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Wireless Demystified

Wireless Landscape

Wireless Network Frequency Domains

Glossary

Wireless Personal Area Network (WPAN) Wireless Wide Area Network (WWAN)Wireless Local Area Networking (WLAN)

802.15.3 Ultra Wideband
Spectrum: 2.4 to 2.485GHz
Data Rate: 11Mbps to 55Mbps
Range: up to 30 feet

WiMedia UWB

Spectrum: 3.1 to 10.6GHz
Data Rate: 53.3Mbps to 1Gbps
Range: 30 feet

IEEE 802.15.3 – Ultra Wideband/WiMedia™
IEEE 802.15.3 is a standard for high rate, low power, short range 
RF-based connectivity for real time distribution of multimedia 
content. It is commonly used for cable replacement in systems that 
require large amounts of data over very short range, such as 
camcorders, High Definition TV, and home entertainment systems.  

Spectrum: 868MHz, 915MHz, 2.4MHz
Data Rate: 20Kbps, 40Kbps, 250Kbps
Range: 3 feet to 300 feet

IEEE 802.15.4 – ZigBeeTM

IEEE 802.15.4 is a standard for low rate, low power, short range 
wireless connection of sensors and sensor systems. It commonly 
replaces cabling for fire detection, security sensors and automation 
systems in homes and buildings.

Spectrum: 2.4GHz
Data Rate: 1Mbps
Range: 30 feet

IEEE 802.15.1 – Bluetooth® 
IEEE 802.15.1, or Bluetooth, is a standard for short range, 
personal device wireless technology. It eliminates communication 
cables and enables wireless communication between mobile 
phones, headsets, and personal digital assistants (PDAs).

Accessory Cable Replacement
WPAN—Short range wireless networks used to connect devices in very close proximity to each other. WPAN technology provides a wireless 
alternative to a cable connection for devices like phones, keyboards, mice, cameras, etc.

802.11b/g/n802.11a/n

Data Rate/Modulation

Wi-Fi Wireless Distribution System

Ch# 61 11

11 channels are available in the U.S. for 802.11b/g/n.
Only 3 channels are non-overlapping. 

24 channels are available in the U.S. for 802.11a/n.
All 24 channels are non-overlapping. 
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IEEE 802.11a
A supplement to the IEEE 802.11 specification that describes 
radio operation at 5GHz with data rates up to 54Mbps.  

 Ratified: 1999
 Spectrum: 5.1GHz–5.8GHz
 Data Rate: Up to 54Mbps
 Number of Non-overlapping Channels: 24

IEEE 802.11 – Wi-Fi
The wireless networking standards for local area network connectivity set by the Institute of Electrical and Electronics Engineers (IEEE). 
Now commonly referred to as Wi-Fi networking, it can become a complete replacement for a wired Ethernet network. Wi-Fi networking 
can be used in a variety of application areas from corporate offices to wireless connectivity in public locations like coffee shops. 
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DSSS: Direct Sequence Spread Spectrum (Barker Code)
CCK: Complementary Code Keying
OFDM: Orthogonal Frequency Division Multiplexing
BPSK: Binary Phase Shift Keying

QPSK: Quadrature Phase Shift Keying
16-QAM: 16 Point Quadrature Amplitude Modulation
64-QAM: 64 Point Quadrature Amplitude Modulation

IEEE 802.11n
A supplement to the IEEE 802.11 WLAN specification that defines 
radio transmissions up to 600Mbps.  

 Ratified: 2009
 Spectrum: 2.4GHz–2.5GHz/5.1GHz–5.8GHz
 Data Rate: 300Mbps (current), 600Mbps (future)
 Number of Non-overlapping Channels: 27 (2.4GHz and 5GHz)

IEEE 802.11b
A supplement to the IEEE 802.11 specification that describes radio 
operation at 2.4GHz with data rates up to 11Mbps.  

 Ratified: 1999
 Spectrum: 2.4GHz–2.5GHz
 Data Rate: Up to 11Mbps
 Number of Non-overlapping Channels: 3

IEEE 802.11g
A supplement to the IEEE 802.11 specification that describes radio 
operation 2.4GHz with data rates up to 54Mbps.  

 Ratified: 2003
 Spectrum: 2.4GHz–2.5GHz
 Data Rate: Up to 54Mbps
 Number of Non-overlapping Channels: 3

Wired Uplink

Wired Ethernet Replacement
WLAN–Medium range wireless networks used for communication between personal computers, stations, and servers. WLAN technology 
provides a wireless alternative to network technologies such as Ethernet. It frees a user to move around within a home, building, campus, 
or town and remain connected to the network.

Wi-Fi WDS connections can be used as wireless replacements for backhaul links or as supplemental failover connections for wired 
backhaul networks. Multi-node Wi-Fi WDS interconnections, when implemented with integrated switch technology create a robust, resilient 
mesh topology.

WDS: Wireless Distribution System

Ethernet
Switch

Ethernet
Switch

Mobile WWAN
The wireless communication that is most familiar to mobile phones users. It is called “cellular” because the system uses many base stations 
to divide a service area into multiple “cells.”
   
Technology Acronym Theoretical Rate

 Global System for Mobile Communications GSM 115Kbps
 General Packet Radio Service GPRS 171Kbps
 Enhanced Data Rates for GSM Evolution EDGE 384Kbps
 Enhanced Data Rates for GSM Evolution– EDGE– 473Kbps
 Phase 2 Phase 2

Technology Acronym Theoretical Rate

 Code Division Multiple Access CDMA 76.8Kbps
 Code Division Multiple Access 2000 CDMA2000 144Kbps
 Wideband Code Division Multiple Access WCDMA  2Mbps
 1x Evolution Data Optimized 1xEV-DO 2.4Mbps
 IEEE 802.16e-2005 Mobile WiMAX 144Mbps
 IEEE 802.16 WiMAX Release 2 1Gbps
 Long Term Evolution LTE 326Mbps
 Long Term Evolution Advanced LTE Advanced 1Gbps

WiMAX – IEEE 802.16-2004
The wireless networking standards for wide area network connectivity 
set by the Institute of Electrical and Electronics Engineers (IEEE). 
Commonly known as WiMAXTM, 802.16 specifies a system for fixed 
point to multipoint broadband access. Typical usage of WiMAX is 
as an alternative to wired broadband services such as Digital 
Subscriber Line (DSL) or cable modem. 

 Spectrum: 2 to 11GHz  Non-Line of Site (NLOS)
 10 to 66GHz  Line of Site (LOS)
 Channel Widths:  25 to 28MHz (10–66GHz band)
 1.25 to 20MHz (2–11GHz band)
 Modulation: Single carrier, OFDM, OFDMA
 Range: Up to 30 mi (50 km)
 Data Rate: Up to 140Mbps, Full Duplex

HiperMAN
HiperMAN is the European broadband wireless standard specified 
by the European Telecommunication Standards Institute (ETSI). 
HiperMAN is specifically designed to be compatible with the 
802.16 specification. Although it only supports OFDM modulation, 
it specifies the same basic MAC (Media Access Control Layer).

   
 Spectrum: 2 to 11GHz  Non-Line of Site (NLOS)
 Modulation: OFDM (256 point FFT)
 Range: Up to 30 mi (50 km)
 Data Rate: Up to 140Mbps

WWAN—Long range wireless networks used for communication between service providers and a home or business. WWAN technology provides 
a wireless alternative to connection services such as cable modem, DSL modem, or T1 lines. WWAN technology is still maturing, but it offers the 
potential for high WAN data rates.

DSL, Cable Modem, T1 Replacement
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Rates and Range
WLAN

Bluetooth
802.15.1 – 1Mbps
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802.15.3 – 55Mbps
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Wi-Fi
802.11a – 54Mbps
802.11b – 11Mbps
802.11g – 54Mbps
802.11n – 600Mbps

10ft 100ft 1000 ft 1mi 10mi 20mi

1Mbps

10Mbps

100Mbps

1Gbps

WLAN

WWAN

WPAN

WiMAX
802.16 – 140Mbps

WWAN

802.11—A group of wireless networking standards set 
by the Institute of Electrical and Electronics Engineers 
(IEEE), commonly referred to as Wi-Fi, but were 
previously known as WLAN.

802.11a—A supplement to the IEEE 802.11 specifica-
tion that describes radio transmissions at a frequency 
of 5GHz and data rates of up to 54Mbps.

802.11b—A supplement to the IEEE 802.11 specifica-
tion that describes radio transmissions at a frequency 
of 2.4GHz and data rates of up to 11Mbps.

802.11g—A supplement to the IEEE 802.11 
specification that describes radio transmissions at a 
frequency of 2.4GHz and data rates of up to 54Mbps.

802.11n—A supplement to the IEEE 802.11 WLAN 
specification that describes radio transmissions on 
the 2.4GHz and 5GHz frequencies. Current date rates 
supported are up to 300Mbps with future capabilities 
to 600Mbps.

802.11ac—Task group of the 802.11 committee with 
the goal of developing a gigabit speed wireless 
communications technology. 

802.11ad—Task group of the 802.11 committee with the goal of developing 
a short range,  multi-gigabit speed wireless communications technology 
operating in 60GHz.

Radio Frequency Identification (RFID)—A remote, automatic identification 
methodology that can store and remotely retrieve data using devices called 
tags. RFID as a methodology can be implemented in a WPAN, WLAN, or 
WWAN. An RFID tag can be affixed to or embedded in an object, animal, or 
person for the purpose of identification. Passive RFID tags do not require an 
internal power source, but active RFID tags require a power source — 
usually a battery — that often can last several years without being replaced.

Wi-Fi or WLAN AP (Access Point)—A small to medium capacity Wi-Fi device 
(1–3 radios) that connects wireless devices/users to another network.

Wi-Fi Array—A medium to high capacity device (4–16 radios) that connects 
wireless devices/users to another network. The Wi-Fi/WLAN Array differs 
from an Access Point in that it usually contains an embedded Switch, 
Router, and AP controller that acts as a seamless extension of the wired 
network over the basic connectivity provided by Access Points.

Wi-Fi Controller—Wi-Fi switch containing the centralized intelligence 
(security, QoS, filters, etc.) for traditional Wi-Fi networks. APs forward all 
traffic to controller where forwarding decisions are made.
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