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ABSTRACT The main advantages with LTE are high throughput, low

latency, plug and play, frequency division duplex{ikipD)

and time dvision duplexing(TDD) in the same platform, an
improved eneuser experience and a simple architecture
resulting in low operating cost&TE downlink transmission
scheme is based on Orthogonal Frequency Division Multiple

Long Term Evolution (LTE) is the next nuajstep in mobile
radio communications and is introduced in 3rd Generation
Partnership Project (3GPP) Release 8. It is the last step toward
the 4th generation (4G) of radio technologies designed to
increase the capacity and speed of mobile telephone rhatwor - )
With industrial attachment very few radio planning wodts Access (OFDMA - which converts ta wideband frequency
LTE are going on. But because of certain commercial issues ~ S€léctive channel into a set of many at fading subchannels.
those works arenot wideming avalig dp Frecificaton qu)vn?_es luplipfrgak Ratequf gty
is a very vital step fowireless communication technology. As least 100 Mbps and an uplink of at least 50 MUpPEE
standardiation work of LTE & approaching the end line, it is supports scalable carrier bandwidths, from 1.4 MHz to 20
high time to go for efficient radio network planning guideline MHz ard supports bottrDD and TDD [1] [2] [3]. LTE will

for LTE. In LTE just like other cellular technologies, initial also support seamless passing to cell towers with older

planning is normally guided by various industries aeddors network technology such as GSM, CDMZve, W-CDMA
at their own dicreton.They arenot | i kel y (UMES) gnd GAMAZOQO4L, Pl ple i _
advancements and findings. That makes the job even more Radio network planning beingpite avital step for a wireless
challenging. Asa result, going on with LTEadio network communication échnology and sits standardization worls

planningperspectives a wellchosen challenge and a certain approaching the entihe; it is high time to go for efficient

hot topic in the current researarena. In this work, a detaile radio néwork planning guidelineFor the same reason, along

LTE radio network planningrocedurehas been elaborated with the fact thatin LTE radio network planningust like
which concentrates on nominal and detailed planning other cellular ¢chnologies, initial stage planning is normally

considering possible network implementationtfive densely guided by various industries aneendors at their own
populated SoutAsian cityDhaka dlscretlo_n; hey aren ot l'ikely to di scl
General Terms and findings. That makes the job even more challenging.

. i The ultimate objective of this worls to come up with the
Telecanmunicaions, Wireless\etworks detailed radio network planning guideline with respect to
Keywords Dhaka city. With this mission ahead, in thiaper a step by
Radio Network Planning, Planning Tool, Coverage step method has bedbllowed using radio planning tool
Prediction, Traffic Map, LTE Simulation Atoll. The idea was to cover the nominal and detailed

planning stage in detail with respect to Dhaka city.
1. INTRODUCTION Performance analysis of the planned network has also been
Whenever new cellular technology is considered for mass included _here. P_rior to that, a brief des_cription of the nominal
deployment hundreds of its RF parameters go througduni and detailed radio planning has been given.

process with a view to find out optimum value. But this phase

is time consuming and very costly. So, before commercial 2. RELATED WORKS

deployment if extensive simulation can be run this tuning In [6] coverage and @ecity estimation is carried out in radio
phase can be facilitated in numerous ways. Cost can also be network dimensioning. Radio link budget is investigated for

greatly minimizel. That is the benefit of running simulation coverage planning. Theoretical work is later put into the
before mass commercial deployment. In this-soiltinent development of an Excel based dimensioning tool which is
LTE is expected to be commercially launched in Q4 of 2012.  designed to keep the interface simphel &0 set the functional
All these aim at proper radio network planningldfE. So, parts clearly distinguishable. The final product gives the
looking for optimization ofthe vitd parameters in the least number of sites (cells) needed in order to support a certain
possible time is a very challenging issue which will obviously subscriber populain with a given capacity. In [7an attempt
help network operators in a greater extent. to provide analysis of LTE system performancernfrradio

network planning aspects has been made. Determination of
the number of resources to be allocated to the PDCCH and simulation results have been obtaingsing [17] and [18]

how UEs should be efficiently signaledes the PDCCH is respectively. Effect of change in number ofransmitting
addressed in [8 Resource allocation in LTE downlink and antennashas been shown if19]. An attempt to facilitate a
LTE PHY layer simulation aspects havéoeen featured planned decision making stage for the mobile broadband
respectively in [8] and [0 [10-16] are the 3GPP Technical solution specifically focusing in the South Asian mgihas
Specifications related to this workink and system level been done in [20]in [21] a detailed LTE radio network
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dimensionig procedure i.e. capacity and coverage analysis
link budget preparation, link and system level simulatfas
been performed in order to prepare a radio planning guideline
considering possible network implementation in Dhaka city.

3. RADIO NETWORK PLANNING
PROCESS

Radio Network Planning contains number of phases:

A Initial phasewhich includes collection of prglanning
information and starting network dimensioning i.e. Link
Budget preparation, coverage and capacity calculation by
running simulations

A Nominaland detailed planningvhich includes selection
and use of radio planning tool. This step involves
propagation model tuning, defining thresholds from Link
budget, creating detailed radio plan based on the
thresholds, checking network capacity against more
detailed traffic estimates, Configuration planning, Site
surveys, Site prevalidation and validation, eNodeB
parameter planning.

A Defining KPIs and Parameter Planningsing eNodeB
system parameters and counters, defining performance
KPIs and its target Vaues based on
verification of the KPIs and target values using planning
and dimensioning tools nominally along with pre and
postlaunch optimization.

But defining KPI and parameter planning has been considered

out of the scope of this par.

4. RADIO PLANNING FOR DHAKA
CITY

Dhaka is the capital of Bangladesh and it is an overpopulated
city in the SoutkAsian region. Efficient radio network
planning is obviously a big challenge here with the optimal
utilization of limited resources. In [2-owerage analysis i.e.
link level simulation result along with link budget preparation
and capacity analysisystem level simulation have been
performed Taking related prglanning information oDhaka
population: 15 million (0.75% to be covered), assedh
overbooking factor: 50area: 1463.6 kfnin terms of Cost
Hata propagation model no. of eNodeB for coverage was
found as 53 while for capacity it was found aslBthis case,
number of cell required for verage exceeds that of capacity
which means cpacity can be effectively handled. The target
camacity and coverage values are heagempted in the
nominal and detailedadio planning stage involvingadio
planning toolAtoll .

5. ATOLL SIMULATIONS

Digital map of Dhaka(shown in Fig.1)has been usetbr
radio planningn this stage. Thesmapsconsisted of Dhaka
airport, main road, secondaryad, street, railway and water

At first to cover the whole Dhaka city eNodeBrereplaced
(shown in Fig 3where the no. comes frothe coverage and
capacity analysi performed in [21]. Aer placing the
eNodeBs coverage prediction was done that helped to justify
the placement of the eNodeBRaffic maps werecreated for
each of the Dhaka mapubsections Automatic frequency

ven
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planningand automatic cell planning weperformed before
running each of theseimulations.In detail simul&éion result

is obtainedwhich contains: connected UL+DL, connected
DL, connected UL, No service, Scheduler saturation,
Resource saturation @s Legends show each of thevith
different ®lor. A separate table shows the simulation
properties for each of the simulated traffic maps.

do

Fig 1: Daka Digital Map

5.1 Coverage Prediction

Coverage predictions have been performed by: transmitter,
signal level, downlink throughput and Channel to lfgiemce
plus Noise Ratio (CINR)Coverage prediction properties: (a)
by signal level, (b) channel throughput (DL) and@ownlink
C/(I+N) have been shown in Fig. €orresponding coverage
prediction results have been shown in Fig 4 =i
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Fig 2: Coverage Prediction Properties by: (a) Signal Level (b) Channel Throughput (c) C/ (I+N) Level (DL)

Fig 3: Transmitter Placed on Dhaka Map Fig 4: Coverage Prediction by Transmitter
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Fig 8: LTE Simulation Properties
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Fig 9(b): Dhaka Airport Traffic Map Simulation

Properties
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Fig 10(a): Dhaka Railway Traffic Map after Simulation

Fig 11(a): Dhaka Mainroad Traffic Map after Simulation

5.2 Traffic Simulation

LTE traffic simulation properties have been shown in Fig 8.
Fig 9 to Fig 13 show®haka airport, railway, mainroad,
secondary road and street traffic maps after simulation (in (a))
along with their properties (in (b)). The properties chart shows
savice, reference cell, total pathloss, transmission power
throughput and reference signal CINR.

Pwliel w0

Fig i(Xb): Dhaka Railwainraﬁic Map Simulation

Fig 11(b): Dhaka Mainroad Traffic Map Simulation
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