Al @il 2. Oilaglall (v <o o T o ldes Jds

bl prsle Cilald ) .12

bl Geanddlg JSuglh a9 g (383 9 oo Sl (eilgidl 7 y3ndl g9 pdis 0B 0 g (i Hlad) @i -1
JHANIAs 2,5l ¢ g pall Pan e
e (S 9 1l G 9 2 gl IS SLe¥ | sLad ¥ e ismiay (uan po @iy 2
@ O e ISy J glidly Ollalasat| MBS fuadi ao el Indilgidt nadighl (1955 (i coma .3
£92L ol 7 Al Aadl) mresaidl (1 5o
2 skdes 9f CO SONN (1o Bual g g g niad] (8w (ST (Ao ygtiadl @3 13) g 9 ol IWLal (e juss 501 4
9 1) e gama Peills gy (] (6352 Lae g, 9 pin £lal ) () SIS (G35 (G p3
490 7@ 9l plaie g I (o 73! g e Hlamdls al SO Guimgid) 2 vl g rglaad pLSH @ 5
gt MEs (o dalsd Ma (LSS
pla Ziled g Gllalasno jlanil @iy S (guidlg (240 9 e gyl g9 pdeo (paidaits O s .6
THL99 B lgauogig
2 g pall LGB uelgd plalubs P {IFES PRI 4737 CO 20N e 'Eu.’«.ﬂ puc 7
£9 -8 Duio L3I sl g D 1 Dl gSto S5 9 putdiiad! Ungarl 9.9 «0Lia ) 5l g3t utaual Hlad] @i 8
c02 a1 gt Butall sl gf S pdf OLCE g Sl 921 Alinials
A Joe (S £ Al ol po potex Jg (2 pan g IS 02 b JS (60 (950 O o 9
JISE¥1g (0 guaidlg uliSH Sat (B3 IS (o oSS .9 »a) (nith g ualisa g Ll @k .10
TAgeld Ladg £ o plll DO 9Y (pomgdl el LG an J gttty Cillalaiall g fromi gl
S 1igs (32,1
A0 981 algd 2o pant pU Gnadld 2 L yal g 9 mill it g (e 2 (S aant p U (8 HLa Y s 111
el sllasi {9t 9 ndBs (nily g (aminl 99 U0 960 (Bl (b pall 7l 5 (9T O iy 112
9l G gt Undallae g
Slaglaaids 5o @ Of A §9 1l S 9 (§5ions 38 radE 2 ol (§ gims Bsllas Of s 13
.w..\.ﬂ! 02 & il 99 & pialime

39




Al el 2. Oilaglall (v jo o0 A o oldee S

Z 0 o sliies oliss allas 11

iah.ﬂ)ugy‘. 1
B 90 (po dadd ualg davg e g hmidlg halide Ad (anl 8)9 (Ao g1 9 rde haG g halido @
9l g S SLa¥! slai ¥ (o Sudtls Tratles (nbl 9 2l (i g Juliss o
“B Ll (r81 gad ot yall ATl Dol (pSan g Dt sl ad M1 DAl 69 pall nit g Jaliss sy @
(B9 g Palis g Badldly Iuo it Jeolaid) arear 2 Jdls (32 1) CILaY ¢La| @iy @
il ggll g Oilalidfg dasatl . 2
PLBLL ot 2. gine JSo: AL J9indl 2. Jundo 98 Less g ULy (38 )00 CILat gLl @iy
oo gl A
9@:?..\}4‘!3!..\:.!!‘,\:-!::).&‘43)3}4“312 ,.4.11;\.3.«33&1;&,4‘ 2>
S S i 1 i e
L (6 goadl Ui I (g gliadl 2 dadnd) e

Times New Roman :ja judod ¥ Sl
Arial ;g yalt fald

e
A9 bd bolas 6 [l JU-P:1 { g WU VY Wirk |

i e et | i

oS Jawall I ey g 10 Jasst

- ”.3 ”33& ‘”Jnuéeﬁ > Il Olgic

Jadll @B y9 Jountl @d ) Blel po ae Jgunt! Slel

Sag dawgll Jdaunsg 2 10 Jasati . .

- -3. 3:‘& ~ Zﬁt:éeﬁ (0-:- ISl Olgie
Juadll @8 59 IS @B ) blel o ps JS) o

Qbhal&'.lﬂ.3
pliiuly e @3 (109 (rwgd (s 0 jlalisel o)l LGS 9 Ml a).adjﬁ"”,.q.\a.ﬂeth«al‘%&s:q
ol 2 Al o Leg el gy Joda 2 OhLaia¥ 398 of e paill juds 2 jLaia i

wnaSigll

QM‘&@J)'A

&EJ‘PJ‘UJLC)}H1&3}IA@3QM&¢§)SW@

BIBC PYB Y- vi (PRt (P ;‘..\A}Uj (A MSIL ot Dilmdall &éjd (b ed &é;m ‘a..\é-&u:ij
(S g ) ol 31 390 4319 (N puaidn! JrailB g co.. (B yLd

25




Al @il 2. Oilaglall (v (<o o T o yldee Jds

32,1 Lgialgd (Som 9 £9 il it 9 J guad Dl (o i pad! ald )W acimilid o

Olmaall ald )l LGS g ... AL A2, A3 (Sl By ol ye “,\1“,1“(’,4?\5)“% 3> @ )39z
Lgaatio 2 g pomdwall Jaui

£948 @udaiig o3l .5

AW edlal 2. 595000 9o Leso ale JSn Gl gSA g 9‘}4-3”&.&:..\.90.\2 g9 el hlS g (g

(Cover Page) Olgiad) i K]
(Summary) i DT

ey

(Dedication) claa) T

(Acknowledgment) aBh g WS )

(Supervisor Certification) <2 y&d! il 3! 0

(Examination Committee) nidldl o pS:-..Y | ot .9
(Table of Contents) Cils gimd! J gt 5!

(List of Figures) (Cm?j o) — JISEW elild T

(List of Tables) (Q..\:,g o) - Joludt eild S

( List of Abbreviations ) (Q..\:, 9 Q‘) — Ol palSnll oild S
( Mathematical Notations ) (Q..tq. -9 Q‘) - RN (RYORN <
g9l J guad J

( References ) =) | Jd Toald P

( Appendices ) (Q..tq- -9 o) @ O

AL 9811 01 Pl Jndis o i 93 (S ) aLie Y|

26




! @daidl 2 Ciloglall (vl 3o

@.é.:m@)md.g;

Republic of Yemen

Ministry of Higher Education and
Scientific research

University of ....

Faculty.....

Arial, Font size 20, Bold

Student Name 1
Student Name 2
Student Name 3
Student Name 4
Student Name 5

Times New Roman, Font size 16

Supervised by

Times New Roman, Font size 16

Supervisor Name
Times New Roman, Font size 16

Title

Times New Roman, Font size 14

Title of the Graduation Project

Times New Roman, Font size 20, Bold

G ) G310 £ AL £ g e o gis

daalall jlad

Student No.
Student No.
Student No.
Student No.
Student No.

Times New Roman, Size 12

Year

A graduation project document submitted to @partment of ....... in partial
fulfillment to the requirements for Bachelor Degree in ...........

27




Al @il 2. Oilaglall (s <o o T o yldee Jds

Times New Roman, Size 16, Bold

Summary
The summary of the graduation project document should not exceed one page. The
summary should contain the following \

* Introduction statement Times New Roman, Size 12
* Problem definition
* Main objectives of the graduation project

= SW/HW Tools

= Results

» Conclusions and recommendations (in short)

Authorization
We authorize University of ............. Faculty of ........... to supply copies of our
graduation project report to libraries, organizations or individuals on request.
Student Name Student No. Signature
Date: .../.../.......
Dedication

This page is optional.
The students can dedicate their project in this page.

Example

To our families who made this achievement possible.

28




LAl @l 2 Ciloglal] (i 350 0 T o slie Jds

Acknowledgment

Before and above all, we would like to record our endless thanks to Allah for everything
He gives us.

We wish to express our deepest gratitude and appreciation to Dr. ........ for excellent
guidance, kind encouragement, scientific advice, helpful supervision, honest cooperation and
good wishes which instilled strength in us to make this work possible.

Last but not least, we owe a great deal of gratitude, thanks and appreciation to all

members of our families, for their kind support, help and encouragement.

Supervisor Certification

We certify that the preparation of this project entitled

Was made under my supervision at ................ department in partial fulfillment to the

requirements of /Bachelor Degree in ...................

Supervisor Name
Signature

Date

29




Sl @daid! 2 Ciloglalf (uid 350 50

GJ:'-JM&)L&.»J:J:

Examination Committee
Project Title:......covuiieniiniiniiiiiiiiiiiriiiirerte e see e seanes
Supervisor
No Name Position Signature
1
Examination_ Committee
No Name Position Signature
1
2
3
Department Head

30




Aladl @il 2. Silaglall Sl 3 0 Z o a ks Jds
Table of Contents
111D 1100 o 1|
DL 1110 9 210 1) | I
)T U0 1) P v
AcCKnowledgment......ccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiitiiietiinttitttiintcinstcnntens \%
Supervisor Certification .......cccoevviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiir e VI
Examiner CoOmmMIttee .....cooviiiieiiiiiiiieiiieiiiiieiiieiietiieiiecieeiiecieciaccseciacencens Vil
Table of (DNEENTS c..vvueiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiietiietieeieteeeiacincenecsacencens VI
LiSt Of FigUIeS «ooueiiiniiiieiiiniiiiiiinieieeiisetesnsssestossscssssossssssssossssssssosssssnssons X
I3 1 1 1) (Y XI
List of ADDreviations .....cccevieiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeieiiecieeiiecieciaccnecnnces XII
Mathematical Notation (Optional ) .....cceiveiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieicnnnn. XHT
Chapter 1: INtroduction.......ccoeiiiuiiiiiiiiiiieiiiieiiieroiessserossscssssosnscsnssosmsssses 1
0 ) TR 2
1.2 Problem Statement........ccoiiiiiiiiiiniiiiiiiiiiiiiiiieiiiiiiietcestcinsccncen 3
1.3 Project ODjJEcCtives ..ceiieiiniiieiiniiiiiiiiiniiiiiiiiiiiecieiiiciecietenecnsmmeccns 3
1.4 Project Scope and Limitations........ccccvvveiiiniiiiiiiieiiiiiiiniiinrcinecennees 4
1.5 Project Methodology .....coevviiniiinuiiiniiieiiiniosnrestocsscsssssensosnscsnnsons 4
1.6 Report Organization ........ccveveiiiieiiiniiiieiiinreiunmssscssscssasosnsssssosases 5
Chapter 2: Background and Literature Review .......cccceviiiiiiiiiiiiiinnieniecinennen 6
2.1 Back@round ......cccoevuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiieiiiiiitatiintcnsmnnn 6
2.2 Literatre ReVIEW ....ccieiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiicieiiiecieciaceecaes 10
Chapter 3: Requirements Analysis and Modeling ..........cccccovveiiiniiiiiiiiniiinnnnn 15
3.1 INtroduction .oceeveeeineiiiieeieeiieeiaeieeierieieeseeiaciacesscssccascassncensssnnes 15
Chapter 4: Project Design ..cc.vviiieiiiiiiniiiiiieiiiiesiioiinniciesstcssesstossssssssessssns 25
4.1 INtroduction...cccceeiieiineiieiineiiiiieiineiiiiecieeciecistioneececssciaccscnaca 25
Chapter 5: Implementation and Test .......ccceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiciiein 36
5.1 INtroduction ...cocviiieiiiieiiiniiieeieenieseetormerosssssessossssssssosssssssssonsosnses 36
Chapter 6: Results and Discussions (if any)...cccceeeveiniiiiiiiiniiinimeiiinieineieenron 47
Chapter 7: Conclusions and Recommendations ..........ccceeeiiiiiiinniiiiiiinniinnene. 52
References ....ocevveviiiiiiiniiiiiiiiiiiiiiiinieiiiieieeiaecnenn 54
APPENAICES «oonvriiiniiiiniiiniiiiniiieiieeieisrctsramatsssscssssssssssssssssssssasssssssssssssssssssssss DO

31




(adl @l 2 Oologlall (odidd 35 e

CJ:'-«:J‘@JLCM‘J:JA

List of Figures
Fig. 1-1, LTE Evolution ....... ... ... . i 1
Fig. 3-1, LTE Evolution ......... ... i i 15
List of Tables
Table 3-2, LTE Physical channels ... 16
Table 3-3, LTE Transport channels ....................ccoooiiiiiiiiieeeeeeeeeeeee 17
Table 3-4, LTE Logical channels...................cooooioiiiiieeeeeeeeeeeeeeeeeeeee 18

List of Abbreviations

Acronym Definition
ARQ Automatic Repeat Request
AWGN Additive White Gaussian Noise
BS Base Station
CA Carrier Aggregation
CoMP Coordinated MultiPoint Transmission

Mathematical Notation

Parameter Description
Brp Resource block bandwidth.
E ((ll)) Available energy in relay / at the end of frame i.

32




ol elaidl 2 o glall ol (o 0

Cﬁd‘&)\ﬁmd"dé

Nl =3 gaill L8 LS 4l gic g Add ) rain g8 CIME Andia Juad JS Gasay

Times New Roman, Size 36, Bold, Italic

Chapter 1

Introduction

Times New Roman, Size 36, Bold

Example of figure caption

Fig. 11-1 shows the increase of required data and connected devices [1].

Bilions of Devices

30

25

20

15

10

0

300

250

200

150

100

Exabytes per month

50

0 0 0 0 0 0 0 0 0

278

Fig. 11-1, The Increase of Consumed Data and Connected Devices

Times New Roman, Size 10, Bold,

33




Al el 2. Oiloglall (v <o o

Cﬁd‘@)lﬁm&da

Times New Roman, Size 10, Bold,

Table 11-1, LTE Physical channels

Physical channel name Acronym [ Downlink | Uplink
1 | Physical Broadcast Channel PBCH ’
Physical Control Format Indicator
2| Channel PCFICH 4
3 | Physical Downlink Control Channel | PDCCH <
Physical Hybrid ARQ Indicator
4| channel PHICH "
5 | Physical Downlink Shared Channel PDSCH Va
6 | Physical Multicast Channel PMCH v
7 | Physical Uplink Control Channel PUCCH <
8 | Physical Uplink Shared Channel PUSCH " 4
9 | Physical Random Access Channel PRACH v
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