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A Unified WLAN System

Cisco WLAN
Cisco Wireless

_ ‘\ Controller
Location Appliance _ E
Cisco WCS
'

Cisco:

* WLAN service delivery /\\\

* Real-time RF management Tl
* Encryption/authentication Network ¥

® Intrusion protection

® Location tracking ‘

* Capacity Management

* Seamless mobility m?
® Guest Access

® Centralized management
* Dynamic Control

Cisco AP



Flexible Architecture: Pervasive Wireless

Integrated Services
Router w/ WLCM

Catalyst 3750
Integrated WLAN
Controller

WIiSM for the
Catalyst 6500

4400 Series
WLAN
Controller

2100 Series
WLAN Controller

H-REAP

Wireless Mesh

Remote Office Outdoor
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What Painpoints Does 802.11n Solve?

Better end-user experience for data, voice and video

= Throughput—Up to 6 times greater than existing networks
Reliability—Fewer packet retries

Predictability—Consistent coverage and throughput
Compatibility—Backwards support for 802.11a/b/g clients
Future-Proofing—Guaranteed Interoperability —Tested/Validated




echnical Elements of 802.11n

Packet Backward
Aggregation Compatibility

40Mhz Channels

40Mhz Packet Backward
Channels Aggregation Compatibility




Aspects of 802.11n

40Mhz Channels

Packet Backward
Aggregation Compatibility

MIMO (Multiple Input, Multiple Output)

With B eaWii tharui iB garnrahsimissignd vansmissiohastrivereasofd®Bagel Strength

HALLWAY Performance

Performed by Ensures Signal Increases Works with

Beam Forming Maximal Ratio Combining  Spatial Multiplexing



Aspects of 802.11n

Packet Backward
- Aggregation Compatibility
MIMO (Multiple Input, Multiple Output
VWilhthul R C
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MIMO AP

Performance

Perfo_rmed by Com_bines _ Increases Works with

Beam Forming Maximal Ratio Combining  Spatial Multiplexing



Aspects of 802.11n

40Mhz Channels Packet Backward

Aggregation Compatibility

MIMO (Multiple Input, Multiple Output)

Information Is Split and Transmitted on Multiple Streams

stream 1

o 4

MIMO AP

stream 2

Performance

Transmitter and Concurrent Increases Requires MIMO

Beam Forming Maximal Ratio Combining  Spatial Multiplexing



Aspects of 802.11n

40Mhz Channels

Packet Backward
Aggregation Compatibility

. 40-MHz = 2 aggregated 20-MHz channels—takes advantage of the
reserved channel space through bonding to gain more than double the
data rate of 2 20-MHz channels



Aspects of 802.11n

40Mhz Channels

Packet Backward
Aggregation Compatibility

Packet Aggregation

Carpooling Is More Efficient Than Driving Alone

Without Packet Aggregation

802.11n 802.11n : 802.11n
Overhead | s | | Overhead (g ;| | Overhead

o

802.11n Data Unit
Overhead | )

With Packet Aggregation




Aspects of 802.11n

40Mhz Channels Packet Backward

Aggregation Compatibility

11n Operates

In Both
Frequencies

802.11ABG Clients Interoperate with 11n AND
Experience Performance Improvements
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Site Survey Prepares for 802.11n

= Recommended to optimize
11n deployment

= Survey reveals effects of
building characteristics on the
wireless spectrum

= Measure RF variations due to _
human activity and time of day | Fumiure ) /i’

= Survey with client types that / S
you plan to implement (11n,

11abg, VolP, location tags) , ' {C |
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= Spectrum intelligence
to detect interference



Access Point Placement
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per 300 m? for voice, location

' Radio Resource Management
daptive channel / power coverage
perational simplicity

—

Several Supported
Apps
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AP bracket drill holes

her data rates
Supported Apps

ISCO

ice [
Web [

1250 reuses existing
C
Email

hig
ERP [

Backup [_
Video [

Vo
More Applications Supported
at Any Given Location

. 1 for 1 replacement
. Improved coverage at




4GHz

s

Hz still works well
ed. applications)

channels
Hz, although Cisco

Channels

cket

Frequency Use—5GHz and 2

Create a 5GHz Strategy

Effective



5GHz Dynamic Frequency Selection

) When Radar
Is Present

APs Shift
Channels—
Results in Lower
Available Channels
and Loss of UNI 2

and UNI 2e Bands
Radar

Available
40MHz
Channels

|«—5 GHz Frequency

I B




DFS and Available Bandwidth

Bandwidth in 5GHz for 11n
1350Mbps 1350Mbps

Europe

300Mbps

& Europe

eru/Aruba Cisco Cisco
* 40 MHz Channels in 5GHz




Backward Compatibility & Co-Existence
= Co-existence of ABG/N APs

= Benefits of 11n accrue to ABG clients
MIMO benefits ABG clients on the AP receive side from MRC

Co-Existence at Controller Level Backwards Compatibility
WLAN Controller WLAN Controller
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Mixed Mode Performance

= 3 Modes of operation
supported

Legacy
Green Field

Capacity

WLAN Controller
N
o

85533 |
(000000



Network Capacity and Scalability

System Capacity
Add Controller

Burst

Burst
Normal

Plan for system level
capacity, not per AP
capacity

Additional controller
Increases capacity and
improves availability

Typical Ethernet network
oversubscription is 20:1

With 1250 APs at full
capacity, Cisco WLAN
controllers reach 12:1



Voice over 802.11n
802.11abg Performance Still Benefits from MIMO

VoWi-Fi with 11g

FLOOR PLAN

AN

MOS Score

A Higher MOS Score Delivers Better Voice Quality
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Delivering Business Mobility
The Cisco Unified Wireless Network

Client Access Points Wireless LAN Wired Network Mobility
= 90% of laptops = Indoor and Controllers and j@ Services Services

Cisco compatible Outdoor Management Unified Security = Mobility Services
= Secure Services = 802.11a/b/g/n - Centralized and Manage- Engine

Client (CSSC) = Only 802.11n ehtrailze ment services

Draft 2 support management = Mobile Unified = n
with PoE * Flexible, scalable DR = ;
(1000s of APs) Communications '

Radio resource

Guest f
management Access Security

‘*—7-‘,_,_:_7”_7 1 = oy Y

=~-4
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i T Spectrum
N Intelligence

Mobile
Intelligent
Roaming

Voice

e —

Context-
Aware

Unified Wired and Wireless Network

Control and Service and Mobile

Device AEEE Visibility Performance Applications




]
Cisco Ailronet 1140 Series Access Point

Taking Business Mobility Mainstream

= 1140 Series Takes 802.11n Mainstream

—Guaranteed Interoperability —
Tested/Validated

—Most widely deployed technology in the
industry

—Backwards compatible with A/B/G

= Simple Deployment/Energy Efficient
—Sleek design with integrated antennas

—High performance energy efficient 802.3af
power

—10 AP Eco-pack—efficient, easy, eco-
friendly

= RF Excellence

—Cisco M-Drive technology is a system-wide
approach that manages corporate spectrum;
Improves wireless coverage, and increases
system capacity and performance

6X performance of A/G

ofWiG) S

CERTIFIED®



e
Cisco Next-Generation Wireless

Portfolio

= Cisco Aironet 1140 Series
— Carpeted Indoor Environments
— Easy to Deploy-Sleek design with integrated antennas >~
— 802.11n performance with efficient 802.3af power
— Blends seamlessly into the environment

= Cisco Aironet 1250 Series
— Rugged Indoor Environments ’
— Versatile RF coverage with external antennas
— Flexible power options for optimal RF coverage \./



NEW FOR ,u

ZZwm
Q2CY2009

ontroller

> 5500 Series WireIeSs

= Deploy mission critical wireless networks:
= Run high bandwidth applications over wireless

= Improved mobility experience through larger mobility domains
and faster roaming

= Strong security via CAPWAP data encryption, and deeper and
faster ACLs

= Reduced downtime for network upgrades

' Optimized for 802.11n speeds

= Scales up to 500 APs

= New flexible licensing for AP count and features
= OfficeExtend AP solution for mobile teleworker
= Faster AP joins and upgrades



Cisco 5500 Wireless Controller Features
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less Controller Features
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Introducing Cisco M-Drive Technology Ney,
Simplifying the Adoption of 802.11n through RF Excellence

System-wide Feature of the Cisco Unified Wireless Network

Optimized Simplified
Client Wireless
Connections Management

apacity and
Coverage




Cisco M-Drive with ClientLink New!
Protecting the Investment in Existing 11a/g Devices

Extending Useful Life of 11a/g Devices True Fairness for Mixed Device Networks




Existing 802.11n Solutions
Beam Strength Not Directed to Client

802.11al/g % Beam Strength

802.11n ®® @




Cisco M-Drive with ClientLink

Cisco Innovation: Beam Forming Intelligence

802.11alg

802.11n

Beam Forming

@0




Benefit #1. Improves Throughput
ClientLink Offers Higher Throughput per 11a/g Device

20

ncrease in Thra

Throughput vs. Distance

Mierco

87.7%

No Connection
without
ClientLink

=#=|ientLink
Disabled

=2=ClientLink
Enabled

20 30 40 50 60 Distance (Ft)

Test: 802.11a/g device with 802.11n network
Source: Miercom



Benefit #2. Greater System Capacity

Consistently Higher Throughput over Coverage Area

Miercom

Measuring throughput at 16 different locations
ClientLink Disabled ClientLink Enabled

25%

56%

M Less Than 14Mbps M Less Than 14Mbps

Channel Util of 74.2% Channel Util of 45.2% B 14Mbps and Higher
ment In
= ClientLink a Igher data rates.
Faster data transmission, less retries = overall more efficient use of RF
channel.

= Faster 11a/g transactions opens airtime for 11n devices, allowing them
to also experience a performance improvement

Test: 802.11a/g device measured at 16 antenna orientations w/ 802.11n network
Source: Miercom



Benefit #3. Reduce Coverage Holes
ClientLink offers Higher PHY Data Rates
Miercom

ClientLink Disabled ClientLink Enabled

F oo ot e LN Ll & B§ PHYData
o a 7 o
-ﬂh

IIEEENEEN

||||||

Lower Data
Rates

Higher Data
Rates

Source: Miercom; AirMagnet 6.0 Iperf Survey



Benefit #3. Reduce Coverage Holes (cont.)

ClientLink Delivers Lower Retry Rates
Miercom

ClientLink Disabled ClientLink Enabled

N Rety Bate
[%]

100

Source: Miercom; AirMagnet 6.0 Iperf Survey
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OfficeExtend AP Highlights

Key Benefits

Secure, simple, cost-effective
mobile teleworker solution
enabling a consistent mobility
experience

Ease of deployment for IT; plug
and play for end user

802.11n ready 1140 AP and 1130
AP supported

Features

Scalable up to 500 APs per Wireless
Controller

WCS provisioning for mass
deployment

Personal SSID for non-corporate use

Ease of deployment with no special
configuration needed on the Wireless
Controller

Encryption of data at line rate, no
encryption module needed

Supports UC wireless phones

Solution Elements

5508 Wireless Controller
1130 AP; 1140 AP
Management through WCS

OfficeExtend AP is available with the
WPlus software package




Office Extend AP Solution

Home, Hotel, Corporate
Anywhere Office

Take the corporate network with you

seamlessly and securely ' i

r

Secure Encryption o

5508 Wireless

OfficeExtend AP Controller

Secure DTLS VPN between AP and Corporate network over the
Secure WA

Simple Q AP can call home to automatically set up secure tunnel

: Reduce costs through telecommuting, reduced cell phone
Cost Effective ” charges, and lower OpEx
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