000oooooog Vol 52 No. 9 2829-2840 (Sep. 2011)

2829

IEEE802.11n0 0 LANO OO RSSIO
O 0 throughput O O [

ooo ooft o o o ogft
O o o oft O O 0 12

00000 LANDDOOOOODODODDO0O000000000000 IEEE802.11n
goooooooooooboboOoooooooooooooooboOoOObObOOoOoOo
goooo0o0ooOo0o0oooooobOOo0o0oOooOO0O00oObOO0O0ooO0OO00DobDO00
000000000 24GHz000 LANOOOOOOOOOOOOOOOOOOO
0000000o00OoRSSID00O0O0O0O00OO00O00O00O0o0o0oO00oo0oo0
0000000000000000000000000000 2000000000
g00o0o0ooooooooooooboo0ooOooooooooobooooboobOobobbo
oooo MIMOOOOOOOOODDOOODODODOODOODOD 24GHzO00O
gooooooooooooboboOooooooooooooooOoOObObObObObOOOO
00000O00o0oooOoRrSSI0OOOOO0O0O0O0O0O0OO00000ORSSIOOOO
goooooooooooooboo0o0oooooooooooooooboboboOogg
OO0O0OFDTDOOOO RSSIODOOOOODOOOOOODOODOOOOOODOO
0000000000000 0oO0o00oo0O00o0oO00o0oo000n0 rRSSIOOO
Ooo0ooooo RSSIDOOOO0O0OO0OO0OO0O0O0OO0O000O00O00O000
goooooooooOoOoOOOO0oO0o0oOoOoooooooobOOOOObObObOOOO
goooooooooooooooooobooboOoooooooooOoOobooboOoooo

Relations of RSSI and Average Throughput of
IEEE802.11n Wireless LAN System

ToMmoTSUGU HASEGAWA, ! HIROKAZU TAKENO, !
YuTo NAkATsUT! and MANABU OMivaf?

Recently, a high-power and high-speed wireless LAN router based on
IEEE802.11n standard with a data transmission rate of 300 Mbps has been
developed. Using this equipment as an access point makes it possible to build
easily wireless networks including a few floors in the adjacent as well as several

rooms in the same floor. This paper discusses indoor propagation characteris-
tics of a commercial wireless LAN system operating in the 2.4 GHz band and
derives the relationship between received signal strength indication (RSSI) and
average throughput based on the measured and calculated indoor propagation
characteristics in several radio environments. As a result, we obtain a linear
relationship between them. It means that the device does not give sufficient
MIMO characteristics because of the operating frequency band and the struc-
tural constraints of compact wireless handset. However the derived formula
predicts values of data throughput in arbitrary places from the RSSI distribu-
tions simulated numerically. The manner combining the approximate equation
with the numerical simulation is useful to design the number of access points
as well as their locations required to build a wireless network.
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Fig.1 A setup of experimental equipments. AP attached under the roof in the path (a) and AP in
the room (b).
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Fig.2 A small-scale office environment for WLAN.
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Fig.3 RSSI and average throughput for AP1.
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Fig.4 RSSI and average throughput for AP2.
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Fig.5 A numerical model. An overview (a) and an inner view in the 3rd floor (b).
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Table 1 Electric constants of media.

Items Relative permittivity | Conductivity
Free space 1 0
Metal - ©
Concrete 5.5 0.023
Wooden material 2.5 0.001
Window glass 5.0 0.003
Plastics material 3.2 0.008
Rubber material 2.4 0.005
Roof 1.03 0.000712
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Fig.6 Comparison of calculated RSSI with measurements for the cases of AP1 (a) and AP2 (b).
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Fig. 7 A large-scale office environment #1 for WLAN.
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Fig.8 RSSI and average throughput for AP3 (a) and AP4 (b).
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Fig.9 Comparison of calculated RSSI with measurements for the cases of AP3 (a) and AP4 (b).
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Fig. 16 Relations of RSSI and average throughput in the residential home environment.
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