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ABSTRACT

Operation and Maintenance System(OMS) has being an integral part of
the Radio Access Network (RAN) pertaining to 3G telecommunication
standard plays a vital role in managing the network. The systematic
approach helps to uncover several defects related to system software
release upgrade & back out, abnormal process terminations, shared
memory violation and unusual process size growth. These diagnosis
results have been evaluated through simulation studies and are compared
with defined benchmarks of the field trial data in order to ensure overall

performance stability, high quality and robustness of the OMS system.
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INDRODUCTION

1.1 Introduction

We had decided to do our FINAL year project with real time application in telecom so ,
we joined MTNL to do our case study work in OMC (Operation and Maintenance
Center) which is a sub-part of NSS on 3G network. OMC activities deals with

performance, fault detection and also configure a new Node B.

We work on 3G network and analyzed a particular area in terms of call block, call
congestion and call drop.we tried to find out reason for it. The reason was fault in the
system and more users over that area in case of fault we tried to rectified it in another

case we tried to virtually configured Node B in that particular area.

In order to over come call blocking, call drop and call congestion we need to configure a

new Node B in that particular cellular network where there are more number of users.



1.2 OVERVIEW OF PROJECT

The Operations And Maintenance ALCATEL 3G Technology used to maintain the
network for Check Fault Detection, Call Congestions, Call Drop Also Configured New
Node B Successfully. Test have been classified through the License Software And Un-

License Software. Hence, a comparative all test should be done.

Out-Comes of the project will be shared with Operation and Maintenance ALCATEL
department who provided us the test live network. In our case, its MTNL

Telecommunication.
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LITERATURE REVIEW

2.1 Introduction of 3G (UMTY).

The Universal Mobile Telecommunications System (UMTS) is a third generation mobile
cellular system for networks based on the GSM standard. Developer national
Telecommunication Union IMT-2000 standard set and compares with the CDMA(2000)
standard set for networks based on the competing cdma one technology. UMTS uses
wide ban coded and maintained by the 3GPP (3rd Generation Partnership Project),
UMTS is a component of the Ine division multiple access (W-CDMA) radio access
technology to offer greater spectral efficiency and bandwidth to mobile network

operators.

UMTS specifies a complete network system, which includes the radio
access(UMTS Terrestial radio access or UTRAN), the core Network (Mobile Application
Part, or MAP) and the authentication of users via SIM (Subscriber Identity Module)
cards.To meet the IMT-2000 standards, a system is required to provide peak data rates of
at least 200 kbit/s (about 0.2 Mbit/s). However, many services advertised as 3G provide
higher speed than the minimum technical requirements for a 3G service. Recent 3G
releases, often denoted 3.5G_and 3.75G, also provide mobile broadband access of several

Mbit/s to smartphones and mobile modem in laptop computers.

3G deal with seamless global mobile and service delivery further integration of
wire- line and wireless network to telecommunication transparent to the user with
defining global standard.3G telecommunication networks support services that provide an
information transfer rate of at least 200 kbit/s. Later 3G releases, often denoted 3.5G and
3.75G, also provide mobile broadband access of several Mbit/s to smartphone and mobile
modem in laptop computers. This ensures it can be applied to wireless voice telephony,
mobile Internet access, fixed wireless Internet access, video calls and mobile TV

technologies.



2.2 GSM Network Evaluation of UMTS (3G)

designed to support basic voice and data services, the original GSM system consists of a
circuit switched Core Network that provides the routing of calls to mobile subscribers,
the Base Station Subsystem for radio access and the Mobile Station. One of the most
important factors in GSM success is the standard open interfaces that have enabled any
vendor to supply any elements of the network, and have let operators worldwide
deployed.

@ GSM evolution path to 3G

I GPRS &

Complementary
ptions

I Core Network

Figure 2.2 Evolution of 3G

The possibility of evolving either through upgrades to EDGE or by introducing UMTS,
or both, gives operators an exceptional set of gradual deployment strategies to suit their
situation precisely with regard to their legacy networks, capacity needs, spectrum
availability and speed of take-up of the new services in the market.

The Importance of Standardization to 3G Evolution UMTS - consisting of WCDMA
for FDD and TD-CDMA for TDD - is being standardized in 3GPP by manufacturers and
operators from around the world working together to achieve consensus. This process
ensures that the system is universally acceptable and that operators can offer new services

to their customers while maintaining existing services and manufacturers can supply



equipment competitively on an equal basis. Open interfaces ensure that terminals, radio
equipment and network platforms from different suppliers all work together. The Open
Mobile Alliance (OMA) is ensuring that services can be developed and will all work
seamlessly on any network. The Internet Engineering Task Force (IETF) is extending its
SIP (Session Initiation Protocol) so that it supports mobility and security, enabling it to
become the cornerstone of the new IP Multimedia Subsystem (IMS). The Internet
Protocol itself forms the basis of the Internet, and allows hosts to communicate over
diverse networks, fixed and mobile. The current version, known as IPv4, provides basic
mobility support and support for QoS management that is essential for IP Multimedia, as
well as security. A new Internet Protocol, IPv6, will be introduced providing operators

with vastly increased addressing space.

2.3 Cellular Network and Concept

2.3.1Cellular Network:

A cellular network or mobile network is a communication network where the
last link is wireless. The network is distributed over land areas called cells, each served
by at least one fixed-location trance-reciver known as a cell site or base station. This base
station provides the cell with the network coverage which can be used for transmission of
voice, data and others. In a cellular network, each cell uses a different set of frequencies
from neighboring cells, to avoid interference and provide guaranteed bandwidth within

each cell.

When joined together these cells provide radio coverage over a wide geographic area.
This enables a large number of portable transceivers (e.g mobile phone , pagers, etc.) to
communicate with each other and with fixed transceivers and telephones anywhere in the
network, via base stations, even if some of the transceivers are moving through more than

one cell during transmission.



2.3.2. Cellular concept:

In a cellular radio system, a land area to be supplied with radio service is divided into
regular shaped cells, which can be hexagonal, square, circular or some other regular
shapes, although hexagonal cells are conventional. Each of these cells is assigned with
multiple frequencies (f1-f6) which have corresponding radio base station.Theation group
of frequencies can be reused in other cells, provided that the same frequencies are not

reused in adjacent neighboring cells as that would cause co channel interface.

The increased capacity in a cellular network, compared with a network with a single
transmitter, comes from the mobile communication switching system developed by amos
johnof Bell Labs that permitted multiple callers in the same area to use the same
frequency by switching calls made using the same frequency to the nearest available
cellular tower having that frequency available and from the fact that the same radio
frequency can be reused in a different area for a completely different transmission. If
there is a single plain transmitter, only one transmission can ne used on any given
frequency. Unfortunately, there is inevitably some level of interface from the signal from
the other cells which use the same frequency. This means that, in a standard FDMA
system, there must be at least a one cell gap between cells which reuse the same

frequency.

Figure 2.3.2 cellular concept



2.4. Network Architecture

The GSM technical specifications define the different elements within the GSM network
architecture. It defines the different elements and the ways in which they interact to

enable the overall system operation to be maintained.

The GSM network architecture is now well established and with the other later cellular
systems now established and other new ones being deployed, the basic GSM network
architecture has been updated to interface to the network elements required by these
systems Despite the developments of the newer systems, the basic GSM system
architecture has been maintained the GSM network architecture as defined in the GSM

specifications can be grouped into four main areas:

o Mobile station (MS)
o Base-Station Subsystem (BSS)
e Network and Switching Subsystem (NSS)

e Operation and Support Subsystem (OSS)
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Hardware:

3.1 User Equipment

In the Universal Mobile Telecommunications System (UMTS), user equipment (UE) is
any device used directly by an end-user to communicate. It can be a hand-held telephone,
a laptop computer equipped with a mobile broadband adapter, or any other device. It
connects to the base station Node B/eNodeB as specified in the ETSI 125/136-series
and 3GPP 25/36-series of specifications. It roughly corresponds to the mobile
station (MS) in GSM systems.

The radio interface between the UE and the Node B is called Uu. The radio interface
between the UE and the eNodeB is called LTE-Uu.

Functionality

UE handles the following tasks towards the core network:

. Mobility management
. Call control

. Session management
. Identity management

The corresponding protocols are transmitted transparently via a Node B, that is, Node B
does not change, use or understand the information. These protocols are also referred to

as Non Access Stratum protocols.

The UE is a device which initiates all the calls and it is the terminal device in a network.

3.2 Node B

This is the hardware that is connected to the mobile phone network that communicates
directly with mobile handsets. In contrast with GSM base stations, Node B uses
WCDMA/ SCDMA as the air interface technology. As in all cellular systems, such as
UMTS and GSM, the Node B contains radio frequency transmitter(s) and the receiver(s)

used to communicate directly with mobile devices, which move freely around it. In this

11



type of cellular network, the mobile devices cannot communicate directly with each other
but have to communicate with the Node B.

Traditionally the Node B have minimum functionality, and are controlled by an RNC
(Radio Network Controller). However, this is changing with the emergence of High
Speed Downlink Packet Access (HSDPA), where some logic (e.g., retransmission) is
handled on the Node B for lower response times The utilization of WCDMA technology
allows cells belonging to the same or different Node Bs and even controlled by different
RNC to overlap and still use the same frequency (in fact, the whole network can be

implemented with just one frequency pair). The effect is utilized in soft handovers.

Node B Setup: A full cell site has a cabinet, an antenna mast and actual antenna. An
equipment cabinet contains e.g. power amplifiers digital signal processor and backup
batteries. What you can see by the side of a road or in a city center is just an antenna.
However, the tendency nowadays is to camouflage the antenna (paint it the color of the
building or put it into an RF-transparent enclosure). Smaller indoor nodes may have an
antenna built into the cabinet door.

A Node B can serve several cells, also called sectors, depending on the configuration and
type of antenna. Common configuration include omni cell (360°), 3 sectors (3x120°) or 6

sectors (3 sectors 120° wide overlapping with 3 sectors of different frequency).

Specification of antenna:

Band 2100 MHz full band

RF output power @RRH port 40W nominal

RF power accuracy +0.75dB

Number of transmit carriers Up to 3 carriers in 15MHz

RF power shared across operational carriers
Number of Rx channels 2-way RX diversity

Up to 6 RX with flexible allocation:

2x 15MHz same frequencies (Main + Div)

2x 10MHz different frequencies (for 2+2 daisy
chain config); distance up to 40MHz

VSWR meter Supported on TX path
MNoise figure < 3dB, typ 2,5 dB
RSSI accuracy + 3dB over T® for Rx signal -70dbm to -110dBm

12
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Figure 3.3 Node B Setup
3.3. RNC (Radio Network Controller)

The Radio Network Controller (or RNC) is a governing element in the UMTS radio
access network (UTRAN) and is responsible for controlling the Node B that are
connected to it. The RNC carries out radio resource management, some of the Mobility
management functions and is the point where encryption is done before user data is sent
to and from the mobile. The RNC connects to the Circuit Switched Core Network
through Media Gateway (MGW) .

Interfaces of RNC: The logical connections between the network elements are known as
interfaces. The interface between the RNC and the Circuit Switched Core Network (CS-
CN) is called Iu-CS and between the RNC and the Packet Switched Core Network is
called 1u-PS. Other interfaces include lub (between the RNC and the Node B) and lur

(between RNCs in the same network).

13



Figure 3.4 RNC

lu interfaces carry user traffic (such as voice or data) as well as control information (see
Protocols), and lur interface is mainly needed for soft Handover involving 2 RNCs
though not required as the absence of lur will cause these handovers to become hard

handovers.

Until 3gpp R4, all the interfaces in the UTRAN are implemented using ATM only, except
the Uu (air) interface which uses WCDMA technology. Starting R5,IP bearers can be
used over Ethernet instead. Physically, these interfaces can be carried over SDA over
optical fiber, E1(sometimes referred to as PDH) - over a copper wire or microwave radio.
Several Els can be bundled to form an IMA Group. Since the interfaces are logical,
many interfaces can be multiplexed onto the same transmission line. The actual
implementation depends on the network topology; examples are chain, distant star,mesh

and loop configurations.

14



Node+

Igir

EN e R R (S
EEEE?

=

0

o

]
—5—

= [=
m m

NodeB)

Figure 3.4.1 Interfacing of RNC

3.4. OMC (Operation Maintenance Center)

Operation Maintenance Center (OMC) is used to monitor and maintain the performance
of each Mobile Station (MS), Base Station (BS), Base Station Controller (BSC) and
Mobile Switching Center (MSC) within a GSM system. The OMC has three main
functions which are:

1. To maintain all telecommunications hardware and network operations with a
particular market.
2. Manage all charging and billing procedures.

3. Manage all mobile equipment in the system.

The OMC is dedicated to each of these tasks and has provisions for adjusting all
base station parameters and billing procedures, as well as for providing system
operators with the ability to determine the performance and integrity of each piece
of subscriber equipment in the system.

15



3.4.1. Performance

The Performance management enables the operator to monitor the traffic load on
his network and to detect any degradation before it impacts the Quality of Service.
Indeed, the performance management functions allow to optimize UMTS network
operations, to maximize the QoS delivered, to manage the network growth and

also to pinpoint and to resolve, as soon as possible, network performance issues.

Call Drop:

In telecommunications, the dropped-call rate (DCR) is the fraction of thea
telephonecallswh ich, due to technical reasons, were cut off before the speaking parties
had finished their conversation and before one of them had hung up (dropped calls) This

fraction is usually measured as a percentage of all calls.

e When we go far away from BTS signal level should be decrease resulting in call
drop.

e Hand over — when we travel from one cell to another cell.

Error! Bookmark not defined.

Drop Call

———11100
TotalCall

Call Drop=

Formula:
Call drop avoid:

o Establishment of more tower in a area where call drop occur.

o If we experiencing call while we are inside our home or office and we have good
cell phone signal outside the building then our problem is related to the material
used to construct building to avoid this problem we can cell phone booster. A cell
phone boost is a system which takes a good cell phone signal which is usually
fount outside the building amplifies it and transmit it to an area which is receving

little or no signal.

16



Call Setup:

The call setup success rate in conventional (so-called land-line) networks is extremely
high and is significantly above 99.9%. In mobile communication systems using radio
channels the call setup success rate is lower and may range for commercial networks
between 90% and 98% or higher. The main reasons for unsuccessful call setups in mobile
networks are lack of radio coverage (either in the downlink or the uplink), radio
interference between different subscribers, imperfections in the functioning of the
network (such as failed call setup redirect procedures), overload of the different elements

of the network (such as cells), etc.

Call Setup success
Total Call Atempt

Call Setup Success Rate=

Formula:

Call blocking:

Call blocking, also known as call block, call screening, orcall rejection, allows
a telephone subscriber to block incoming calls from specific telephone numbers. This
feature may require an additional payment to the subscriber's telephone company or a

third-party.

Call blocking is desired by individuals who wish to block unwanted phone calls. These

generally include types of unsolicited calls from telemarketers and robocalls.

_ 1- RRC Congestion

1
1— RAB Congestion

Formula:

17



3.4.2. Fault Management

The fault management tasks are monitoring tasks which enable to detect and to analyze
hardware, software and network problems in order to execute corrective maintenance
procedures according to the type of alarm.

W-NMS provides several fault management functions for the UMTS Access Network.
Indeed, W-NMS receives and stores notifications from network elements in the Access
Network. It also converts these notifications into alarms and ensures alarm correlation.

Lastly, W-NMS transmits the alarms to the graphical user interface.

Process of Fault Management: In network management, fault management is
the set of functions that detect, isolate, and correct malfunctions in a
telecommunications network, compensate for environmental changes, and include
maintaining and examining error logs, accepting and acting on error detection
notifications, tracing and identifying faults, carrying out sequences of diagnostics

tests, correcting faults, reporting
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Figure 3.3.2 Alarm shown on Node B
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A fault management console allows a network administrator or system operator to
monitor events from multiple systems and perform actions based on this information.
Ideally, a fault management system should be able to correctly identify events and
automatically take action, either launching a program or script to take corrective action,
or activating notification software that allows a human to take proper intervention (i.e.
send e-mail or SMS text. Some notification systems also have escalation rules that will

notify a chain of individuals based on availability and severity of alarm.
3.4.3. Configuration

Base Transceiver station is an important element of any wireless or wireline
network. A base transceiver station (BTS/NODE B / Node B) is a piece of
equipment that facilitates (helps) wireless communication between user equipment
(UE) and a network. BTS/NODE B is also referred to as the radio base station
(RBS), node B (in 3G Networks). The BTS/NODE B / Node B is the networking
component of a mobile communications system from which all signals are sent and

received. It is responsible for defining a range of radio frequency for the terminals,

known as cell. In this way overall functionality of a network depends on properly
configuration of each element and this procedure by which this configuration takes
place is known as commissioning. There are different techniques possible that
allow ‘commissioning of BTS/NODE B’ but these vary according to the

constraints of workload and time.

NODE B OVERVIEW
Purpose: This topic provides a brief description of logical entity Node B of the RAN

model. Node B general description

19



Host RNC
WPS
CN
| XML files
ATM Backbone IN IR / Iti-B TS
NodeB luB i luB
NodeB is iBTS
luB
_ Not applicable if
|P Backbone’ NodeBis micro OneBTS
. luB
NodeB is
OneBTS
Figure 3.5.3 over view
Itf-B Interface between the Node B and its
Element Manager
Itf-R Interface between the RNC and its
Element Manager

The following NE s are involved in this procedure:

* The new Node Bs

* The Host RNC I-Node and RNC C-Node

The others Nodes that might be involved are out of scope of this procedure (POC, NAM,
NAM, ATM switch, Routers, Firewalls, and so on).One BTS either supports ATM IuB or
IP 1uB, but not Hybrid lu B. In case of micro One BTS, the lu B over IP configuration is
not supported. If the Node B is a One BTS, ensure that a DHCP Relay Agent must be
added between the One BTS and the lu B ATM/IP Backbone. For more information on

DHCP configuration or activation, see documents.

Node B addition preparation under WPS: This chapter defines the data provisioning
required before introducing a new Node B in a live network. The resulting data consists
of a set of CM XML files that contain:

« The initial configuration to be activated on the new Node B(s)

20



 The modifications to be applied on the following objects:
— The RNC C-Node and RNC I-Node

» Check that the capacity licensing is well configured for the new Node B:

— If you did not buy the capacity licensing feature, you have the maximum rights and
all capacity licensing parameter values are set to 'Infinite’.

— Otherwise, you must define a value to the 9 parameters of the Capacity object in the
BTS Equipment.

— One BTS Equipment does not bear Capacity Licensing feature.
The following figure presents an overview of the algorithm to be applied in order to

provide the OMC team with the relevant data set required to add N Node B(s).

DATA GENERATION
WPS Warkspace MNodos B additiom

OMC Snapshot Inmport
for reference

NodeB Wizard
for Node B creation |@
lub Wizard
for Mode B parenting |m
Meighbouring Plan Update
for NModeB integration |®

——-| Capacity Licensing |®

Checks
for coherencyfconsistency |®

Merged WorkOrder
Export

l:3 Result  fFolder
(=] XML File for activation
T - Work Orderd s) [=] xnL File for faliback

Figure 3.5.3 Advance Node B (s)

The procedure that follows is derived from the preceding figure, and gathers all the steps
and notes, which need to be followed to add Node B(s).

The steps to complete the Node B Addition preparation under WPS are:

Step Sheet

1 (Optional) Sheet 1 - Reverse Engineering
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2 (for each Node B) Sheet 2a - Creation of a new Node B
Sheet 2b - Creation of a new One BTS

Sheet 3a - Parenting of a new Node B
Sheet 3b - Parenting of a new One BTS

Sheet 4 - Neighboring plan update

Sheet 5 - Capacity Licensing

Sheet 6- Consistency checks

o O M W

Sheet 7 - Export work orders

Configuration of new Node B: This provides an overview of the network
reconfiguration procedure to be performed, when a new BTS is added in the UMTS
network.

The following figure shows the various steps involved for introducing a new BTS in W-

CDMA access network.

L
MHodeB addition
preparation under WPS

XML file for HodeB addition ready

NodeB 1&C

Reconfiguration Activation
Pre-C_hecks

MHew HodeB Ready to be activated
ModeB addition
activation

e, ModeB ready to provide
@

L. Wireless service

Figure 3.5.3 flow diagram of configuration
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STEPS FOR CREATING A NEW NOBE B IN CASE OF CALL DROP AND
CALL CONGESTION

Step 1: In case of Call Drop and Call Congestion we are creating a new Node B by WPS

(Wireless Provision System) software in an RNC

D 9352 WPS

Fie Edt Goto ‘Workorders Templstss Detasets Ghecks Audts  Sharina  Heln

CFa|e(es|mRx(asa

Wetwork | Workorders | Templates | Datasets | Checks | Audt |

(I W =

@ Network

P>

- Network -

Wizards

® Cell Planning Import izard
® NlocsE wizerd
® RNC vrizard

Children

BTSEcuipment

Cluster

EsE

MicroBTS

ModeB - 3

OneBTSEcuipment

Operator

PhCluster

[ tgf‘p S Q% 108

Figure: WPS window for configuration

Step2: We have to import all the Node B’s in that particular RNC for the interfacing with

each other

File Edt Goio  Yorkorders  [emplates  Datasets  Checks  Audts  Sharing  Help

D@ e ed|mexlose

[ P2

& Network

Select an actionto perfarm:

Import templates

Import workorders

~ Source

(@) Lecal file system

(O Live server repastary
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Figure: shows the import snapshot of all the Node B’s in the RNC
Step3: We have to create a Node B wizard in which we have configured BTS Equipment,
one BTS Equipment and Channel configuration

352 WPS

Fle Edt Goto ‘Workorders Templstes Dalasets Checks Audis  Sharing  Help
DA % 4d ER%088

(Netwerk | Worserders | Tompiatos | Datasets | cre Pl
A | 5 9 todeB wizars NodeB wizard e
L 1a ©orse
quipmert Configuration

) OneBTS Equipment Configuration Failures reported for this task.
98 NodeB Configuration

= @ Netwark

% BTSEquipment [07_01_D0/BTS] (138) % Charmels Confiowal
ClusterUMAINSERY1 ‘annels Configlration [This task is located on Network

OperatarhTiL 6 site Confiouration
PMClUster LIPERFSERV ‘heck the task NodeB Configuration, whose state is 'Error’

©
>

Cee

RNCIGKP_|

~ @ ApplcablePimnidi)

@ CsCorsNetworkAceessi)

@ G3MNeighbourid

@ Locstiongervices/d

@ Mmei

@ MipSigrPainti
@ NeighbouringRNG/21

- @ NeighkourngRINGTH
<@
@
@
)
9
)
)

NodeB [07_01_D0RNG] (138)
PertSeannerm
PSCOrENetworkccessm
RNCEquipment
RaioAccessService)

RiPertScannertl

@ UmtsMeighbouring
@ Site [DAM/DAM] (138) El

Switchto Ly

Close

Figure: Node B wizard configuration

Step4: Here we are configuring a BTS cell by assigning local cell id, type of card that can
be use and uplink and downlink frequency.

Fle Edit Goto ‘Workorders Templstes Dsfasets Checks  Audte  Shang  Help

SRR R RN W] 2 0peration: Configure BTS Cells
e ~
Netwark | Workorders | Tempiates | Datasets | Chetl | rterface Contiguration s
Interface Usage  1stRRH  2nd RRH S RRH RRH Repeater st Templat P
= u RemateRadioHead tdsfautt
b RemoteRasioHsad (dsfaut
B @ Hework b RemoteRacicHesd (dzfaut) |~ |
< BTSEquipment [07_01_00/BTS] (139) =~
@ CuusterlUMAINSERV = =
@ OperatorMTNL Handover Type
@ PMCluster/UPERFSERM1
. [ SoftHandOver Softer HandOver ]
@ RNGC/GKP_|
@ applcablePimnic
@ CsCareMetworkiceessil = 3
& GsMieighbourd Sectar Configuration
@ LacationServicesi
@ wimetd Seotor Type At ction _ho_rq/Sector Anternafcoess Template
Femate fit 1 MNTL_anterna_noTha_noReTa | v |
2 MipSiriont Femat bt f ML TMA_PoRETA | w | =
@ NeighbouringRNCIZ1 e Antenna_noThiA_no!
@ NeighbourngRNCT Remate bt 1 MNTL_snterna_noThia_noRETA | v |
@ NodeB [07_01_DO/RNC] (138)
@ PertScannerm El‘ C'HD o
@ PsCorsNetworkaccessi @ celberintien
R —— Locel Cell Group_ Rnld_ Locsl Cel |4 Ar ctionList CellSize
@ RadioAccsssService n n 2127581 i umtsBand v |sgaz v 10782 v [romotes | —|
@ RtFerfScamerd n 1 REC umisBane | v [aaa2 v hare2 | | romotas
3 Unishieighisouringd o B wzrses 5o umisBand | v |saa2 v 10782 | romotas
@ Site [OAMIOAM] (135) <l i 3 L
Remote Racio Headl Repester Cel List Defintion
r 1
escription: value should be an Enumerated data among [fromOtos, fromSto1D, from (1030, from30to60, romB0ta7S, fromT5tod, from30ta 20, fromi 20t 50]
atus: This value is correct
f— v
oK_| [ cancel | [ Heln
T

Figure: Configure BTS cell
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Step5: We are setting FDD (Frequency Division Duplexing) for uplink and downlink
frequency.

T 9352 WPS.

fle Edt Goto Workorders  Templates Datasets  Checks  Audis  Sharing  Help

4 Operation; Define FddCell Radio Configuration

Pumber of Celis 3 [+
FuidCell List
rand User Label localCelle__uF o celld Scramblngcode  PLMN  Lac  Rec  Sec  CBS-SAC el Groupleerity el IMCTAMode  URAIertty List  duslGelld
00 Sheela_Gorai_¥v3_2756_0 4127581 | v |saaz [~ [1o7ez [v] H0d-63 ] |~ [Foocen
11 Sheels Gorai W3 27581 4127582 v [9832 | [1o7ez [v] uoa.58 3 | Foocet| | [A]
29 Sheela_Gorai 32758 2 4127583 | v 8832 | 107z [~} Lna.6a B

5 | [FoDCeN

i e e [

Figure: FDD configuration

Step6: Here we decide the azimuth angle of an Antenna

T 9352 WPS

File Edt Gota Workorders Templates Datasets

Checks  Audts  Sharing  Help

A Operation: Antenna System Definition

Hetwar] | Antenna System Defintion

e ction i Sectorrdnid  renld azimuth  downTil lectricall: Tit height type
Antennaicoessl criennaconnection 1T o B0 20 oo 25 MWohiAntenna-MB3F-85-170
AntennadcoessA criennaconnecion 211 n 180 20 oo 25 MohiAntenna-MB3F-85-170
Antennascoessi2 ariennaCorneclion 310 2 280 20 0o 25 Mabitrtenna-ME3F-65170] |

p]

F‘asonpﬂnn: Valug should be an asCiSting without characters |

atus: The value is not set

Figure: Antenna System Definition
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Step7: We have configure lub interfacing configuration in

which BTS

interface Node configure and IP subnet management.

File Edt Gote
e Ele eds e
I )

orkorders  Templstes

Datasets

Checks  Audis  Sharing  Help

s &

D lub wizard

= $8 b wizard
" ModeE parenting

= 9 Network

-+ & ETSEcuioment [07_01_00/ETS] (139)

ClusterUMAINSERY

CperatorMTNL

PMClusterlPERFSERY
RNCIGKP_1

-9 ApplicablePimnidi

(S

Cow

-]

@ CsCoreNetworkAccessil

@ GSMNeighbour

9 LocationServices/l

@ Mment

@ MpsignPoint

@ NeighbouringRNCIZ1

- @ NelghbouringRNC/3

- & NodeB [07_01 _DO/RNC] (139)

@ Pertscanner

@ PsCorehletwarkaccessi

@ RNCEguipmertid

@ RadioAccessServicel)
9 RiPertScanner

@ UmtsMelghbouringid
& Ste [OAMIOAM] (139)

# Streams Defintion

=@ BTS Configuration

=€) BTSEquipment Configuration

' BTSEquipment Physical resource Configuration
® BT= ATM configuration

© B15 P contiguration

@ BT synchronization Configuration

® oneBTSEquipment Configuration

@ oneaTs ATM Configuration
) CneBTSEquipment IP Configurstion (from UAT 1)
=& Interface Nade confiouration

- optical cornections comfiguration
® aTM Switching configuration
=4 IP Subnet management

- o Mggregation Point Defintion

-+ DHCP configuration

-4 Site Lan configuration

- o Natp Configurstion

@ External RNG 1ub 1P configuration

Physical resource Configurati

Streams Definition (descrigtion)

Failures reported for this task.

This task is located on 'RNCIGKP_1 NodeBiSheela_Gorai W3_2758"

The fallowing failures weere found (detals):

® Ral2lf transportMap must be set when no BwPool component is defined.
# At Least One AAL2 must be defined per BtsEq.

® At Least One AAL2 must be defined per HodeB.

# At Least One CCP must be defined per BtsEq,

® At Least One CCP must be defined per HodeB.

® At Least One HodeBCP must be defined per BtsEq,

» ete.

The tollowing operations are available:

® £id CPlane streams
£ld UPlane streams

# Configure Call Admission Cordrol

® Configure Congestion Managemert
# Configure Transport hiap

The fallowing operations are nat avalakie:

® Configure CPlane Streams (details)
# Configure Uplane Streams (details)
® Delete streams (details)

Switch to

| s

Close

configure,

15|

Figure: lub wizard

Step8: Finally we have configure a new Node B in an Ghatkopar RNC

Fie Edt Gota

D& a|%|les|mmn

Workorders  Templates

Detasets

Checks  Audts  Sharing  Help

& 8

Network | Workorders | Templates | Datasets | Checks | Audit |

|
0 i
=l Network
¢ BTSEquipmert [07_01_0DBTS] (139)
ClusterUMAINSERY1
CperatorMTNL
PMClusterUPERFSERY1
RMCIGKP_1
@ ApplicablePImnicil
@ CsCorehletwork&ccessi0
@ GEheighbour/
W@ LocationServicesO
@ MmesD
@ MipSignPairtd
@ NeighbouringRNC21
- @ NeighbouringRRCI31
- € MockeB (07_01_DORNC] (139)
v
=
-
=
-
-

Overview | Edition |

©

- Several nodes are selected -

Cow

PertScannerid
PsCorehletworkdecessin
RNCEquipmentil
RadioAccessService i)
RtPerfScanner0
UmtsNeighbouringi
e [DAMIOAM (133)

Figure: Create a Node B
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Software:

3.5. Net Sim

NetSim is a popular network simulation and network emulation tool used for
network design & planning, defense applications and network R & D. Various
technologies such as Cognitive Radio, Wireless Sensor Networks, Wireless
LAN, Wi-max, TCP, IP, etc. are covered in Net Sim.

Net Sim
Developer(s) TETCOS
Stable release v9 / March 1, 2016
Written in C
Operating system Windows
Type Simulation
License Proprietary
Website NETSIM product page

Model Library in NetSim:

Modeling and simulation are supported for the below mentioned technologies. Protocol

libraries are available with C source code

. Aloha, Slotted Aloha
. Token Ring, Token Bus
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. Ethernet - 10 Mbit/s through 40Gbit/s
. WLAN - |IEEE 802.11a/b/g/n/acand e
. TCP, UDP

. IPv4 and IPv6E!
. Routing - RIP, OSPF, BGP
o Wi-Max

. MANET covering DSR, AODV, ZRP, OLSR etc. with sinkhole / black hole
attacks and intrusion detection

. GSM and CDMA

. Internet of Things (10T)

. Wireless Sensor Network with LEACH etc.

. Zigbee
. Cognitive radio
. LTE

. Military Radios - HF, VHF, UHF bands. Tactical data link - Link 16

The Network Emulator Add on allows users to link NetSim to live applications running
on real devices. This allows for real traffic to flow via the emulator and experience

network effects.

In addition modules are available for sink hole attack, intrusion detection, packet

encryption, packet capture using Wireshark etc.

Application:

. Network R & D including custom protocol development
. Defense applications

. Railway communication networks

. Sensor network deployment

. SCADA Communication Networks 4

. Wireless / Satellite link emulation

. Enterprise network / Data-centre network analyses
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3.5.1 Call Blocking Probability

Example 1:
Objective:
Study how call blocking probability varies as the load on a GSM network is continuously
increased.
Procedure:
e Create Scenario: “Help  NetSim Help  Running Simulation via GUI  Cellular
Networks Create Scenario”.
e Select the BTS.
e Select the Mobile node in which particular BTS cell.
e Set the properties of mobile node file voice, CBR, Destination.
e Select properties of BTS.
Inputs:.
e Total no of BTS used: 7
e Total no of MS used: Vary from 4 to 22 in steps of 2. The devices are inter
connected as given below,
e Allthe MS is placed in the range of BTS1

1 it
Bis § ETS 4
2
2 - A
fre Fo S
s o r
¥ & o bl i
BT5 6 BI51 -3 BTS %
5 r "
& T
e .
1 ¥
s 7 sz
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BTS Properties

BTS1

Maximum Uplink bandwidth

891.0 MHz

Minimum Uplink bandwidth

890.0 MHz

Maximum Downlink bandwidth

936.0 MHz

Minimum Downlink bandwidth

935.0 MHz

Channel bandwidth

200 kHz

Number of time slot

8

Input for sample 1

No of MS=4
MS Properties MS1 MS 3
Destination MS 2 MS 4
Transmission Type Point to Point | Point to Point
Traffic Type Voice Voice
Call Details
Distribution Exponential Exponential
Mean Call Interval Time (sec) 300 300
Distribution Exponential Exponential
Call Duration 60 60
Codec
Codec GSM-FR GSM-FR
Packet Size 33 33
Inter Arrival Time (ps) 20000 20000
Service Type CBR CBE
Generation rate 0.0132 0.0132
Mobility Model No Mobility No Mobility
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Input for sample 23
No of MS=6

MS Properties MS 1 MS 3 MS 5
Destination MS 2 M5 4 M5 6
Transmission Type Point to Point | Point to Point | Point to Point
Traffic Type Voice Voice Voice

Call Details
Distribution Exponential Exponential Exponential
Mean Call Interval Time | 300 300 300
(sec)
Distribution Exponential Exponential Exponential
Call Duration 60 60 60

Codec

Codec GSM-FR GSM-FR GSM-FR
Packet Size 33 33 33
Inter Arrival Time (ps) 20000 20000 20000
Service Type CBR CBR CBR
Generation rate 0.0132 0.0132 0.0132
Mobility Model No Mobility No Mobility No Mobility

Likewise, increase the number of MS by 2 and set properties up to 22 MS.

Simulation Time — 1000 sec

Output To view the output by using NetSim Sample experiments need to be added onto

the Analytics interface. Given below is the navigation for analytics —“Simulation

Analytics”
Select the experiments by selecting

Cellular Networks

Select the Experiments (Note: Click one experiment after another to compare the

experiments in the Analytics interface).

Select the Metric: Call Blocking probability




Out Put:

Select the Metnc ;| Cal blodang probabiity -

0.5
0.45
& 0.4
]
8 035
=
=1 0.3
=]
.E 0.25
£
B 0.2
=
“oonas
0.1
0,035
GEM  GSM  GEM  GEM  GEM  GEM  GEM  G5M  GSM  GEM
i i Fl 4 § L 7 H ] 10

CEparment kame

All the above plots highly depend upon the placement of Mobile station in the simulation
environment. So, note that even if the placement is slightly different the same set of

values will not be got but one would notice a similar trend.

When the number of MS is increased from 4 to 22 the call blocking probability increases
from O to 0.48. This is because; as we increase the number of mobile stations more calls
are generated. This increases the traffic load on the system & more calls generated
implies more channel requests arrive at the base station but the number of channels in
each base station is fixed (In this experiment it is 40).

Total number of channels in system = 40

Number of channels per BTS = 40/7 =5

Number of traffic channels in each BTS =4 (Here 1 channel is RACH)

So when the base station does not find any free channel the call is blocked.

An additional observation is that the call blocking is zero until 8 MS. This is because the
number of channels is sufficient to handle all call that 8 MS may generate. Only after this

does the base station not finds free channels and block calls.
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Example 2:

Objective:
To study call block probability reduces has we increase BTS.
Procedure:

e Select the BTS drag and drop.

e Select the mobile nodes drag and drop in that particular cell.

e Set the properties of mobile node like voice , destination ,CBR.

e Set the properties of BTS.

Stage 1:

Setting the mobile nodes in a particular cell due to more user there is load over BTS so,
call block probability was high.

i NetSim - Simulation - GSM - project] ot

Simulation Programming Real time Basics Utilities Help

g M - AP ' | [ R S Ol «<«°
& e Dl B » \ ® €
Metwork Components Trace Simulate Refer Zoom
A K
BTSS5 BTS 4
\\ e - -~
~ - ~ -
o . 7 - as \‘\\ e
™ - >4 5 ~
S~ y & w .
- /- A 7 |
a8
% & 2y 2,
y » &
7 a
" 4
il & K= < il
4 16
BTS 6 BTS1 7 /& BIS3
/ 15/
& %
a7 .
- i
& =
- 7 8 Az
~ ™S Pevi ~
<&EF &= g U
7 ™~ = .
- / .

-

12:16 PM

. e
P D g s

Figure shows the congestion of BTS in a particular area where the no of users are more in
that particular cellular network.
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Stage 2:

By configuring new BTS in that particular region the load over the BTS reduces so, call

block rate is reduces.

ities Help

v e D L B -

Hetwork Components Simulate

1217PM | |
07-Apr-16

Flgure shows As the no of BTS is mstall in the near by area the call blocking probability

<+ % o 1D

is going to reduce in that particular area.

Stage 3:

by reducing the number of users the load over BTS was reduced so, call block rate is
reduced.

1290PM | |
07-Apr-16

Mzt 1D
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ISR . S S SR e
Simulation Programming Resltime Basics Utilities Help

i Analytics

User Admin

Analytics

Select the Experiment

Export to .csv

Select the Metric : |Cal blocking probabilty v

Experiment Name

Internetworks | Legacy Networks | BGP Netwarks | MPLS Networks | Advanced Wireless Networks- MANET | Advanced Wireless Networks- Witiax | Celluar Networks | Wireless Sensor Networks | Personal Area Networks | Cognitive Radio Networks

cal call

T e e S Em MR N NTE e RS e Gy
x projectl 55.0 11.0 |44.0 0.8 1000.0 12.0 1.634785 0.0 0.0 0.0 0.0
x lproject tabrez |41.0 10.0 131.0 0.76 1000.0 2.0 1.729293 0.0 0.0 0.0 0.0
x iproject javed 124.0 13.0 110 0.96 1000.0 2.0 1.191398 0.0 0.0 0.0 0.0
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CHAPTER 04

RESULT AND CONCLUSION
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RESULT AND CONCLUSION

We have successfully tried to avoid Call Block , Call Congestion in the particular area by
rectify fault in a system and Configuring Node B in that area.

Simulation part we have tried to reduce Call Block by diverting the call to another BTS
and reducing the Call Block probability in that Cell.

The Call block probability can not be totally nullified due to insufficient infrastructure or
barrier in path.

By proper maintainance of network system and sufficient infrastructure Call Block and
Call Drop can be reduced.

The performance of software designed under test is fount to be satisfactory as compare to

the reference software (in our case the reference software is Alcatel 3G, Net Sim).
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FUTURE SCOPE
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FUTURE SCOPE

We have done the test of Call Blocking probability in the small region if we will

do this test in all over Mumbai the result of analysis will be more accurate.

We have done this test on 3G system an we can also do this analysis on

4G.netwoek we have 4G system.

India has different network like Alcatel, Ericsson, Huawei, Nortel we had done this

test only on Alcatel network of Mumbai region.

In simulation part we had tried to avoid Call Blocking but we were unable to

achieve 100% and also we were unable to find Call Blocking.
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APPENDIX

MSC Mobile Switching Center

BSC Base station switching center
BTS Base trans recives station

RNC Router node controller

VMSC Visitor mobile switching center
GMSC Gateway mobile switching center
NLD National long distance

Auc Authentication

MNP Mobile network probability
oMC Operation maintained center

IN Internet network

HLR/VLR Home/Visitor location register
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