2008 fEEE LR CHEE
B — BN~ VTR AGIREREICBIT 5
7 2 —U v TR L ORBIEICEE T B HF5E

BAVE 7B K R e Lo F e
THE TR ZEMEE AR B

ARFHSCTIE, BAMLHR &B(E 21T 0 BINIRROMERER LD T-0, BA— BN~ ILF
NAGIERBRIC BT 5 7 = — 2 0 TR AR L, 2 OARRIE O #RZ0 ONARBR 3 %
BHOMMZT 5.

7€k, Ray-Tracing V% & Aperture-Field %4 W TR — BRI E 2 HEE T 255,
BA O Bl R 2 — R, SRR E 21T CE 7. 2hicxi L, B0 28 oE
L, “REREZEER D HETEEIREL, T OZYMER O %2 RRIE & o ik X
DRRRE L7z, ZORER, 2B O-NEOREA 11 & LI2GE, 1ERIEICH LHEERE
W ET5FEEZHALNIZL TN D.

WIZ, R LN aElEEZE N LTz Aperture-Field 15I1C K » TRV — BN~ /LT X
AMeREEZHEE U, ZEBHOAMBEN DO AN A ECRBNZER Y A X2 59, K
T 0~4dB O E— T A AR TROEINDIFEHA LN L. £, BIERAT
Ly RIZERNZEMY A X (BiE, BT, @) 2 (6.6m, 9.6m, 2.7m) @ & X 10~50nsec
BETHLD, BRNERY A ADBIERTHICONTHRTHZ EE2RLTZ.

I, FEICEAHDRS 72—V ZREEE L T2 7 ESPAR 7 7 FIc k%
RO A N—V FZEEREL TS, 2% ESPAR 7 V7T T OEFZIIHE T
BAR OYEREFAR— V&L, BRERTEWET N7 7 X XA — RO ER &
Z 1pF & 10pF (280 Bz, REOFERMEE AW IEMMEYIER X A S — v FZ G
& LT, ZORER, BNA~OARAEICHISSETT 7 Fa&0m b L < IHBE 5
2T TR E L72A, ZIEBNISOMICBWTK 77 7 Z1 1~11dB i#E S 5 FHA
M.

¥F—U— R BA—BNGEHE LT SREE To— UL R B EE
ESPAR 7 7 fRIAIMEGIER S A /A= T



2008 Summary of Master’s Thesis
A Research for Method of Mitigating and Multipath Fading Characteristic

in Outdoor to Indoor Propagation Environment

Department of Informatics, Kwansei Gakuin University

Taga Laboratory, Keisuke Sanagi

This thesis clears characteristics in outdoor to indoor propagation environment for
improvement of the receiver performance in the indoor area. In addition, it proposes the
method of mitigation for multipath fading and clears the effects of proposed method.

At first, methods of estimated characteristic in outdoor to indoor propagation
environment are Ray-Tracing method and Aperture-Field method as in the past. Author
proposes Aperture-Division method which divides the aperture into plural sub-segments
and verifies the effects of this method by comparing the results of computer simulation
to measurements. As a result, estimation accuracy is improved for delay spread with
this method when the width of sub-segments is 1A.

Next, this thesis shows the result of estimation of outdoor to indoor multipath
propagation characteristics with proposed method and confirms that K-factor of the
received power distribution around room walls is 0~4dB no matter what the incident
angle and the size of room. It also indicates that delay spread is only 10~50nsec for
room size (width, depth, height) = (6.6m, 9.6m, 2.7m), but it increases as the room size
gets bigger.

At final, this thesis proposes direction pattern diversity with 2-element ESPAR
Antenna as the mitigating method for multipath fading. Each element is half-dipole
which element length is A/2. Control capacity of varactor diode in parasitic elements is
1pF and 10pF. Diversity reception is considered using 2 radiation patterns. As a result,
when antenna end-fire direction is adapted arrival angle of radio wave, K-factor of the

received power distribution around walls increases 1~11dB.

Keyword : Outdoor-Indoor Propagation, Multipath Environment, Fading Characteristic,

Aperture-Division Method, ESPAR Antenna, Direction Pattern Diversity
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