





Propagation mechanism in step index fibre:

Acceptancs  Aefacies Aoy to{, Total lional ﬂ.a.ﬁ’/(id"aﬂ

Cont ||

Sanc‘bc = f)_;_lﬁi eo@

gl i Do b e S
oul e e Lotk —

Attenuation in Optical Flbers:
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Dispersion:
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Optical Source:
o f_ﬂap ﬂﬂwl M
me‘nha "'L‘fmi”wtcuil % D?b ¢ ier m,of
o Noshow hadiaho™ FLLL:; ’
Rt . Pole wode U“}T I

——

o 5 Laﬂ"tdj'mﬂ me?f wmnbt;:l e
el ot e m awr 470 amdn
.PE:LM% athve aAea SR 4L
e wsbolly it i
g HPRW" Cw‘l‘”mww P, (;retﬁ’-’” Pt
. Seunte ro“{i‘j g L& Peak whsn

Wiy o dewn (U E‘]bwc.'ml' ub '
6260 4 sotak MPBW = (20




Optical Isolator:
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PIN photodiode:
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Diffraction Gratings:
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Propagation Mechanisms in mobile radio communication:
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Frequency Reuse:
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Wireless Communication generations:
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Co channel Interference:
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Multipath Fading:
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Basic Cellular System:
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Mobile Originated Calls:
Mobile Originating Call MOC
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Advantages of CDMA over TDMA:
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Handoff in GSM:
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Handoff {or handover} is a control process initiated when a mobile moves from its current cell to
its neighboring cell.

Auser of a mobile phone will be moving continucusly. In such a situation, the mobile connecticon
should also remain intact especially if the user is currently using the phone.

This transfer of connection from one cell to another should be quick and in such a manner that
user doesn’t actually realize that a handoff has happened.

There are four basic types of handoffs in GSM network:
a) Intra-cell handover:

o Such a kind of handover is performed to optimize the traffic load in the cell or to improve
quality of a connection by changing carrier frequency.




Intrei-cell handover

b} Intercell handover:
# |tis alsc known as Intra-BSC handover.
« Here the mohile moves from one cell 1o another but remains within the same BSC {Base station

controller}.
* Here the BSC handles the handover process

Intra-BSC handover

¢} Inter-BSC handover:

¢ |tisalso called as Intra-MSC handower,

* Az B3C can control only a limited number of cells, we might usually need to transfer a mohile
from one B3C to another B3C.

+ Here the M3C handles the handover process.

Intwr- BSC handower




d} Inter-M5C handover:
* |toceurs when a mobile moves from one M3C region to another M3C.

* MS3C cover alarge area. It can be imagined as a handover from Maharashtra M3C to Gujarat M3C

while travelling.

Intar-MSC handover

HLR and VLR in GSM:

0 permanent database about mobile subscribers in a large
service area(generally one per GSM network operator)

0 database contains IMSI, MSISDN, prepaid/postpaid,
roaming restrictions, MSC/VLR, supplementary services.

“* Visitor Location Registers (VLR)

0 Temporary database which updates whenever new MS
enters its area, by HLR database

0 Controls those mobiles roaming in its area
0 Reduces number of queries to HLR

0 Database contains IMSI, TMSI, MSISDN, MSRN, Location
Area, authentication key
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GSM Network Architecture:
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Opeaational Suppost Subsrstem :

Mobile Station Base Station Netwark Switehing Public Networks
Fig: GSM Architecture

The GSM architecture consists of three major interconnected subsystems that
interact with themselves and with users through a certain network interface. The
subsystems are Base Station Subsystem (BSS), Network Switching Subsystem
(NSS) and Operational Support Subsystem (OSS). Mobile Station (MS) is also a
subsystem but it is considered as a part of BSS.

1. Mobile Station (MS): Mobile Station is made up of two entities.
A. Mobile equipment (ME):

e |tis a portable, vehicle mounted, hand held device.

e Itis uniquely identified by an IMEI number.

e Itis used for voice and data transmission. It also monitors power and signal
quality of surrounding cells foe optimum handover. 160 characters long SMS
can also be sent using Mobile Equipment.

B. Subscriber Identity module (SIM):

e Itis a smart card that contains the International Mobile Subscriber Identity
(IMSI) number.

e |t allows users to send and receive calls and receive other subscriber
services. - It is protected by password or PIN.

e |t contains encoded network identification details. it has key information to
activate the phone.

e |t can be moved from one mobile to another.

2. Base Station Subsystem (BSS): It is also known as radio subsystem, provides
and manages radio transmission paths between the mobile station and the Mobile
Switching Centre (MSC). BSS also manages the interface between the mobile
station and all other subsystems of GSM. It consists of two parts.

A. Base Transceiver Station (BTS):

e It encodes, encrypts, multiplexes, modulates and feeds the RF signal to the




antenna.

e |t consists of transceiver units.

e |t communicates with mobile stations via radio air interface and also
communicates with BSC via Abis interface.

B. Base Station Controller (BSC):

e It manages radio resources for BTS. It assigns frequency and time slots for
all mobile stations in its area.

e It handles call set up, transcoding and adaptation functionality handover for
each MS radio power control.

e |t communicates with MSC via A interface and also with BTS.

3. Network Switching Subsystem (NSS): it manages the switching functions of
the system and allows MSCs to communicate with other networks such as PSTN
and ISDN. It consist of

A. Mobile switching Centre:

e Itis a heart of the network. It manages communication between GSM and
other networks.

e It manages call set up function, routing and basic switching.

e |t performs mobility management including registration, location updating
and inter BSS and inter MSC call handoff.

e |t provides billing information.

e MSC does gateway function while its customers roam to other network by
using HLR/VLR.

B. Home Location Registers (HLR): - It is a permanent database about mobile
subscriber in a large service area. - Its database contains IMSI, IMSISDN,
prepaid/post-paid, roaming restrictions, supplementary services.

C. Visitor Location Registers (VLR): - It is a temporary database which updates
whenever new MS enters its area by HLR database. - It controls mobiles roaming
in its area. It reduces number of queries to HLR. - Its database contains IMSI,
TMSI, IMSISDN, MSRN, location, area authentication key.

D. Authentication Centre: - It provides protection against intruders in air interface.
- It maintains authentication keys and algorithms and provides security triplets
(RAND, SRES, Ki).

E. Equipment Identity Registry (EIR):

e |tis a database that is used to track handset using the IMEI number.
e |tis made up of three sub classes- the white list, the black list and the gray
list.

4. Operational Support Subsystem (OSS): It supports the operation and
maintenance of GSM and allows system engineers to monitor, diagnose and
troubleshoot all aspects of GSM system. It supports one or more Operation




Maintenance Centres (OMC) which are used to monitor the performance of each
MS, Bs, BSC and MSC within a GSM system. It has three main functions:

e To maintain all telecommunication hardware and network operations with a
particular market.

e To manage all charging and billing procedures

e To manage all mobile equipment in the system.

Interfaces used for GSM network : (ref fig 2)

1)UM Interface —Used to communicate between BTS with MS

2)Abis Interface— Used to communicate BSC TO BTS

3)A Interface-- Used to communicate BSC and MSC

4) Singling protocol (SS 7)- Used to communicate MSC with other network .
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SIM
Mobile Susbscriber ISDN with frame format
Location Area Identity

Location Ama-ﬂﬂs

Global Cell Identification

Country Network Location Cell INDIA-AP-Airtel
Code Code Area Identily MCC-MNC
404 49 Code 404 -49(INA49)
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Mobile Subscriber ISDN Number (MSISDN)

The authentic telephone number of a mobile station is the Mobile Subscriber ISDMN Number
(MSISON), Based on the SIM, a mobile station can have many MSISDMNs, as each subscriber
is assigned with a separate MSISDN to their SIM respectively,

Listed below is the structure followed by MSISDMN categories, as they are defined based on
international ISDN number plan —

m  Country Code {CC) — Up to 3 decimal places.
m  National Destination Code (NDC) — Typically 2-3 decimal places,

m  Subscriber Number (SN) — Maximum 10 decimal places.

Location Area Identity (LAI)

Within a PLMN, a Location Area identifies its own authentic Location Area Identity (LAL), The
LAL hierarchy is based on international standard and structured in a unique format as
mentioned below —

m  Country Code (CC) — 5 decimal places,
®  Mobile Network Code (MNC) — 2 decimal places,

m | ocation Area Code (LAC) — maximum 5 decimal places or maximum twice 3 bits
coded in hexadecimal (LAC < FFFF].




