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B.E.
Sixth Semester Examination, 2010
Wireless Communication (EE-402-E)

Nete : Attempt any five questions. All questicns carry equal marks.
Q. 1. (a) Explain wireless communication with block diagram.

Ans. Wireless Communication System : Cordless telephone systems are full duplex
commuiiication systems that use ratio to connect a portable handset to a dedicated base station, which 1s
a then connected to a dedicated telephone line wilk a specific telephone number on the public switched
telephone number, In first generation cordless telephone systems, the portable unit communicates only
1o the dedscated base unit and only over distances of a few tens of meters. Early cordless telephones
operate solely as extension telephone 10 a transceiver connected to a subscriber line on the PSTN and are
primarily for in-home use.

Second gencration cordless lelephone have recently heen introduced which aliow subscribers to
use their handsets at many outdoor locations within urban centers such as London or Hong Kong.
Modern cordless telephones are sometimes combined with paging receivers 50 that a subscriber may
first be paged and theun respond to the pape using the cordless telephene. Cordless telephone systems
provide the user with limited range and mobility, as it is usually not possible to maintain a call if the user
iravels outside the range of the hase station. Typical second generation base stations provide coverage
ranges up to a few hundred meters. Figure illustrates a cordless telephone system.

Wireless link
Pubic switched
telephone network
PSTN
Cordless handset

Fig. A wireless communication system

Q). 1. (b) Compare various wireless systems.

Ans. Table | and 2 illustrate the type of service, level of infrastructure, cost and complexity
required for the subscriber segment and base station segment of each of the five mobile or portable ratio
system.

Table 1 : Comparison of Mobile Communication Systems-Maobile Station

Service Coverage | Required Infra | Complexity Hardware Carrier Functionality
Range Structure Cost Frequency
™
Remote Low Low Low Low Infrared Transrmiter
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Garage
Door Low Low Low Low <]00MHz Transmitter

E_penlr
Paging High
System
Cordless Low Low Moderate Low 1-3GHz Transceiver
Phone
Cellular High High High Moderate L2GHz Transceiver
Phone

]

High Low <1GHz Receiver

Table2 : Comparison of Mobile Communication Systems-Base Statlon :

Service | Coverage Required Complexity | Hardware Carrier Fanctionality
Range Infrastructure Cost Frequency

TV

Remate Low Low Low Low Infrared Receiver

Conirol

Garage

Door Low Low Low Low <100MHz Receiver

Opener

Paging = |High High High High <1 GHz Transmitter

System

Cordless | Low Low Low Moderate 1-3 GHz Transceiver

Phone

Cellular |High High High High <2 GHz Transceiver

Phone

Q. 2. (a) What do *jn mean by WLL?

Ans. Wireless Local Loop (WLL) : The fast growth of internet has produce a large demand of
broadband internet and computer access for the home and business point of view throughout the whole
world.

The fixed wireless communication system has more advantage due to his well-defined, time
invariant nature of the propagation channel between the fixed receiver and fixed transmitter.

The modemn wireless system are allot the microwave and millimeter ratio frequency are 28 GHz
band and these frequency are ten time greater then the carrier frequency of 3G terrestrial cellular
telephone network, The carrier frequency of fixed wireless access terminal is very high so sometime the
ratio channel behave like an optical channel. At very high frequency, the fixed wireless network are only
viable where there are no obstructions, such in the rural setting or in relatively that suburban.
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The microwave wireless gan be used to provide a wireless local loop. i

"I‘EH'HHI'IWP 3 frés1 "Mt mile" bf the telecommunication network that provide the connecfion,
hetween the cnnl;ml office and ;hr individual homes and business as close as possible.

The WLE i:c'ﬁunlqgnh.q an a:d.dltlonal i:i.-neﬂl that ange the wwless eq“lpnlent is paid fnr tlu'.'m
then there are nb nddmonal r;nzts f'nr transpm bﬂwctn IhEI customer prenu:cu equnpm:ni and {Cﬁ}
crﬂ.trai mfu.._ T e . ~- 4

Th: Wl L Fvstem ran b: mmplcled with mp-pﬂ WIIE {'w:d digital subf.-mbar Iw:rp !l:t:hnniogil.’#‘ .
Q,2.(b) Expiain tPS feﬂur:s of 3G wireless nétworks. o N .
An: Thind Generathn [JG] erﬂﬂs Nﬂwnrh G wt'cms promise mmamh:]u;d wnrel'ess

aCC:sh 1 Ways Jt"T:u Tave nwe “Beeii passible before Muh‘fmegabﬂ Internet access, commumeation
usips vee over Intedi ool wRal il esed colls, urigue! the hietw ask copacity and uhﬂmtuus
amﬂﬁmuﬁn Fusi,;ﬁ,wE-j:i ui:. q.d aﬂ};‘gﬁﬂ hmqht‘?‘y:EFE by 3G f!ewiu.pers -

LK nmpame_f devainping _lﬂ"‘ COWPTRENE ZLVISION Users ha.'.;l;l,goll'g:gubzgny to r;ﬁe;y:r five mnusic,
conduct interactive web sessions, and have samc time capability of voice and data access with mulnplt
parties at 1h; swe timie using &, single nml::lc hiandse, whether driving, walmng or s:andmg still in an
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~The ey :nm:r} ¥F evaluation for 25 COMA sysiems hads to. CDMA mﬂﬂ Several variants of
CDMA 2000 mie currently being developed, but they all are based on the primary of 15-25 and 15-95B
technoldgiEs e everiidiQG evelution for GSM, 1S-136.and PDC systems Jeads 10 wideband CDMA
also called Umyersal Mobile Telecommunications Service (UMTS). W-CDMA is identify by the
netw q:;k mﬁcntals uﬁQSH as well 3 the merged versions of GSM and 1S-136 thrnugh EDGE

L

trchmqut <
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popular’ t’l't”ra':ig&mul the' bdrly part of the 215t century. ! TR -

- _Countries throughout the world are currently define the ncw ratio spectrum bandﬁ A
accommentase fHe3G networks that will kely be deployed.in the 2004-05 time frame.
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. Qs 3. 4a)Deserihe the operstion of cellulas systems. .., .
= .AnsiA celtohar syesoonis a radio network distributed-over Ilrbdzreu-chlied EﬁHl... gach sﬂ.rved_hy a.l o

least oine Tivved: latative transcei eer known as a-cellisite or base station. Whean joined together these cells.,
provide radio coverage over a wide geographic area. This emables a large number of! portafle .
transesivess, (41€-, mobils phones, pagors pte,) 1o commupicater with each othes and, with fixed
transceyers-and-ielephanes pnywhere in the network, via base stations, even if some of the transgeivers.,
aremeviog thteugh-mere {han one cell during dransmission. .. ., .. o o0 {4

Cellular networks/ ofter-a number of advantages over alternative selutions.:. "

1) tmereakbl chplity o L {u]ll:duud powet use ..

[tfajhi‘kﬂfﬂ‘ﬂémﬁtlrﬂ i ' TR T W T ] T e T

" iv) Reduded mtcri‘crcncc I'rnm -:-thtr mgnuh i ; vl N

{y) In a cellular radio system a land urea to be 3upp1|+.ﬂ with radio se sunrn:: is dwﬁ:d into mgular
uhaped cd[’s whlch can be hexagﬁnaf squa:e cir¢nlir or somé other irregular shape| although héxagonal
cells are ..onvenlmnaf ‘Each of tl:l:sé ¢ells 1s asiigned mn]dple frequencies | }" = £, ) witieh ‘have |
cl:rrrespund.j;g ra:!m base 5tamms The gruup of frfqurnﬂts canbe reused in ather cells, ptmr:ded that
the same frequenc:es ate not Yeused ndj&h:m ntlghbnurin’g i:r.ﬂs as ﬂ*nt wuuhl cause’ cwfhmntl
interference. rakibu

{vi}) The ncreased capacity in a celluldt ﬂd’lwﬂrk.'fﬁmp&ﬁﬂ ‘with " network’ witha- §ingle
transmitter, comes from the fact that the same radio frequency can be reused in a differontacda for a
completely different transmission. If there is a single plain transmitter, only one transmission can be
used on any given frequency. Unfortunately, there is inevitably some level of interference from the,
signal from the other ceHs whmbnsc the same frequency, T]nfs-meanfs that, in a standard FDMA system,
there must be at least a. one qel[ gep between ;-:'l!s which reyse the same frequency.

Cell Signal Enﬂdmg :l'r]j To mngms‘h signals t’ram several different transmitters, frequency
division multiple accras [TI}MA} and code division multiple access (T DMA} were developed.

(1i) With FDMA; the transmutting and receiving I'pequtmlts wsed i in can:h ccll are different from
the frequencies usad in, :hahmsghbhunp:g cell’lnia SJ.mpl,L }q:u sys;em,r&exul dn\ er manually tuned 1o
a frequency of a chosen FE}ftp ah?&m a stegng slgm} andin nvold mterfamnwﬁ‘nm signals from other
cells, - BESs MEtaa I
{1i1) The principle of CDMA-is mmremnp-im but :Ha:hmes she same result; the distributed

transceivers can select one cell and listen to 1t i Eiil

{iv) Other aveilablé methods-ef moltiplexing such mpnlnrimll;un divisiun mul;jple Access
(PDMA} and time division mudtiple access (TDMA) cannot be used to separate signals from one cell to
the next since the effects of bpth vary with position and this would make signal separation. practlcnll}-‘
impossible. Time division multiple access, however, is uﬁed in combination with either FDMA or
(ZDMA na number of systems to gw: mulnple chnnm:{ ‘within the covetage aréa of'a ﬁin‘gle del]

ESLR T LL SR TR ) Lo ¥

Q J th:l Dls:uss fEI'I'I.II"H of I]:pful cellular :ystem:. AN

I ans. Q‘culurﬁ of Dlgllnl Eﬂlullr S’}siem The | mns: ‘Cothmon eiamp‘!e of a célliflar network is a
mobile phone (cell ph une‘] network. A mabile phunc |s a pﬁnﬁ‘hle lcle‘;&hune which receives or maked
calls through a cell site (base station), or transmitting  toiver Radiowadves ive used 1o tranisfer sighaliré

/
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and from the cell phone. Modern mobile phone netwarks use cells because radio frequencies are a
limited. shared resource. Cell-sites and handsets change frequency under computer control and use low
power transmitter so that a limited number of radio frequencies can be simultaneously used by many
callers with less interference.

A cellular network is used by the mobile phone operator 1o achieve both coverage and capacity for
their subscribers. Large geographic areas are split into smaller cells to avoid line-of-sight signal loss and
to support a large number of active phones in that area. All of the cell sites are connected to telephone
exchanges {or switches), which in tuwrn connect to the public telephone network,

Since almost all mobile phones use cellular technology, including GEM, CDMA, and AMPS
{analog). the term "cell phone” is in some regions, notably the US, used interchangeably with
“mobile-phone”. However, satellite phones are mobile phones that do not communicate directly with a
ground-based cellular tower, but may do so indirectly by way of a sarellite.

There are a number of different digital cellular technologies, including : Global System for Mobile
Communications (GSM), General Packet Radio Service (GPRS), Code Division Multiple Access
{CDMA), Evolution-Data Optimuzed (EV-DO), Enhanced Data Rates for GSM Evolution (EDGE),
3GSM. Digital Enhanced Cordless Telecommunications (DECT), Digital AMPS (I5-136/TDMA), and
Integrated Digital Enhanced Network (IDEN).

Structure of the Mobile Phone Cellular Network

Main Article : GSM

i | | i | s | s | sy |
e | s | s | e | s | st

“

Structure of a 20 cellular network

A simple view of the cellular mobile-radio network consists of the following :

(i) A nerwork of Radio base stations forming the base starion subsystem,

(11} The core circuit switched network for handling voice calls and text

(11i) A packet switched network for handling mobile data

{iv) The public switched telephone network to connect subscribers to the wide rtelephony network

This network is the foundation of the GSM system network, There are mariy functions that are
performed by this network in order to make sure customer get the desired service: including mobility
management, registration, call set up, and handover.



Downloaded from http://studentsuvidha.in and http://studentsuvidha.in/forum

Any phone connects to the network via an RBS in the corresponding cell which in turn connects to
the MSC. The MSC allows the onward connection fo the PSTN. The link from a phone to the RBS is
called an uplink while the other way is termed downlink.

Radie channels effectively use the transmission medium through the use of the following
multiplexing schemes : Fregquency division multiplex (FDM), time division multiplex (TDM), code
division muluple (CDM), and space division multiplex (SDM). Corresponding to these multiplexing
schemes are the following access techniques: fiequency division multiple access (FDMA ), time division
multiple access {TDMA), code dwision multiple access (CDMA), and space division multiple access
{SDMA).

Cellular Handover in Mobile Phone Networks :

Main Article : Handoff : As the phone user moves from one cell area to another cell whilst a call
is in progress, the mabile station will search for a new channel to attach to in order not to drop the call.
Once a new channel is found, the network wiil command the mobile unit to switch to the new channel and
at the same time swiich the call onto the new channel. With CDMA, multiple CDMA handsets share a
specific radio channel. The signals are separated by using a pseudonoise code (PN code) specific to each
phone. As the user moves from one cell to another, the handset sets up radio links with multiple cell sites
{or sectors of the same site) simultznecuslv. This is known as "soft handoff" because, unlike with
traditional cellular technology, there is no one defined point where the the phone switches to the new
cell. In 15-95 inter-frequency handovers and older analog systems such as NMT it will typically be
impossible to test the target channel directly while communicating. In this case other techniques have to
be used such as pilot beacons in 15-95. This means that there is almost always a brief break in the
communication while searching for the new channel followed by the risk of an unexpected return to the
old channei.

If there is no ongoing communication or the communication can be interrupted, it is possible for
the mobile unit to spontaneously move from one cell to another and then notify the base station with the
strongest signal.

Q. 4. (a) Explain frequency reuse concept in eellular communieation.

Ans. Frequency Reuwse : The cellular sysiem are high capacity land mobile system in which
assigned radio spectrum is divided into discrete channels which are assigned in groups to geographic
cells covering cellular geographic region, The discrete channels are capable of being reused in different
cells through a process known: as frequency reused.

The design process of selecting and assigning the channels groups for all of the cellular base
station within a system is called frequency reuse of frequency planning concept.

Each cellular base station is allocated & group of radio channels to be used within a small
geographic region called a cell. Figure shows the concept of celiular frequency reuse. where cells
adhesive with the same letter use the same group of channels.

The hexagonal cell shape shown in figure is conceptual and is a simplistic model of the radio
coverage for each base station., but it has been universally embrace since the hexagon permiis easy and
manageable analysis of a celllular system. The actual radio coverage of a cell is called the foot print and
is determined from field mezasurement or propagation prediction models.
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allocated a group of K channels (K< 5) and if the: §rchannels are splited among N colls oo wedque anih:
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{11) Base Fach smaller cell |Rd ke’ bdde' “tafidn| Each “dan has “only ﬁﬂhﬁﬂﬁs Y are
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(). 5. () Explain the spread spectruin.

Ans. Spread Spectrum
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Q. 5. (b) What are features and drawbacks of TDMA?

Ans. Time Division Muitiple Access (TDMA) : TDMA systems divide the radio speal.um into
time slots, and in each slot only one user is allowed to either transmit or receiver, it can be seen from
figure. That cach user hoid a cyclically repeating time slot so a channel may be thought of as a particular
time slot reoccurs every trame, where N-time slots comprise & frame as shown in figure.

1- Code
/ / ChannelN
vid
5
A
pad Channel 2
Channel 1

Frequency

Time
Fig. TDMA scheme where each chanael eccuples a cyclically repeating time slot

The features of TDMA include the following important things :

(1) TDMA shares a single carrier frequency with several users, Where cach user makes use of
non-oveilapping time slots, The number of time slots per frames depends upon varuus factors such as
modulation technigue, bandwidih etc.

(i1) Data transmizsion for users of a TDMA is not continuous but produce in bursts, This result low
battery consumption.

(iii) Because of discontinuous transmission in TDMA, the handoff process is much simpler for a
subscriber unat.

(iv) Adaptive equalization is usually in necessary TDMA system, since the transmission rates are
generally very high as compared te FDMA channels,

(v) In TDMA e puard time should be minimized,

(vi) High synchronization overhead is required in TDMA systems because of burst transriission.

(vii) TDMA has an advantage in that it .s possible to allocate different number of time slots per
frame 1o distinct users. Thus, bandwidth can be supplied on demand to dlf‘fcrem users by concatenating
or reassigning time slot based on priority,

Q. 6. (a) What do you mean by advanced intelligent networks ?

Ans. Advanced Intelligent Network (AIN) : The Advanced Intelligent Network (AIN) 1s a
tcitphune network architecture that separates service logic from switching equipnient, allowing new
services to be added without having to redesign switches to support new services. [l encourages
competition among service providers since it makes it easier for a provider to add services and it offers
customers more service choices.
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The Advanced Intelligent Network (AIN) 15 recognized as an industry standard in North America,
replacing the legacy IN. AIN has three key componenis ; y

Signal Control Polnts (SCP) : Computers with datsbases containing customer specific
information used by the network to route calls in stored.

Signal Switching Points (SSF) : Digital ielephone switches which talk to SCP and request them
for customer specific instructions as to how the call should be completed,

Signal Transfer Points (STP) : Packet switches that shuttle messages between SSP and SCPs.

The Typical Working Flow of AIN Sysiems : A telephone caller dials a number that is received
hy a switch at the telephone company central office.

The switch-known as the Service Switching Point (SSP)—forwards the call over a Signaling
Systern 7 {557) network to a Service Control Point (SCP) where the service logic is located. The Service
Control Point identifies the service requestsd from part of the number that was dialed and returns
information about how to handle the cal! to the Service Switching Poini. Examples of services that the
SCP might provide include area number calling service, disaster recovery service, da not disturb service,
and S-digil extension dialing service,

In some cases. the call can be handled more quickly by an Intelligent Peripheral (IP) that 1s
attached to the Service Switching Point over a high-speed connection. For example, a cusiomized voice
announcement can be delivered in response te the dialed number or a voice call can be analyzed and
recognized. -

In additien, an "adjunct” facility can be added directly 1o the service switching point for
Ligh-speed connection to additional, undefined services.

. Intelligent
Peripheral (1P) Contral
| Operations -t : Point (SCP)
Sysiems —_— . 7 ;
(03s) ; £
i W i [J ccs nework

Switching
Paint S5P)

Adjunct

Fig. Intelligent Network (IN) und Advanced lotelligent Network (AIN)
Q. 6. (b) Difference between circuit switching and plclet'swltching.

Ans. Circuit Switching : Circuit switching establishes 2 dedicated connection fer the whole
duration of a call.

A mobile user may handoff to different base stations, there is always a dedicated radio channel to
arrange service to the user and the MSC dedicates a fixed, full duplex phone connection to the PSTN.
Wireless data networks are not supported by circuit switching, due to their short, bursty transmissions
which are often followed by periods of inactivily. Often, the time required to establish a circuit exceeds
the duration of the data transmission.
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Circuit suh-c:h‘ing is' best sulted fir 'dr.dn:atrd t'ﬁn:'e m:!ﬁr traff' ie, m‘ fﬁr mmm where data is
mntlnuﬂus}}r sent over long periods of time. - AL Mg aBTH
" Packet Switching' @ Packet switching 'is the ‘most cunﬁnnn"‘ﬁ-ﬂmqﬂc ‘weed 1o dmplement
connectionless services and allows a large number of data users to remams vittudlly conneoted o the
“saie physical'cannel i the nétwork, ' - PR TR T g Ty
All users may access the network randomly and’at'will, call mupfptbuudum are notrneeded (o
'd:dicah:’spﬂlfc Circui¥ whien a particalar user require tosend v T v oy, s
i ‘Packet switching Bréaks each message imve smaller: m«ﬁuhtlmnlu.dun aad- repovery for
mformation, - ¥ i b
"5 "When a megsage ishroken into peches, & certain amount.of coptrol, infm‘mn-i#n 15, iddﬂi o ucln
patket ‘to provide Soutce lmd destinatiory identification, ss well as error recovery provisipus from
“infdrmtion, " TC, . i
S5 Figure represents‘the sequential format of a packet transmission and p.-n:i:c! consists of header
information, *he usér data, and a traile. The header specifies the beginning of a' new packer and contains
the source address, packet sequence number and other routing and billing information. User data have
" the information which is generally protected with error control coding. Trailer comtains a cyclhic

redundancy chetk sunr which is used for error detection at the receiver. © . , .
] Header 1 User data 'I "F‘rarhrﬁ I -1 %
— T ———— .

‘Fir. Packet dara format '

The packet switching is better than circuit switching for the PCS/PCN and the packet swifchimg iv
affected by the following factor .

(i) PCN willallow large population of infrequeat users ss the economic viability is depend on
bandwidth sharing and infrastractural. ;

(it} The relaIWEl}' upreliable chamlel 15 more suifed for packet swnf.:hmg than the circunt
switching. ‘ :
(1ii} PCN will need a high capacity 1w1lr'hmg infias tructure t'ur routing traﬂ" ic beiween cells.

(iv) PCN will need a wide range of servites inciuding \-Ulpc, data email and digital video.

Q. 7. (a) Explain-»r gications of intelligent micro cell kystem.

Ans, In the cellular industry, system capacity s a great issue. As demand for cellula. service
grows, system operators try 1o find wiiys 1o inciease system-capacity. Capagity can be increased by
reducing the cell sizes, This is called. thg conyentiona| microcell :lpprnaclr. hut lt docs not provide
wlelligence. When the celll size becomes sma!h:r the control of interferénice arncmg the éells becomes
harder. Also, the handoff time from the htgmnmg of the initfation to thé actitn compleétion sometimes
may take amund 155, 1f a mobile station 15 moving ata speed of 25 knvh (7 mys), thes the mobile staion
will sravel 'IEIS m in'15s at a speed oF%0 km'h, the mebile statiom travels 205min-155 Beeause within a
" microcell of D 5 krﬁ radius the ovétlapped-region for a handoff is vety'small, therthe mobile stgtipn s in
_'r.h: o-\-'eﬂ.'lppml région short a time for thé haridoff action té b complete. As 2 tesult, the call drops; Tu a
‘conventional fmicrocell systém, interference is hard to ¢ontrol and the hdrrdmfs may oot bave gngugh
time to complete. b o b i y
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The intelligent ceil can solve the two problems. The intelligent cell conept can be used netonly in
microcells but 2iso in regular cells to bring extra capacity to the system.

There are twa definitions 1o describe an intelligent cell. One definition of intelligent cells is thal
the cell 15 able to intelligently monitor where the rmobile unt or portable unit 15 2ad find 2 way 1o delive
confined power to that mchile uait. The other definition of int=lligent cell is that siznars coexist
comfortably and indestructibly with the interference in the cell. From the first definition, the intelligent
cell is called the power-delivery intelligent cell, and from the second defininon. it 1s «alled ¢he
processing-gain intefligen: cell. The intelligent cell mav be a jarge cell such as a microce!l r a erall
cell suchi as a microcell The intelligent cell increases capacity and rinproves performsnce of vaice and
data ransmisson. Because personal communicztion service (PCS) needs vast capacity and kigh guality,
the inteliigent cel! concept is well-suited to ot. Actually, using any means inte'ligently in a cell to
impreve the performance of services is what the intelligent ccli stands for.

The Philosophy of Implementing Power-Delivery Intelligent Ceils : Many different wireies<
versions of an inielligent cell can be used as long as they can deliver power tc the locaiion of the raobile
unit, The easicst explaoation is the analogy of a person entering a house Jg.

Conventional macrocell microcet!

e ——

TETETRT

AF[RE

Y

el

Intelligent microcell

Z v pmeren s /'“_';15 ..
g

TeisTeTr &) 4]

[a]
j} (1215 1°7191%

Fiz. Microcell philosophy : energy follow the mobile analog;, light foslows the person

Iu a conventional macrocell or microcell, when a mobile unit enters a cell or sector, the cell site
will cover the power to the eatire cell or sector. This is because the cell site does not know where the
mobile unit is within the cell or sector. This is just like a house that turns on all the lights when a person
enteis it

Delivering Power Intelligently : "n an intelligent macrocell or microcell, when a mobile unit
enters a cell or a secter, the cell site covers only a local area, which follows the mobile unit. This is just
like a house that turns on only the light of the first room a person enters. When the person enters the
secand room, the hight of the first reown 1t turned off and the light of the second room is turned on.
Therefore, the light of only one room is on at a time and not the lights 1a the whole house. When the lights
of the entire house A and the lights of the entire house B are on, the two houses should be largely
separated i order to avoid the light being seen from one house to the other, If the light of only one room
of hcuse A and house B is on, the light that can be seen from one house to the othes house is relatively
weak. Thus. the distance between the two houses can be much closer,
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This same analogy can be applied to a cellular system. In a cellular system, the frequency reuse
scheme is implemented for the purpose of increasing spectrum efficiency. If two cochannel cells (cells
that use the same frequency) can be placed much closer, then the same frequency channel can be used
more frequently in a given geographical area. Thus, the finite number of frequency channels can provide
many more traffic channels, and both system capacity and spectrum efficiency can be further increased.
In order to reduce the separation between two cochannel cells, the power of each cell should be reduced
to cover merely one of numerous local areas in a cell if the cell operator is intelligent enough to know in
which local area the mobile unit or handset is.

Therefore, there are two required conditions :

(1} The cell operator has to know where the mobile unit is located. Different resolution methods
can be used to locate the mobile unit,

(1i) The cell operator has to be able to deliver power to that mobile unit. If the power transmitted
from the cell site to the mobile unit can be confined in a small area (analogous to the light of a small reom
turning on when a person enters it}, cochannel interference reduces, 2nd the system capacity increases,

Q. 7. (b) What do you mean by intelligent cel! concept ?

Ans, Intelligent Cell Concept ¢ In the cellular industry, system capacity is a great issue. As
demand for cellular service grows, system operators try to find ways to increasc system capacity,
Capacity can be increased by reducing the cell sizes. But it does not provide intellipence, because wuen
the cell size becomes smaller, the control of interference amony the cells hecomes harder. The iatellizent
cell is able to intelligently monitor where the mobile unit or portable unit is and find 2 way to delinver
confined power to that mobile unit. The intelligent cell increases capacity and improves performance of
voice and data transmission. Because personal communication service (pes) needs vast capacity and
high quality, the intelligent cell concept is well-suited to it. Actually. using any means intelligenily in a
cell to improve the performance of services is what the intelligent cell stands for.

In the cellular indusiry, system capacity is a great issue. As demand for cellular service grows,
system operators try to find ways to increase system capacity. Capacity can be increased by reducing the
cell sizes. This is called the conventional microcell approach, but it does not provide intelligence When
the cell size becomes smaller, the control of interference among the cells becomes harder, Also, the
handoff time from the beginning of the initiation to the action completion sometimes may take around 15
s. If a mobile station is moving at a speed of 25 km/h (7m/s), then the mobile station will travel 105 min
15 s; at a speed of 50 km'h, the mobile station travels 205 m in 155, Because within a microcell of
0.5-km radius the overlapped region for a handoff is very small, then the mobile station 15 in the
overlapped region too short a time for the handoff action to be complete. As a result, the call drops. Ina
conventional microcell system, interference is hard to control and the handnffs may not have enough
time to complete.

The intelligent cell can solve the two problems, The intelligent cell concept can be used not only in
microcells but also in regular cells to bring extra capacity to the system.

Q. 8. Write short note on :
{i) Cell sectoring SDMA
{iii) ISDN
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Ans. () Cell Sectoring : In the sectorization technique, neither more base stations are required
nor cell division into microcell is done but each cell splitted into sectors with each sector directional
antennas to increases the system capacity by increasing the signal to interference ratio or reduce the
interference level. SIR is increased by using directional antennas.

As we know that directional antenna radiate in particular direction in all directions as done by
omnidirectional antennas. So the directional antenna reduces interference and therefore increase S/R.
Here each cell is splitted into more then one sector having one directional antenna at each sector.

The factor by which co-channel interference is reduced depends on the amount of sectoring used.
Figure shows sectoring at different angles. One at 12° and second at 60° sectoring.

DS
s &
iB &

{a) 120° sectoring (b) 60° sectoring
Flg. Sectoring at different angles

Sectoring technigue uses more than one antenna per base station.

The available channels in the cells are subdivided and each division is dedicated to a particular
antenna. For example, in 120 sectoriztion, each cell 1s subdivided into three sectors and each sector
consists its own directional anteona and channel frequency.

Figure define the 120° sectoring reduces interference from co-channel cells.
Before sectoring, six co-channel cell interfere with the centre center cell but after sectoring only
two co-channel cells are reserve to interfere.

Co-channel cell of cluster A and B gets interfere due to main cell after sectorization while
interference because these are at anti side of sectorization and notice in the interference region of main

cell.

In practice, the reduction in interference enables the designers to reduce the cluster size N and
consequently a small value of N increases the capacity and therefore a small value of N increase the
capacity and support an additional degree of freedom assigning channels.

Advantage of Sectoring :

{i) Reduce co-channel interference within a system,

(i1} Increases capacity by increasing signal to interference ratio.

(iii) Cell radius gets unchanged.

Disadvantage of Sectoring :

(i) Number of antennas per cell get increased.
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(ii) Trunking efficiency decrcases dur to channel sectoring at the base station becausc available
trunked channel poor is splitted iato several smaller pools.

{iu) Sectoring makes bandoff mose typical because mobiles crossing the boundary of sector to
aother sector within the same cell demanded handoff,

Cluster

Cluser A Frrst interferenced

C\ cu-channel cel!
o8

S-n:mnd ml.:r&renccd

Main cell
Fig. Redweed interference in co-channel cells (showing by no. 1) by using sectorization

(li) Space Division Muliiple Access (SDMA) : SDMA control the radiated energy for each user
in space.

It can be seen figure that SDMA serves different users by using spot beam antennas. The distinet
arez covered by the antenna beam may be served by the same frequency or different frequency.

Sectorized antennas may be thought of a original application of SDMA. In future, adaptive
antenna will likely be used to almul'laneuusl]r steer energy in the direction of mauy users at once and
appear to be best suited for TDMA and CDMA base station architectures.

The reverse link presents the most difficulty in ﬁ
cellular systems for several reasons.

First, the base station has complete control over the
power of all the transmitted signals on the forward link.
However because of different radio propagation paths
between ecacl user and the base station, the transmitted
power from each subscriber unit must be dynamically
controlled to prevent any single user from driving up the
interference level for other users. Second transmit power is i ﬁ

limited by battery consumption at the subscriber unit

therefore there are limit on the degree to which power may ~ FIg- A spatially filtered base station antenna
be controlled on the reverse link. serving different users by using spot beams
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If the base station antenna is made to spatially filter each desired user so that more energy is
detected from each subscriber, then the reverse link for each user is improved and less power 15 required.

The basis of SDMA technology is formed by cells and sectorized antennas which constitute the
infrastructure for SDMA technology. The sectorized antenna cover its area using spot beams, These
differsnt areas covered by ths antennas beam may be served by the same frequency or different
frequency.

{iif) Integrated Services Digital Network (ISDN) : Integrated services digital nerwork (ISDN s
a complete network frammework designed around the concept of common channel signaling, While
telephone wsers throughout the world rely on the PETN to transmit conventional voice traffic. uew end
user dara and signaling services cen be provided with a parallel, dedicated signaling network.

[SDN describe the dedicated signaling network that has been crezated to complement the PSTN for
more Mexible and efficient network sccess and signaling and may be thought of as a parallel world-wide
network for signaliog traffic thal can be used 10 either roui¢ voice traffic on the PSTN or to support new
daia services between network nodes and the end-users.

ISDN support iwo distinet kinds of signaling compenents to end-users in a telecommunications
netvwurks :

{1} The first component supports traffic between the end users and the network, and is known as
access signaling. Access signaling defines how end-users obtain access to the PSTN and the ISDN for
communications and 1s determine a suite a protocols known as the digital subscriber signaling system
number (DS5N).

{i1) The second signaling component of [ISDN is network signaling and is determine by the 551
suite of protocal,

As shown in figure, ISDN provides integrated end-user access to both circuit switched and
packet-switched nerworks with digital end-to-end connectivity,

1SDN end-users may select between two different interfaces. the basic rate interface or the
primary rate interface (PRI). The BRI is intended to serve small capacity terminals while the PRI is
intended for larpe capacity terminals.

The B channels support 64 Kbps data for both the primary rate and 16 Kbps for the basic rate,

BRI provides two 64 Kbps bearer channels and one 16 Kbps signaling channel, whereas the PRI
provide twenty three 64 Kbps bearer channels and one 64 Kbps signaling channel for North America and

lapan. End-to-end signaling
Packet
swilchi
15D 1SDN
subsiriber i fagce

"o v hanine
agnaling
Liser to network Network o user
interface inlerface
Fig. Block diagram of an 150N
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