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Abstract

In this project , we are given a background about cellar communication
generation and compare between them, then we talk about radio
propagation model properties .we mentioned LTE thong including its
characteristics, Architecture technologies .we then compute number of sites
to provide coverage using Atoll software program .we have then Calculated
number of site than provide capacity for a certain area in Sana'a City that has
a size 174.43km? where Calculation planning include ,compute BLC to
determine the AMPL, then compute the cell radius using Cost-Hata
propagation model because it is used to simulate Suburban ,Urban ,and rural
areas .Finally we get , number of required BS to support coverage capacity

together.
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1G
2G

3G
3GPP
AICH
BCH
BER
BPSK
BS

BSS
BTS
CCCHs

CCPCH
CDMA
CN
CPCH
CPICH
CS
DCH
DL
DPCCH
DPDCH
DSCH
DTCH
EDGE
FACH
FDD
FDMA
GGSN
GMSC
GPRS
GPS
GSM

HSS
HLR
IMS

IMT-2000

ENR IR

First mobile generation system

2nd Generation

3rd Generation

Third Generation Partnership Project
Acquisition Indictor Channel
Broadcast channel (transport channel)
Bit Error Rate

Binary phase shift keying
Base station

Base Station Subsystem
Base Transceiver Station
Common Control Channels

Common Control Physical Channels
Code division multiple access

Core network

Common packet channel

Common Pilot Channel

Circuit Switched

Dedicated channel (transport channel)
Downlink

Dedicated physical control channel
Dedicated physical data channel
Downlink shared channel

Dedicated traffic channels

Enhanced Data rates in GSM Environment

Forward access channel

Frequency Division Duplex
Frequency Division Multiple Access
Gateway GPRS support node
Gateway MSC

General Packet Radio Services
Global positioning system

Global System for Mobile Communication

Home Subscriber Server)
Home location register
IP Multimedia Sub-system

International mobile telephony, 3rd generation networks are referred as IMT-200(



IP Internet Protocol

IS-95 Cadman One, one of the 2nd generation systems, mainly in Americas and in Kore
ISDN Integrated services digital network

LOS Line of Sight

MAC Medium access control

MAPL Maximum allowable path loss

ME Mobile equipment

MMS Multimedia message

MS Mobile station

MSC/VLR Mobile services switching center/visitor location register
MIMO Multi Input Multi Output

MME Mobility Management Entity

NMT Nordic Mobile Telephone

PCRF Policy Control and Charging Rules Function
PCCPCH Primary-CCPCH

PCH Paging channel (transport channel)

PCMCIA Personal Computer Memory Card International Association
PDN-GW Packet Data Network Gateway

PHY Physical layer

PICH Paging Indictor Channel

PLMN Public land mobile network

PS Packet Switched

QPSK Quadrature phase shift keying

RA Rural Area

RF Radio Frequency

RNC Radio network controller

S-G Serving Gateway

SGSN Serving GPRS support node

SISO Single Input Single Output

SHO Soft handover

TDD Time Division Duplex

TDMA Time Division Multiple Access

UE User equipment

UL Uplink

UMTS Universal mobile telecommunication services
USIM UMTS subscriber identity module

UTRAN UMTS Terrestrial radio access network

VolP Voice over IP

WCDMA Wideband CDMA, Code division multiple access
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Hardware Software

EPWENEPN atoll g s b
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Tsoe blaill Jo¥) Jadl die (Al cVLaiy) aks (e dleiall Jua¥) @l
53l 3 ASA Al Jlall alag) 4 (4G) &IV diall ) Y gea s dad )l Jla WY
YL ql gl LI emall ladll S Cpeadiiall dadial) deadll 535a
allre (o JE addl) Cailed) aladinl mual 38 ¢ ) oot 1388 ¢ 5 & jaall A
Al Ao sal) Wl jlaa s Wilabay Lol ) 508 daclaial 3 ,aUa s 4 yeanll 3Lall
canl gl axiiveall Cildarall J8 Aoy Bl ) slanily Laily AN dpad )1 dadasly) ) shas
(Sl Ar Gpendly dga e baaa ladd JEY (gl Flad) e
4l clia i Lo ol slaie) son @l (5 AT L e peddiual 2 334 )
Joadll 138 i 5 LaY) dadleas CVLAY) (8 Jolay il (e dlagl) il

AL VLAY Jual o A )i Jany o st

(1G) Jsanall Js¥) Sl allai 2.2
(Analog Signal) d:Blaill 5 Ly e JsY) daall dakasl caraic)

Jds¥ dall a6 e Jary (1-2) Js>

Data capacity bl Zau 2.4 kbps

Technology 4l Analog

standard Al e NMT 1981,AMPS 1983, TACS 1985
Switching Jaaill ¢ 55 Circuit
Frequency 23 il 800 to 900 MH

(MS:Tx:824-849MHz / Rx:869-894MHz)

Bandwidth @daill (e 30kH(832  channel)

Latency OsaSl g >= 450m

Modulation Jaamill FM ol Jaaasill
Access technique  Jyajll 48 FDMA 22 5l sy saxial) J o sl




oVl Ju=l ol Jaall

Q3N asedy daaial) J gua gl Axili 1.2.2

Access technique : FDMA (Frequency Division Multiple Access) 33 21 ey 23nall J gea gl 2 J gu gl AsiS

slaal) <5 dpe 8 clilai sae ) 2o il (glad auily o
. 2al 5 aniiuse 5 L3 Jasg O 8 JS0 (S @

frequency

y 7
m———/
: '

Time .
AMPS, TACS, NMT FOMA FDMA
33 50 ppiy 3355l o sl A £(1-2082)
Architecture of network ( 1G) da¥) daaldl 4y e 2.2.2

A ESRE 83D v
KHz30= BW 22 il 3Uaill ya e v/

| ’, Ai MHz 25=FB 22 jill 3lai v/
Intorfacc

ol gl dgaly Bno r —Tn
- Station : L"",‘
Mobile - !
Station | |
yaadl
J BSC
Base Moblle
Station Switching
Each band s 25 MHz, Controller Center

made of 832 30-kHz analog dunnelsl

Al ddaaall S5 Osaaall Jiga3 S,

onward communication: base to mobile

o - . Stnion
824 iz ] l
h .
MS Moblle ual-on Base station
band

atior: mobife to ba

dﬂ‘ Jaall 4 jlesar(2-2) Rl
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( 2G) Jsanall HGl Jaal) allai 3.2

VL) dadail 8 Al LAY aladial GEGYL maal el S5 e pe e

Gadield suaa Ol e Lgehadiul DA e Gijely LS cadl ) dlasd)

JSLEA) (e JlEl) gl sl SaYL paal 5 ¢4 1) <l i) e S Jial) dadail
JsY) Jead) dadail & < yeda A

S Jaall 4 Al 3 Jans (2-2) Jsaa)

GSM(Global system for Mobile communications) Digital, circuit switching
Data capacity Al daw 9.6 - 14.4 kbps
Technology Al Digital
Standard Alaill jlxa GSM, CDMA
Switching Juill & 5 Circuit
Service Gleadl) Voice and data
Frequency 23l 850MHz to 1900MHz (GSM) and
825MHz to 849MHz (CDMA)
Bandwidth @il G e 200 KHz
Latency OS2 300 ms <
Modulation Jeal GMSK (GSM), QPSK (1S-95)
Access technique Jsall s TDMA (GSM), CDMA (1S-95)

1990second mobile generation system ( 2G) Jseaaall AGI Jaall alii 3.2
Llall g1 1.3.2

glad) audaiall A0 <& LAl g1 5
L) audais L4 igs ¥
é g i . 2200 10 e Salda
qratiaal) £ gail £S30 2100 Ge 5K LY

S35 0 4 1 e 5 S LN

Types of cells

Picocell In-Building 200m
Microcell Urban 3km
Macrocell Suburban  35km

o
— oba
'/Salellne P s

Suburban

/
.

sl Al 5 5 e

LSA DS pua 39(3.2) JSal
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second mobile generation system ( 2G) Jgasall AGN Jaal) allai 3.2
Cluster saw dabua oy aadi ga ¢ oulaw JO0 LI JS WA 7 ¢ sana

Cluster

In this cluster n=7

-

LA o (2(4.2) <20

Cluster size is expressed as n

Gep emmes 24 ee g

Architecture of network GSM (2G) Jsaaall AGY Jaall 4y jlara 2.3.2

General architecture

Ll & all ) el 380
PLMN Public Land Maobile Network

Base Station
Controller

Base Tg:nl;cém Station

(R
L EEEEEEa

MS

Mobile Station

Authentification Center

Maobile-services
Switching Center

Equipment Identity Register

BSS Base Station Subsystem

NSS Network SubSystem

S Sl 2 Jlena (5.2) IS

PLMN
PSTN
ISDN

PLMM : Public Land Mabile Metwork
BS55 : Base Station Subsystem

M5 : Mobile Station

BTS : Base Transceiver Station
BSC - Base Station Controller

M55 : Metwork SubSystem

MSC : Mobile-services Switching Center

HLR : Home Location Register

VLR : Visitor Location Register

GMSC : Gateway MSC

EIR: Equipment Identity Register

AUC : Authentification Center

OMC:Operation and Maintenance Center

055: Operation Support Subsystem :
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second mobile generation system (2.5G) Jseaall AGI Jaall a3 3.3.2

GPRS (General packet Radio Service) —uaill s S Juall alas
GPRS il jis i g ilans(3-2)Js2a))

Data capacity Uyl daw 200 Kbps
Technology A&l GPRS
Switching ~ Jsall g i Packet switch
Service  Clail) Internet MMS
Frequency Al 850MHz to 1900MHz
Bandwidth Sladll (o e 200KHz
Latency  (sasll cdyg 2300ms
Modulation — Judll GMSK (GPRS),
QPSK (CDMA2000)
Access technique  Jsasl) 4l TDMA (GPRS),
CDMA (CDMA2000)

GMSK Modulation

second mobile generation system (2.75G) Jgeaall AN Jaall alli 4.3,2

EDGE (Enhanced Data Rates for GSM Evolution)

EDGE i g 55(4-2J 522

Data capacity <\ A 384 Kbps
Technology “~& EDGE
Switching J3l g5 Packet switch
Service =W Internet MMS
Frequency 850MHz to 1900MHz
Bandwidth ki ua s 200 KHz
Latency Csasl <y 2300 ms
Modulation J:=l 8PSK
J el Ay TDMA

Access technique

Digital, PS, modulation

EDGE Medulation

)
3 bits per symbol

quick
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e dgia ) ) 3 A aaddieall asaii JalS 235 (il

y 4 Frequency -
nllf/@

A (et
Time =
TOMA, PDC TDMA] —

GSM —»GPRS/EDGE.

Total frequency band allocated to a user during given time intervals (slot).

o ety 20wl J g 1 (6, 2) IS
Third mobile generation system (2.75G)d Jsasall &l Jaall alai 4, 2
dalail Coaal g dille e s Baaa O e O jeds s Dl 3 LAY aladil sk
el e puall 5 < Saall 03 ) sgda ae Ayan i) Aajall aladinl) L seleS ST Al Jal
Al Jua¥) 8 4de (S Lee AME) Cail sgd) e callall sl )

G Jaad) il L s AN i) 1.4.2

allall J) sailla

(sl 5 bl 5 & sl (32305} Jals i

L) Y e 32l e

A all o 4 & <u5l€ 384 0
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(k) alaind A 3eliS ST Aand) 520 e
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2.75G 3G
Multimedia

Intermediate
Multimedia

2.5G

2G Packet Data

1G Digital Voice
Analog Voice

1984 - 1996+ 0022000+
G Jeall ) QY a1 (7-2) SN
‘_,_‘J\.ﬂ\ d}.\;“ dv\;uaz.:usﬂ‘ XYY :\.‘»\)Jeﬁ:\u}u
3G Gl daall 4485y (5-2)J 52
Data capacity Gl dxs 384 Kbps - 2 Mbps
Technology Al Broadband / IP, FDD and TDD technology
Standard Aaill Jlaa CDMA, WCDMA, UMTS, CDMA2000
Switching dall & 58 Packet switch
Service Gleadll high-speed voice, data and video
Frequency 23 il 1.6-2.5 GHz
Bandwidth Gaill (e 5 MHz
Latency OsaSl) i 5 250 ms <
Modulation el QPSK (UMTS), 16QAM (CDMA2000)
Access technique J gasll 40085 W-CDMA (UMTS), CDMA (CDMA2000)
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(3.5G) oailly Gl ) 4,85 2 4.2
gﬂ.ﬁ\ d}l:]\‘éﬁl.as‘\.:\.\sﬂ\ 0l @A}Seﬁ:\u)u

grasi Gle Jery (6-2)d sl

3.5G 4
Data capacity Gl A
Technology )
Standard = AUl jles
Switching ol ¢ 58
Service cileasl)
Frequency 2l
Bandwidth il L se
Latency OsSl i
Modulation Chansil
Access technique  Js=ll 4

2.14 Mbps
GSM / 3GPP
HSDPA
Packet switch
Voice / Data / Video
1.6-2.5 GHz
5 MHz

<

250 ms
16QAM
W-CDMA)

(3.75G) il el 445 3.4.2

2.75G il il j2 Jony (7-2) Js2ad)

Data capacity
Technology
Standard
Switching
Service
Frequency
Bandwidth
Latency
Modulation

Access technique

Glilall A
Al
pdail) e
Juaill & 55
Gleaadldl
23 il
Baill (= e
OsaSll i g
Sl

Jna sl 43085

30Mbps
GSM / 3GPP
HSUPA
Packet switch
High-speed Internet/Multimedia
1.6-2.5 GHz
5 MHz

<

250 ms
16QAM
W-CDMA)

Access technique: CDMA (Code Division 258 amds ssiall J gua gl iS5 44,2

qu)u\dm@hméujw)mmbwy\du

Multiple Access)

i) Ja)aill Abias,

10
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frequency

CDMA

35S sy 2383l J g )l A5 e 5(8-2) JS

Architecture of network ( 3G)

1 1
1 I
— ! histwerk & =avriam :
e I e 1
Al A T
Ms : BSS ; NSS :
I 1 1 )
| i :
4 H H pETH
I | |
1 1 I
i 1
: |
H H PLN
i i
’ :
H 1
: .
1
i
i
1
1
i
|
1
i
i
1
1
i

11

G Jaa) 4 jlere 5.4.2

PLMN :Public Land Mobile Network
B55: Base Station Subsystem

P35 : Mobile Station

BTS : Base Transceiver Station

BSC : Base Station Controller

N55: Network SubSystemn

MEC : Mobile-services Switching Center
HLR : Home Location Register

WLR : Visitor Location Register

EIR : Equipment ldentity Register

AUC : Buthentification Center
OMC:Operation and Maintenance Center
(055 Operation Suppoart Subsystem
GMS5C : Gateway MSC

SGSM: Serving GPRS Support Node
(GOEN: Gateway GPRS Support Node
Node B: 36 Base Station Transceiver
RNC: Radio Network Controller

TDD (Tirne Divicion Demultiplexed) -
1EBS & 1920 MHz |uplink band 35Mz}
2010 & 2045 MHE (downlink band 35 MHz).

FDD (Frenguency Division Demultiplesed)
1020 & 1980 MHz (uplink band 60 MHz)
2110 & 2170 MHz |dowrilink band 60 MHz4
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A stall JuaY) o 4R (8-2)d s Sl
3G & Jall 2G S dall 1G JsY) daal Slleal)
CDMA TDMA FDMA Jyasll dpifi g 55
1900MHz 900MHz OR 1800MHz 800 MHz @3, saall
(CDMA2000)348kbps 10Kbps(GSM) 10Kbp
FDD -«i1384kbps(UMTS) (CDMA One)9.6kbps pSall ol il Jaill e
TDD 2kbps el
Soft Handoff Soft Handoff Hard Handoff
Hard Handoff alull & 8
(QPSK)pxaini (UMTS) 4 i 4 gaall ol il
a3 1LI5(CDMA One)ts (GMSK)p221u3(GSM) FM aadins
Y oYl A(QPDK) CDMA ) olas i pSadll ¢l g8 Opanzl ¢ 53
=Sl ol A(BPSK) 5 (QPSK) a22iui(One (BFSK) aaaius
el 5 g8 ClallSa o] jal A8 et g DLl O gaall Jis O paal) (83
< Y e pall Jresill i iy Cilapdail)
A 4l Adila Laadinaall 3 LEYI
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dadia 5.2

138 JIoe Y 5 Al de pull culd Ao jadl diay je g slal) Al Caaal e LTE aldai uing
G bl Ja 8 Al e pud) AU 138 e JLEY) 3 my |l ala gy alail)
3yae 4l o 5 1 LTE J) S 483Uai) xie QOS 4exdl) 32l | slaiall dacy 5l i
Ggaall dadd el deliall (o it alaial dlia (< dglle Cle jud Jsa gl acal 4
JelSIL a0l daadi e il LTE J alas 4y aadiud Al VOLTE ) LTE J) e
Sgeall o JS A ) e A3l sl (e yaal) a0 LTE J) e Sigeall Ji5 8
3,8 LTE J Al Caoal, Lgwds 45 g0l 1 A jadl g alaill 3 ) e (i anding cilibll
Gladl UMTS J aldas €e e g aal Ja¥) cund) omalal Cpad cVLaY) Qe
oy JalSIL bl Ganada LTE J) plas ld ULl ddlia) e & geall Ganadall
el Gk e i A5 pall Al Cinpal | llall ad (e dedd 3 e O pall dead
C el oda el el 13gd il daa ge Lase VOIP JsSsisn aladiuly
4 A Gk oo sl Jgea sl 35k (8 o3 ) 0 S CuldVOLTE

LTE <)) 6.2

Rel.BHSUPA Leaxii ) dall Clanial o) o) 4330 ) 4l das 305 1

Cladarall aasy Blaty ¥ 35548 olai aungs Cost per bit  <ull 43S jmwss 2
Adalyial)

50Mbps s ikl dbadl 1100 Mbps ekl Jo Jaa A Jpasll 3

saclall al e

LGl 5 S Galad) Blile & deadiiall 4300 51 4 3all Gaca Jasl) A4

o) il e 4 slhaall Jall ¥ asa 33 ) DA (e dpkasil) 33 )

o) Clalie o Jerd Bada iledd dilia) lSa) iy Laa alill il

liall LAY G e zeany Lae 330051l A jall (o jad soaetie <l A 4l

Al bl

PS. @il dlagnl s CS @daill e Wlad Jadll 8

Aoaclal) cllasall o gl IR (e Al Gl a e elaY) fuad 9

aase iy Cleal ) Lot U4 (0 36l 455,10
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LTE il 301.6.2
.(UP_100Mbps 'DL_50Mbps) <btall Ja5 Jama
Bandwidth.(1,4,3,5,10,15,20 MHz) 4l (x e .

—_—

2

(5MSs) e J8 3L 4 a3

.Downlink(OFDMA\) - Uplink (SC-FDMA) Asaaiudll aaall 4
64QAM ,16QAM ,QPSK)) cpexall .5

soft Handoff ~ludll ¢ 55 .6

.msec 10 JbY!l Jsb .7

Sius 120km/h de s i e elais 15km/h e w ia JMie ol a8 8
i Jsall oY) ey 400l a3all el 350KM/N Ao s s aa ol

.500km/h e yu
ol aall oda Wl (9-2) Jsaall sy 5

Packet Data Rate Downlink : 100 Mbps

Uplink : 50 Mbps
Mobility Support Up to 120 km\h but high

performance for 0-15 km\h
Latency Less than 31 ms
Control plane capability 80 users per cell
Cell size ( coverage ) 14,3,5,10, 15, 20 Mhz
Bandwidth

LTE 4%& 4 lees 2.6.2

G 5 gaddia Al 5 )adi je clily JB Jaa( Ao jud) (e e 5 sin Leapali LTE ) @l Jae aal (e
Al a8 Auhy ga ) jaall s3a Leaiag

a5 Gsnbad (S G LTE ) calls

Core Network( CN) 3 4<uil 1

Radio Access Network ( RAN JASuill 4, gl i dgal 5l | 2
Core Network( CN) 3l 45,40, 3-4-1

3L ISl Lgaua g oY) (e S 230 (e 4S5l 5 alls
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OS e gsmn JUlb 5 LTE ) dsuly dalall cllll 320l e o Sall 1 s 5iny HSS .2
il JE o i Jai¥) 5 )y ddae Jgony Ul 5 anaa) 58 SL 5 oS iiially dalall Cile sleall
LTE A aSus b dpac @l cillaaall (g & jisiall JUl JoA @lld 5 5 a0 ) daeli dasse (e & jidiall

8y sill e laa 5 Aeaall B3 gad Apsailly 4y 1 Y1 il slae e Jsan) Jal (30 PCRF e Juai¥U a5y
Gilaslaall s3a e alaie) Jlu Y cilblee il b

OS5 e ldl) dasall uail el (S pidall A4S ) bl e ) clilee e J 55 S- GW 4
S e 303 gk a5 s AT G A (e o k) i e e el Uy pasall ey
aclall ddasdll g el yidall oy ddadel) g 3acliall

(sl a5 A (Y Al g5 LTE 36 i ) oS3 538 4 MME 5
L 385 ) ) gl € 550 03 i) A 3 el - ¥S-GW i) (i e 0 5
3‘)1.5}7\ Jala \j c\.u.’} dn.k 9 E_)Lfﬁ:y\ d.a‘_,; BJ\J) MJ Juasy BJ\J! @MME

( RAN) 43500 ) 4ga) 5113-4-2

sy A gan g b LAY Jala A aSaill ety (g3l g 4g sl 1) B LY 3 ) ga B la) e A g el o
LR Ol Ay a3l Agal s e 5 jidie L) Q) ks calell 5 sacliall cidlea 5l < jLaY)
Agals b e eam g eNodeB J) ki i S1 deals ik oo -S- GW = eNodeB s s
X2.

s U ga sall 5 S'B Node-E 3, shaall 2iall (o cillii g UTRAN-E @ (s 5310 J s ol 305 e i
Jdgals e Al 315l jualic ga Joa Laiss X2 g s idand go imadl Lgaians

Physical layer 4xb:al dshl 2.7
(LTE)ala < 8
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padiuall Glly Jead &y il 58 4 038 5 (Physical channels) 400 sl <l sl 1
oSl Jila 5
bugie 8o Al Gleglaall J& 4 438 1(Transport channels) Jall < g8 2
sie) Alih (MAC) Jsa sl
Jyasl) Ao siall dadall Sadl) Gleaddl 855 (Logical channels) 4ihie &l 58 3
LTE JsS555,0 IS J2IMAC)
<l o8 1Al 58l 2,7.1
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il e syl et Ailid e L
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A40ms ) it daual
LS BCH o (sl ebas e o i saleY Q8 068 o) (s oo 8 ) US o
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(QPSK)umaill o
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(PUSCH) il 34 38 ko 3.2
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Sall il gE o
(BCCH)Jw ! o8a3 53,1

(la slaall 28 aUas Jlu )Y downlink 38 e
(PCCH) sl oS3 58,2

il el Ul il slaa s dndiall Cilaslae a3 S downlink 3L e
UEsiiue J A8 (e 38050 ol Y Leis riaaill 2025055 5Ll 028 @

(CCCH) ple (Sa158.3

UE axiiaal) 5 403l (s oSl e sbes Jlu Y 38 o
A3 e RRC datly 0 5Sley ¥ () (UESS) Cppediinnall SL 038 aiinsi @
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MBMS iy il UES (pediosall (o Jadh axicin slidl) o328 @
(DCCH) aaaall Sa53l8 5

paA ) (G diaradia aSaT il glae S Al g Adass ) Adads (e olaY) AALE BLE @
Al UE

BYSETJE-

«(DTCH) paadll 5 0818 1
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Transport
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LTE b dsasl cibiis 2- 8
alaial) (52330 asadll  OFDM -1

y_2 //...«—ry.-
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Time

Frequency Yo @aill dipa 4 ) gl e i) Alalall Sila gall (e g Sae aladiu)
&M‘Mﬁﬂhj@\uba&gﬁ,ﬂ&hj‘&;ﬂl

LTE, AIE, WiMAX | OFDMA

The use of a large number of parallel narrowband sub-
carriers instead of a single broadband carrier for the
transport of information.

OFDMA 485 i 5y(12-2) IS4
OFDMA lzidll :a).d\ 1 dxiell ) gaa o)
fasdl)
i) g A cigldl) o
pfelaFany e
Gl bl 2axtia 3Ll
N.Ts el 32w 4yl sie Jalgs Je o) N OFDMA Jn o
Y doe B Jal sa 820 IR e ULl 3 5L8) Jla ) ol s Jal gall danie Juaatll (0 Aald Als o
il J8 e L) Lgia 5_L3) JS il jl) ae I 1 5_LEY) iy @lli g aaly Jala e Ll ) (30
AbaYl 5 LY e i)
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st i O (50 ) sie IS Lo Sl el sall oda Jlas ) Sy sy () ) (aml) Lgany e Lioa i
Al Aladll (e 333 Lee Guard Bands s &l 5 2laain zlisg of 053 5 1CI Ly L Jal
sl aase OFDMU 2 el Tase seday() JSa (gl 5 Uadll s Zeliall (46

OFDM
Modulation

requency

OFDMUI (& adxill Tase sy 1(13-2) ISl
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OFDMA Jl (3« sl & 55 8 SC- FDMA U, s3elaall dlea gl aladin) vie € IS
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8 A sthaall Claaall a8 dalinall 3 ) sall Tiliae Gy i Jaed ddazil) Jayhads 4yl
Gaiail 4 slhall (eNB) 4ac ) cillasall sae as Ll s caUaill 48 jzal) sl
Cuny 3 LI 4~ sanse (Path [0SS) 28 ST aay 4 03l ) dlia 1) 4l Jae o
e Ay 7 sanna A0ANl L Coal ST sy 13 5 (Al s A1A0) dila die 3 LEY) ) S
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Aozl Apac Wl lasal) dae s oy o3 (e Aalal) A€ae dalise ST Ciliaa Q0 alDIA
Led daaall 5ad g ol yadl 481 jaald) dalodl

Stant
Tnput .' Calewlnte EIRP and
data MU receIver sensativity |

'
'
Coalenlate uplnk MAPL Caleulare Downlink MAPL
coll radauy and coll radim

|

Mm(uplnk
downlink)

|

l Effective cell radios

|

Il alculnte site pumyber

|

End )

Alaatl) lllatae (3a8ail da O Apae Wl Cillaaall sae s Age ) 58 i g 1(1) JSA

i puriall sda LAl 48 s ddaaill Jadhdd A i G ueiall e el Sllia
238 (s a3 aclil) illaaall a0 3 a3 ) (o Lew BlaY) L Cacai i
Urban Rural, Suburban 4l 5 jluall aead Jalaa g pasiuall 23 il &l paial)

padbal) (gaa il 3Ualll m je g dae all dgan N Jal ) gl

45000 ) A gl Al e Gln 11.3.4
(EIRB ) s sis 3:¥) Aladl) el 5,501

e ¥ s S lanall 8 38 a4l Cun G gllaall olai) 8 Al yall 3080 lsie o
oY Gk (8 COa g Jil S8 aladl

EIRBgow = PTX@ew) — LTL1x @g) + GTX(gp) 1)
Jla Y1 Cayla die Ayl Al 5,8PTX
Jla,Yl Gl b cSla s Jil &I 8 adall LTLTX

Ju,¥) s sGTX
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- (IRL )5 951 dalivual) 3 8100
Juginy) S sa die Aabiveall 3 a8l o
IrLaew) = Elreew — PLdg) 2)
Aiall sl galle
356 85l al) (e gl il s
Tn=K=*Bx*T ©)

K J/ )5t i oy 20510-23 x 1.38
SIS Al a4 T
sl (gaa yill 3Uaill (2 e 8B

.(Noise Figure) Jalas slagall @

[8] 42 e 2ie 5 JLEY) Jlea Jade die el puall ) 5 LaY) dus 8 580 8
Nrgs = 10Log (1 + Te/ 290) (4)
Dealls)l adan & Te

ited) ulune

Al Aasall 5 Apne B Aasall (o Ldliinl Say 53 JiT aa3 LINA (e oy
RSLggw = IRLagw + Grx (d8) — PLTLRrx@e) — TN — Ng (5)
(MAPL) 4 € gamua 138 ol

B Adal [l Cha s aDA (e o S 3LV JLial JLEY) len] rany 38 ol o8
MAPL = EIRBgsw — IRLgsw — SH — Penetration Loss (6)

(lldl) 38w SH

(el 3 LYY (3 ) A i) aadll ga Loss Penetration

n"‘l
T ' Other Gain LSlaw fading margin == Gain
x i
Power™_ | _ A B Margin
Cable Loss
‘ Interference margin | Loss
: BTS Ant A
: Gain
g EIRP e Otiective: M
B E Path Loss | Allowed Path Loss |
i
< 3
o2 [
Ll
gl C—
Rx
 Sensitivity

Penetration Loss l

S
Rody Lo ius Ant Gain n

Link nt

i gaal 1 Al gl Al a e 55(2) SN
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L9230 LA zilai2 3.4,

sladl) pigai, 1

2l ol 4l s )8 Jas sl el @lld g Qe (b gai jall eliadll g3 gad ysing
akab g aa gl sl o o i) Galiaial) 5 LSy GelSadY) Ll e !
£ Ge d A8lis dpunlalina 5 Sl Cla sl

PL = 32.4 + 20Log(d) + 20Log(f) (7
(Km) i) dasal 5 dgae ) dasal) oy ddlsdll d

(MHz) Aaladl da sall 23 53 f

Ll zigal @

Al Sy | 5alS ol 3 gail 5 ghai g g Laladind z3laill ST Gae Ula 723 sai sy
100 Km ) Jusi dilua s 3GHZ (&) Jaad chlaa il
PL = 65.55 + 26.16Log(f) — 13.82Log(ht) — a(hr) + (44.9 - 6.55Log(ht)) Log(d)  (8)

a(thr) = (1.1Log(f) — 0.7). ht — (1.56Log(f) — 0.8)
9)

Q! i s, Hr el gl ht

.COST_Hata gisi.2
PL = 46.3 + 33.9Log(f) — 13.82Log(ht) - a(hr)[44.9 - 6.55Log(ht)]. Log(d) + C
(10)

iy yuaal) 3hLal b

a(hr) = 3.2(Log(11.75hr)) 2 - 4.9
(11)

c=3dB
Al 5 Ay )l shalial)

a(hr) = (1.1Log(f)) = 0.7hr — (1.58f — 0.8)
(12)

c=0
Total a = Y(Avg * Q) (16)
(Three- Sectors cell) 4G a0 daluae
Arl) 30y 3y sy aesil) 138 5 ¢ EY) (5 ginal) 8 120 Ayl e lad B2 ) Al A Sy
Acell = 1.9485 * R 2 (13)
Adal) [l Caa (R)
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Axdd) ahisl 2.4

23 i) s andiing Al WAL ¢ L TECSS ol e jisall ot )l doladl Jalail) yiay
S 4l all sl puall JSLEL &lia 5) <) Cells Channel-COs_staiall LA o
aladl) (S

sl gazall ) 5 ,LEY) 5508 83 30 (815 (SNR) sl gaall 5 LEY1 5538 5 5o Leale

2 5l (A5 sladall ULAD Jalas Julas Ky oo yill 48 jide WA Jalas Coayl ala

o i And) et ()5S LS, bl 5y slatal) UIUAD (p Aloalal) ddlaall aly s ll3
8 Y aen A e araaill (5 5Sy (i b5 A iy 8 Aad) aglads

. (UL+DL )lee dailgll dlia gl g saclall dba gl (pa JS (A addica S8 J81) Jarae

Avg(kbps) = p * 0 * k = ( 8bits * 106/ 30 * 24 * 60 * 60) (14)
(GB)aasine JSI 4y 5elll duaal) P

A el dan) e Aediiveal) dowadl o

el Lmall pediivel) L] dpsd Q

K = : (15)

asall QS 3 il U 55l deba b Jadl s

. (UL+DL)axida JS AS) J81) Jirae
Total ag = Y (Avg * Q) (16)
L ei)) duaall pediied) Jidl i Q

Adailgl) dla gl) g Baslall dla gl ga addiua J< JAL) Jira Gluae

Avg. UL = Total aq * ULR (17)
e JS Bacbiall Ala gl A Jaill Jana UL. Avg
saelall Al )l J& 4 ULR
Avg. DL = Total o4 * DLR (18)
padiue JST AL 0N Ala sl A Jill Jaxa DL. Avg
A5 Al gl Jis A DLR
AR S Jaa adie
Peak Thro per g = Date ge * bits ber gg * MIMO gge * Coding rate (29)
sl sl 4l (85 ) sall jualic 2xe Date e
sl paie 4O 2e bits ber re
Sl G pall (e il sl MIMO Effect
A1/2 0sSas Dme Al Jara Coding Rate

16QPSK 13/4 sQPSK 1/2
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AA Jst S8 Jana Jaa giae
Avg Thro per site = Y (Peak Thro per modulation scheme = Sub NO persentage) (20)
Opaai 43yl (K Jare ol Peak Thro per modulation scheme
Cppanaill o () saddicn (pl) Sub NO persentage 4w &
AL Ala gl g Basluall Ala g (pe Ad JSI Sl | Jina Jas gice
A UL = Avg Thro per site = Traffic ratio UL (21)
A DL = Avg Thro per site = Traffic ratio DL (22)
sacbiall dla ol AnlisY) 4] ratio Traffic
sacLuall dlia 5l 4als3Y) 4DL ratio Traffic
ALEN Aa gl g 3aelal) Aa gl ) dpailly LAY A fratiiees 30 bl Glune

AUL

Max Sub No per Si(UL) = AvelL (23)

Max Sub No per Si(DL) = AV‘;;L (24)

adl, el Jals sacliall dlia gl b (peddive 2xe Max SUB No per Si(UL) él
Aal Jala A1 30l Ala gl (508 (Gaeadie dac Max SUB No per Si(DL)

Max Sub No per site = min(Max Sub No per Si(UL), Max Sub No per Si(DL)) (25)

L Jah peadies 22 aiiMax Sub No per site
LTE.alai 3 45 slhall dacd) (3808 4a B LOAY) 230 Giluae

Total Sub No for required area
- (26)

Total sites No = Max Sub No per site

e dalise (8 (peadinall IS 2al) Total Sub No for required area
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Jomdl 3] gl 138 3y, AL S (pin s mranal Jalid Gk 5 J i) el
dalad s aanal (e liSay, CUSLAl 2t el e Gl Ladie Gpeadiuall <l jLall
malall e e bl saclil A J8) Gl galill 135, o3l LS (e e gana
e Agall Adaaill 5as gl 5 jae el it 55 puall die UL BaclE ) L Jusy 5 AY)
o IS phain by 5 lSa) gl pait ile a5 Lia i€ Lall 4080 uld iy
Gl Jil aadind | Lghead s 45000 Jasads dlee Jsha dpall A0l Clily <l il
el iVl y JalSall 3 jae st lgagnaaiy Lehaad o Al Cliladl 0 3330 ATOLL
Byl Al daa ) JDA (e o Cppmeadll s Jashadl) e Al pliall galil
o) il el o AalEl Gl Sl e 2l g lis e daad s Ae genay

sl (5 s e adlall I satid) il 3l

bl Jals a Ui 25y 3l J i gl il jae s

SV e meda B jra pllai @

.Propagation Models _Lanyl #3sail Sl bzl o

. A8al) saamia el ialadal JW\S acd o

edall Ganadilly 2iaYl @l 8 e

e Ll ilan 1y Sl slaxd ¢ g pall 38 a Jady (e i Sidie
a4l

pddiuall U8 (e 4 jaad) 5 SLall Cilas 5 ey zrans dna ) 42l o

bl g Aead) ilad)

eoad 13 (A au Cua (Aealall JAL) LTE alas phads e Juadll 8 Jeadl st
alatiuly @l g and) Jagadsy Aaaill Jaadd i Lgle Jeasiall i (e 5 clus
s st o Jpeaall ) ALYl cdy slhaal) gl Jpemall e dgbuall gl
Lol Al alaialy ddarill Lol Juad o) )l gl 5 Jadaill (3lalia g dpdaxill 3 L) (5 g
Ot s Al Laad ) dday Al e Jganll o3 5 ATOLL Jadaiill slal y 4uad )l
o A )l Ay AN DTM Ada i Camy Le b el mhans (5 5 (353 (Y1 gl

Height clutter iday i o a5l DTM dads (358 (33l sal) g &) Caa
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el 3labial Sl g5l 5 A0 siad bl (i 3(1-5) Jsos

leatiad A

Urban Area 4 jas dbidl ¢ 58
175.43km” dslaiall dalie
186828 Cpeddiial) dae

11 " Glasall” a8) gall da2c

bl O Mlae =

Ll E llbas a3 (2-5) J s

UL DL D alaall
2100MHz frequency paiieal) 23 5l

10 MHz BW (bl oz e

FDD Duplex 4l g2 3¥)

COST_Hata propagation mode _LiiN) had

1 Frequency Reuse  34ll aladiu dale

Proportional fair Scheduling g g g

1*2 MIMO 2*2 MIMO MIMO configuration 4axiiall cilsil sgl)
21 dBm 43dBm TX Power Jual) ais 5 ,481)
0dBi 18dBi RX Antenna Gain Juiiw¥) () gd s
3dB 3dB Body Loss aw) s J88
Feeder Loss  (s3all s J88

0.5 dB 2.4dB Noise Figure laill sl g
512Kbps 10,240Kpbs Throughput <ls )

JS b dpdarall cltlaie gl A 5O LDIA ae 46 yra 5 dgdarill Slaol Jagladiy J) 51 o st
2y g cAdhaia JS A Al Slllate (Guatl A 50U LOIAT) dae Cliay o sfin a3 (e g Ailaia

Adartl) clllaie (3a8ad Glanal @lld g dakaia JS 8 LAY (e 5SY) 222l jlial L5 el
Lae dadl

Aodaiil) alay) aadadsi 5

&5 ey (EIRB) Al Zaiall 45 55 5l 3 Apdaaill slad bl 5,800 s U1

7 same 2padd 5T Cila 3 @b day 5 ¢ Jitanal) LSy () ¢Sy Jlitin) Ll 8 il

a3 @l 2y g J8Y) anedill 22 5 A1 3L Al gl g sacliall Alea ol e JS 8 (MAPL )4
oo o dihie J€ 8 ddasil) dlagl (Badacd 4 300 40ad) jlad Coal il
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Nokia Siemens.
Networks

Scenario 2

V.
Link Budget Calculation FDD

for Long Term Evolution

FProvided by NWS LTE RA E2E Mgmt SA NE field.

RL20 main features: CL MIMO, Voice

DL UL

Default Set Default Set [RL20] LTE2600 - VolP AMR12.2
Operating Band (MHz)] 2100
General RF Unit] 20W - Flexi RF Module
Parameters UE Power Class) Class 4

Channel Bandwid AHZ)Y 10

Transmitting
End

Tx Power per Antenna (dBm £ 3.0
Antenna Gain (dBi)] 8.0
Feeder Loss (dB, : )
Body Loss (@B)}: -
TMA Insertion Loss (dB)[E 5
Total Tx Power Increase (dB)}:
User EIRP dBm S

Receiving
End

Feeder Loss (dB)
Antenna Gain (dBi) "
Noise Flgure (dB

System
Overhead

“Total Number of PRBs per
Cyclic Prefi
Number of OFDM Symbols per Subframe
DL-to-UL configuration)
Special Subfran\e Format]:

of

DwWPTS/UpPTS Langlh (OFDM symbcls)

GP Length (OF'DM symbols)

DL/UL Ratiof:
Number of PDCCH Sy per el 3 PDCCH symbols -
Number of PRBs for P i - | a

RACH Density per 10 ms}.: | RACH Dens =1

Reterence Signal]::: Z 13.14

Primary Synchronization Signal (PSS

Yy Sy Signal (SSS

PBCH / PRA

PDCCH (incl. PCFICH, PHICH) / PUCCH

-/ Sounding

-/ PUSCH UC|

Addnlonal Qvarhoa

Capacity

Modunlon and cadlng sahem >
Servce Typ

Cell Edge User Throughput (kbps'’
VolP Packd L2 sagmammlcn Orde
(msy

i

Number of Rnca\vbd 1'I'Is w/ T
Max d TTis w/o
VolP TT B i

Uplink TT1 Bundllng covanage Gal
Residual BLER /

R

mlldwl BLER

DL Resource Block Group Size

L of UL R rce Block Group Size'
Number of PRBs per User

Channel Usag: :

1I'anspor! Block Size for PDSOH/PUSCH (bil/Tﬁ o5
(bit / e

R A

Effective Coding R:

Channel

(Okumura-
Hata)

l

Coverage
Site Count

a'lannel Mode Enhanced Ped
= 2Tx-2Rx ATx-2Rx
Tx/Rx Alqonthm at eNE’ CL TxDiv (with PM1) MRC
FDPS Typel:i Channel aware Channel unaware
DL Power Bosting|
PDSCH Power Penalty when DL Boosting On (dB;
Number of Users per TTI (Loaded Cell)]
FDPS Gain (dB)]:=
HARQ Gain (dB)]
Required SINR @ BLER10% [reference] (dB)}::
Coding Rate Offset (dB)]
Required SINR at Cell Edge (dB)}:-
Maximum SINR at Cell Edge (dB)]
Cell Load

Mathad for Interference Margin
A @B
nterference Margln [U-ar Defined] (dB)
of

Thermal Noise Density (dBmli-&)
Subcarrier Bandwidth (kHz)

Noise Power per Subcarrier (dBm)
Receiver Sensitivi dBm
Maximum Allowable Path Loss (dB)
(clutter not considered)

e

Clutter 'rype e I s b b burb Rural (oper
Maximum Allowable Path Loss (dB)
(clutter not considered)
BTS Antenna Height (m) %
MS A (m @
Avalage Par\elmllnn Loss (dB)% i

o[e|o[o[ole
ofolo[ofole

e B
ofolo[ofole

Cell Area Probability i
Cell Edge Probability

#VALUE! 128.86 #VALUE! #VALUE!
Pmpagalon Model:::: Cos! 231 / two slope] Cost 231 / two slope Cosl 231 / two <

Cilutter Correction Factor (dB)

1a1.65 141.60

sE

ntercept Point (w/o clutter (@B) i
Siope 1 (dB):: 35.22 35.22
Slope 2 (dB) - a4 11 aa_11
Clutter Correction Factor (dB) := 0.00 13.14

0.599 WY ALUE!
3-sector antenna BW<=90"

Cell Range (km)
te Layout::
Number of Cells per Site::
Cell Area (km2)i
Site Area (kmz)%
nter Site Distance (km)g €1
Deployment area (km2)::
15




1,30 aads Ced )l Jaaill

290l gisad 2,25
Baamiall CBla gl 5 gadll YL g méaill 3 VOIP Jis deadll dpuld O3llas (panaly
RGI) PAPOA PRV d}; LLLA}XM olaal J& diq JUITEN

D34l £354(4-5) Jsaall

Nokia
Networks
Traffic Model
for Long Term Evolution Phase Do on
2021 2022 2023 2024 2025 2026 2027 2028
D D 0980 0980 0980 0980 0980 0980 0980 0980
D 0980 0980 0980 0980 0980 0980 0980 0980
512 1024 1024 1024 4096 8192 8192
FlatRate 25 25 25 25 25 25 25
off. off. off off | off | off off.
| 737280 |
128 256 256 256 512 1024 1024
FlatRate 25 25 25 25 25 25 25
off off off off “off off off
Avg. Data Volume (MB) _2.3040 4.6080 46080 46080 | 92160 ﬁ
1 1 b ] 1 1 1 1
Call Duration (s)| 210 210 210 210 210 210 210
VolP Data Rate (kbps)| 32 32 32 32 32 32 32
Senice Activity| . 0.2 0.2 0.2 0.2 0.2 0.2 0.2
do not remove this row] both both both both both both both both_
Avg. Data Volume (MB)| 01680 | 01680 | 01680 | 01680 | 01680 | 01680 | 01680 | 0.1680 |
Call Duration (s)| 3600 3600 3600 3600 3600 3600 3600 3600
Data Rate (kbps)|  300.00 300.00 300.00 300.00 300.00 300.00 300.00 300.00
Streaming Senice Activity 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
do not remove this row] both_ | both both ____both both | both both both_
Avg. Data Volume (MB)| 20.2500 | 20.2500 | 202500 | 20.2500 | 20.2500 | 20.2500 | 20.2500 | 20.2500
Call Duration (s)| 1800 1800 1800 1800 1800 1800 1800 1800
Data Rate (kbps)| 64.00 64.00 64.00 64.00 64.00 64.00 64.00 64.00
Gaming Senice Activity| 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
do not remove this row] both both both both both both both both
Avg. Data Volume (MB)] SE 4400 1.4400 2 1.4400 1 1.4400
Call Duration (s)| 1800 1800 1800 1800 1800 1800 1800 1800
Data Rate (kbps)| 192.00 192.00 192.00 192.00 192.00 192.00 192.00 192.00
Video Conference |-1] Senice Activity 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
do not remove this row] both both _both ___both _both | both both both
Avg. Data Volume (MB)| 43200 | 43200 | 43200 | 43200 | 43200 | 43200 | 43200 | 43200 |
Call Duration (s))| 1800 1800 1800 1800 1800 1800 1800 1800
Data Rate (kbps)| 256.00 256.00 256.00 256.00 256.00 256.00 256.00 256.00
Browsing Senice Activity| 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45
do not remove this rowj both both both both both ___both both both
Avg. Data Volume (MB)| 259200 | 259200 | 259200 | 259200 | 259200 | 259200 WJ 25.9200

Sle deanitiv 4 juaall dihid) A20MHZ ) oo il SUaill (o je 3aly 3 Liad 1)
da 13 5 ddadell dla ) Km0 695 5 sacliall dliall AKM.0 379 kb il
Ly sl Ay @l g 40all Hhad Caiad J&y a0 il Glaill (e o)) LS 4l e
JS Adlda Jii g3 il (Uil (o ye B3l die 4l el guall g Jalaill ) 5 L))
sl gaall g Jalail) ) s LAl A plats ) (05 Lee
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ASudl) oyt a2l sl

Ay jlasl) dalaiall Aalid e (pranal '”dﬁe\@\m@g\)ﬁu@ .C.A'Aﬁ‘;ju\dji_éj‘

Aalisa (penal (3 5k aladiul vie AN el (ol (pn(5-5) Jsaall

‘)Lg!‘ . . . .
o Dol g | b kil
el Ak | gsaclall | Al
DLAkL)
QPSK 0.1 0.508Km 1.756Km
QPSK 0.5 0.279Km 0.986Km
16QAM 0.4 0.227Km 0.779Km
16QAM 0.6 0.163Km 0.621Km
64QAM 0.5 i 0.515Km
64QAMO0.9 - 0.274Km
1 28 sal) il
e 2l g peadiieall g G 22e Gllia Gaai Al g sV Glalza A0 ax
C e AY) Ol

sle e YU a8l gall 23e e ke (oo olial 3 ) sSAall Jaall 48 )5 8 Apulu¥) Sls 3l
5 Aadarll 5 aadl Jarhads (g NS L &) pal 230 ililn a5 Aaadl alad Gl < slad
sacliall dlia ol cile yuldl (e S redti g dpdazill g daall (30 DS e dad e W) jLidld
eNB J< dailgll
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Sitel
Site2
Site3
Sited
Site5
Site6
Site?
Sited

5l il 48 )5(6-5) JSal

Ced )l Jaaill

Provided by NWS LTE RA E2E Mgmt SA NE 2021
Population 661057
Phase Penetration Rate 20%
LTE Subscribers 132211
Dense Urban o
- Urban 27.99
Aras Sire Suburban [6]
{=xqtam) Rural o
Total Planning Areal 27.99
Dense Urban 0%
Geographical Urban 100%
Subscriber Suburban 0%
Distribution Rural 0%
Tota T00%
Dense Urban o
Number of Urban| 132211.4
Subscribers Suburban| [6)
Rural o

Traffic Model

NSN Traffic Model - Voice&Data

(Capacity DL)

NSN TM Avg. Data Volume per Subscriber per BH (MB) 8.0
Import Avg. Data Volume per Subscriber per BH (MB) 52.0980
User Def. Avg. Data Volume per Subscriber per BH (MB) 5.0000
Avg. Data Rate per Subscriber (kbps) 7.8
Total Offered Dense Urban 0.00
DL Traffc
(Mbps) Suburban
NS N Traffic Model - Voice&Data
NSN TM Avg. Data Volume per Subscriber per BH (MB)
Import Avg. Data Volume per Subscriber per BH (MB)
User Def. Avg. Data Volume per Subscriber per BH (MB)
UL Avg. Data Rate per Subscriber (kbps)
Total Offered Dense Urban 0.00
Urban 546.61
UL Traffc 5
Suburban 0.00
(Mbps) Rural 0.00
Reference Scenario]
Number of Cells per Site|
Channel Bandwidth (MHz)
Site Area (km2)
Cell Dense Urban
Throughput Urban
(kbps) Suburban
Rural
DL Dense 32::
Site Capacity SUbLIEan
(Mbps) Rural
UL Dense tj}z::
Site Capacity Sububas
(Mbps) RuvalF
Dense Urban
#Sites

#Sites
(Capacity UL)

#Sites
(Coverage)

#H/ALUE!

HAALUE!
#\/ AL UE

ASladll § cililuall Lsdla

@11 sl Sites ) llaaall axe dlagl o5 Lgiblua 5 dplarill Japhads JMA (1
OV s Al e ge Apdaail) g dandl (e DIST Lggle Japlail 5 layand &5 il Jeall dilaie
Sdl sul o35 4 eNB

X

413,427
408,927
415,005
412,096
415,893
414,708
419,689
416,336

sites g5 palad (7-5)dss

Support

¥ Altitude (m) Height (m)

Comments

1,705,159
1,701,609
1,701,017
1,697,073
1,695,348
1,690,565
1,690,171
1,706,983

38

Support Type

Max S1
interface

(DL) (kbps)
950,000
950,000
950,000
950,000
950,000
950,000
950,000
950,000

Max 51
interface

throughput | throughput

(UL) (kbps)
950,000
950,000
950,000
950,000
950,000
950,000
950,000
950,000
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Converge by signal level DL 4ajgl) Lagll salal) (s gimall i aiil) ahads |1

LASSQ,);.?‘éﬁgﬁ&ﬁ)ﬂ\&}ﬁmmﬁéﬂj:\ﬁﬂw\w&}ﬂ\\JA?J;:\»{.U
3 dsall (e Ladlaiyl Alls 8 Saumy riai s Ay g8 ClS LAl gl (g Ay 85 )LEY) S
Adaadl
Oy Alinaall 5508 Je 5 LIV 5 8 e 3% il 5 ,AY) CObaall e ypaal) lllia
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Statistics based on prediction conditions

[Best Signal Level (dBm):
Mean: 81.74  Standard Deviation: 14.63
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Statistics based on prediction conditions

INumber of Servers:
Mean: 1.2 Standard Deviation: 0.45
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Statistics based on prediction conditions

[PDSCH C/(1+1) Level (BL) (dB):
Mean: 6.63 Standard Deviation: 5.14
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Statistics based on prediction conditions

ISCH & PUCCH C/(I-+N) Level (UL) (dB):
Mean: 10.37 Standard Deviation: 5.63
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Peak RLC Channel Throughput (DL) (kbps)
|| Statistics based on prediction conditions
[Peak RLC Channel Throughput (DL) (kbps):
Mean: 14,177.87 Standard Deviation: 14,129.52
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Peak RLC Allocated Bandwidth Throughput (UL) (kbps)
Statistics based on prediction conditions:

[Peak RLC Allocated Bandwidth Throughput (UL) (kbps):
Mean: 1,653.27  Standard Deviation: 6,589.78
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