
White Paper

802.11ac and the Channel Blanket
Why 802.11ac is a perfect match for the Channel Blanket but will 
be a very difficult challenge for microcell WLAN’s

March 2013



White Paper  I  802.11ac and the Channel Blanket

- 2 -

Copyright © 2013, Extricom, Ltd. All rights reserved. Extricom, Interference-Free, TrueReuse, UltraThin, 
and the Extricom logo are trademarks of Extricom Ltd. 

No part of this document may be reproduced in any form or by any electronic or mechanical means, 
including information storage and retrieval devices or systems, without prior written permission from 
Extricom, Ltd.

C O N F I D E N T I A L—Use, reproduction, or disclosure is subject to the restrictions in DFARS 
252.227-7013 & 252.211-7015/FAR 52.227-14 & 52.227-19 for commercial computer software or 
technical data provided to the U.S. government with limited rights, as applicable.



White Paper  I  802.11ac and the Channel Blanket

- 3 -

Table of Content

Introduction 4

What is 802.11ac? 5

802.11n – a Quick Recap 5

802.11ac 5

Traditional WLANs Challenges 6

Migrating To 40 MHz-wide Channels 7

Migrating to 80 MHz-wide Channels 8

Why Reuse Channels? 8

Migrating to 160 MHz-wide Channels 9

WLAN Channelization Outside of Europe: is it Any Better? 9

802.11ac and Microcell WLAN’s: the Bottom Line  10

802.11ac and The Channel Blanket Architecture  10

802.11ac and the Channel Blanket at 40 MHz 10

I Feel the Need for Speed: 80 MHz Channels 11

Channel Blanket and 160 MHz Channels 12

WLAN on Steroids: Multiplying 802.11ac’s Throughput Even More With TrueReuse™  
and Multi-user MIMO 12

Summary 13



White Paper  I  802.11ac and the Channel Blanket

- 4 -

Introduction
802.11ac is the newest Wireless LAN standard. Due to be released in commercial products during 
2013, 802.11ac promises to provide much higher single-user throughput than 802.11n. 

However, in an enterprise WLAN environment single-user throughput is not the primary concern. 
Rather, it is the ability to provide system-wide throughput in an environment where many users 
are competing for bandwidth. In such an environment, 802.11ac does not automatically provide 
performance gains, since its performance is highly sensitive to the underlying WLAN architecture. 

In fact, 802.11ac on its own is a poor match for the traditional microcell architecture used by most 
enterprise WLAN players. When deployed on this architecture, wireless users and IT managers will not 
be able to benefit from the capabilities of the new 802.11ac standard. 

This paper demonstrates how this can be amended with Extricom’s Channel Blanket, which offers to 
maximize the potential of 802.11ac. 
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What is 802.11ac?
802.11n – a Quick Recap
802.11n, which was first released in 2009, was a major leap forward in WLAN performance. With its 
3-stream implementation, 802.11n provided a maximum air rate of 450 mbps-an 8x improvement over 
its predecessors 802.11g and 802.11a, which offered 54 mbps. 

This leap in performance was achieved via three major components: 

1. MIMO (Multiple Input Multiple Output): MIMO supports multiple antennas on both ends of the 
wireless link and therefore enables transmitting multiple data streams in parallel between the access 
point and the user device. In theory, 802.11n supports up to 4 such streams, though in practice only 
1, 2, and 3-stream products have been released to the market. The streams are demultiplexed at the 
WLAN transmitter, and multiplexed back into a single stream by the WLAN receiver.

2. Channel bonding: 802.11n supports the binding of two 20 MHz-wide WLAN channels into a single 
40 MHz –wide channel, which essentially doubles the throughput between the station and client. 

3. Aggregation: instead of sending small packets, the WLAN can send much larger packets, which 
decreases the system overhead and increases capacity even further.

802.11ac
In 2009 the 802.11 committee decided on two standards that would push WLAN throughput even 
higher and enable supporting home entertainment video streaming. One standard, 802.11ac, operates 
in the 5 GHz band; the other standard, 802.11ad, operates in the 60 GHz spectrum. Due to its short 
range, however, 802.11ad is irrelevant for enterprise use. 

802.11ac employs several techniques to achieve higher throughput:

1. Additional channel bonding, to create 80 MHz and 160 MHz wide channels. It is important to note 
that 802.11ac operates only in the 5 GHz band. 

2. 256-QAM modulation, which increases the throughput of a channel at the expense of range

3. MIMO that supports up to 8 streams

4. Improved aggregation of up to 1 MB in a single packet

With the above techniques, 802.11ac will be able to offer air rates of up to 6.93 Gbps, assuming 
8-stream operation between the access point (AP) and client. In practice, it is likely that most mobile 
clients will support 1 or 2-stream operation in order to keep the number of on-board antennas at a 
reasonable level. In such cases, the maximum air rate will range between 433 Mbps to 867 Mbps, 
assuming 80 MHz channels are used. These rates offer an improvement of almost 3x over the 
802.11n offering using the same 1 or 2-stream operation. 

Another 802.11ac feature called multi-user MIMO, can greatly impact system-level throughput. Multi-
user MIMO allows multi-stream AP’s to utilize each stream to communicate with a different single-
stream client on the downlink. This is in contrast to 802.11n, which allows a multi-stream AP to activate 
only one of its streams when communicating with a single-stream client. The other streams remain idle, 
‘wasting’ potential bandwidth.
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Traditional WLANs Challenges
Two 802.11ac attributes  can nullify all its potential throughput gains in a WLAN environment - the 
heavy use of channel bonding, and the complete dependence on the 5 GHz band.

To understand the magnitude of the problem, it is best to examine a typical cell-plan, as it is migrated 
from a standard 802.11n deployment with 20 MHz-wide channels to 802.11ac with 160MHz-wide 
channels. 

A good example is a two-floor school. As laptops, smartphones and tablets are turning into standard 
devices in schools, a high-throughput wireless LAN is indispensable to handle the mobility and 
throughput demands that such clients generate. In such an environment APs are typically placed 
approximately 10 meters from each other, in order to provide good wireless coverage in the 5 GHz 
band. Using 20 MHz channels, a typical cell-plan for a microcell installation looks as follows:

Figure 1: 5 GHz band using 20 MHz channels

With 19 x20-wide MHz channels available for WLAN usage in most European countries, the first floor of 
the school can be covered with WLAN, without repeating any channels.  This means that there will be 
no co-channel interference between cells on the first floor. However, it is important to note that many 
of the same WLAN channels will have to be reused on the 2nd floor, so there could be co-channel 
interference between cells on different floors. 
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Migrating To 40 MHz-wide Channels
A common practice used to maximize 802.11n throughput, is leveraging its channel bonding capability 
to deploy 40 Mhz-wide channels. In such a case, the school’s cell-plan would look like this:

Figure 2: 5 GHz band using 40 MHz channels

In this cell-plan, 6 channels are now being reused. Consequently, co-channel interference is a problem 
even between cells on the first floor of the school. Nevertheless, the throughput gains provided by 
the 40 MHz-wide channels still outweigh the throughput losses that would occur due to co-channel 
interference.

The diagram below illustrates the available 5 GHz WLAN spectrum and channelization in most 
European countries outside of North America. The diagram shows that there are 19 unique 20 MHz 
channels available in the 5 GHz band.  When 40 MHz channel bonding is used, the number of available 
channels drops to 9.:

Figure 3: 5 GHz WLAN Channels in Europe 
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Migrating to 80 MHz-wide Channels
Any information systems manager that purchases an 802.11ac-capable WLAN will want to benefit from 
its throughput promise, which means using 80MHz-wide channels.  As figure 4 shows, the number of 
available channels in the 5 GHz band, @ 80 MHz channel width, drops to 4 in Europe. With 4 channels, 
the channel plan for floor 1 of the school looks as follows:

Figure 4: 5 GHz band using 80 MHz channels

In this configuration, co-channel interference becomes a critical problem. The AP’s are spaced 10m 
apart and with only 4 channels available, AP’s running on the same channel will be within 25 meters of 
each other. Clients running on the same channel can potentially be even closer. 25 meters is well within 
WLAN receiver range, so co-channel interference between APs and clients on the same floor will cut 
the system throughput by 50% or more, completely eliminating the benefits of 80MHz channels.

Taking into account the packet aggregation of 802.11ac (1 Mbit packets), retries caused by nearby 
interference are particularly costly.

Why Reuse Channels?
In the microcell architecture, each AP covers a limited area, using a different channel, In order to 
provide reasonable WLAN coverage in a large space, many APs are needed, far more than the available 
channels. This is illustrated in the school example discussed above. Theoretically, only 4 APs could 
have been deployed on each floor of the school, but then the WLAN coverage would have been very 
poor. Most users would be far away from the nearest AP and would experience low air rates, with more 
dead spots with no coverage at all.
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Migrating to 160 MHz Channels
For the ultimate in single-channel WLAN throughput, 802.11ac offers 160MHz-wide channels. What 
would happen if the school dared to deploy 160MHz-wide channels? As figure xx shows, the number 
of available channels drops to 2. Consequently, the channel plan would morph into the following: 

 

Figure 5: 5 GHz band using 160 MHz channels

The APs are spaced 10m from each other, and with only 2 channels available, AP’s running on the 
same channel would be within 10m of each other, with clients running on the same channel potentially 
being even closer. Co-channel interference would be disastrous, cutting system throughput by at least 
75%.

WLAN Channelization Outside of Europe: is it Any Better?
In the channel bonding examples above, we assumed the European WLAN channel allocation for 
5GHz. In North America and other areas around the globe, the channel allocation is a bit different, as 
illustrated below:

Compared to the European allocation, the North American allocation offers a few more channels, but 
still not enough to make a significant difference in channel bonding and co-channel interference. For 
example, at 80 MHz, there are 6 channels available instead of 4. While this is an improvement, it is still 
not sufficient to avoid channel repetition and co-channel interference for most enterprise applications. 
At 160MHz, there are only 2 channels available, which is identical to the European channel allocation.
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802.11ac and The Channel Blanket Architecture
Extricom’s Channel Blanket technology resolves the limitations of 802.11ac in a WLAN enterprise 
environment and realizing its full potential. 

To illustrate the effectiveness of the two technologies working together, we’ll re-examine the school 
WLAN example, this time with Extricom’s Channel Blanket technology.

802.11ac and the Channel Blanket at 40 MHz
When 40 MHz-wide channels are used with the Channel Blanket architecture, there is no co-channel 
interference. Leveraging Extricom’s 3-radio APs, it is possible to setup 3 x 40 MHz channel blankets as 
illustrated below:

Figure 7: 5 GHz band using 40 MHz Channel

802.11ac and Microcell WLAN’s: the Bottom Line
It is evident that 80MHz and 160MHz channel widths are not feasible for microcell WLANs, except 
perhaps for very small deployments that require few APs. However, such deployments are rare in the 
enterprise sector. The vast majority of enterprise deployments require tens or hundreds of Aps. With 
802.11ac and 80MHz or 160MHz channel widths, such deployments would experience co-channel 
interference to an extent where all the potential throughput gains of multiple channel bonding would 
disappear, and throughput could drop to levels below even what 802.11n provides today. 

Without the ability to exploit 80 MHz and 160 MHz channel bonding, microcell WLAN’s are only able to 
provide a diminished version of 802.11ac, without benefiting from its throughput potential.
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I Feel the Need for Speed: 80 MHz Channels
Even with the European channel allocation that makes available only 4 x 80MHz channels, the Channel 
Blanket architecture can still provide excellent throughput without any co-channel interference.

The Channel Blanket makes it possible to run all channel blankets at 5 GHz even with 80MHz-wide 
channels.

Figure 8: 5 GHz band using 80 MHz Channels  
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Channel Blanket and 160 MHz Channels
As discussed earlier, with only 2x160MHz-wide channels available in the 5 GHz spectrum, running such 
ultra-wide channels on a microcell WLAN was totally unfeasible. It is impossible to cell-plan with only 2 
channels. 

With the Channel Blanket architecture, however, it is possible to deploy both of 802.11ac’s 160MHz-
wide channels, without any co-channel interference. Also, since there is still a 3rd channel blanket 
available, and some left-over 5 GHz spectrum, it would be possible to run a 40MHz-wide 802.11ac 
channel on the third channel blanket in Europe, or a 80MHz-wide channel in North America. With the 
Extricom solution, all of the available 5 GHz WLAN spectrum is leveraged.

Alternatively, the 3rd channel blanket could be used to run 2.4 GHz 802.11n, in order to support legacy 
clients that do not support the 5 GHz band. 

The Channel Blanket offers an ideal architecture for such wide channels, though it is important to point 
out that regardless of the WLAN architecture used, such wide channels require a relatively interference-
free environment. The reason that such wide channels are more susceptible to external noise is that the 
probability of noise somewhere along the 160 MHz spectrum is obviously higher than the probability of 
noise along only 40 MHz of spectrum (a common 802.11n channel width). Also, when smaller channels 
are used, there is a possibility to change channels to avoid interference.

WLAN on Steroids: Multiplying 802.11ac’s Throughput Even More 
with TrueReuse™ and Multi-user MIMO
Extricom TrueReuse™ technology offers channel optimization (even in 802.11n) by enabling 
simultaneous downlinks on a channel blanket. Together with multi-user MIMO, TrueReuse enables each 
channel blanket to support several AP-client connections simultaneously.

With TrueReuse, Extricom’s WLAN architecture already achieves a level of spectral efficiency that is 
unrivalled in the industry, and with multi-user MIMO this spectral efficiency will be even higher.
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Summary
Millions of 802.11ac client devices are expected to arrive to the market in the next 2-3 years. Combined 
with the BYOD trend, IT managers will most likely have no choice but to upgrade their WLAN 
environments to 802.11ac.

However, despite 802.11ac’s promise for gigabits speeds, standard microcell WLAN’s will be unable 
to come even close to realizing this high speed potential. In particular, 80MHz and 160MHz channel 
bonding, which are two key drivers behind 802.11ac’s impressive speed improvements, are practically 
undeployable in a microcell architecture.

Extricom’s channel blanket architecture offers the ability to overcome the inherent limitations and realize 
the full potential of 802.11ac in the most demanding enterprise environments.

About Extricom
Extricom is a manufacturer of 4th 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.


