”

Going outside the standards means the video stream 
will reach fewer devices. After all, the industry has 
collectively embraced Apple’s HLS precisely because 
it has such impressive scale. “You want to use open 
standards because you want to address as many different 
devices as possible,” Field said. “So you’ll probably 
want to use HLS as your packaging medium.”

And using multiple CDNs has its own set of pros and 
cons. For one, there’s price. “People have quickly 
realized that doing multi-CDN is not a cost saver,” 
Bishop said. A second caveat is that using multiple 
CDNs can result in uneven delivery results – for 
example, a 10-second latency on one CDN and a 
60-second latency on another. 

“We know the kiss of death in user 
attrition is when content starts 
buffering.” 

— JOHN BISHOP, CTO, AKAMAI
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“More of our sophisticated customers that use it use it 
for disaster recovery, it’s a failure scenario. I think that’s 
prudent for any mission critical business that has that 
much money riding on those streams,” Bishop said. 
“Switching for switching sake probably isn’t the best 
strategy.”

Looking Forward: Is MPEG DASH the 
Answer?
There are other streaming protocols that can be used for 
live video beyond HLS, such as WebRTC and RTSP. 
These protocols are ideal for one-to-one video streams 
or delivering content to smaller audiences – but they 
aren’t widely used for delivering premium live video 
content because they are difficult to scale without a 
large network of servers already in place. Facebook, for 
example, is using a unique hybrid approach that taps 
traditional streaming protocols that are tuned for lower 
latency. According to research from Wowza, Facebook’s 

live stream of a recent presidential debate delivered a 
remarkable 10-second delay behind a radio broadcast 
of the debate. It’s able to do that because it controls the 
network it’s using to deliver the content, and it controls 
the client side app. “Facebook is arguably one of the 
largest internet data providers, they have a footprint in 
terms of data centers and everything else that gives them 
almost an unfair advantage,” Knowlton said. In other 
words, that’s not a route most online video providers 
can take.

There’s some consensus though that the MPEG DASH 
format will gain traction in the OTT ecosystem in the 
coming years. MPEG DASH offers much lower end-to-
end latency than HLS does, but hasn’t yet reached the 
scale that HLS enjoys.  

“DASH is trying to solve some of those problems at 
the moment and does hold some promise,” Field said. 
“DASH is certainly starting to see adoption and that 
will certainly help reduce some of the latency problems. 
It’s not going to eliminate that, but it’s going to make 
it better. There are still specialist sports applications 
where it’s still not going to be good enough.”

 And we may see some developments in standards as the 
OTT industry at large attempts to tackle latency and 
deliver a video experience that’s on-par with broadcast. 
“You’re not going to want to have a Wild West with 
all sorts of different approaches to protocols, with this 
client doing this and that one doing that,” SNL Kagan’s 
Abraham said. “From a technology vendor perspective, 
that’s a lot to support.” n
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When it comes to delivering video over IP, there are a 
plethora of moving parts, a situation that makes ensuring 
Quality of Experience (QoE) difficult at best. 

“The biggest challenge is a lack of agreement on what 
the acceptable measures of quality should be,” said 
Jeff Heynen, senior research analyst at SNL Kagan, an 
analyst and research firm in the video space. “We’re 
dealing with a relatively new content type, and there 
are different ways that vendors and transport layer 
providers and content owners are trying to measure 
it. It makes it really challenging to craft a standard set 
of guidelines beyond just measuring the customer’s 
experience.”

As the need for better QoE continues to grow, the first 
challenge lies in understanding just how complex the 
environment that needs monitoring really is. 

“There are a lot of different places to gain insight 
into the user experience,” said YipTV CEO Michael 
Tribolet. YipTV is a privately held U.S. company 
offering streaming English and Spanish channels, 
including sports offerings. “One place to start is the 
ingestion point, be it IP, cable headend or satellite. You 
can have multiple streams coming off the satellite for 
instance that are destined for an IP feed, so you need 
to encode it and send it out. So you need a view across 
origination, ingestion, distribution, transit via CDN and 
the device.”

And, it’s not just core, access and CDN systems 
touching the content, but also origin and caching 
servers, and transparent caching—and each point 
introduces different types of latency and different 
performance aspects. There are also multiple ways of 
delivering content from a protocol standpoint, including 
HLS, HTTP and so on.

When it comes to which metrics to apply to this 
complex environment, there are a few key parameters 
that providers need to keep an eye on.

Springtime for Online Video Quality Measurement 
By Tara Seals

“So you need a view across 
origination, ingestion, distribution, 
transit via CDN and the device.” 

— MICHAEL TRIBOLET, CEO, YIPTV 
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“These include video start time, rebuffering ratios, the 
frequency with which it occurs and the percentage of 
time buffering,” said Colin Dixon, analyst and founder 
at nScreenMedia, an analyst firm in the video space. 
“Latency is critical as well, especially if you’re doing 
live—if you’re far behind in your stream, that could be 
devastating. And monitoring for voice sync is another 
characteristic—you want to ensure that audio and video 
are in sync, because otherwise, that’s intensely annoying 
to customers.”

Progressive (static) and adaptive feeds have unique 
parameters as well. 

With progressive feeds, “one metric is to look at how 
long it took from the initial request for the video to the 
beginning of playback,” said SNL Kagan’s Heynen. 
“Were there any types of stalls? When and why did 
that occur? You can look at the latency from the initial 
request, or within the ongoing request to play back 
chunks of the video.”

For adaptive streams, OTT providers should know the 
average bitrate delivered, and how long it took for the 
stream to come up to the target bitrate for the device. 
“You may have noticed that when you request a video, it 
starts off at SD—and then it catches up and you get the 
full HD delivery stream,” said Heynen. “The playback 
resolution is determined by the bandwidth available, 
and it adjusts accordingly. As an OTT provider, you 
need to know long that process takes.”

Gaining intelligence from the client player is important 

as well. “Sit and chat with the client development guys 
and see if you can get some instrumentation into the 
player, so you can see what’s going on with the end 
device,” advised nScreenMedia’s Dixon. 

YipTV’s Tribolet added, “The quality of video [in 
part] relies on the processor of the phone—it can get 
overloaded if you have 56 apps open, for instance, but 
you will be looking for network issues if you don’t know 
that.”

Also important? Understanding that traditional IP 
metrics may not apply.

“People are starting to understand that there’s a 
difference between display and transport quality,” 
Heynen explained. “Jitter and packet loss are traditional 
mechanisms for understanding stream performance, 
but those may not have any correlation to the overall 
quality of video experience for the end user at all. These 
are more mechanisms for pointing fingers—you can say, 
‘Hey, CDN provider, you dropped packets, so you’re 
not adhering to the SLA.’”

As far as third-party options for monitoring go, there are 
a host of point solutions that can be deployed to watch 
a range of network attributes—and OTT providers 

“We are at a fairly early stage, and 
there are not a lot of tools.” 

— COLIN DIXON, ANALYST AND FOUNDER, 
NSCREENMEDIA
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often find themselves cobbling together a best-of-breed 
approach that quickly breaks down without a clear 
understanding of the metrics that they’re after. 

“We are at a fairly early stage, and there are not a lot 
of tools,” Dixon said. “If you’re a video provider, 
especially a smaller one, you don’t have a lot of stuff 
that you can broadly point at this. Some companies 
are beginning to crop up that are looking at the aspects 
of the problem, such as IneoQuest and Wicketlabs, 
Sandvine and Conviva. But it’s early days. Educate, 
educate, educate.”

The Shifting Role of the CDN—and Future 
Paths
Many OTT providers have traditionally relied on a 
third-party CDN to cache content closer to the viewer, 
thereby minimizing delivery latency and improving 
availability. As such, CDNs can be treasure troves of 
information for monitoring systems. But there are 
concerns here too.

“Right now, people are looking to the CDN provider 
to tell them how they’re doing, but the CDN provider 
can only tell them so much,” Dixon said. “Only recently 
have CDNs invested in NOCs [network operating 
centers] to monitor streams in any detail. And that’s a 
bit like letting the fox guard the hen house—you should 
have an independent view of it. It’s worth dedicating a 
small team on your own staff to work with the CDN and 
monitor your service.”

Increasingly, OTT providers are rolling out their own 

CDNs, and the traffic shift has been significant. “What 
that means is that they’re capable of monitoring or 
managing the end-to-end delivery now,” said Heynen. 
“And if they peer for long-haul transport with someone 
like a Level 3, they can gain visibility and can very 
quickly isolate the difficulties in the network instead 
of trying to figure out what’s happening in a CDN 
partner’s distributed network.”

These are important foundational issues to consider 
now, given that more and more of what we watch is 
going to be delivered online. 

“Making bandwidth available can fix some of the quality 
issues but not all of them—so measurement will be 
increasingly important going forward,” Dixon said.

And, eventually, monitoring and measurement will 
directly affect OTT providers’ bottom line. 

“There’s no question that consumption of OTT video 
will only increase, but we’re at the very beginning 
of thinking about how video and transport quality 
will impact the continued uptake for these services,” 
Heynen said. “With cable and satellite moving 
away from broadcast models and offering their 
own OTT services, content has so far been the key 
differentiator—as we can see by the traction that great 
new programming at Netflix has earned them. But at 
some point, the quality of the content will only go so 
far, and it will become the quality of the picture and 
the performance for the service overall that emerges as 
the main competitive chip.” n
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