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Solution Overview

Cisco M-Drive Technology: Simplify 802.11n Adoption

Executive Summary

Cisco M-Drive technology helps the transition of business wireless technology to the 802.11n
standard by providing a set of tools that deliver the robust, scalable wireless foundation required to
realize the true potential of mobility. These tools include:

e Cisco ClientLink technology to raise uplink and downlink performance of existing 802.11a/g
equipment
e Automated configuration and powering of access point

o Advanced capabilities to select data rates, adjust power, and manage QoS for access
points

Wireless Challenges

The demand for mobility in the enterprise is growing dramatically. Users have made it clear that
they prefer to be untethered, and the business has embraced the productivity enhancements that
mobility provides. More than just a wireless connection, mobility has a transformational effect on
productivity and business process.

The mobile experience requires an approach in which wired and wireless networks integrate to
provide seamless connectivity for any application. For this, wireless should provide performance
and reliability comparable to wired networks. Building reliable wireless systems can be an IT
management challenge, not only because of the unique set of issues brought about by wireless,
but also because of limited employee expertise in wireless.

The emergence of 802.11n has been a key transition in the wireless industry, enabling wireless
link speeds to approach those of wired links. Although the transition to 802.11n will help decrease
wireless-specific challenges, IT should pay careful attention to the following:

e Not all 802.11n solutions are equal. The best are fully hardened and well-engineered, not
based on consumer-grade technology.

e RF systems can be unpredictable. Their performance varies over time as people and
objects move around during the course of the day. IT may have limited experience in
dealing with RF propagation or interference issues, and yet downtime is not tolerable.

e The 802.11n RF medium is shared. That means that performance can vary with the number
of users being supported. IT requires systems that are scalable across periods of both low
and high demand.

o Businesses will generally begin with mixed networks. As businesses deploy next-generation
wireless networks based on 802.11n, their users will access them with a diverse set of
devices, including a mix of wireless standards. The 802.11a/g and 802.11n standards are
fully compatible, but IT must still ensure that they can optimize performance for coexisting
technologies.
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Cisco M-Drive Technology Overview

As part of the Cisco Motion strategy and vision, Cisco has introduced Cisco M-Drive technology, a
set of tools to facilitate the transition to 802.11n by helping deliver a scalable, reliable wireless
foundation. A systemwide feature of the Cisco Unified Wireless Network, M-Drive addresses the
four most important concerns of adopting a robust, business-ready wireless network: reliability,
scalability, compatibility, and security.

The Cisco Unified Wireless Network relies on the Cisco portfolio of 802.11n access points: the

Cisco Aironet 1250 Series and the Cisco Aironet 1140 Series. The 1250 Series is a ruggedized
platform with external antennas, designed for challenging RF environments. The 1140 Series is
optimized for office environments, with a sleek design and integrated antennas.

Cisco M-Drive technology offers tangible benefits such as:
e Enterprise-hardened access point designs appropriate for both office and ruggedized
environments
o Greater wireless capacity and coverage
e Optimized client performance

e Simple wireless management

Cisco M-Drive technology simplifies the adoption of 802.11n by building on Cisco’s experience in
wireless design, testing, and validation. When deploying a Cisco 802.11n solution with Cisco M-
Drive technology, you get the confidence of having:

e The solution that is used as the benchmark for the Wi-Fi Alliance 802.11n test bed

e A solution that has been extensively tested with Intel Centrino based laptops and is
Centrino Certified

¢ A solution that integrates seamlessly into your existing Cisco wired network infrastructure

In all cases, Cisco M-Drive technology is fully compatible with all new 802.11n and existing
802.11a/g equipment. In this way it helps facilitate the adoption of 802.11n while extending the
useful life of existing 802.11a/g solutions.

Components of Cisco M-Drive

Cisco M-Drive has three major components, each aimed at a specific challenge of business
wireless:

e Cisco ClientLink helps you get the most from coexisting 802.11a/g equipment
e Automated RF management tools help you deploy and tune access points

e Device and connection management tools that help you ensure the highest level of
performance consistently

Cisco ClientLink

Most organizations take a phased approach to migration. With equipment typically being replaced
on a three- or four-year cycle, most businesses will maintain an installed base of 802.11a/g
devices alongside the new 802.11n devices. Recognizing the need for businesses to protect their
investment in these 802.11a/g devices, Cisco developed ClientLink technology to help businesses
extend performance benefits of 802.11n to their 802.11a/g devices and increase their useful life.
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Most 802.11n solutions offer some level of improved performance for 802.11a/g clients in the
uplink direction (to the access point), but none in the downlink direction (from the access point).
This is significant because the majority of client traffic, such as web browsing and file downloads,
is in the downlink direction. Cisco ClientLink technology improves 802.11a/g downlink
performance, resulting in better network coverage and a more reliable roaming experience.

Another challenge the mixed 802.11n and 802.11a/g environment presents is ensuring that slower
802.11a/g devices don't limit the performance of faster 802.11n devices. By raising downlink
throughput for these slower clients, ClientLink effectively increases the system capacity of the
entire network including 802.11n clients.

ClientLink works through advanced signal processing built into the access point. After learning the
optimum way to combine the signal received from a client on the access point’'s multiple antennas,
ClientLink uses that information to send packets in an optimum way back to the client in a
technique referred to as multiple-input, multiple-output (MIMO) beamforming. Moreover, MIMO
beamforming does not require an expensive external antenna.

Figure 1 demonstrates the increase in performance you can expect with ClientLink:
Figure 1.  Increase in throughput over distance with ClientLink
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Automated RF Management

A wireless network costs more to operate than it does to purchase. To help simplify wireless
management and reduce operational costs, Cisco M-Drive technology includes automated RF
management features that can reduce the number of trouble tickets and the IT time spent dealing
with them.

The Cisco Unified Wireless Network automates the configuration of access point channel
assignments and output power. M-Drive establishes the channel plan and output power of each
access point to optimize coverage of the office space. This greatly speeds up deployment.

As the physical conditions of the facility change (example, a filing cabinet moves), Cisco M-Drive
technology automatically adjusts access point settings to compensate. The 802.11n standard
includes the ability for access points to operate with 40 MHz channels for higher performance (in
addition to the older 20 MHz channels), complicating the way that channels can be deployed. M-
Drive is designed to simplify 802.11n deployments by understanding both 20 MHz and 40 MHz
channels.

M-Drive detects coverage holes by observing client performance. When a coverage hole is
detected, the system compensates automatically by adjusting the power output of the closest
access points. No IT intervention is required, saving time and resources.
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Consistent Connections

Wireless users can become frustrated by inconsistent performance, over time or space (as they
move around). If users can’t depend on the wireless network, they will be reluctant to use it
regularly.

Under 802.11n as well as 802.11a/g, client performance may vary with the client’s distance from
its access point. The 802.11 standard deals with this by allowing for different data rates at different
distances. Essentially, the farther away the client is, the lower the data rate, and thus the
connection can maintain reliability even with a lower signal strength. However, the 802.11 standard
does not dictate how these data rates should be chosen.

Competing solutions have been shown to treat rate selection in a haphazard manner, resulting in
less than optimal selection. The device may talk slower than it needs to, or worse, the device tries
to talk too fast and no data gets through at all. The rate selection algorithm in Cisco M-Drive
technology makes sure the best possible data rate is used at all times. This means that the
connection will be more reliable everywhere the client roams.

Another factor that can impact the performance of both 802.11n and 802.11a/g devices is the
consistency in the power level of the access point. Consumer-grade access points may have
power levels that vary significantly over time and temperature, which affects the distance at which
their signal can be received. This presents a problem for IT because the placement of access
points depends on a site survey using a single power level. If power decreases, the result may be
coverage holes where devices are unable to connect. If power increases, neighboring access
points may start to interfere with each other. Cisco M-Drive technology uses carefully calibrated
hardware that measures temperature and adjusts output to comply with environmental changes.
This helps ensure a more dependable performance.

A third factor that can impact client performance is quality of service (QoS) for sensitive traffic like
voice and video. Cisco M-Drive technology enforces QoS policies across the system to help
ensure consistent performance. For example, it ensures that access points don’t become
oversubscribed, degrading application performance. If a client attempts to associate to an access
point that is already at capacity, it is assigned to a neighboring access point. Other systems that
are not properly tuned to handle QoS traffic offer limited reliability when there is a mix of data and
voice or video traffic.

Conclusion

A pervasive wireless network can yield the benefits of true business mobility only if it operates
reliably. Cisco M-Drive technology takes 802.11n from being a consumer-grade technology to
being truly business-ready. It includes breakthrough innovations like ClientLink, which offer
extended life for existing 802.11a/g devices. M-Drive includes well-engineered and tested
execution of the 802.11n standard that encompasses high-quality industrial design, optimized rate
selection, and power consistency. And Cisco M-Drive technology includes automated RF
management to reduce the IT burden of maintaining a next-generation wireless network.

For More Information

For more information visit:

o http://www.cisco.com/go/wireless

¢ http://www.cisco.com/qo/802.11n/
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