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MAIN PROJECTS IN TELECOM TECHNOLOGIES

FOR ENGINEERING STUDENTS FOR THE YEAR 2010-11

As you all know TELECOM now-a-days is the most happening sector and the Engineering Graduates of ECE, ETM, IT etc., branch are required to get acquainted themselves with the latest developments in the telecom sector in order to keep pace with the technological developments in this sector.

In view of above, in order to make them conversant with the latest developments in the telecommunication sector, Regional Telecom Training Centre (RTTC), BSNL, Gachibowli, Hyderabad is conducting ‘MAIN PROJECTS FOR ENGINEERING STUDENTS’ on Familiarization of latest Telecom technologies. 

RTTC, Hyderabad is an ISO 9001:2008 certified prestigious telecom training centre in Southern Region and its campus at Gachibowli spread in about 40 acres of land is equipped with modern infrastructure to impart training at global standards in a most conducive environment, having many laboratories containing not only latest telecom switching, transmission equipments, GSM equipement and computer & networking laboratories, but also has a facility to extend training on live systems wherever the training needs demand.

The projects will be given on Switching Technologies, Transmission Technologies, Mobile Communication, Broadband and Networking. The Project titles and brief description about each project are given below. 

Those who are interested may register themselves at RTTC, Gachibowli, Hyderabad. The registration process will be started from 15-09-2010 onwards. The Course Fee of Rs. 6,000 + Service tax + EC, i.e., Rs. 6,618/- (Rs. Six Thousand Six Hundred and Eighteen only) is payable in advance along with the application, two passport size photos, ID card photo copy and permission letter from the college. 

Last date for registration of their names shall be 30th Dec  2010. 

Note: 1. For the below mentioned projects in various telecom Technologies, Kits and Codes  

               will not be provided

           2. Fee will not be refunded or transferred.

The Schedule of the projects, project guides and commencing date will be placed on the website www.rttchyd.bsnl.co.in after registration process is completed.

                      APPLICATION FORM FOR PROJECTS 

FOR ENGINEERING STUDENTS

Name of the Course: ________________________________________________

1. Name in block letters:

2. Date of Birth:

      3.
Father’s name:

     4.
Educational Qualifications:

     5.
Name of the College / Institute studying/studied:

     6.
Identification marks:

7. Residential Address:

     8.
Contact Mob. No.


e-mail ID:

     9.
Self attested passport size photos (in duplicate) enclosed.

   10.
Details of Payment Made in Figures and words:


Registration:


Course Fee:

Signature of the Applicant with date

LIST OF THE PROJECTS FOR ENGINEERING STUDENTS     FOR THE YEAR 2010-2011

	Sl. No.
	Branch
	Name of the Project

	1
	Switching
	1.System analysis of CDOT MAX-XL switching system by analysis of diagnosis reports

	2
	
	2. Analysis of various signalling systems (CAS & CCS&7) and traffic data in Telecom Switching Networks using CDOT MAX-XL switching system

	3
	
	3. Booting and initialisation of CDOT MAX-XL switching system with latest patch 

	4
	
	4. Creation and configuration of remote exchange using V5.2 protocols and connecting to parent exchange 

	5
	
	5. Configuration and analysis of Remote Base Module of CDOT MAX-XL switching system

	6
	
	6. Hands on Analog and Digital Subscriber creation and parameters analysis in CDOT MAX-XL switching system


	7
	Transmission
	1.OFC Link design and practical implementation between two STM-1 ITI Make SDH System

	8
	
	2. Localization and Rectification of Optical Fiber Cable fault.

	9
	
	3. Configuration and G.821 analysis of STM-4 Tejas Make SDH system

	10
	
	4. Establishing STM-4 (Tejas Make) ring with 2 ADMs along with SHR protection mechanism and practical verification.

	11
	
	5. Configuration and G.821 analysis of STM-16 Tejas Make SDH system

	12
	
	6. Establishing STM-16 (Tejas Make) ring with 2 ADMs along with SHR Protection mechanism and practical verification.

	13
	
	7. Configuration and G.821 analysis of STM-1 FIBCOM Make SDH system

	14
	
	8. Establishing STM-1 (FIBCOM Make) ring with 3 ADMs along with SHR Protection mechanism and practical verification.

	15
	             Mobile 

Communication
	1. Implementation of Motorola GSM Base Transceiver station site in a BSNL Service area

	16
	
	2. Implementation of Nortel GSM Base Transceiver station site in a BSNL Service area

	17
	
	3. Implementation of Huawei 3G UMTS Node-B station in a BSNL Service area

	18
	
	4. Improvement of performance parameters (KPIs) in a GSM RF network service area using optimization tools

	19
	
	5. Planning & Designing of GSM RF network in a BSNL Service area using network planning tool

	20
	
	6. Enhancement of network performance parameters in GSM Core network (NSS) using spectrum analyser

	21
	Broadband and Networking
	1.Configuration and Management of Broadband DSLAM

	22
	
	2. Implementation of Dynamic routing protocols like OSPF, EIGRP, BGP etc.,

	23
	
	3. Implementation of Firewall in WAN


Contact Telephone numbers for the above projects:

	S. No.
	Name of the Project
	Name of the Officer (Sri/Smt)
	Designation
	Mobile Number

	1
	Switching Technologies
	A. SRINIVAS
	JTO
	09440000679

	2
	
	V.V.V. SATYANARAYANA
	SDE
	09441262300

	3
	Transmission
	P. MUNI GANGADHAR
	JTO
	09490182966

	4
	
	K. SRINIVAS
	JTO
	09440715444

	5
	
	N. MARY
	SDE
	09490282822

	6
	Mobile Communication
	S. VIVEK
	JTO
	09441122200

	7
	
	M.V. MURALI KRISHNA
	SDE
	09440000975

	8
	Broadband and Networking
	D.THEJA SREE
	JTO
	09490141142

	9
	
	M. DEVI PRASAD
	JTO
	09490118909

	10
	
	B. LAXMAN
	JTO
	09490144699

	11
	
	CH. SRINIVASA RAO
	SDE
	09440911911




                  


SWITCHING PROJECT NO:1

Name of the Project:  System analysis of CDOT MAX-XL switching system by  

                                      analysis of diagnosis reports 

Objective  :
This project involves analysis of different Hardware Architectures of 

                     CDOT Main Automatic Exchanges and analysis of various diagnosis   

                     reports

Inputs :       1)   CDOT Hardware Equipment 

                     2) Terminals for testing and analysis of different types of diagnosis 

                          reports

Practical  :
 Practically observing  different Hardware Architectures of CDOT Main Automatic Exchange-XL type switching system and analyzing the various diagnosis reports by testing of different hardware units through Man-Machine Interface commands.

Observations  :      Practical observations of diagnosis reports and analysis in CDOT 




 Exchange.

Report   :
            Final Report preparation.

******************************

                                                SWITCHING PROJECT NO:2

Name of the Project:   Analysis of various signalling systems(CAS & CCS&7) and traffic data in Telecom Switching Networks using CDOT MAX-XL switching system 

Objective  :
This project involves analysis of various signaling systems and practical creation of Trunk groups and Signalling concepts with Channel Associated mode of signaling and Common Channel Singnalling(CCS7) and anlysis of traffic patterns in CDOT Main Automatic Exchange-XL switching system.

Inputs  :     1)  Hardware Equipment 

                    2) Parameters, Characteristics list of different Trunk groups  

                       and different route characteristics and parameters

                    3) Telephone Instruments

Practical : Practically creating various routes and Trunk groups to provide communication between  different exchanges on channel associated mode of signaling and looping back the streams for testing of calls by creating inter-exchange environment in the exchange Lab and testing of various charge patterns.

Observations :  Checking the existence of Trunk groups by making the calls and verifying the different features and characteristics of routes and analyzing the charge patters.


Report  :
Final Report preparation.

******************************

SWITCHING PROJECT NO:3

Name of the Project:  Booting and initialization of CDOT MAX-XL switching system with latest patch.  

Objective    :  This project involves practical loading of required operating system and latest software i.e., 2_2_1_9 for CDOT MAX-XL switching system and initializing the CDOT MAX-XL system with this latest software

Inputs    :     1)  CDOT Hardware Equipment   

                           Latest Software in cartridges

                           Terminals, Input-Output Processors to load the software

Practical     : Practically loading of operating system and latest software 2_2_1_9 and booting procedure required for working  of CDOT Main Automatic Exchange

Observations    :  Checking the existence of software loaded in the exchange and testing of various features extended by the software loaded.


Report :
Final Report preparation.

******************************

SWITCHING PROJECT NO:4

Name of the Project:  Creation and configuration of remote exchange using V5.2 protocols and connecting to parent exchange

Objective  :
This project involves creation and configuration of Access Network Rural Automatic Exchange using v5.2 protocol and connecting to parent exchange CDOT Multi Base Module for remote control.

Inputs:     1) CDOT Hardware Equipment of ANRAX


       2) Different connecting cables Terminals for commands

Practical     :
Practically configuring the remote exchange(ANRAX) and connecting to parent exchange and observe the features and facilities extended in the remote station.

Observations   :      Practical Observations of various features and facilities extended     

                                 by remote
Station ANRAX.

Report     :
             Final Report preparation.

******************************

SWITCHING PROJECT NO:5

Name of the Project:  Configuration and analysis of Remote Base Module of CDOT MAX-XL switching system 

Objective  :
This project involves creation and configuration of Remote Base Module (RBM) using proprietary E1 links and connecting to main exchange CDOT Multi Base Module for remote control.

Inputs     
     :    1)   CDOT Hardware Equipment of  RBM




2)   Different connecting cables

                                     Terminals for commands

Practical     :
Practically configuring the remote switching unit on CDOT technology i.e, CDOT RBM and connecting to main exchange and observe the features and facilities extended in the remote switch unit.

Observations   :      Practical Observations of various features and facilities extended by remote
Station RBM.

Report   
   :
Final Report preparation.

******************************

SWITCHING PROJECT NO:6

Name of the Project: Hands on Analog and Digital Subscriber creation and parameters analysis in CDOT MAX-XL swithing system 

Objective  :
This project involves hands on exercise on creation of Analog and Digital Subscribers and analysis of supplementary services extended to those subscribers using Man Machine Communication commands of n CDOT Main Automatic Exchange-XL switching system.

Inputs     
     :     1)  Hardware Equipment 

 2) Parameters, Characteristics list of analog and digital    

     Subscribers  

  3) Telephone Instruments

Practical    :
Practically creating analog and digital subscribers with various facilities and various supplement services and observing those facilties and parameters in CDOT MAX-XL switching lab.

Observations :      
Checking the existence of services extended to analog and digital subscribers by making the calls and verifying the different features and characteristics of parameters.

Report   
   :
  Final Report preparation.

******************************



                  


Abstract


Telcos use fibre to connect all their central offices and long distance switches because it has thousands of times the bandwidth of copper wire and can carry signals hundreds of times further before needing a repeater. The CATV companies use Fibre because it gives them greater reliability and the opportunity to offer new services, like phone service and Internet connections. Both telcos and CATV operators use fibre for economic reasons, but their cost justification requires adopting new network architecture to take advantage of fibre's strength. A properly designed premises cabling network can also be less expensive when done in fibre instead of copper. There are several good examples of fibre being less expensive.

Currently there is considerable worldwide plan regarding the introduction of optical fiber cable into access networks i.e., FTTH (Fiber To The Home), in addition to the existing large chunk of core network-because optical fiber has a big potential for providing attractive multimedia services. Since optical fiber cable can provide a various latest services, high-reliability of cable networks would be required compared with the conventional copper cable networks. To develop multimedia telecommunication networks as an infrastructure, it is necessary to install the highly reliable optical fiber cable network architecture along with traditional and next generation SDH systems. 

The thrust of this project is on OFC/SDH technology and it will create awareness to the service provider network architecture, principles of OFC, different SDH systems namely STM-1/4/16 of different vendors namely ITI/FIBCOM and Tejas. In this project the real time environment with hands on exposure to readily installed and working OFC/STM-1/STM-4/STM-16 along with necessary Testing Instruments is covered. This project gives the complete details about the theoretical and practical background to various OFC/SDH system technologies.

 If desired to build awareness in telecom and enhance career prospects in the Telecom industry especially in transmission specialization this is the best-suited project.

           1.   OFC Link design and practical implementation between two 

       STM-1 ITI Make SDH System 

           This project involves design and practical implementation 

                of  Optical Fibre Link between two STM-1 nodes of SDH system 

                through Optical fibre Link Engineering concept.

Hands on design and practical implementation of Optical

Fibre Link between two STM-1 nodes of SDH system and verifying

the Link parameters like Receiver sensitivity, overload , optical

power budget using the measuring instruments i.e., Optical

power meter, Optical Domain Reflecto Meter (OTDR), Digital

Transmission analyzer, Variable attenuator etc.

The OFC link is implemented between two STM-1 nodes and  

is verified according to performance parameters.

                  2.   Localization and Rectification of Optical Fiber Cable fault.


This project involves practical familiarization to 

different OFC Test Instruments viz., OTDR, Splicing Machine, 

Stabilized Light Source and localizing the fibre break and

 rectifying it.

                  
On hand familiarization of OFC cable construction 

of different sizes and OFC laying techniques. Localization of optical 

fibre fault  and Splice points. Measurement of OF Cable loss, splice

loss using the Optical Domain reflect meter(OTDR) and Performing

splicing using Splicing machine to rectify  the OFC fault. 

  
The fault is localized and rectified by using Fusion type 

    Splicing machine and splice loss is measured with OTDR.

3.  Configuration and G.821 analysis of STM-4 Tejas Make SDH system 

This project involves configuration of 2 nodes of STM-4 TEJAS 

make SDH equipment , Establishment of  linear topology, creation of E1’s between STM-4 nodes, Measurement of performance parameter like BER by using G.821 analysis.

Hands on Configuration of 2 nodes of STM-4 TEJAS make 

     SDH equipment, Establishment of linear topology and Creation of   

     E1’s between the STM - 4 nodes. Performance of E1 is verified by   

     Using G.821 analysis with Digital Transmission analyzer (DTA).

The configured STM-4 nodes are connected in linear  topology and E1’s are created between STM-4 nodes. Testing of E1’s is performed by using G.821 analysis with DTA. 

4. Establishing STM-4 (Tejas Make) ring with 2 ADMs along with SHR protection  mechanism and practical verification.

This project involves configuration of 2 nodes of STM-4 

TEJAS make SDH equipment, Establishment of   ring topology, 

SHR protection mechanism is practically verified with measuring instruments.

Hands on Configuration of 2 nodes of STM-4 TEJAS make 

SDH equipment, establishment of ring topology, Creation of E1’s between the STM-4 nodes. SHR (Self Healing Ring) protection mechanism is implemented and verified practically with measuring instrument i.e., with SDH analyser.



SHR protection mechanism is implemented and verified on STM-4 TEJAS make SDH system

    5.     Configuration and G.821 analysis of STM-16 Tejas Make SDH system 

This project involves configuration of 2 nodes of STM-16 TEJAS 

make SDH equipment , Establishment of  linear topology  protection, creation of E1’s between STM-16 nodes, Measurement of performance parameter like BER by using G.821 analysis.

Hands on Configuration of 2 nodes of STM-16 TEJAS make 

     SDH equipment, Establishment of linear topology protection and 

     Creation of E1’s between the STM - 16 nodes. Performance of E1 

     is verified by Using G.821 analysis with Digital Transmission analyzer  

     (DTA).

The configured STM-16 nodes are connected in linear topology and E1’s are created between STM-16 nodes. Using G.821 analysis with DTA performs testing of E1’s. 

6.   Establishing STM-16 (Tejas Make) ring with 2 ADMs along with SHR      

        Protection mechanism and practical verification.

This project involves configuration of 2 nodes of STM-16 

TEJAS make SDH equipment, Establishment of   ring topology, 

SHR protection mechanism is practically verified with measuring instruments.

Hands on Configuration of 2 nodes of STM-16 TEJAS make 

    SDH equipment, establishment of ring topology, Creation of E1’s     

    between the STM-4 nodes. SHR (Self Healing Ring) protection  

    mechanism is implemented and verified practically with measuring

    instrument i.e., with Digital Transmission analyser/ SDH analyzer.



SHR protection mechanism is implemented and verified on STM-16 TEJAS make SDH system

7.   Configuration and G.821 analysis of STM-1 FIBCOM Make SDH system 

This project involves configuration of 3 nodes of STM-1 FIBCOM make SDH equipment, Establishment of linear topology, creation of E1’s between STM-1 nodes, Measurement of performance parameter like BER by using G.821 analysis.

Hands on Configuration of 3 nodes of STM-1 FIBCOM make 

     SDH equipment, Establishment of linear topology and Creation of   

     E1’s between the STM - 1 nodes. Performance of  E1 is verified by   

     Using G.821 analysis with Digital Transmission analyzer (DTA).

The configured STM-1 nodes are connected in linear topology and E1’s are created between STM-1 nodes. Using G.821 analysis with DTA performs testing of E1’s. 

8.  Establishing STM-1 (FIBCOM Make) ring with 3 ADMs along with SHR     

        Protection mechanism and practical verification.

This project involves configuration of 3 nodes of STM-1 

FIBCOM make SDH equipment, Establishment of   ring topology, 

SHR protection mechanism is practically verified with measuring instruments.

Hands on Configuration of 3 nodes of STM-1 FIBCOM 

    make SDH equipment, establishment of  ring topology, Creation of E1’s 

    between the STM-1 nodes. SHR (Self Healing Ring) protection

    mechanism is implemented and verified practically with measuring  

    instrument i.e., with Digital Transmission analyser/ SDH analyser.

SHR protection mechanism is implemented and verified on STM-1    FIBCOM make SDH system



    

INTRODUCTION:

The Indian telecommunication industry, with more than 660 million mobile phone connections is the second largest telecommunication network in the world. The Indian telecom industry is the fastest growing in the world and is projected that India will have a 'billion plus' mobile users by Jan 2012. The Indian telephone lines has increased from a meagre 40 million (approx.) in the year 2000 to an astounding figure now. The main drivers for this extraordinary growth are because of Government’s Telecom policy reforms and GSM technology. 

GSM (Global System for Mobile Communications) is the most popular standard for mobile telephony systems in the world. GSM is considered a second generation (2G) mobile phone system as it differs from its predecessor wireless access technologies in that both signaling and speech channels are digital. The GSM network consists mainly of three important subsystems: 

· The Radio Subsystem

· The Network Subsystem

· The Operation support system

Projects Offered in Mobile Communication

1. Implementation of Motorola GSM Base Transceiver station site in a BSNL Service area
2. Implementation of Nortel GSM Base Transceiver station site in a BSNL Service area
3. Implementation of Huawei 3G UMTS Node-B station in a BSNL Service area.
4. 

 HYPERLINK  \l "gsm4" 

Improvement of performance parameters (KPIs) in a GSM RF network service area using optimization tools

5. Planning & Designing of GSM RF network in a BSNL Service area using network planning tool
6. Enhancement of network performance parameters in GSM Core network (NSS) using spectrum analyser
Implementation of Motorola GSM Base Transceiver station site in a BSNL Service area

The Indian telecommunication industry, with about 650 million mobile phone connections is the second largest telecommunication network in the world. The Indian telecom industry is the fastest growing one in the world and it is projected that India will have a 'billion plus' mobile users by Jan 2012. The Indian telephone lines has increased from a meagre 40 million (approx.) in the year 2000 to an astounding figure now. The main drivers for this extraordinary growth is because of Government’s Telecom reforms and the stupendous success of GSM standard, which is the most popular standard for mobile telephony systems in the world. 

GSM (Global System for Mobile Communications) is the most popular standard for mobile telephony systems in the world. GSM differs from its predecessor technologies in that both signaling and speech channels are digital, and thus GSM is considered a second generation (2G) mobile phone system. The GSM network is composed of three main subsystems: 

· The Radio Subsystem

· The Network Subsystem

· The Operation support system

The Radio subsystem (RSS) acts as an access network to enable the GSM users to obtain the telecom services provided by the service providers. RSS is the most important subsystem out of the above mentioned three systems because of its huge scale and the challenges it pose to the service provider’s network performance. This is the area where lots of R&D is happening and also the one, which is having tremendous potential to offer job opportunities in the present telecom market across the globe.

The vital network element in GSM RSS is the base transceiver station (BTS). Due to tough competition in the current Indian telecom market, all the telecom operators are constantly on their toes to consistently improve and deliver the radio network performance to sustain and improve their market share. The radio network performance of any operator is mainly dependent on the effectiveness and efficiency of their RF network designing, planning, implementation, and optimization of BTS sites. 

In this project, the participants will learn about the installation and commissioning of of GSM BTS site of Motorola make. The project members will also be provided the opportunity to work with BSNL live equipment available in our campus to gain the real time operating knowledge of RSS. 

1. Parameters used:
TRX Power, Power control / Handover parameters, RF Logical channels, Cell Site Database- Site Configuration, Latitude & Longitude of the site location, BSIC, CGI, LAC, Hopping Frequencies, Non-Hopping Frequencies; MAIO, Antenna Parameters - Tilt, Pattern, Gain, Azimuth/Orientation, etc.

2. Software used:
Motorola BSS MMI Software, Emon Prompt

3. Equipment used:

Motorola BTS, VSWR Tester, Power meter

Implementation of Nortel GSM Base Transceiver station site in a BSNL Service area

The Indian telecommunication industry, with about 650 million mobile phone connections is the second largest telecommunication network in the world. The Indian telecom industry is the fastest growing one in the world and it is projected that India will have a 'billion plus' mobile users by Jan 2012. The Indian telephone lines has increased from a meagre 40 million (approx.) in the year 2000 to an astounding figure now. The main drivers for this extraordinary growth is because of Government’s Telecom reforms and the stupendous success of GSM standard, which is the most popular standard for mobile telephony systems in the world. 

GSM (Global System for Mobile Communications) is the most popular standard for mobile telephony systems in the world. GSM differs from its predecessor technologies in that both signaling and speech channels are digital, and thus GSM is considered a second generation (2G) mobile phone system. The GSM network is composed of three main subsystems: 

· The Radio Subsystem

· The Network Subsystem

· The Operation support system

The Radio subsystem (RSS) acts as an access network to enable the GSM users to obtain the telecom services provided by the service providers. RSS is the most important subsystem out of the above mentioned three systems because of its huge scale and the challenges it pose to the service provider’s network performance. This is the area where lots of R&D is happening and also the one, which is having tremendous potential to offer job opportunities in the present telecom market across the globe.

The vital network element in GSM RSS is the base transceiver station (BTS). Due to tough competition in the current Indian telecom market, all the telecom operators are constantly on their toes to consistently improve and deliver the radio network performance to sustain and improve their market share. The radio network performance of any operator is mainly dependent on the effectiveness and efficiency of their RF network designing, planning, implementation, and optimization of BTS sites. 

In this project, the participants will learn about the installation and commissioning of of GSM BTS site of Nortel make. The project members will also be provided the opportunity to work with BSNL live equipment available in our campus to gain the real time operating knowledge of RSS. 

1. Parameters used:
TRX Power, Power control / Handover parameters, RF Logical channels, Cell Site Database- Site Configuration, Latitude & Longitude of the site location, BSIC, CGI, LAC, Hopping Frequencies, Non-Hopping Frequencies; MAIO, Antenna Parameters - Tilt, Pattern, Gain, Azimuth/Orientation, etc.

2. Software used:
Nortel LMT tool Software

3. Equipment used:

Nortel BTS, VSWR Tester, Power meter

Implementation of Huawei 3G UMTS Node-B station in BSNL Service area
The emergence of the Third Generation Mobile Technology (Commonly known as 3G), has been the recent innovation in the field of mobile communication. The products and the network rollouts had started and customer base has been growing across the world. In fact, in the Indian market this year the operators have taken license to operate 3G services. This can give the customers internet access at a speed  upto 14.4 Mbps, while he/she is on the move. 

UMTS, developed by ETSI and approved by ITU-T, is the third generation wireless network technology that provides high speed bandwidth (high data transfer rates) to handheld devices. The high data transfer rates will allow 3G networks to offer multimedia services combining voice and data. Unlike 3G networks, 2G networks were designed to carry voice but not data. 3G wireless networks have the bandwidth to provide converged voice and data services. 3G services will seamlessly combine superior voice quality telephony, high speed mobile IP services, information technology, rich media, and offer diverse content.

The UMTS network is composed of three main subsystems: 

· The Radio Subsystem or UTRAN

· The Network Subsystem or Core Network

· The Operation support system

The UTRAN acts as an wireless access network to GSM core network enabling the mobile phone users to get all the telecom services provided by the service providers. UTRAN is the most important subsystem out of all the above mentioned three subsystems because of its huge scale of operations involved and the challenges it pose to the service provider’s network performance. The vital network element in GSM RSS is the base transceiver station (BTS). Due to tough competition in the current Indian telecom market, all the telecom operators are constantly on their toes to consistently improve and deliver the radio network performance to sustain and improve their market share. The radio network performance of any operator is mainly dependent on the effectiveness and efficiency of their RF network designing, planning, implementation, and optimization of BTS sites. The advanced 3G BTS station is known as Node-B in 3G mobile network.

In this project, the participants will learn about the installation and commissioning of 3G-UMTS Node-B sites of Huawei make. The project members will also be provided the opportunity to work with BSNL live telecom equipment available in our campus to gain the real time operating knowledge of UTRAN. 

1. Parameters used:
Cell Site Database- Site Configuration, Latitude & Longitude of the site location, BSIC, CGI, LAC, Hopping Frequencies, Non-Hopping Frequencies; MAIO, Antenna Parameters - Tilt, Pattern, Gain, Azimuth/Orientation, etc.

2. Software used:
Huawei LMT tool Software

3. Equipment used:

Huawei Node-B, VSWR Tester, Power meter

Improvement of performance parameters (KPIs) in a GSM RF network service area using optimization tool
The Indian telecommunication industry, with about 650 million mobile phone connections as of May 2010, is the second largest telecommunication network in the world. The Indian telecom industry is the fastest growing one in the world and it is projected that India will have a 'billion plus' mobile users by Jan 2012. The Indian telephone lines has increased from a meagre 40 million (approx.) in the year 2000 to an astounding figure now. The main drivers for this extraordinary growth is because of Government’s Telecom reforms and the stupendous success of GSM standard, which is the most popular standard for mobile telephony systems in the world. 

GSM differs from its predecessor technologies in that both signaling and speech channels are digital, and thus GSM is considered a second generation (2G) mobile phone system. RF Network Planning & Optimization is an ongoing activity for all wireless networks because of its highly growing market demand. By gathering, analyzing network data and revising network parameters using proper RF Planning and Optimization, efficient and effective cellular communication is achieved.

RF performance parameters such as the received signal strength, receive voice quality, carrier to interference ratio, etc., are defined for the efficient and effective functioning of the RF network. The Drive Testing (DT) is performed in GSM network to ensure the availability, integrity, & reliability of the network. How to optimize the BTS coverage area successfully is the real challenge. As we move further ahead, the need for better technologies and reliability of services, integration and cost effective solutions have become a necessity for service providers. If the optimization is successfully performed, then the QoS, reliability and availability of RF Coverage area will be highly improved resulting in more customers and more profits to the mobile telecom service providers.

In this project, the participants will be involved in the RF optimization of GSM BTS sites. The project members will also be provided the opportunity to work with BSNL live equipment available in our campus to gain the real time operating knowledge of RSS. 

1. Parameters used:
Received signal strength (Rxlev), Speech Quality (RxQual), C/I or SNR, Frame
Error Rate; Cell Site Database- Site Configuration, Latitude & Longitude of the site location, BSIC, CI, LAC, Hopping Frequencies, Non-Hopping Frequencies; MAIO, Antenna Parameters - Tilt, Pattern, Gain, Azimuth/Orientation, etc.

2. Simulation Software used:
Agilent 12.0 Drive test tool 

Abstract / Overview

RF Planning of a GSM Network 
The Indian telecommunication industry, with about 650 million mobile phone connections is the second largest telecommunication network in the world. The Indian telecom industry is the fastest growing one in the world and it is projected that India will have a 'billion plus' mobile users by Jan 2012. The Indian telephone lines has increased from a meagre 40 million (approx.) in the year 2000 to an astounding figure now. The main drivers for this extraordinary growth is because of Government’s Telecom reforms and the stupendous success of GSM standard, which is the most popular standard for mobile telephony systems in the world. 

GSM differs from its predecessor technologies in that both signaling and speech channels are digital, and thus GSM is considered a second generation (2G) mobile phone system. RF Network Planning & Optimization is an ongoing activity for all wireless networks because of its highly growing market demand. By gathering, analyzing network data and revising network parameters using proper RF Planning and Optimization, efficient and effective cellular communication is achieved.

A GSM network consists of huge number of cells. Each cell is catered by BTS antenna system, which transmits signals to and receives signals from the mobile stations. The base station has a radio connection with the mobile, and this base station should be capable of communicating with the mobile station within a certain coverage area, and of maintaining call quality standards. The radio network should be able to offer sufficient capacity and coverage. 

Definition of coverage would include defining the coverage areas, service probability and related signal strength. Definition of capacity would include the subscriber and traffic profile in the region and whole area, availability of the frequency bands, frequency planning methods, and other information such as guard band and frequency band division. The radio planner also needs information on the radio access system and the antenna system performance associated with it.

The pre-planning process results in theoretical coverage and capacity plans. There are coverage-driven areas and capacity-driven areas in a given network region. The average cell capacity requirement per service area is estimated for each phase of network design, to identify the cut-over phase where network design will change from a coverage-driven to a capacity-driven process. While the objective of coverage planning in the coverage-driven areas is to find the minimum number of sites for producing the required coverage, radio planners often have to experiment with both coverage and capacity, as the capacity require​ments may have to increase the number of sites, resulting in a more effective frequency usage and minimal interference.

The main aim of radio network planning is to provide a cost-effective solution for the radio network in terms of coverage, capacity and quality. The network planning process and design criteria vary from region to region depending upon the dominating factor, which could be capacity or coverage. The radio network design process itself is not the only process in the' whole network design, as it has to work in close coordination with the planning processes of the core and especially the transmission network. The process of radio network planning starts with collection of the input parameters such as the network requirements of capacity, coverage and quality. These inputs are then used to make the theoretical coverage and capacity plans. The final radio plan consists of the coverage plans, capacity estimations, frequency plans, etc.

In this project, the participants will be involved in the RF network planning of GSM BTS sites. The project members will also be provided the opportunity to work with BSNL live equipment available in our campus to gain the real time operating knowledge of RSS. 

1. Parameters used:
Cell Site Database- Site Configuration, Latitude & Longitude of the site location, BSIC, CI, LAC, Hopping Frequencies, Non-Hopping Frequencies; MAIO, Antenna Parameters - Tilt, Pattern, Gain, Azimuth/Orientation, etc.

2. Simulation Software used:
Atoll RF Planning tool / Netplan tool Software
ENHANCEMENT OF NETWORK PERFORMANCE OF GSM CORE NETWORK(NSS) USING PROTOCOL ANALYSER
The Global System for Mobile communications is a digital cellular communications system. GSM standards are used to provide the interface between the various entities in GSM network.

GSM networks presently operate in three different frequency ranges,

· GSM 900 (operates in the 900 MHz frequency range and is the most common in Europe and rest of the world),

· GSM 1800 or DCS 1800 (operates in the 1800 MHz frequency range and is found in a rapidly-increasing number of countries including France, Germany, Switzerland, the UK, and Russia)

· PCS 1900 or DCS 1900 - the only frequency used in the United States and Canada for GSM).

Between these, the only differences so far seem to be the power levels, frequency & some small changes in signaling.

GSM Analyzer is used to analyze GSM protocols, a switching and signaling telecommunication protocol between MSC & BSC, BSC & BTS, MSC & HLR, MSC & VLR, VLR and HLR, MSC & SMLC, UMA & MS,. and so on. Also supports protocols between BSC (Base Station Controller) - BTS (Base Transceiver Station) and BSC (Base Station Controller) - PCU (Packet Controller Unit) with GSM.

HDLC frames are parsed according to Q.921, SS7 information parsing is based on ANSI and ITU standards & GSM information parsing is based on 3GPP. MTP2 is parsed according to ANSI-ITU standards and the higher GSM layer information parsing depends on the user's selection of GSM 900, DCS 1800 & PCS 1900 according GSM variants. 

Telecom Network Protocol Analyzer is a Protocol analyzer to analyze switching and signaling telecommunication protocol between different nodes in PSTN or Mobile telephone networks, such as 2G or 3G GSM networks, CDMA networks, etc. In a mobile telecommunication network, it can analyze the traffic between MSC and BSC, BSC and BTS, MSC and HLR, MSC and VLR, VLR and HLR, and so on. Protocol analyzers are mainly used for performance measurement and troubleshooting. These devices connect to the network to calculate key performance indicators (KPI) to monitor the network and speed-up troubleshooting activities.

Types of GSM Analyzer:

· Real-time GSM Analyzer 

· Offline GSM Analyzer

The Main Features of GSM Analyzer are:

· Interfaces supported are A (Interface b/w BSC and MSC), A-bis (Interface b/w BSC and BTS), Mobis (Motorola Proprietary Interface b/w BSC and BTS and also b/w BSC and PCU), B (Interface b/w the MSC and its associated VLR), C (Interface b/w the HLR and the MSC), D (Interface b/w the HLR and the VLR), E (Interface b/w MSCs), F (Interface b/w MSC and EIR), H (Interface between HLR and AuC), etc.

· Displays Summary, Detail, Hex dump, Statistics, and Call Detail Views.

Parameters used:

SS#7 Protocol messages, MAP, CCR – Call Completion rate, Call Drop rate, Call Congestion, Network traffic, Bit error ratio, Grade of Service (GOS), etc.

Software Systems used:

Operation & Maintenance Centre – Switch (OMC-S), GSM Protocol Analyser.



                  

Configuration and Management of Broadband DSLAM



Internet is a network of networks that consists of millions of private, public, academic, business, and government networks of local to global scope that are linked by a broad array of electronic and optical networking technologies. The Internet carries a vast array of information resources and services.



The poor quality of the narrow band Internet over PSTN that connects us to the Internet cloud, the speed at which information (web pages, images etc) appears on your screen is slow compared to the latest technology available. Ultimately, Broadband will be the solution that will provide us all with a connection 100 times faster than the speed at which information arrives to you with a regular modem.


Broadband Access technologies which encompass all evolving high speed digital technologies that provide consumers an integrated access to voice, high speed data, video on demand and interactive delivery services which are fundamental components of communication revolution. DSL technology is the best-suited technology for the existing copper cable network for home users as well as commercial users.


Presently the major portion of Indian broadband connections relay on the DSL technology. DSLAM being the last mile and most vital element in the Broadband network and which acts as DSL multiplexer. This project will give exposure to Broadband DSL technology and BSNL broadband network elements.   Activities with DSLAM like Loading software, creation of VLANs , updating of routing tables , creation of uplink to Tier2, creation of customer profiles , trouble shooting  becomes  the part of the  trusted  project. It also covers the measurement of bandwidth from the end customer. 

           The project gives the complete details about DSL broadband technologies, with respect to the network elements.

Implementation of Dynamic routing protocols like RIP, OSPF, EIGRP, BGP etc.,



Internet is a network of networks that consists of millions of private, public, academic, business, and government networks of local to global scope that are linked by a broad array of electronic and optical networking technologies. The Internet carries a vast array of information resources and services. 

Different Network elements such as routers, switches, hubs etc.. has been interconnected together for commincation of data over the transmission media. The routers are connecting the WAN interefaces through the serial ports for data transmission and forwarding the packets using routing tables where as switches and hubs are connecting the LAN. 

Project mainly deals with the configuration of CISCO & DAX routers (CISCO 3640 & DAX 1800) for forwarding the packets via the WAN interefaces. And project also explains how networks are interconnected and functionality of routing , routing the packets to the destinations via the WAN interfaces.

As router is forwarding and switching the packets based on routing table, project clearly explains how the routing tables are prepared using different routing techniques such as static, default and dynamic. 

There are different dynamic rouiting protocols like RIP, OSPF, IS-IS,IGRP, EIGRP, BGP etc.. which are performing the job of updating the routing tables with different algoritms and different metric caluculations. Trainee will get the knowledge of how the protocols are working  and the configuration of RIP,OSPF & EIGRP on the routers.

Finally, in the reports trainees has to give different commands on the router on various routing techniques to get the require results for connection establishment of WAN interefaces and LAN networks.

Implementation of Firewall in WAN 


Internet is a network of networks that consists of millions of private, public, academic, business, and government networks of local to global scope that are linked by a broad array of electronic and optical networking technologies. The Internet carries a vast array of information resources and services. 

Different Network elements such as routers, switches, hubs etc.. has been interconnected together for commincation of data over the transmission media. The routers are connecting the WAN interefaces through the serial ports for data transmission and forwarding the packets using routing tables where as switches and hubs are connecting the LAN. 

Static routing tables and dynamic routing protocols tell the routers where to forward IP traffic .These routers mainly route the data traffic between networks without any filterattion. The job of traffic filtering is best performed by Access Control Lists. Access list filters the traffic by restricting the packets are to be forwarded or to be blocked at the router’s interfaces. Router examine each packet and forward or discard the packet based on the information available in the access control list. Restriction of the traffic can be either source I.P. address, Destination I.P. address, port numbers also. 

Finally, in the reports trainees has to give different commands on the router on various routing techniques and accesslists  to get the require results for connection establishment and troubleshooting of WAN interefaces and LAN networks.
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