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Introduction to wireless technology:

Mobile Technology is exactly the word which implies- the technology which is portable.
· In 1887 the scientist named Henrich Heartz, concluded that we can propogate an EM wave in space with velocity equal to light (300M m/sec).

· Later in 1889, the above theory was developed by scientist named Marconio by transmitting the EM wave around 5km.This was how the wireless technology emerged.

· During the early 1940s, Motorola developed a two-way radio, named Walkie-Talkie. 

· Hereby, the first generation (1G) of mobile communications was developed in the late 1970s. It was primarily used for voice transfer.
· In the early 1990s, second generation (2G) systems came into existence and was further developed to 2.5G, which includes GSM, TDMA and CDMA and now we are in (3G)the third generation.

Stage of technology:

· 2G(Second Generation
· 3G(Third Generation
Second Generation (2G):

 Types of technologies:
· FDMA

· TDMA

FDMA(Frequency Division Multiple Accesses:

Introduction:
                      Frequency division is the original multiple access technique.  Currently,
 most legacies. Public safety wireless networks use FDMA to improve spectrum efficiency.  
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 FDMA is used Through out the commercial wireless industry.   Legacy commercial 
Telecommunication networks.(Analog networks based on Advanced Mobile Phone Service 
[AMPS] and Total Access Communications System [TACS] standards) are built on a backbone 
of cellular base stations, Using the FDMA technology.
How it Works:
                           FDMA systems separate a client's large frequency band into several smaller individual

        Bands/channels.  Each channel has the ability to support a user.  Guard bands are used to separate

        Channels to prevent interference.  They are used to isolate channels from adjacent-channel

        Interference. : FDMA permits only one user per channel because it allows the user to use the channel

       100 percent of the time.  Therefore, only the frequency “dimension” is used to define channels.

       When the FDMA technique is employed, each user is assigned a discrete slice of the

       radio frequency (RF) spectrum, a “channel” of spectrum space that will vary in size depending

       on the type of signal being transmitted.  In a given amount of spectrum space, the user is granted

       access to a small sliver of the overall allocation.  As long as the user is engaged in

       “conversation,” no other user can access the same spectrum space.  An example of this type of

       access is use of the spectrum by commercial radio broadcasters.  In the commercial radio

       broadcast bands, 535–1705 kHz for amplitude modulation (AM) and 88–108 megahertz (MHz)

       for frequency modulation (FM), each local broadcast station (user) is assigned a specific slice of

       spectrum within the frequency band allocated for that purpose.  As long as the station broadcasts,

       no other radio station in the same area can use that radio frequency bandwidth to send a signal.

       Another broadcast station can use that same bandwidth only when the distance between the
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       Stations is sufficient to reduce the risk of interference.

Advantage / Disadvantages
Advantages:
     •  Simple to implement, from a hardware standpoint

     •  Fairly efficient with a small base population and when traffic is constant

     •  P25 equipment is backward compatible to legacy 25 kHz analog radio equipment

Disadvantages:
     •  Network and spectrum planning are intensive

     •  In a conventional system, because channels are allocated for one user, idle channels add

        to spectrum inefficiency

     •  Frequency planning is time-consuming

TDMA(TIME DIVISION MULTIPLE ACCESS:
Introduction:

As the frequency spectrum experiences more traffic, spectrum efficiency becomes

increasingly important.  TDMA systems were developed as FDMA system spectrum
efficiency became insufficient.  Not only do TDMA systems split users into an available
pair of channels,but they also assign each user an available time-slot/cell within
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that channel. TDMA systems have the capability to split users into time slots because
they transfer digital data, instead ofanalog data commonly used in legacy FDMA
systems. Each of the users takes turns transmitting and receiving in a round-robin fashion.
Frequency division is still employed, but these frequencies are now further subdivided
into a defined number of time slots per frequency.  Inreality, only one user is (actually)
using the channel at any given moment.  Each user is transmitting and receiving in
short “bursts.”  Because TDMA systems do not transmit all of the

time, their mobile phones have an extended battery life and talk time.

 How it works:
Similar to an FDMA trunked system, when a user depresses the Push-To-Talk (PTT)

switch in a TDMA system, a control channel registers the radio to the closest base station.

During registration, the base station assigns the user an available pair of channels, one to

Transmit and the other to receive.  But, unlike an FDMA system registration, a TDMA system

Registration also assigns an available time-slot within the channel.  The user can only send or

Receive information at that time, regardless of the availability of other time-slots.  Information

Flow is not continuous for any user, but rather is sent and received in bursts.  The bursts are re-

Assembled at the receiving end and appear to provide continuous sound because the process is

Very fast.

Each row of blocks represents a single channel divided into three time-slots.

Calls in a TDMA system start in analog format and are sampled, transforming the call into a

Digital  format.  After the call is converted into digital format, the TDMA system places the call

Into an assigned time slot.
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TDMA increases the number of users who have access to particular

Channel by dividing that channel into time-slots.

A Comparison of Multiple Access Techniques

is also a graphical display of the efficiency of a TDMA system.  The improved

efficiency of TDMA over FDMA can be realized through a quick glance at Figures 1 and 4.  In

 the FDMA system supports 4 users the TDMA system supports

12 users within the same bandwidth as the FDMA system.  There are systems in place today that

allow an increase of up to six times the capacity of FDMA alone.

Because TDMA systems also split an allotted portion of the frequency spectrum into

smaller slots (channels), they require the same level of frequency planning as FDMA systems.

The same careful steps in frequency planning must be taken in both FDMA and TDMA systems.

Advantage / Disadvantages:
Advantages:
• Extended battery life and talk time

• More efficient use of spectrum, compared to FDMA

• Will accommodate more users in the same spectrum space than an FDMA system which

Improves capacity in high traffic areas, such as large metropolitan areas

• Efficient utilization of hierarchical cell structures – pico, micro, and macro cells

• Can handle video and audio data efficiently

Disadvantages:
• Network and spectrum planning are intensive

•  Multipath interference affects call quality

• Dropped calls are possible when users switch in and out of different cells

• Frequency planning is time consuming

• Frequency guard bands add to spectrum inefficiency

• Too few users result in idle channels (rural versus urban environment)

• Higher costs due to greater equipment sophistication
Third generation (3G):
What is Third Generation?

· The first launch of 3G was in Japan by NTT DOCOMO on 1 October 2001, by using the CDMA&W-CDMA   technologies.

· This is latest technology in communication system
Types of technologies:
· CDMA
· W-CDMA
CDMA(CODE DIVISION MULTIPLE ACCESS:
Introduction :

CDMA is a spread spectrum technique used to increase spectrum efficiency over current

FDMA and TDMA systems.  Although spread spectrum’s application to cellular telephony is

relatively new, it is not a new technology.  Spread spectrum has been used in many military

applications, such as anti-jamming (because of the spread signal, it is difficult to interfere with or

jam), ranging (measuring the distance of the transmission to determine when it will be received),

and secure communications (the spread spectrum signal is very hard to detect).

 How it works:
With CDMA, unique digital codes (Walsh Codes), rather than separate radio frequencies/

channels, are used to differentiate users.  The Walsh codes are shared by the mobile phone and
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the base station, and are called “pseudo-Random Code Sequences.” All users access the entire

spectrum allocation all of the time. That is, every user uses the entire block of allocated spectrum

space to carry his/her message.  A user's unique Walsh Code separates the call from all other

calls. Graphically shows each user simultaneously accessing the fully allotted frequency

spectrum.
spread spectrum :

                Spreading a signal over a wide frequency band.
CDMA, being a “spread-spectrum” technology, spreads the information contained in a

signal over the entire available bandwidth and not simply through one frequency.  Due to the

wide bandwidth of a spread-spectrum signal, it is very difficult to cause jamming, difficult to

interfere with, and difficult to identify. It appears as nothing more than a slight rise in the “noise

floor” or interference level, unlike other technologies where the power of the signal is

concentrated in a narrower band making it easier to detect.  Therefore CDMA systems provide

more privacy than FDMA or TDMA systems.  These are great advantages over technologies

using a narrower bandwidth.

CDMA channels can handle an unspecified number of users.  There is not a fixed

number.  The capacity of the system depends on the quality of current calls.  As more users are

added, noise is added to the wideband frequency and therefore decreases the quality of current

calls.  Each user's transmission power increases the level of the frequency spectrum's "noise

floor" and therefore decreases the overall call quality for all users.  To help eliminate the "noise

floor," CDMA mobile phones and base stations use the minimum amount of power required to

Spectrum Issues & Analysis Report:   8 November 2001

A Comparison of Multiple Access Techniques

communicate with each other.  They use precise power control to decrease users' transmission

power.  By decreasing a user's transmission power, the mobile phone has added battery life,

increased talk time, and smaller batteries.

Because CDMA is a spread spectrum technology, it requires less frequency planning.

The full original spectrum is not divided into separate blocks/channels, like it is in FDMA and

TDMA systems.  Therefore, there is no need to plan for multiple frequency guard bands.

Because all users have access to the entire spectrum at all times, frequency planning only needs

to consider one frequency/channel.  However, the channel requires relatively wide contiguous

bandwidth.

Advantages / Disadvantages:
Advantages:
•  Greatest spectrum efficiency:  capacity increases of 8 to 10 times that of an analog

system and 4 to 5 times that of other digital systems which makes it most useful in
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high traffic areas with a large number of users and limited spectrum

•  CDMA improves call quality by filtering out background noise, cross-talk, and

interference

•  ”Soft handoffs”— Because of the multiple diversities in use, handoffs between 
cellsare undetected by the user

•  Simplified frequency planning - all users on a CDMA system use the same radio

frequency spectrum.

−  Engineering detailed frequency plans are not necessary.

−  Frequency re-tunes for expansion are eliminated.

−  Fewer cells are required for quality coverage

•  Random Walsh codes enhance user privacy; a spread-spectrum advantage

•  Precise power control increases talk time and battery size for mobile phones

Disadvantages:
• Backwards compatibility techniques are costly

• Currently, base station equipment is expensive

• Difficult to optimize to maximize performance

• Low traffic areas lead to inefficient use of spectrum and equipment resources

APPLICATIONS:
· Faster Web surfing .

·  Multimedia Messaging Services (MMS)

· Text, sounds, images, and video

· Transition from Short Message Service (SMS)

· Internet Access

· Web Applications

· Wireless Application Protocol (WAP)

· High data transfer rate with a minimum rate of 144 kilo bits/s for all mobile conditions and 2 Mega bits/s for low mobility global roaming between different 3G environments

· mobile videoconferencing

· (Business – to – Business)  applications

WCDMA(WIDE BAND CODE DIVISION MULTIPLE ACCESS:
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Introduction:
This is a practical Wideband Code Division
Multiple Access (WCDMA) measurement 
procedures note. The objective of this note
is to present measurement tips and procedure
s which will help a field-based network 
technician or RF engineer conduct Node 
B measurements onWCDMA  access
networks. Evolution to WCDMA In the mid
1980’s a second generation (2G) digital 
system known as the Global System for Mobile
 Communications (GSM) was introduced for mobile telephony. It significantly improved speech quality over the older analog-based systems and, as it was an international standard, enabled a single telephone number and mobile phone to be used by consumers around the world. It led to significantly improved connectivity and voice quality, as well as the introduction of a whole slew of new digital services like low-speed data. Proving to be very successful, GSM was officially adopted by the European 

Telecommunications  Standardization Institute (ETSI) in 1991. It is now widely used in over 160 countries 
worldwide.
How it works?

  In WCDMA, the RF signal from each base station sector is “scrambled” by multiplying the data and voice  

channels by a unique pseudo-noise code, known as the Scrambling Code. The Scrambling Code is mixed prior  

to the output of a base station or the output of a subscriber’s mobile unit. WCDMA base stations (Node B’s) use 

one of 512 Scrambling Codes to uniquely identify each sector in the network.

•    Adjacent base stations use the same RF frequency for spectral efficiency. WCDMA employs a frequency reuse 

method in which the same frequency is used at every site, with forward links separated from one another by 

Scrambling Codes.

•    WCDMA uses channelization codes, known as OVSF codes or Spreading Codes, to uniquely identify a Dedicated Physical Channel (DPCH) user channel. At the receiver, the received RF signal passes through the correlator, that separates and identifies the code channels (pilot, signaling or user data/voice) of each WCDMA channel it sees. Other spreading code channels are used for the pilot (P-CPICH), signaling, user voice or user data. Higher user data rates can be achieved by shortening the spreading factor, thereby increasing the transmission rate

    ADVANTAGES:
•   High bandwidth and low latency which contributes significantly to a higher-quality user experience and in turn increases data         revenue and improves customer satisfaction.
•    Support for a wide array of new and emerging multimedia services.

•   Considered the most cost-effective means of adding significant capacity for both voice and data services

•   Far better integration of RF components in the base station as compared to any other radio or mobile technology. 
•   Extreme flexibility in allocating capacity to offer the optimal QoS for different traffic types.
WCDMA Measurements:

Proper characterization of complex WCDMA signals requires field technicians to measure many different types 

of parameters. The WCDMA measurements that can be made with BTS Master include

 Carrier Frequency :

Carrier frequency is defined as the selected trans-

mitter operating center frequency, entered by the 

user or calculated from the signal standard, and 

channel number, entered by the user.

•  Carrier Feedthrough :

Carrier Feed through measures the amount of  

unmodulated signal that is leaking through the  

Transmitter and is displayed in the Code Domain 

Power display. The WCDMA 3GPP specification 

does not specify Carrier Feed through` measure-

ment.
CONCLUSION:
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