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Presentation Outline

» System Description
» Problem formulation and solution

> SIR Gain estimations in multicarrier MISO
beamforming systems

> Effective Radiation Pattern

» Choosing the appropriate Effective BW and
Effective SLL
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System Description

> Downlink

. . MISO /
> Multicarrier DOWNLINK
» 100% Loading Factor
» MISO beamforming A\ A

» All BS employ the
same antenna
radiation pattern

» Uniform distributed
users

A Interfering BS
@ Wanted user
® |Interfering user
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The Problem

» What is the SIR distribution in such a system?

SIR = l:)OGu,bodu_rl;o L
Z I:)OGu,bi du_rt]), I—u,bi

iel

» When,

s U: wanted user located at R/2 in the central cell

= L, shadowing effect, follows LogNormal(0, o)

DdB

= The BSs employ the same

T

=5LL

effective radiation pattern.
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The Solution (1)
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[ Pr(SIR < Xgg,SLL)=> P Pr(SIR < XSIR,SLL/k)J
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Pr(SIR < X, SLL/K)=Pr| | — POS_{ L — | < Xor
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» Sum of 6 LogN distributions
= Fenton-Wilkinson
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The Solution (2)

BW =120°, SLL =-10dB

CDF
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SIR gain in MISO Beamforming Systems

SIR Gain (MISO/OMNI)

1% outage

-Side Lobe Level Beamwidth V M C L



Effective Radiation Pattern (1)

» The Effective Radiation Pattern (ERP) models
the result of the convolution of the power

azimuth spectrum with the ideal antenna

pattern.

» The environment is modeled with the Laplace

Distribution.

» So, the actual radiation pattern of an N-element

array is:

Grea(Po) = \/io_ f .

Sin (

N

7COS(,0

)

N

> T COS ¢
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Effective Radiation Pattern (2)

» Our goal is to model G, with an ERP, G,

y
1

Gepr = SLL

\
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BW
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BW +BW]
2 'PmT

BW

» So as to minimize the optimization function:

4 _ )
{BWo'th SLLopt} = arg BWnéi(g,n) -[;] ‘Geff (40) o Greal (gO)‘d(D
SLL€E(a,0)
\_ J
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Choosing Effective BW and SLL (1)

» |deal Radiation Pattern: 8-
element array antenna (12°
3dB beamwidth)

» Highly NLOS environment
with AS=20°

> BW,,, =33, SLL,,=-8dB




Choosing Effective BW and SLL (2)

Effective BW (degrees)
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Array Antenna with 8 Elements
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Array Antenna with 15 Elements

Effective SLL (dB)

| |
8 10 12
Angular Spread (degrees)



[TANENIZTHMIO [TEAOTIONNHEOY L=
/ Iz, 0
T J

,_,1 f BrSaiy) el NEegrated syl yana)saware
UNIVERSITY OF PELOPONNESE Nl e v e

Thank you for your
attention!!

©

WMCL



