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What are we talking about today�

1. Introduction
� Trends & drivers 

2. VoWLAN � what do we need
� RF Design

� QoS over the air
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� Roaming

� Security

3. VoWLAN � what do we have
� WLC & WCS � tools and 

recomendations

� Cisco 7921G / 7925G



What are we NOT talking about today�

1. RF / 802.11 / Security � basics

2. Cisco Unified Wireless
Architecture
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Architecture

3. CCX

4. Underlying �wired� campus 
infrastructure



Voice over WLAN

Introduction
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1. Mobile Workers, Virtual 
Teams 

2. WLANs: Data ���� Voice

3. Cellular: Voice ���� Data

4. Converged Wi-Fi/Cellular 

Voice over WLAN Drivers

Thousands of VoWLAN Clients
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4. Converged Wi-Fi/Cellular 
Handset

5. Interoperable Standards 

6. Advanced voice features 

7. Affordability

8. Single number reach 

Source: ABI Research Q104

0
2005 2006 2007 2008 2009

CY�09

$3.5B

$3.0B

$2.5B

$2.0B

$1.5B

$1.0B

$0.5B

0

Revenue ($B)

CY�04 CY�05 CY�06 CY�07 CY�08

Source: Infonetics Research (July 2005)

Dual-Mode WiFi/Cellular

Wi-Fi VoIP



Voice over WLAN

RF Design
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WLAN Coverage Considerations

1. The AP coverage design needs to be done to match 
the performance of the clients and the applications 
they run

2. Determine the RF coverage of all the clients that are 
going to be used in the WLAN

Use data sheets to find the clients antenna gain

7

' 2008 Cisco Systems, Inc. All rights reserved. Cisco Confiden tialPresentation_ID

Use data sheets to find the clients antenna gain

Use data sheets to find data rates and receiver sensitivity

Use data sheets to find channels and transmit powers

3. Determine what other applications and clients share 
the WLAN

4. Determine what interferers share the WLAN



Data Rate: Cell Size 
Call Count Comparisons
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Maximum 
Call Count

6�9 Mbps 
802.11a/g/n

12�24 Mbps 
802.11a/g/n

36�54 Mbps 
802.11a/g/n



802.11
b/g/n

VoWLAN Cell Edge Designs for 2.4 GHz and 5 GHz

Channel 1

Channel 11

The separation of 
same channel cells 
should be: 19 dBm

The RADIUS 
of the cell 
should be:
�67 dBm

Channel 1

Channel 11

The separation of 
same channel cells 
should be: 19 dBm

The RADIUS 
of the cell 
should be:
�67 dBm

Ideal Cell Size and Channel Separation
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802.11
a/n

Channel 11

Channel 6Channel 6

-67 dBm -86 dBm
Channel 11

Channel 6Channel 6

-67 dBm -86 dBm

Channel 36

Channel 40

Channel 44Channel 44

The separation of 
same channel cells 
should be: 19 dBm

-72dBm -91dBm

The RADIUS 
of the cell 
should be:
�72 dBm

Channel 36

Channel 40

Channel 44Channel 44

The separation of 
same channel cells 
should be: 19 dBm

-72dBm -91dBm

The RADIUS 
of the cell 
should be:
�72 dBm



Capacity

1. Capacity is throughput multiplied by available, 
non-overlapping channels
802.11b and 802.11g operate in the same band, 

use the same three channels

Any 802.11g capacity increase is from throughput alone

2. 802.11a currently provides 12 channels in much of the 
world today, 23 channels in most of the world in 2005
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world today, 23 channels in most of the world in 2005
While throughput might be similar to 802.11g, channels are not, 

neither then is capacity

3. In theory, access points set to non-overlapping channels 
may be co-located to provide all available capacity in a 
single coverage area
More commonly, it�s an expression of total throughput across 

a network or facility



802.11b Scalability

Blue = 11 Mbps 
Data Rate, 7 Mbps 
Throughput

Green = 11 Mbps 
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Green = 11 Mbps 
Data Rate, 7 Mbps 
Throughput

Red = 11 Mbps 
Data Rate, 7 
Mbps Throughput

Total Capacity = 21 Mbps

What If We Added Three More APs to This Coverage Area?



802.11b Scalability

Blue = 11 Mbps 
Data Rate, 7 Mbps 
Throughput

Green = 11 Mbps 

Total Capacity = 21 Mbps
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Green = 11 Mbps 
Data Rate, 7 Mbps 
Throughput

Red = 11 Mbps 
Data Rate, 7 
Mbps Throughput

What If We Added Three More APs to This Coverage Area?



802.11g Scalability

Blue = 54 Mbps 
Data Rate, 23 Mbps 
Throughput
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Throughput

Green = 54 Mbps 
Data Rate, 23 Mbps 
Throughput

Red = 54 Mbps 
Data Rate, 23 Mbps 
Throughput

Total Capacity = 69 Mbps




