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Abstract

One important goal of mobile communication systems is to provide
services to users at acceptable Quality of Services. Cell overlapping is a
result of introducing small cells in an area while maintaining the original
layer of large cells. In this research, We investigate the quality improvement
on VolP calls introduced by cell overlapping. We use OPNET to simulate an
overlapped cell environment and evaluate QoS parameters without cell
overlapping and compare that when cell overlapping is employed. The
results show that cell of overlapping reduces call drop probability and
minimize jitter and delay (overall End-to-End delay, average End-to-End

delay, delay variation, packet delay variation).



Opaddiciall claa &) b g g Sl gall L) Al Cilaal ol (—a
DAY e S da e ABL_) Al A8k gl daS) ial) LAY A e 3 g
cadh i b Bl LSRN AL Y Al o Bldal) aa ddhaia 83 i all
overlapped cell == 43l VoIP  cloalla o 535l Gpmind (pa (82
il Bag W4 S fed MR A iyl Slaad  OPNET 145 Ueads )
LSA) aladi ) o) ) Gad 13 B ULy A Al JAIa S aladi o) Ao Lgii ia g
Sl Al pal sl g adakil) Jlit g Sty plali) &S ) (53 9y A3l
(poad) Al it s, AL iy o gial) A palal)

v



Dedication

To my parents and my husband who is support me to complete, To my all
family and friends. To my daughter Anfaal. To everyone who taught me

useful things in my life. To Dr.Niemah lzzeldin Mohamed Osman.



Acknowledgement
Thanks a lot to Mighty Allah, and thanks a lot to my parents

All thanks to my supervisor: Dr.Niemah Izzeldin Mohamed Osman who

guided and supported me to complete this research.

I am very thankful and respectful to my husband Moner Omer for

helping me supported me, Many thanks to family.

To SUST and college of Computer Science and Information Technology,

and to my colleagues many thanks and respect to all.

Vi



LIST OF TABLES

Table No Title

3-1

5-1

Evaluation of mobile communication systems table 1

Tablel Inputvalues ...........cooiiiiiiii i,

Vil



LIST OF FIGURES

Figure No Title Page
2.1 example of (a) 60 and (b) 120 cell sectoring.........c.ccccevvevvvirveennns 5
2.2 Cell OVerlapping.......ouvi i 6
2.3 handoff from one BS to another BS............coooiiiiiiienn . 8
4.1 flowchart of scenario without cell overlapping .................... 22
4.2 flowchart of cell overlapping scenario.............cooovvevieennnn. 23
5.18ystem mMOdel......cooniiii 27
5.2 Average.End-to-End Delay..........cooooiiiiiiiii i, 28
5.3 Average in voice packet delay variation............................ 29
5.4 Average (in voice packet End-to-End Delay)...............ccoon. 30
5.5 UE1(Average packet delay variation)..............ccocoeiiiiieninnnnn, 31
5.6 Average(in VOoICe JITEEr(SEC)) ... .uuvir it e e e e e, 32
5.7UEL traffic ReceiVed.......coovi i e 33
5.8 Average traffic Received..........ccoooviiiiiiii i, 34

Vil



3G

4G

BS
QoS
CAC
IMTS
BCAC
MSCAC
RNC
SGSN
GGSN
FTP
VolP

GPRS

LIST OF ABBREVIATIONS

3rd Generations
4th Generations
Base station
Quiality of Service
Call Admission Control
Improve Mobile Telephone services
Basic call Admission Control
Multi-Service Call Admission Conrol
Radio Network Controller
Serving GPRS Support Node
Gateway GPRS Support Node
File Transfer protocol
Voice over Internet Protocol

General Packet Radio Service
I1X



TABLE of CONTENTS

Evaluating QoS of cell overlapping in 3G VOIP..........cocoiiiii i, I
AYaN. .. e
AB ST R A T e e e i
DEAICALION. .. e e e e e e e \%
Acknowledgement ..........veiiiiii e e e el V
TABLE of TABLES
LISTOFFIGURES ...l VT
LIST OF ABBREVIATIONS. .. .. e e IX
LIST OF CONTANEN .o s X
LIST OF CONTANEN .o XI
LIST OF CONTANEN
LIST OF CONTANEN .o X1

LIST OF CONTANEN .o XV



(@4 T 0] L] 0] -

0 1 01 1 o T 1F o 1 [ ISP
1.2 Problem Statement ... ...cooii i
1.3 proposed SOIULION ... e e e 2
1.4 ODJective and ATMS ... e e e e e
1.5 MethodolOgy ....ouin e e e 2
LG Y] L 2
1.7 TheSis Organization ..........c.ueuierir e e e e e e 2
(@4 T 0] L] g 01 3
2.1 A cellular SYStemM ... ... e 4
2.1.1 freqUENCY FE-USEA .....vtit e i e et et et e e e e e e 4
2.1.2 Cell CIUSTRN ... e 4
2.1.3 CRll SIZB. ..o s 5
2.1.4 Cell SECTONING ... e e e e e e e e e e 5
2.1.5 Overlapped cell in mobile network .............coooii i, 6
2.1.6. The advantages of cell overlapping ........ccooviiiiiiiiiiii 6
2.1.7 The disadvantages of cell overlapping..........cocovvviiii i iiiiininnnnn. 6
2.2 Radio resource management. .. ..o veve vt ettt e e e 7

Xl



2.3 Evolution of mobile telecommunication system............cooovveviiieenes 7
2.4 Handoffs in cellular Mobile System...........ccooii v e, 8
2.4.1 Handoff priorization...........c.coooviiin i i i e e, 9
2.4.1.1. Guard channels .......oooi i 9
2.4.1.2 Queuing of handoff requests ...........ccocevviiiiii i l9
2.4.2 Handoff QoS parameters ..........oovviiiiiiinin e i e 10
2.5  Call Admission Control in Mobile Cellular Networks.................10
2.5.1 Call admission control mechanisms ...........c.ccooviiiiiiviiiiiiiiiinn, 11
2.5.1.1BasicCall Admission Control (BCAC).......ovviviiiiiiiii i, 11
2.5.1.2Multi-Service Call Admission Control (MSCACQC)......................11
2.5.2 QoS requirements for real time and non-real time classes.............11
2.5.3 CAC Approach for differentiated services...............cccoveeviieennnn 12
2.6 UMTS system main COMPONENTS.........uvuuieiieiiiiiniee e ceieeieaeenn s 12
2.6. 1 INO-B ... .ieitit it e e e 12
2.6.2 RN C L. e e e e e e 12
2.6.3 SG SN .. 13
2.6.4 GGSN ..ottt e 13
2.6.5 ROULBY ... e e e 13
2.6.0 FTP SBVEI ... e e e e e e 13
2.6.7 VOICE SBIVEL ..uini it et e e e e e e e e e 14
2.0 SUMIMAEY .o ettt e e e e e et e e et e e e e eeans 14
Chapter three. ... s 15
X 200 I g (oo [ Tod 4 o] o 16
3.2 Temporarily new call channel allocation ................cooiiiiiiinn, 16
3.3 Algorithm for CAC inwireless networks............ccoovvvvii i, 16

Xl



3.4 Call admission control strategy to utilize sparce spectru................. 17
3.5 Call Admission Control Scheme and Handover Management........ 17
3.6 Algorithm for CAC in wireless networks................ooooivinn . 18
3.7 Hybrid new call blocking and forced termination probability call-

mr= 0 0 115 o] o 18
3.8 Performance Analysis of Adaptive Joint Call Admission Control

to Support QoS in Heterogeneous 4G Wireless networks........................18

3.9Multi-Objective Handover in LTE Macro/Femto-Cell Network........ 19
3.10 Macro cell / Microcell Selection Schemes..........covov v ciiiiennnn, 19
0 R O] 1 0 o - | PP 20
3.2 SUMMIAEY e e e e e e e e e e e e e et e e e e 21
(@4 T 0] L] 011 22
4.1 INErodUCTION. .. coe e e e e e e e 23
4.2 SYyStemM eNVIFONMENT. .. ... e e e e e e e e e 23
4.3 System without cell overlapping.......c.ooovv i, 23
4.4 System with cell overlapping.......c..oviiiiiii i 24
4.5 Quality of Service parameters. ........c.coovvuiiiiii i e 25
4.5.1. PaCKEE 10SS. ... et e e e s 26
45,2, DI rale. e 26
4.5.3. Throughput..... ..o 26
4.5.4 packet delay (end-to-enddelay).........ccooviiiiiiiiiii i, 26
TR T 11T P 27



4.6 SIMUIALION TOO0L. .. .o e e e e e e e 27

CRaPter . . 28
5.1 INErOdUCTION. .. ... e e e e e e e e 29
5. 2 DRIAY . .. et 29
5.2.10verall end —to-end delay..........cccoeiiiiiiiiiii 30
5.2.2 Overall packet delay variation...............ccooi i i, 31
5.2.3 User average end-to-end delay...........ccoooeiiiiiii i, 31
5.2.4 User average packet delay variation..................ccoveviiiecivnnns 32
5.3 T Or . e 33
5.4 Received traffiC.........c.oo oo, 34
5.4.1 User received traffic......... ..o 34
5.4.2 Average received traffic............ccoviii i 35
5.5 ReSUIt DISCUSSION... .. iu et e e e e e e e e e e 36

CRaPLEIG. ..t e .38

6.1 CONCIUSION. .. et e e e e e e e e, 39
0.2 TULUINE WOIKS ..ot e e e e e e e, 39
6.3 REFERENCES. ... ..o et 40

X1V



