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NOP StudyNOP Study��Wireless LANs Wireless LANs 
Increase ProductivityIncrease Productivity

Based on a survey of 300+ 
U.S.-based organizations 
with more than 100 
employees:

� End users stayed 
connected an average of 1¾
hours more per day to their 
corporate network

� Average daily time savings: 
70 minutes

� Productivity: +22%

Source: NOP World-Technology, Sept. 2001
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Extending the Network Extending the Network 
Through WirelessThrough Wireless

Home NetworkingPublic Access Hot Spots

Wireless BridgesIn-Building Wireless LANs
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Wireless TechnologiesWireless Technologies
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Typical Multicell ConfigurationTypical Multicell Configuration
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IEEE 802.11 Standards IEEE 802.11 Standards 
UpdateUpdate

Topics from A to XTopics from A to X
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IEEE 802.11 Standard ActivitiesIEEE 802.11 Standard Activities

� 802.11a�5GHz�Ratified in 1999
� 802.11b�11Mb 2.4GHz�ratified in 1999
� 802.11d�World Mode and additional regulatory 

domains�Ratified
� 802.11e�Quality of Service
� 802.11f �Inter-Access Point Protocol (IAPP)
� 802.11g�Higher Datarate (>20mBps) 2.4GHz
� 802.11h�Dynamic Frequency Selection and 

Transmit Power Control mechanisms
� 802.11i�Authentication and security
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WLAN Standards BodiesWLAN Standards Bodies

Standard IEEE Wi-Fi Alliance
� 2.4 GHz, 11 Mbps 802.11b 802.11b

� 5 GHz, 54 Mbps 802.11a 802.11a

� Security 802.11i WPA, WPA2(future)

� 2.4 GHz, 54 Mbps 802.11g 802.11g

� QoS 802.11e Future

� 5 GHz Europe 802.11h+d Future

Develop
Spec

Interoperability
TestingPrimary Role
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802.11a802.11a

� Ratified as Standard in Sept, 1999

� Provides similar technology to HylerLAN2

� Data rates to 54Mb defined

� Provides 8 indoor WLAN channel

� Regulation differ extensively across 
countries
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802.11b802.11b
11Mb 2.4GHz Direct Sequence11Mb 2.4GHz Direct Sequence

� Ratified as Standard in Sept, 1999
� 11Mb 2.4Gz
� 11 US channels
� 13 ETSI channels
� 14 Japan Channels
� Power levels of  36dBm EIRP-FCC

20dBm EIRP-ETSI
� Virtually approved for world wide use
� Modulation CCK (11Mb) and BPSK/QPSK (1 and 

2Mb � 802.11)
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IEEE802.11gIEEE802.11g
Standard for Higher Rate (20+ Mbps) Extensions in the 2.4GHz BanStandard for Higher Rate (20+ Mbps) Extensions in the 2.4GHz Bandd

� Provides higher data rates @ 
2.4 GHz

� Similar speeds as 802.11a

� Similar distance as 802.11b

� Backward compatible with 
11 Mbps (802.11b)

� Same modulation as 
802.11a�OFDM

802.11g

20�50 MB 11 MB

802.11g 802.11b
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802.11 Capacity Compared802.11 Capacity Compared

� Even when not supporting 802.11b clients, 802.11g still 
provides a fraction of the network capacity provided by 
802.11a

� Dual band infrastructure is the only way to achieve a high 
capacity wireless LAN

6002425802.11a (with 802.11h 802.11a (with 802.11h 
Support)Support)

3001225802.11a802.11a

66322802.11g (No Legacy 
Support)

2438802.11g (Mixed Mode 
Operation)

1836802.11b802.11b

Capacity (Mbps)Capacity (Mbps)ChannelsChannelsThroughput (Mbps)Throughput (Mbps)
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Deployment Considerations Deployment Considerations 

� No reason not to begin migration to 802.11g
�No additional cost, no 802.11b performance degradation

�New site survey not a necessity, most installed antennas supported

�Increased throughput, enhanced security, better 802.11b range

� Dual-band 802.11a/g clients are the near term standard
�Silicon Vendors, PC OEMs moving towards high-capacity clients

�Neither 802.11a nor 802.11g likely to exist as stand-alone client adapters for 
mainstream devices

� Customers can start planning for a dual-band 
infrastructure

�Cisco Aironet 1200 Series Access Point supports dual radios at time of purchase or as 
a field upgrade

�802.11a infrastructure capabilities can be added in as user count, client 802.11a 
capabilities and capacity requirements increase 
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Wireless BridgesWireless Bridges
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Wireless Bridging Wireless Bridging �� what and why?what and why?

� What?
�Wireless line of sight infrastructure technology for 
connecting multiple networks in a metro area

� Why?
�Flexible, rapidly deployable, cost effective alternative 
to leased lines
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BR1410 Wireless Metro BridgeBR1410 Wireless Metro Bridge

� 5.8 GHz UNII-3 band

� 802.11a � 54 Mbps data rate

� Point-to-Point & Point-to-MultiPoint

� >5 mile range @ 54 Mbps P2P
�High throughput even at long ranges

� Outdoor weather-proof enclosure
�Designed for roof mount, tower mount, and mast 
mount

� 2 versions:
1)With integrated 23 dBi patch antenna

2)With connectors for remote antennas:
�9 dBi omni
�9.5 dBi sector
�28 dBi dish
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High PerformanceHigh Performance

� Outdoor deployable radio maximizes 
performance by minimizing cable loss

� Data rates: 6 to 54 Mbps with industry leading 
receiver sensitivity

� Point to point range with integrated 22.5 dBi 
gain antennas:

�7.5 miles (12Km)  at 54 Mbps

�16 miles (25Km) at 9 Mbps

� Point to point range with 28 dBi dish antennas:
�12 miles (20Km) at 54 Mbps

�23 miles (37Km) at 9 Mbps

� Point to multi-point range with 9 dBi omni hub 
antenna and 22.5 dBi gain antenna:

�2 miles (3Km) at 54 Mbps

�8 miles (13Km) at 9 Mbps

� VoIP circuits trunked � up to 24 over PtP links

� Excess processor and memory capacity for 
future SW/FW upgrades yielding higher 
throughputs and more VoIP circuits.
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� WLAN Security

AgendaAgenda
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http://www.arwain.net/evan/pringles.htm

� De 43 redes rastreadas nos 
maiores centros de 
concentraçªo de escritórios 
de Sªo Paulo apenas 08 
tomaram medidas de 
segurança pertinentes

Fonte: Info Exame Junho/2002

PringlesPringles




