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Introduction
Delivering wireless Internet in densely populated public venues such as arenas and open air stadiums 
is no easy technological feat. With cellular networks unable to provide reliable wireless service to 
thousands of people, all connecting at once, the solution is sought after in Wi-Fi (IEEE 802.11) 
networks.

The demand for wireless connectivity in arenas and stadiums is driven by two factors. The first is the 
untapped revenue potential in mobile applications, which can be used to drive food and beverage 
sales, enrich spectators’ experience and display highly-targeted advertising. The second driver is 
spectators’ expectations for connectivity and bandwidth at all times.

However, delivering wireless connectivity to 20,000 spectators in a basketball arena, let alone 100,000 
fans in an open-air stadium, is not a trivial task. Wireless LAN (WLAN) networks were never designed to 
support and regulate such a huge number of mobile clients over a limited number of RF channels. 

Extricom’s dedicated large public venues solution resolves the technical obstacles, building on years of 

expertise delivering Wi-Fi in the most challenging environments. Built on top our patented Channel 

Blanket™ technology, our solution provides an interference-free WLAN with wire-like reliability, which 
eliminates the need for complex cell planning and offers a simple deployment.
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Wi-Fi Challenges in Large Public Venues
Why is the implementation of WLAN in large public venues so different than in large office building, 

warehouses, schools, or hospitals? Co-channel interference. Wireless LAN uses a shared 
spectrum limited in non overlapping channels. The 2.4GHz Wi-Fi offers only three non-overlapping 20 
MHz channels in North America (four in Europe).

Figure 1:  2.4GHz WLAN offers only 3-4 non-overlapping channels

In large spaces, the non-overlapping channels must be re-used in such a way that will avoid co-
channel interference. Using traditional cell planning, available radio channels are assigned to WLAN 
access points, while making sure that neighboring access points are not assigned the same channel to 
minimize interference between them. As such, cell based deployments require careful, time consuming 
and costly  RF planning, which is inflexible to changes and ineffective in large venue environments.

High Density of Mobile Clients 

802.11 is a half-duplex medium, allowing only one client to transmit at any given time. In a large arena 
with thousands of mobile clients competing for the same radio channel, the wireless space becomes 
congested so quickly that no transmission is possible.

An additional element contributing to air congestion are the mobile devices themselves. When entering 
a large venue, a mobile device automatically attempts to connect to the known Wi-Fi network stored 
in its WLAN connection history. This behavior on its own can create an extreme congestion, which 
prevents proper functionality of the wireless network. 

Access Points Placement 
Stadiums and arenas do not provide the most inviting ground for placing wireless access points. With 
no walls and cabling infrastructure, access points may need to be placed on catwalks or high ceilings, 
which can sometimes be 50–60 meters away from spectators and devices. Still, access points must 
provide coverage and ensure the wireless link budget, without blocking spectators’ view. 

The combined result of the above challenges is a poor Wi-Fi user experience in large venues with 
connectivity struggles, low bandwidth, and frequent disconnects.
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The Extricom Solution
Extricom’s Wi-Fi solution perfectly addresses the challenges of large public venues. Based on the 
unique Channel Blanket™ architecture, our solution ensures robust client connectivity, coverage, and 
throughput without the traditional co-channel interference issues. Beyond the superior throughput and 
reliability, the solution offers:

•	 A simple, hassle-free deployment of access points 

•	 Rapid implementation with no need for a complex cell planning 

•	 Maximum flexibility, enabling the addition of access points without the need for re-planning 

Channel Blanket Architecture
The Channel Blanket architecture takes a different approach than traditional microcell topologies. In 
legacy microcell implementations, each access point uses a single Wi-Fi channel. Cell planning is then 
performed to carefully design the re-use of channels and minimize co-channel interference.

With Channel Blanket, no frequency planning or interference mitigation is necessary between access 
points. Multiple access points are placed on the same channel, creating a blanket of coverage, using 
the same channel, across the entire venue. Several channel blankets of non-overlapping channels are 
than created on both 2.4GHz and 5GHz bands, with each channel blanket covering the entire space.

Figure 2: The Channel Blanket topology delivers complete coverage with no co-channel interference.  

Consequently, multiple channels are available for clients at each location – as opposed to the single 
channel made available with microcell or ‘picocell’ type of solutions. 

The Channel Blanket coverage across the entire venue eliminates co-channel interferences and handoff 
issues. The result is a much higher capacity and a stable, wire-like connection that is resistant to 
outside interferences and RF signal variations. 
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Access Point Placement
With absolutely no co-channel interference between access points, their deployment is straightforward. 
No need for placing access points under concrete seats, or lowering transmission power in order to 
decrease cell coverage. 

Access points can be placed in close proximity to each other - creating shorter distances between 
mobile devices and access points and providing improved link budget. 

Access points can be easily added at any time, without the need for time-consuming cell re-planning 
and channel interference considerations. 

Directional Antennas 
High-gain directional antennas provide several advantages over omni-directional antennas in large 
public venues:

•	 Directional antennas improve the link budget between access points and the mobile clients, providing 
higher transmission rates and channel availability.

•	 An arena or stadium can be split into a large number of sections using directional antennas, with no 
risk of RF interferences between mobile clients and access points. An access point is only affected 
by interferences caused by the direction of the antenna’s lobe, and not from the entire arena.

Dedicated WLAN Switch
With the Channel Blanket approach, a central switch LV-2000 makes all decisions for packet delivery, 
while access points have only radios without any software/storage capabilities of their own and funnel 
client traffic to the switch for processing. 

The LV-2000 WLAN switch enables the central management and control of all transmissions and RF 
interference levels across the site.

Wireless Client Noise Mitigation 
One of the key challenges of Wi-Fi in large public venues is the congested air created by thousands of 
mobile devices automatically sending data packets in the attempt to detect and connect to the wireless 
network. Such extreme conditions may prevent any WLAN implementation from serving clients.

Using advanced software algorithms, we significantly lower the excessive ‘noise’ generated by mobile 
clients while connecting to the wireless network. Additionally, the Channel Blanket architecture enables 
using a smaller number of physical networks (BSSIDs) than commonly used by other solutions, which 
also helps reducing ‘noise’ levels across the deployment area.
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Sample Large Venue Layout and Configuration
An Extricom large venue solution consists of a homogenous spread of access points providing several 
channel blankets, with each blanket covering the entire venue.

The following figures demonstrate access points coverage around a stadium with cell based and channel 
blanket architectures.

 

                                   Figure 3: Arena coverage with a cell based WLAN system.  

                                  Figure 4: Arena coverage with Extricom Channel Blanket.
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 A solution configuration may consist of the following components:

•	 Several channel blankets, each covering the entire venue.  For example, in a large European arena 
we have used 8 channel blankets, with 4 channel blankets for each of the 2.4GHz and 5GHz bands.

•	 Several LV-2000 WLAN switches, with each switch (or cascaded switches) managing up to three 
channel blankets (for the 2.4GHz and 5GHz bands). 

•	 Up to 16 access points connected to a single LV-2000 WLAN switch in standalone configuration, 
and up to 32 access points connected to a pair of LV-2000 WLAN switches in cascade configuration 
(two LV-2000 switches interconnected). Each access point includes up to three radios, therefore 
providing up to three channel blankets. 

•	 Highly directional antennas are used on both the 2.4GHz and the 5GHz radios.

•	 A Network Management System (Extricom NMS) enabling the configuration, fault & performance 
management, as well as performance reports.

•	 Any number of needed range extenders (RE-1000) and media converters (MC-1000) to extend the 
basic length of 100 meters between the LV-2000 switch and any of its access points.

Optimizing Wi-Fi for Large Venues
In addition to the Channel Blanket topology, the Extricom solution offers the following features, which 
further enhance the reliability and manageability of Wi-Fi in large public venues:

Flexible Channel Assignment
Each channel blanket can be configured independently of others, which enables applying different 
security levels to each channel blanket. In addition, a specific ESSID can be configured over several 
channel blankets to provide increased bandwidth for a specific audience group, such as photojournal-
ists or VIP booths.

Wireless Client Capacity
Any number of users in a closed arena or an open stadium can be handled by the Extricom solution, 
while accommodating the huge number of wireless client connections. The specific system layout is 
based on the unique physical characteristics of each site and the expected number of users.

Load Balancing
Wireless users can be evenly distributed across multiple LV-2000 switches. 

5GHz Band Steering
Newer mobile devices that support dual band operation (both 5GHz and 2.4GHz) can be automatically 
steered to use the less congested 5GHz band, in order to free up bandwidth for smartphones that can 
only use the 2.4 GHz band
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About Extricom
Extricom is a manufacturer of next generation enterprise wireless LAN solutions, based on its Channel Blanket™ technology. Extricom solutions 
are used by customers in numerous industries worldwide, including education, healthcare, warehousing, and a rapidly growing number of large 
entertainment and public venues. 

While adhering to the 802.11n standard, Extricom’s patented topology provides wire-like reliability, high throughput, seamless mobility, unparalleled 
noise immunity, and is easy to install and maintain. In an era of intensive wireless usage powered by the market explosion of smart phones, 
iPads, iPods, tablets and other communication devices, voice, data, video, and location services are delivered with an always-on, robust and 
mobile Wi-Fi connection to any client, in any environment. Extricom Interference-Free™ WLAN is purpose-built to slash wireless complexity and 
future-proof your network for tomorrow’s multi-service demands.

Extricom serves its growing global customer base through offices in the USA, Europe and Japan, and by working with a global network of distributors 
and partners.

For more information, visit us at:

Summary 
Extricom’s Large Venue Wi-Fi Solution
Extricom’s Wi-Fi for large public venue offers multiple benefits:

•	 Unmatched capacity and performance supporting tens of thousands of users

•	 No co-channel interferences 

•	 Efficient deployment without the need for complex cell planning

•	 Cost savings, due to the need for less access points compared to other solutions 

•	 Straightforward placement of access points

Our Wi-Fi solutions are used in the most challenging environments in numerous industries, including 
education, healthcare, manufacturing, logistics and warehousing, retail and public venues.

Some of our large public venue customers include the Houston Rockets, UK’s Manchester Evening 
News (MEN) Arena, the Indiana Pacers, the Sands Expo and Convention Center and the Venetian/
Palazzo Casinos/Malls in Las Vegas.

We serve our growing global customer base through offices in the USA, Europe and Japan, and by 
working with a global network of distributors and partners.  


