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# # 5670299821 : MAJOR ELECTRICAL ENGINEERING

KEYWORDS: SITE SURVEY / PREDICTIVE SIGNAL / SIGNAL COVERAGE / PATH LOSS MODEL

/ PARAMETER CALIBRATION
PATCHAYA BANJONGDAUNG: Parameter calibration for designing wireless LAN
for indoor coverage area. ADVISOR: ASSOC. PROF. CHAODIT ASWAKUL, Ph.D,,
CO-ADVISOR: PATRACHART KOMOLKITI, Ph.D., 46 pp.

This research is aimed at finding the parameter values for the indoor signal
propagation loss model considering the signal power degradation through walls. The
parameters include the signal power loss at 1 meter distance from the transmitter, the
loss exponent value and the wall penetration loss. The study cases in this thesis are
based on the actual indoor wireless LAN installation scenarios at 2.4 and 5.3 GHz.
Measurements of received signal power from the signal transmitter have been
conducted and the linear regression analysis has been used for the model calibration
with 2 comparative cases that does or does not consider the wall penetration loss. The
test results suggest that, in the former case, the loss exponent value is ranged from
1.8-2.0, which is more reasonable than the obtainable range from 2.7-4.5 for the latter
case. This is notably in comparison with the loss exponent of 2.0 for the free-space
signal propagation without obstacles. Finally, these parameter values of the model
have been used in the experimental design to find the minimum number and
installation locations of the wireless access points for the 100th Engineering building
of Chulalongkorn University. The design method has utilized the off-the-shelf software
already employed at the university’s office of information technology in designing the
university’s wireless LANs. The test results suggest that, if one does not consider
properly the indoor signal loss model parameters i.e. the wall penetration loss, then
the final design of indoor wireless access point installation can become much
erroneous. Therefore, the experimental results in this thesis confirm the need of the
indoor floor plan with walls being properly considered for the accuracy of indoor

wireless LAN design practices in the future.
Department: Electrical Engineering Student's Signature

Field of Study: Electrical Engineering Advisor's Signature

Academic Year: 2016 Co-Advisor's Signature
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3 AIRMAGNET  New Project Wizard x

Errvronment Indomation

=
nNetworks,

Survey/Plarent Ervecnment

Restrctod Cloted Otficn - Hotel, Walled D¥ce

@@ Upen Space UMce - LuOsces, eic
Commmaod - Waehouse. Aapott, Corwvention Cantee, Mol

s oot + S RF Obssuc
A".Magnet Qutdoot - Free Space [No BF Obstsuction)
& Outdoor - Residenhal (Light AF Obatnuction)

Survey Outdoot - Downtown [Severe AF Ohaotnacton)
Solution
Signad Propagance Astessment ) Meters
I 0+~ P
< Bock Neot > Corcel
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winlinnseantuukauliatsnislusiaslaainisitwesimunzay Inendnusiag

Y = Aaa

#aBanissernangadndsiidadsnisluoasgidunes 2 wdaduie gadndedald u

3500P (Cisco 3500P) 4n13A9AN9ALINTAIINE 2.4 Uag 5.3 GHz
Tagnisaaalugadndadunislunsfwesiiienisesnwuunauliaislusins
Uszneauniy tesdganuatennsd, Jeveswaulias, Arrasdedyain wiaodu fad

s o X da & Y = o o = v
2[R LLU‘UETJﬂ'ﬁLLN‘Wﬁ\N']UGUENﬂ']EJ@']ﬂ']ﬂ LLazWUW@]ﬂmﬂﬁ!@L‘U']i‘l\‘iﬁqvﬁUﬂ'nlm 2.4 GHz ELGU%EI

71 nirasnet @msUANUA 5.3 GHz 199991 chula wifi



AP Properties N |
APNeme |G |

AP Models
vi@ @
24GHz  50GHz
Channel 1 Enable
MAC Address | 00:00:00:00:00:26
Ex: 01:23:83:AB:CF:3F

IP Address o . o . 0 . 0
551D nirasnet
Transmit Power [miw/ att) 8 =

Antenna

Cisco 1140, 1040, 3500 2. 4GHz integrated Omni 4dBi & v

/» —'\\ Pattern...
{ \
iy N

11n support Properties...
Location
Height ' 3.00 X 1557 Y 19.39 Meters

SUT 3.5: msstanlu AP ennud 2.4 GHz

AP Properties ﬂ_
AP Name i isco 3500 11 ‘
AP Models
vi@®
24 GHz| 5.0GHz
Channel 40 Enable
MAC Address | 00:00:00:00:00:17
Ex: 01:23:89:4B:CF:3F
IP Address 0 . 0 . 0 . 0
SSID chula wifi
Transmit Power [/ att) 10 =
Antenna
Cisco 1140, 1040, 3500 5.0GHz integrated Omni 3dBi A v
f'/ T, Pattern...
‘\ 0
11n support Properties...
Location
Height ' 3.00 X 415 Y 1287 Meters

Ul 3.6: mastarlu AP Aawd 5.3 GHz
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§ronazmud el nszaedynalndidssaniunisalaisign FoduFedinisden
sUsuuaBonadsl ielfaenadesiuyunsaivieinndsegluiuiifenar

1. gﬂLLUUﬂ’]EJa”lﬂ’lﬂLaaﬂﬁ]’lﬂi'lEJﬂ’liqUﬂ'iﬂﬂuI‘UiLLﬂiNﬁﬂLLa(ﬂﬂ‘ugUﬁ 3.7

2. aeeINIAEIUAILA 2.4 GHz Sis1eneaee1na 4 dBi

3. @188111ALIUAIND 5.3 GHz ns1v818@1801nA 3 dBi

Antenna Pattern

AntennaName  Cisco 1140, 1040, 3500 2.4GHz integrated Omni 4dBi &

Propetty

Vendor  Cisco

Band 2.4GHz

Plane Azimuth

Ring Count
0dBRing#t &
dB Interval
0Ring db 4.00
Tracker
Show Tracker
Show Handle
Show Assist

EK \ Cancel

(%
Y

JUN 3.7: JUNISIENETUTeIE80INANRARId S U A S UReS 2 TU 2

7. M3ANYedye AN 2.4 uag 5.3 GHz

[

Wesannisesnuuunauliatsnislusnassndusesdinsidendesdygyruniu
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AudLazuzan e ldlntesdyyrainnisivdeuniuaesdygyin 3sdn1519%un

I o
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Select Al 2 4GHz 5GHz

© Channel

-V @ CH (1.1)
-V ® CH (6.1)
-V ® CH (11.-1)
-V ® CH (36.1)
- & CH (40.1)
-] ® CH (44.1)
-] ® CH (52.1)
- 4 CH (60.-1)

=,

S CH (100.1)

5UM 3.8: Msidenyesdye1unud 2.4 uag 5.3 GHz

8. N1591ABIUNUIFARIALINTILAZNIN T8y 10U

ANMNEAYBINITATEUARUA QI WU -67 dBm Fedtinuimsinalulad

(%
1A 1 v 1

ansauwmAveIPIaInsalunIneadedudiimuaaill Arf1asdsdygimnud 2.4 GHz

Y

v & 1 o o I o = v & 1 =

WU 8 Hadine AASIEIdYY1UAIUD 5.3 GHz AU 10 Taadng, 61uA1un 2.4 way

a

5.3 GHz Llesantuaniunsaiaselinslamiassgnuninud aieeineiinisnssanedygiu

o

'
v a v

MAANIIUTEUIVLUITIVLAERIN I V8R4 dBi §1%15U A1UD 2.4 GHz way 3 dBi

dmiuanud 5.3 GHz ANERIRAAwIAY 3 WS

Advisor Criteria n
Warning: Unlocked APs will be replaced.
Minimum Signal Strength Coverage [dBm]: 67 v
[selection based on power setting)
AP Properties

Transmit Power 2.4Ghz [mw/ atts): 8 =
Transmit Power 5.0 Ghz [m'w/ atts): 10 =
Band: 24/50GHz v
Omni Antenna Gain (dBi): 4
AP Height 3.00 Meters

Max MCS: 15 [2 Streams - 64-04AM 5/6] v

Frame Size: 8191 A-MPDU v
Channels... Enable 802.11n support

[]Legacy to 802.11n: One-for-one Replacement
I OK ] Cancel

JUN 3.9: nMsivuaA1e1ee disldlunisdnaesdmsuernisedumes 2 tu 2
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v

atl
1. mansyedyraveswauliay (Signal Distribution)
Pnnsnadeulneldiusunsusesulinumeesingiusidieldnsmmedyaianielu
pInsgiumes 2 $u 2 nuhnsinadygnatesnitanuesdygiu Silifemene

nsmseumaudaaLauliany

.c Oy 2 o ~
e, ..?, ekl | Gy —<
.

Signal 0 -10 -20 -30 40 -50 -60 -70 -80 -90_—':00
(dBm) [ B . |

U 3.10: nMsnsznedyanasauliaeniglueasdmivonnsydunes 2 4u 2

2. ANAIULTIVOIA Y Y0

o

PINNAFOUAIANLIEIE g usaziaslupsedumes 2 Fu 2 Tngluusiay

ﬁawzﬁmimaau 2 AR NAIUTEALALNANIVIDY WUIURldy 1R ININANANULTY

[

aafinmualy (Fedinden) Faflnasil
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o undo Tuad
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57 7 4 @ 54|55 ) 554116 58 QE 68 2
Coe
2201 2202 2215 2216 2217 2218 2219 2220 2221 2222
6 S[ar[42]B]3[%[60]60] [
76 75| 77) 30 | 63 |64 | 68| 80 | 81| |15
2301 2302 2315 2316 2317 2318 2019 2320 2321 2322 |77
Kl 75[68[66 [ Ts2[6a] 0] 77| [
65 58 555047|1E|zz 43] a3 (52| |ss
fe
2401 2420 2421 2422 2423 2424 2425 2426 2427 2510 2509 2508
65 9] a3 38 5]
— L [ Y P L -
4| 77 lnlw 6s|7a|73| | 7| 69

auudu s 9

E vy et liausoadnana Wil
unu hifhiaua
. unu Access point

o 1Y <
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av s =

Ay 1uin1TAINUAAIAIGAAIIULTIVBIA YY1 LAY -67 IATLUalading 39911013
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Pathloss (dB) without subtraction of wall penetration losses
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