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Abstract 
This paper discussed about various wireless technologies 
available, both standardized and proprietary. This paper 
present with the best suited applications for each 
technology, and the alternatives those are present for it. 
This paper also discussed their applications, advantages, 
goals in different fields. 
Keywords: Wireless Technologies, ISP, WAN. 

1. Introduction 

Wireless technology uses radio waves to transmit 
information without cables or wiring. Although 
wireless communications have been used since 1876, 
the technology is becoming widely used in the 
creation of wireless computer networks. 

There are many standards for wireless 
communications, including Bluetooth, DECT and 
WiMax. WiFi or 802.11 is a set of standards designed 
for wireless ethernet LANs and is the protocol used 
by all of our miniPCI wireless cards. There are two 
main advantages of using wireless technology for 
computer networks - mobility and cost-savings. 
Using a wireless network means that you can move 
about freely, within your home, business or even 
your city, and still maintain a connection to other 
computers on the same network. 

For WANs, using wireless technology also removes 
the need to pay for access to existing 
telecommunications infrastructure. 

Typical uses of wireless technology include: 

• a home or small business wireless access point 
that gives access to the internet for one or more 
computers  

• linking two buildings (business premises, farm 
buildings, temporary or mobile sites) that are 
physically separate  

• hot spots in public places such as hotels, 
restaurants, marinas, caravan parks  

• wireless ISP infrastructure (network backbones 
and customer services)  

• remote access to equipment, such as remote 
sensors or device controllers (e.g. irrigation 
systems, temperature sensors, security cameras)  

The low-powered radio waves used by the 802.11 
protocols are generally regulated under a class 
licence, which means anyone is allowed to use them. 
However, there are legal limits to the power you are 
allowed to output from a wireless device in these 
spectrums. In Australia, the limit is 4W (36 dBm) for 
2.4 GHz and 4W (36 dBm) for 5.8 GHz. 
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2. Wireless USB 

Wireless USB is a short-range, high-bandwidth 
wireless radio communication protocol created by the 
Wireless USB Promoter Group. Wireless USB was 
based on the ultra-wideband (UWB) common radio 
platform, which is capable of sending 480 Mbit/s at 
distances up to 3 metres (9.8 ft) and 110 Mbit/s at up 
to 10 metres (33 ft). It was designed to operate in the 
3.1 to 10.6 GHz frequency range, although local 
regulatory policies may restrict the legal operating 
range for any given country. Wireless USB is used in 
game controllers, printers, scanners, digital cameras, 
portable media players, hard disk drives and flash 
drives. It is also suitable for transferring parallel 
video streams, using USB over ultra-wideband 
protocols. On March 16, 2009, the WiMedia Alliance 
announced transfer agreements for the WiMedia 
ultra-wideband (UWB) specifications [2]. WiMedia 
transferred specifications, to the Bluetooth Special 
Interest Group (SIG), Wireless USB Promoter Group 
and the USB Implementers Forum. After the 
technology transfer the WiMedia Alliance ceased 
operations. In October 2009, the Bluetooth Special 
Interest Group has dropped development of UWB as 
part of the alternative MAC/PHY, Bluetooth 
3.0/High Speed solution. A small, but significant, 
number of former WiMedia members had not and 
would not sign up to the necessary agreements for the 
intellectual property transfer. The Bluetooth group is 
now turning its attention from UWB to 60 GHz [2].  

On September 29, 2010, version 1.1 of the Wireless 
USB Specification was announced. It delivers several 
backwards-compatible improvements: UWB upper 
band support for frequencies 6 GHz and above, 
improved power management and consumption, and 
support for NFC and proximity based association. 

2.1 Relation to Ultra-Wideband 

UWB is a general term for radio communication 
using pulses of energy which spread emitted Radio 
Frequency energy over 500 MHz+ of spectrum or 
exceeding 20% fractional bandwidth within the 
frequency range of 3.1 GHz to 10.6 GHz as defined 
by the FCC ruling issued for UWB in Feb. 2002. 
UWB is not specific to WiMedia or any other 
company or group and there are in fact a number of 
groups and companies developing UWB technology 
totally unrelated to WiMedia. Some companies[use 
UWB for ground penetrating radar, through wall 
radar and yet another company Pulse~LINK used it 
as part of a whole home entertainment network using 

UWB for transmission over both wired and wireless 
media. WUSB is a protocol promulgated by the USB 
Implementers Forum that uses WiMedia's UWB 
radio platform. Other protocols that have announced 
their intention to use WiMedia's UWB radio platform 
include Bluetooth and the WiMedia Logical Link 
Control Protocol. 

3. Bluetooth 

Bluetooth is a wireless technology standard for 
exchanging data over short distances (using short-
wavelength radio transmissions in the ISM band from 
2400–2480 MHz) from fixed and mobile devices, 
creating personal area networks (PANs) with high 
levels of security. It can connect several devices, 
overcoming problems of synchronization. 

Bluetooth is managed by the Bluetooth Special 
Interest Group, which has more than 18,000 member 
companies in the areas of telecommunication, 
computing, networking, and consumer electronics. 
Bluetooth was standardized as IEEE 802.15.1, but the 
standard is no longer maintained. The SIG oversees 
the development of the specification, manages the 
qualification program, and protects the trademarks.  

3.1 Communication and Connection 

A master Bluetooth device can communicate with a 
maximum of seven devices in a piconet (an ad-hoc 
computer network using Bluetooth technology), 
though not all devices reach this maximum. The 
devices can switch roles, by agreement, and the slave 
can become the master (for example, a headset 
initiating a connection to a phone will necessarily 
begin as master, as initiator of the connection; but 
may subsequently prefer to be slave). 

The Bluetooth Core Specification provides for the 
connection of two or more piconets to form a 
scatternet, in which certain devices simultaneously 
play the master role in one piconet and the slave role 
in another. 

At any given time, data can be transferred between 
the master and one other device (except for the little-
used broadcast mode. The master chooses which 
slave device to address; typically, it switches rapidly 
from one device to another in a round-robin fashion. 
Since it is the master that chooses which slave to 
address, whereas a slave is (in theory) supposed to 
listen in each receive slot, being a master is a lighter 
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burden than being a slave. Being a master of seven 
slaves is possible; being a slave of more than one 
master is difficult. The specification is vague as to 
required behavior in scatter nets. 

A new version of the Bluetooth wireless device-to-
device technology that offers significantly lower 
power consumption than previous versions. Also 
referred to as Bluetooth Low Energy, Bluetooth 4.0 
achieves its reduced power consumption by enabling 
devices to remain paired, or connected to each other, 
without requiring a continual stream of data to be 
transferred between the devices. 

Bluetooth 4.0 was announced in late 2011 and first 
appeared in Apple's 2012 releases of the Mac Book 
Air and Mac Book Mini. The first Smartphone to 
utilize the new Bluetooth 4 technology was Apple’s 
iPhone 4S. Bluetooth 4.0 is also expected to play a 
key role in the development of advanced, long-lasting 
wearable computing devices like smart watches and 
fitness monitoring devices 

4. ZIGBEE (IEEE 802.15.4): 

IEEE 802.15.4 is a standard which specifies the 
physical layer and media access control for low-rate 
wireless personal area networks (LR-WPANs). It is 
maintained by the IEEE 802.15 working group. It is 
the basis for the ZigBee and MiWi specifications, 
each of which further extends the standard by 
developing the upper layers which are not defined in 
IEEE 802.15.4. IEEE standard 802.15.4 intends to 
offer the fundamental lower network layers of a type 
of wireless personal area network (WPAN) which 
focuses on low-cost, low-speed ubiquitous 
communication between devices (in contrast with 
other, more end-user oriented approaches, such as 
Wi-Fi).  

The basic framework conceives a 10-meter 
communications range with a transfer rate of 250 
Kbit/s [8]. Tradeoffs are possible to favor more 
radically embedded devices with even lower power 
requirements, through the definition of not one, but 
several physical layers. Even lower rates can be 
considered with the resulting effect on power 
consumption. Important features include real-time 
suitability by reservation of guaranteed time slots, 
collision avoidance through CSMA/CA and 
integrated support for secure communications. 

Devices also include power management functions 
such as link quality and energy detection. 

Devices are conceived to interact with each other 
over a conceptually simple wireless network. The 
definition of the network layers is based on the OSI 
model; although only the lower layers are defined in 
the standard, interaction with upper layers is 
intended, possibly using an IEEE 802.2 logical link 
control sublayer accessing the MAC through a 
convergence sublayer. Implementations may rely on 
external devices or be purely embedded, self-
functioning devices. 

4.1 The physical layer 

The physical layer (PHY) ultimately provides the 
data transmission service, as well as the interface to 
the physical layer management entity, which offers 
access to every layer management function and 
maintains a database of information on related 
personal area networks. Thus, the PHY manages the 
physical RF transceiver and performs channel 
selection and energy and signal management 
functions. It operates on one of three possible 
unlicensed frequency bands: 

• 868.0-868.6 MHz: Europe, allows one 
communication channel (2003), extended to 
three (2006) 

• 902-928 MHz: North America, up to ten 
channels (2003), extended to thirty (2006) 

• 2400-2483.5 MHz: worldwide use, up to sixteen 
channels (2003, 2006) 

Beyond these three bands, the IEEE 802.15.4c study 
group considered the newly opened 314-316 MHz, 
430-434 MHz, and 779-787 MHz bands in China, 
while the IEEE 802.15 Task Group 4d defined an 
amendment to 802.15.4-2006 to support the new 950 
MHz-956 MHz band in Japan. First standard 
amendments by these groups were released in April 
2009 [9]. 

IEEE802.15.4e was chartered to define a MAC 
amendment to the existing standard 802.15.4-2006 
which adopts channel hopping strategy to improve 
support for the industrial markets increases, 
robustness against external interference and persistent 
multi-path fading. On February 6, 2012 the IEEE 
Standards Association Board approved the IEEE 
802.15.4e which concluded all Task Group 4e efforts. 
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4.2 The MAC layer 

The medium access control (MAC) enables the 
transmission of MAC frames through the use of the 
physical channel. Besides the data service, it offers a 
management interface and itself manages access to 
the physical channel and network beaconing. It also 
controls frame validation, guarantees time slots and 
handles node associations. Finally, it offers hook 
points for secure services. 

Note that the IEEE 802.15 standard does not use 
802.1D or 802.1Q, i.e., it does not exchange standard 
Ethernet frames. The physical frame-format is 
specified in IEEE802.15.4-2011 in section 5.2. It is 
tailored to the fact that most IEEE 802.15.4 PHYs 
only support frames of up to 127 bytes (adaptation 
layer protocols such as 6LoWPAN provide 
fragmentation schemes to support larger network 
layer packets) [9]. 

ZigBee is also available in a version that supports 
energy harvesting where no battery or ac mains 
power is available. And, one of the key benefits of 
ZigBee is the availability of pre-developed 
applications [8]. These upper-layer software 
additions implement specialized uses for ZigBee. 
Some of these applications include: 

• Building automation for commercial     monitoring 
and control of facilities 

• Remote control (RF4CE or RF for consumer 
electronics) 

• Smart energy for home energy monitoring 

• Health care for medical and fitness monitoring 

• Home automation for control of smart homes 

• Input devices for keyboards, mice, touch pads, 
wands, etc. 

• Light Link for control of LED lighting 

• Retail services for shopping related uses 

• Telecom services 

• Network services related to large mesh networks. 

 

5. Near field communication (NFC): 

Near field communication (NFC) is a set of 
standards for smart phones and similar devices to 
establish radio communication with each other by 

touching them together or bringing them into close 
proximity, usually no more than a few inches. Present 
and anticipated applications include contactless 
transactions, data exchange, and simplified setup of 
more complex communications such as Wi-Fi. 
Communication is also possible between an NFC 
device and an unpowered NFC chip, called a "tag" 
[6]. 

NFC standards cover communications protocols and 
data exchange formats, and are based on existing 
radio-frequency identification (RFID) standards 
including ISO/IEC 14443 and FeliCa. The standards 
include ISO/IEC 18092 and those defined by the 
NFC Forum, which was founded in 2004 by Nokia, 
Philips Semiconductors (has became NXP 
Semiconductors since 2006) and Sony, and now has 
more than 160 members [5]. The Forum also 
promotes NFC and certifies device compliance. It fits 
the criteria for being considered a personal area 
network. NFC builds upon RFID systems by 
allowing two-way communication between 
endpoints, where earlier systems such as contactless 
smart cards were one-way only. NFC devices can be 
used in contactless payment systems, similar to those 
currently used in credit cards and electronic ticket 
smartcards, and allow mobile payment to replace or 
supplement these systems. 

5.1 Key Benefits of NFC 
NFC provides a range of benefits to consumers and 
businesses, such as [5]: 

• Intuitive: NFC interactions require no more than 
a simple touch 

• Versatile: NFC is ideally suited to the broadest 
range of industries, environments, and uses 

• Open and standards-based: The underlying 
layers of NFC technology follow universally 
implemented ISO, ECMA, and ETSI standards 

• Technology-enabling: NFC facilitates fast and 
simple setup of wireless technologies, such as 
Bluetooth, Wi-Fi, etc.) 

• Inherently secure: NFC transmissions are short 
range (from a touch to a few centimeters) 

• Interoperable: NFC works with existing 
contactless card technologies 

• Security-ready: NFC has built-in capabilities to 
support secure applications 

6. Universal Mobile Telecommunications 
System (UMTS): 
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UMTS is an umbrella term for the third generation 
radio technologies developed within 3GPP. 

The radio access specifications provide for 
Frequency Division Duplex (FDD) and Time 
Division Duplex (TDD) variants, and several chip 
rates are provided for in the TDD option, allowing 
UTRA technology to operate in a wide range of 
bands and co-exist with other radio access 
technologies. 

UMTS includes the original W-CDMA scheme using 
paired or unpaired 5 MHz wide channels in globally 
agreed bandwidth around 2 GHz, though 
subsequently, further bandwidth has been allocated 
by the ITU on a regional basis. 

UMTS specifies a complete network system, which 
includes the radio access network (UMTS Terrestrial 
Radio Access Network, or UTRAN), the core 
network (Mobile Application Part, or MAP) and the 
authentication of users via SIM (subscriber identity 
module) cards. The technology described in UMTS is 
sometimes also referred to as Freedom of Mobile 
Multimedia Access (FOMA) 

6.1 Features 

UMTS supports maximum theoretical data transfer 
rates of 42 Mbit/s when HSPA+ is implemented in 
the network. Users in deployed networks can expect a 
transfer rate of up to 384 kbit/s for Release '99 (R99) 
handsets (the original UMTS release), and 7.2 Mbit/s 
for HSDPA handsets in the downlink connection. 
These speeds are significantly faster than the 9.6 
kbit/s of a single GSM error-corrected circuit 
switched data channel, multiple 9.6 kbit/s channels in 
HSCSD and 14.4 kbit/s for CDMA. 

The first national consumer UMTS networks 
launched in 2002 with a heavy emphasis on telco-
provided mobile applications such as mobile TV and 
video calling. The high data speeds of UMTS are 
now most often utilised for Internet access: 
experience in Japan and elsewhere has shown that 
user demand for video calls is not high, and telco-
provided audio/video content has declined in 
popularity in favour of high-speed access to the 
World Wide Web—either directly on a handset or 
connected to a computer via Wi-Fi, Bluetooth or 
USB. 

 

7. WiMAX (IEEE 802.16): 

WiMAX (Worldwide Interoperability for Microwave 
Access) is a wireless communications standard 
designed to provide 30 to 40 megabit-per-second data 
rates,[1] with the 2011 update providing up to 1 Gbit/s 
for fixed stations. The name "WiMAX" was created 
by the WiMAX Forum, which was formed in June 
2001 to promote conformity and interoperability of 
the standard. The forum describes WiMAX as "a 
standards-based technology enabling the delivery of 
last mile wireless broadband access as an alternative 
to cable and DSL"[7]. 

7.1 Uses 

The bandwidth and range of WiMAX make it 
suitable for the following potential applications: 

• Providing portable mobile broadband 
connectivity across cities and countries through a 
variety of devices. 

• Providing a wireless alternative to cable and 
digital subscriber line (DSL) for "last mile" 
broadband access. 

• Providing data, telecommunications (VoIP) and 
IPTV services (triple play). 

• Providing a source of Internet connectivity as 
part of a business continuity plan. 

• Smart grids and metering 

IEEE 802.16 is a series of Wireless Broadband 
standards written by the Institute of Electrical and 
Electronics Engineers (IEEE). The IEEE Standards 
Board established a working group in 1999 to 
develop standards for broadband for Wireless 
Metropolitan Area Networks. The Workgroup is a 
unit of the IEEE 802 local area network and 
metropolitan area network standards committee. 

Although the 802.16 family of standards is officially 
called WirelessMAN in IEEE, it has been 
commercialized under the name "WiMAX" (from 
"Worldwide Interoperability for Microwave Access") 
by the WiMAX Forum industry alliance. The Forum 
promotes and certifies compatibility and 
interoperability of products based on the IEEE 
802.16 standards [7]. 
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7.2 Goals of WiMAX 

The goal of WiMAX is to provide high-speed 
Internet access in a coverage range several kilometres 
in radius. In theory, WiMAX provides for speeds 
around 70 Mbps with a range of 50 kilometres. The 
WiMAX standard has the advantage of allowing 
wireless connections between a base transceiver 
station (BTS) and thousands of subscribers without 
requiring that they be in a direct line of sight (LOS) 
with that station. This technology is called NLOS for 
non-line-of-sight. In reality, WiMAX can only 
bypass small obstructions like trees or a house and 
cannot cross hills or large buildings. When 
obstructions are present, actual throughput might be 
under 20 Mbps.  

7.3 Fixed WiMAX and WiMAX portable 

The revisions of the IEEE 802.16 standard fall into 
two categories [7]:  

• Fixed WiMAX, also called IEEE 802.16-2004, 
provides for a fixed-line connection with an 
antenna mounted on a rooftop, like a TV 
antenna. Fixed WiMAX operates in the 2.5 GHz 
and 3.5 GHz frequency bands, which require a 
licence, as well as the licence-free 5.8 GHz band. 

• Mobile WiMAX, also called IEEE 802.16e, 
allows mobile client machines to be connected to 
the Internet. Mobile WiMAX opens the doors to 
mobile phone use over IP, and even high-speed 
mobile services. 

• Applications of WiMAX 
• One of WiMAX's potential uses is to cover the 

so-called "last mile" (or "last kilometre) area, 
meaning providing high-speed Internet access to 
areas which normal wired technolgies do not 
cover (such as DSL, cable, or dedicated T1 
lines).  

• Another possibility involves using WiMAX as a 
backhaul between two local wireless networks, 
such as those using the WiFi standard. WiMAX 
will ultimately enable two different hotspots to 
be linked to create a mesh network.  

8. Conclusion 

The key focus of our study is to explore different 
aspects of Wireless Technology. In the recent times, 
ZigBee, WI-FI, Bluetooth, UMTS, NFC and etc has 
gained popularity in the field of Wireless 
Technologies. It is an unchallenged fact that fiber as 

a communication medium offers almost infinite 
bandwidth relative to all its competitors but even then 
wireless devices are more in use because of its 
advancements and affordability. In the above 
discussion we compare the number of wireless 
devices used by us nowadays and have best results 
because of their latest advancement come into the 
path.  
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