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Video is driving one of the largest network upgrades since the Internet was invented. Up to two billion people are expected to be upgraded to broadband wired and wireless networks by 2011, a 10X increase from 250 million broadband users today. This explosion in broadband subscribers represents a $12 billion routing market for network vendors.

At the center of these network upgrades are full-service IP networks. These are smarter, faster, and more flexible broadband networks that use Internet protocols to deliver data, voice and video services to fixed and mobile subscribers. Using a full-service IP over Ethernet architecture, carriers are beginning to “future proof their services” with an IP-based broadband infrastructure.  In this article, Dr. Alan Lippman, one of the fathers of streaming media, examines the consumer trends driving the growth of video, and takes a deeper look at related emerging services such as IPTV, Video on Demand (VoD) and other broadband video enabled offerings.  

Noted for his pioneering development of RealAudio and RealVideo, Dr. Lippman was one of the early employees at RealNetworks and a principal architect behind the real-time encoding and decoding of audio and video on the Web that later became known as ‘streaming media.’  Dr. Lippman is a recognized expert in managing video and audio delivery in both multicast and unicast network environments, with hands-on experience helping telecom operators deliver IP-based audio and video over broadband networks. According to Lippman, “Video is the biggest game-changer in network routing today. It is also the single biggest force driving network upgrades worldwide. Flexibility and a single point of management control are critical to keeping costs down while ensuring the highest quality of service to subscribers”.

Consumers Want TV and Internet Video

2007 was a year of change for the telecom industry. For the first time, mobile lines exceeded the number of land lines. Video downloads and on-demand TV programming also reached a new milestone. In fact, Internet video now represents more than half of all network traffic worldwide and IP-based video traffic is expected to double every 18-24 months.  

Today, people are embracing an on-demand video world that goes well beyond cable, satellite or broadcast TV. Most ‘video-sampling’ kids prefer their Xbox, iPod, and MySpace page instead of broadcast TV.  At home, adults are replacing scheduled TV with on-demand video, DVR usage, and DVDs. On the road, there are few barriers to getting any form of video or TV if you have a broadband connection and an Internet-connected device.  As a result, on-demand, video-centric Internet TV is poised to scuttle most forms of scheduled TV.  

Video introduces an era of change and choices. First, there are network economics of cost. Full-service IP networks are smarter, faster and cheaper per bit to deliver video than traditional broadcast, cable or satellite networks (Source: Ovum, Dittberner, Heavy Reading reports on IPTV). Next, there are the network economics of choice. Most people prefer on-demand versus scheduled TV. For example, almost every major TV network in the U.S. and Europe allows people to watch their most popular shows on-demand or online (Source: Broadcasting and Cable). Finally, there are the network economics of discretionary time. In 2007, people spent more time on the Internet per week than watching TV, listening to radio or reading newspapers and magazines (Source: 2006 ITU Digital Life Report).

For reasons of cost and utility, it’s not hard to envision a future where more video programs will be delivered over IP-based broadband networks than cable, satellite and TV broadcasters in 10 years. Full-service IP networks are an ideal platform to connect fixed and mobile networks, and unify data, voice and video services. Networking experts and analysts alike recommend that carriers adopt a flexible approach to network upgrades.

As a proof-point, six of the top 10 IPTV deployments worldwide are powered using full-service IP routers supplied by network vendors such as Redback-Ericsson. A multi-service IP architecture can support a wide variety of data, voice and video services at one-time. For example, carriers have the flexibility to introduce data and voice services first, then add video services over time.   Carriers also have the flexibility to mix and match their video services, and deliver any combination of on-demand video, video download and video search services, in addition to IPTV.  

In summary, Internet video may be the hot application driving network upgrades, but full-service IP networks are the transformative platform of choice to address changing consumer needs and wants over time. In five years, full-service IP networks will introduce more change to communications and entertainment than the last 50 years combined.    

The Challenges of Delivering Next-Generation Video Services

In general, carriers are upgrading their networks for three different types of video services: IPTV, Video on Demand (VoD) and Internet Video. To understand the challenges of delivering each service, it’s important to understand the unique characteristics of IP-based video.  The coding format for digital video involves predicative coding, meaning that past video frames are used to encode future video frames. This coding method, although efficient in terms of bitrate, makes digital video very sensitive to packet loss, and requires added complexity when joining a channel. Network operators must accommodate this complexity at both high data rates and very low packet loss levels to meet consumer expectations such as flawless high definition video signals and rapid channel changing.  

Adding to the dilemma is the rule that as Internet video services grow in popularity, providers will be judged on their ability to deliver high quality of service for these over-the-top applications – whether it’s a YouTube video requiring 200-300 KB download rates, or a high-quality streamed video site such as a broadcast television network. Put simply, consumers expect IPTV to match the quality of traditional television broadcasts, VoD is expected to deliver high definition content, and video conferencing is expected to support higher bit rate speeds. 

Telephone operators and Internet carriers are dealing with the same challenge of finding solutions that will lower network operating costs and maximize flexibility of delivering emerging services like Internet video. The industry is in the midst of the biggest network overhaul in the history of telecommunications due to the disruptive force of video.  
Keeping the Edge Flexible – Routing Options

Despite the rush to capitalize on these services, providers are being urged to “think outside the box” and not rush into competition with cable or satellite TV with just IPTV. Rather than investing in yet another fixed network, they suggest building a flexible network that will support a future of mostly on-demand video, video gaming and video search in addition to IPTV. This is a difficult goal to achieve for providers who have already started investing in building separate networks to manage data, voice and now, video services. The challenge with this approach is that separate routers provide no single control point for managing different networks and service levels, and require even further segmentation to manage residential, business and mobile customers.  All of these equipment purchases add to hardware costs, creating unnecessary complexity with more points of failure. Consumers and businesses end up footing the bill, paying a higher premium for these subscriptions and slowing the adoption and acceptance of video services. 

Alternate solutions such as multi-service edge routers (MSERs) advocate a single network platform for maximum reliability. Instead of a three or four box network architecture, future-thinking providers, such as Neuf Cegetel in Europe, are re-architecting their networks and deploying all-in-one routers to create a single unified network for data, voice and video services.  

There are many advantages of deploying a full-service IP architecture for data, voice and video services. First, a full-service IP architecture gives carriers a unified service platform. Data, voice and video services can be managed by a single network device, reducing network complexity and lowering network capex and opex costs by up to 58 percent (Ovum 2008 study).  A full-service IP architecture also allows carriers to avoid additional investments in single-service video networks.  Most importantly, a full-service IP architecture allows quality of service (QoS) levels to be centrally managed over a single network without additional network hardware or software investments.  

The Benefits of Video over Full-Service IP Networks

For providers who make the strategic decision to flexibly handle IP-based video with an open bandwidth pipe, the possibilities are endless. The following three applications are just a handful of services that can be affordably and efficiently supported: video user metrics for serial ads, HDTV video conferencing, and over-the-top video acceleration. 

Full-service IP networks allow carriers to collect video user metrics, creating insightful reports for potential advertisers. This type of back office data collection is tremendously valuable for both advertisers and broadcasters. Simply put, IP-broadband networks are smart enough to enable ad insertions on a per zip code or per household basis. This creates new opportunities for advertisers and broadcasters. For example, if advertisers know when an ad has been watched, they may be able to create “serial ads” to tell the next part of a product story and build better brand awareness over time. 

Providers also have an opportunity to profit from video conferencing at much higher bit rates.  With a full-service IP network, carriers now have the power to offer HDTV video conferences at affordable monthly rates. Million-dollar investments in video conferencing hardware would no longer be required with a full-service IP network delivering two-way, HDTV video.  

Finally, over-the-top Internet video services are expected to generate more than $7 billion in ad revenues by 2011. With a full-service IP network, customers can accelerate video downloads or improve the quality of video streaming, giving Internet video providers the ability to deliver the highest quality TV programs over broadband connections.
Summary

Today, most Internet traffic consists of audio and video downloads and on-demand Internet video services that go well beyond IPTV.  Therefore, it would be short-sided for telephone operators to upgrade their networks for only scheduled TV services. It would also be a mistake for carriers to build a series of overlay networks for only video-on-demand services. Instead, carriers should evaluate full-service IP networks, which allow operators to manage data, voice and video services in unison and with higher levels of quality. Full-service IP networks also give carriers the flexibility to connect their fixed and mobile networks over time. In the future, this paves the way for video service portability where cable TV services may roam like a cell phone as subscribers move from one network environment to another.
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