


Wireless Networking







Comparison of Wireless Speeds

http://en.wikipedia.org/wiki/Comparison_of_wireless_data_standards


Why Use Wireless?

• Bridge a distance

• Convenience

• Flexibility

• Temporary Deployments

• Bandwidth Backup

• Mobility



Types of Wireless

• Packet Radio (CB radio)

• Microwave

• Satellite

• GSM

• BlueTooth

• 802.11x  (Wi-Fi)

• WiMax



Bits vs. Bytes

• Bits are the zeros and ones we pump from 
one device to another.

• We measure a pipe’s bandwidth in bits.

• Bytes are a package of eight bits that are 
used to describe a symbol (number or letter) 
or a “chunk” of data.

• We store files in bytes.

• Bits / 8 = bytes

• Bytes x 8 = bits



Asymmetry

• More bit consumption versus bit spewing

• Web activity: tiny request  big response

• Satellites: uplink… downlink

• Networks: upload… download

• Why waste valuable spectrum / bandwidth?

• No need to pay to “reserve” capacity that 
may not be used.



U.S. Home Connections

DSL Internet Cable Internet Fiber Optics 

Download (Min) 768 Kbps 4 Mbps 10 Mbps

Download (Max) 7.1 Mbps 20 Mbps 50 Mbps

Upload (Min) 128 Kbps 384 Kbps 2 Mbps

Upload (Max) 768 Kbps 1.5 Mbps 20 Mbps

Connection Copper Copper Fiber Optic

Monthly Price $20 to $45 $40 to $55 $45 to $145



Note: gigabit wired networking is not represented here.



Wi-Fi Does Not Play Well With Others



Trading Distance for Speed

803.11b    30m = 11mbit    100m = 5.5mbit



Optimizing Speed

•Line of sight provides the best throughput

•Obstacles (like walls and trees)

•Interference from other radio sources

•The shape of the environment

•Location of the antennas

•Need to experiment



Security Concerns

• Broadcasting to the world

• Bandwidth bandits

• MAC level security has serious limitations

• Wired Equivalent Privacy (WEP) hackable

• VPNs and other encryption schemes reduce 
bandwidth 

• Legitimate users need add’l support & training

• How much security can you afford?



LAN Access Points

• Need to balance the number of AP for clients

• Most APs claim to support dozens if not 
hundreds of wireless connections

• Practical limit is 20-25 clients

• 2-4 users per AP maximizes the performance 

• APs can overlap, but not on the same 
channel

• Lowering the signal strength of the AP 
reduces its coverage area, allowing more 
APs to fit in a specific space



LAN Access Points



Wireless Wide Area Networks

• Fiber substitute / precursor

• Emergency or temporary installations

• Links that are difficult or too expensive to 
hardwire 

• GSM (cell phone) data services

• More options than off-the-shelf Wi-Fi

• No comparison on bandwidth



Wireless Bridge to ISP 

Router
• Line-of-sight (within 5°)





Radio Antennas

• Extremely critical

• Omnidirectional

• Unidirectional

• Sectoral

• Tin can antennas



Mesh Networking
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