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LiveU White Paper

Live cellular uplinking for television and the Web

The live coverage of outside broadcast events for TV and web content has traditionally been an expensive and logistically cumbersome business. Investing in specialist satellite trucks, or using satellite service providers, is beyond the reach of many media outlets, putting the ability to service live news and sports contracts, for example, beyond the economy of the largest suppliers. Even the live presentation of a single camera from field-to-studio typically requires an uplink to satellite, which necessitates booking costly transponder space. 

What’s more, the steep cost and complex challenges of deploying satellite trucks or using fibre transmission can limit the coverage of live events. While producers may want to get the audience as close to the action as possible, the need to site RF cameras within a certain radius of a receiving station restricts the editorial options. 

In addition, many personal stories surrounding global news events from war zones, urban areas or remote locations go untold because of the impracticality of access with conventional microwave trucks, or the sheer expense of BGAN operation.

However, widening cellular networks and new video uplink technology can now bridge the divide. Technology in this field has advanced to the extent that broadcasters and online video professionals no longer have to rely on the expense or logistical headache of a satellite OB to achieve broadcast-quality video and audio.

This white paper will take a detailed look at cellular uplink technology and will explore the key issues and solutions in utilising mobile networks. 

What is cellular uplinking?

The growing connectivity of terrestrial wireless networks including 3G, 4G LTE, WiMAX, and Wi-Fi in various parts of the world can provide an increasingly resilient, comprehensive and cost-effective alternative to streaming SD and HD video via traditional satellite and fibre.

There are immediate advantages: it can be extremely lightweight and therefore highly portable. Everything required for uplink-over-mobile in the field can be contained in a unit weighing around 5kg, including battery, and be packed into a single backpack with minimal time required for set-up and go. The device can transmit video to a main hub, such as a studio or broadcast centre, or directly to an online video player for live streaming. 

A second major advantage is cost. Since the infrastructure can be carried, trucks are not required. Satellite space is substituted by payment for a mobile operator’s data plan. Robust high-definition video uplinks can be achieved at a fraction of the traditional cost.

Wireless network challenges

Wireless technologies can, however, be notoriously fickle. Smartphone users the world over have been in situations – with frustrating regularity – where their phone signal simply drops off or operates at an agonisingly slow pace. For voice conversations the instability of cellular networks is a fact of life but for video transmission the loss of even one packet means the consumer sees a dark screen: resilience needs to be guaranteed. Impaired connections are simply unacceptable in a live-to-air scenario.

The transmission bitrates depend on the cellular, Wi-Fi, Ethernet, or BGAN conditions at the time and place of transmission, and on the capacity of network operators in the specific country or area. In many areas of the world there is little signal strength and capacity to stream video. 

The emergence of 4G LTE promises to bring even higher speeds and shorter delays to cellular-based video transmission. However, there are still shortcomings in the 4G LTE make-up which make reliance on it alone inadvisable. 
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How do intelligent cellular uplinks work?

One way to circumnavigate the profound drawback of signal fluctuation in single mobile uplinks is to aggregate bandwidth over multiple carriers so that collectively they provide enough throughput and robustness to transmit 1080i HD signals using H.264 encoding. 

This can be achieved by bonding modems together in a single unit combined with powerful RF technology that automatically senses all the wireless networks in its proximity, and splits the video stream among those channels simultaneously. 

On the receive side, which can be on the other side of a country or the other side of the world, software installed on any internet-connected PC receives those streams and reconstructs the HD video into its original frames. This technique effectively creates a robust ‘virtual wide pipe’ over narrowband channels for HD transmission and achieves it over what are unreliable networks.

Ideally, this should be supported by sophisticated mathematical load-balancing that analyses and monitors the past performance of a given cellular channel in a particular location so that a signal can be dynamically switched between channels in advance of any dropout occurring. 

Variable bit-rate (VBR) and constant bit-rate (CBR) technology is used to uplink live video in bandwidth conditions that can vary dramatically from second-to-second.  Taking into consideration the continuous real-time measurements of the performance of every available link, the user’s resolution and latency requirements, cellular channel behaviour and other parameters, VBR reduces or increases the H.264 video encoding rate. The result: a real-time video rate adaptation mechanism that optimises the encoding process on-the-fly.

Adaptive and predictive Forward Error Correction (FEC), Error Concealment and Error Recovery mechanisms at the video application level complement each other and are employed as-needed for each specific operation conditions.

Latency can start from below one second, depending on network conditions and the resolution selected. In general, latency is affected by the resolution selected, the bandwidth conditions in the field and the cellular modem internal delay. Once a certain latency mode is selected, that latency will stay consistent throughout the transmission (that is, latency will not fluctuate mid-transmission).

In good conditions, multi-link cellular uplinking can transmit at over 3Mbps. Average conditions are in the 1-2Mbps range. However, the most effective technology can transmit effectively even below 300Kbps, depending on the selected resolution and settings.

If the solution aggregates multiple 3G, 4G and other connections, it can be used both in areas that have 4G and those that don't – of course most currently don’t have 4G. The combination of bandwidth aggregation and use of a powerful antenna means that it’s possible to effectively transmit from many dead spots and areas where a specific carrier may not have adequate coverage including in tunnels, crowded public spaces and underground metro stations. Its highly resilient profile enables live reportage from moving vehicles including helicopters.

For a system to be truly flexible it must be agnostic of technology and capable of supporting any camera, switching device, or video source via SD-SDI, HD-SDI, HDMI, analogue input, or Firewire. Should all else fail customers who use BGAN satellite briefcases can use those in-conjunction with some cellular uplink units to bond several BGANs together. Store and forward should also be supported in any cellular uplink technology.

Data plans

While users can apply their own data plans to cellular uplink systems, a service package that accommodates all the components needed for wireless transmission - from data plan to field units and round the clock 24/7/365 support frees - the customer from managing multiple data plans, eliminates the risk of roaming charges, and contains all the elements involved in wireless uplinking in one simple bill. 
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New possibilities for live video

There are a wide variety of applications for cellular uplinking, opening up new possibilities for broadcasters – and  because of the inherent speed of deployment and mobility. This technology introduces a new era for live video to TV and web. 

The portability of devices allows users to extend their use of (or introduce) live content: deploy more units, gathering more content, in more places. Users of cellular technology can react instantly to news whenever it happens. If a news event turns out to be a non-event, which happens surprisingly often, a broadcaster who has assigned a truck loses money and staff time. That risk is negated with a cellular solution.

News portals previously prevented from providing unique live content because of the prohibitive cost of a satellite operation can now offer satellite quality video at cellular-based tariffs. Since units can be used to transmit on the move it offers superior mobility – something not possible with any other uplinking system.

In addition to serving as the main uplink resource at live events and breaking news stories, the technology affords news editors the freedom to cover a story from all angles. A single reporter or camera operator, outfitted with a video camera and portable cellular uplink unit, can be dispatched to perimeter areas of an unfolding story to interview eyewitnesses, cover other emerging sub-plots related to the event, or deliver reports from fast-moving vehicles.

Even if users don't require a live feed from the field in every instance, cellular uplink technology is ideal for preparing footage on the fly. Edit a take and add graphics in the field on a laptop and then uplink the finished file via FTP or upload large volumes of raw footage for studio editors to process.

For live sports, multi-link cellular uplinking is most applicable when used to augment rather than replace a standard satellite broadcast infrastructure. Camera operators can deliver on-the-spot video for quick updates, sideline and changing room interviews, roaming crowd shots and more. The signals are then typically streamed back to the studio for vision mixing. 

Cellular uplinks can help significantly increase the amount of live content that local news channels can afford to use, helping to invigorate that market, right to the level of neighbourhood TV. This creates a new price point for live content. 

Corporate enterprises can access satellite quality professional video capabilities to stream brand messages, sponsorship events, live training sessions, keynote speeches by executives, earnings briefings or even live web shows – all while viewers can engage in real time via social media.

Portable cellular uplinking frees web streaming from Ethernet dependency, and provides a substantially more stable and robust solution for streaming live video than using a single aircard or other wireless connection, making the future of live video from the field to the web a reality today.

Mobile video surveillance with true real-time uplink and sharing capabilities enables a whole new mode of communication between first responders in the field and their command centres. Agencies charged with law enforcement, homeland security, fire fighting and transportation safety often require immediate intervention in challenging situations. With live video feeds, command centre supervisors can instruct their teams and dispatch the necessary back-up support. 

There are also potential medical applications – imagine the practical implications of a unit in an ambulance able to route footage to a consultant in a hospital who can then provide emergency medical advice about what to do. 

A portable video transmission network of video from the field streaming directly to screens in hospital emergency rooms, public safety situation rooms, transit command centres or patrol cars can make a critical difference. 

Working with 4G

4G LTE promises even greater throughput though its performance depends heavily on a users’ proximity to cellular towers and antennas. The network roll-out is gradual, starting in specific metropolitan areas and it will take some time before reaching smaller cities and rural areas. Shared cellular networks, LTE included, are not optimised for fluent video transmission but more for burst-types of web surfing or file uploading. 

Furthermore, LTE technology does not have the soft handoff feature, available in 3G technologies. This means that the LTE device is served by a single LTE base-station at all times, even in areas where a 3G device would have been served by two base-stations. As a result, the LTE uplink bandwidth might drop dramatically in cell-edge areas and in the move between cells. 

While single modem video delivery devices might suffer from performance fluctuations, loss of transmission or inability to go live, a multi-link technology, integrated with 4G LTE and other available networks, boosts signal strength across 4G and 3G worlds. 

A multi-link technology may incorporate the soft handoff mechanism by automatically switching a greater percentage of the transmitted video bandwidth onto other 3G networks in relevant areas. There is no need to worry whether there is LTE coverage or not before each field usage.

Conclusion: A new concept in live video

For broadcasters, multi-link cellular uplink technology offers a shift in live video acquisition away from expensive satellite transmission when conducting live, bi-directional interviews, to a cost-effective fully resilient alternative which also increases the freedom of movement for behind-the-scenes reporting.

For online media, the technology is the game changer that empowers virtually every content creator with live professional-quality video streaming from anywhere and at significantly lower-than-satellite prices. 

For sports events, cellular uplinks augments standard satellite broadcast infrastructure with a mobile, on-the-spot solution while for news networks and stations, the portable system transforms the digital video acquisition chain into an agile workflow for news gathering in the field. 

Ongoing investments in R&D into transmission algorithms and intelligent encoding will continue to take advantage of the rapid advances in mobile network rollout. 

As 4G becomes more popular and networks become capacity constrained, multi-link solutions will overcome LTE technology flaws to deliver high quality video transmission, resiliency, and stability. 

Regardless of any single network’s sporadic performance, multi-link solutions consistently sustain the satellite quality video and maximum resiliency, anywhere, anytime.

