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@ IO0-Power Technology Co., Ltd 1F., No.100, Jinzhu Rd., North Dist., Hsinchu City 30053, Taiwan

1.0 Scope

1.1 Introduction

This document primarily demonstrates 10-Power APM-10xRH Outdoor Access Point for outdoor
test report -

1.2 Date/Time
e Test Date : 2011/09/19

e TestTime : PM 16:00 ~ PM 19:30

1.3 Location
e Test Point A : The high-speed rail station building
* Test Point B : Bamboo bridge

1.4 Equipment

e Outdoor AP Device : APM-103R x 2

e Outdoor Antenna : 5GHz 2x2 MIMO 20dBi Panel Antenna x 2
e TestPC : ASUS A43F Series NB x 2

e SW : Windows XP SP3 - IxChariot 5.40

e APM-103R Firmware Version : 1.0(1109.1901)

1.5 Topology

e Point to Point

=E
192.168.77.13

P :
192.168.77.12

NB IP : 192.168.77.170 NB IP : 192.168.77.171
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2.0 Environment

Of this test, this section describes the environmental condition factor -

2.1 GPS Location

Imagesl - "Google Earth GPS Location Mark” -

Distance
Point A- The high-speed rail station building (N24°48'26.40” E121°2'12.72")
Point B- The Bamboo Bridge (N24°47°16.95” E121°3'48.53”)
Distance : 3,442m

Wi | BE
| | B bR R BERR

i == 3421028 [+
B 128.55 FE8X

BEBEWM BE O BRO
~ -
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2.2 Fresnel Zone Graph

Image2 - "Line of Sight” -

Point A Antenna Height : 170ft (14f)

Point B Antenna Height : 6.6ft (Road Side)

Line of Sight Graph
——— ey

300

n
w
(=]

Elevation (ft)

200

150

[ 1 N N N N 1 N N . 2 1 2 N N . |
0 0.5 1 1.5
Distance (mi)

___ Elevation Data Line Plot
Line of Sight Line Plot (Adjusted to Consider Obstruction Caused by Earth Curvature)

First Fresnel Zone Line Plot

& Point 1 Terrain Elevation: 137.80 ft TX/RX Elevation: 170.00 ft Total Elevation: 307.80 ft
Latitude: 24.807500000077 Longitude: 121.035833333319

® Point 2 Terrain Elevation: 226.38 ft TX/RX Elevation: 6.60 ft Total Elevation: 232.98 ft
Latitude: 24.788333333418 Longitude: 121.063333333308

Earth Curvatore Adjustment: ¢ Off ¢ On
‘Saved Line of Sight Profile Name: 3_4KM
Approx. Distance Between Points: 2.13 Miles
Earth Obstruction Adjusted For: 0.57 Feet

First Fresnel Zone Peak Radius: 23.04 Feet
Transmission Frequency: 5.220.000000 MHz
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2.3 Spectrum
Main Test Item :
Use the Frequency is 5,220MHz -~ IEEE802.11A/N Channel 44
Noise Level is -98dBm
RF TX power is 20dBm
TX/RX Antenna Gain is 20dBi
Cable Loss is 2dB
The Pathloss & RSSI Theory value is : 117.4dB & -61.4dBm

Transmitter Free Space Path Receiver
Tx Power Frequency RSl
20 dBm 5220 MHz -62.835 dBm
Cable loss Distance Cable loss
2 dB 4 KM 2 dB
Antenna Gain Path loss Antenna Gain
20 dB 118.835 dB 20 dB
Received Sensitivity Margin
-75 dBm 10 dB
Calculate
125.0dB 1 0.0dBm
pathloss(dB) [
R33l(dBm) pathloss(dB)3.4 km = 117.4m
100.0dB
-20.0dBm
75 ,j
75008 -30.0dBm
-40.0d
50.0dB 40.0dBm
-50.0dBm
25.0dB
-60.0dBm
1
531(dBm)3.4 km = -61.
0.0dB RSSidBm)3.4 kmi=-81-446m
0.0 km 0.5 km 1.0 km 1.5 km 2.0km 25km 3.0km 35km 4.0 km

This test at Point a and Point b on both sides of the actual amount of RSSI about respectively :
Point A : -64dBm ~ -67dBm
Point B : -65dBm ~ -69dBm
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3.0 Test Results
Testing some combination of the following parameters :
Distance Parameter Setting is 4Km
IxChariot test pair numbers
Frequency Channel Width
Tx/Rx antenna numbers
Short GI(Guard Interval) On/Off
All Test Base on IxChariot Throughput.scr script °

3.1 Testl:

A MIMO RF Module to spread spectrum +20dBi 40MHz 5GHz +15 15 dual-polarization MIMO
antennas receive ' interval reduced from 3Km to 168Mbps Throughput

Channel Width Tx/Rx Antenna Number Short GI IxChariot pairs
40MHz 2T2R On(400) I5T15R
Total Throughput(Mbps) Response Time Transaction Rate
Report
168.048 0.143 211.014
Throughput

Fair 30 5.230 0.7704 13.333 0.179
Totals: 168.048 0.303 20.000
Throughput ST

N

20550

13,50

163.90

143.90

123,50 -
=103.90 A

83,50 -

£3.50

45.50

B0

g 00030 00100 e D00 00230 00500

Elapsed timne (horoess)
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Transaction Rate
Fair 30 6.537 02330 16.667
Totals: 211.014 0.379 25.000

Transaction rate Al Pai
22000

2480

00000 00030 ool 00130 00200 00230 0000
Blapsed tirae (hooomness)

Response Time
Pair 30 0.153 0.060 1.137
Totals: 0.143 0.040 2641

Response time YT
0.4600

0.4300
0.400m0
0.3700
0.3400
0.3100

gﬂ.%ﬂ] —
]

0.2500

0.2200

0.1900
0.1600 lh

0.1300 +

0.1000 ¢ : . ;
0:00:00 0:00:30 0:01.00 0:01:30 0:02:00 0:02:30 0:0G:00

Blapsed fime (himmm:ss)
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AP Side Screen

Home  System Setup  Wireless Administration  Utility Logout{admin)

System Information System Status Connecting Nodes Information(AP Side) Connecting AP Information{Station Side)
350Mbps  120000Khps 0dBm
rssi
300Mbps r%_rate -
100000Khps B b rate 13dBm
250Mbps B _Khps
30000Kbps ¥ M tc_Kbps -27dBm
200Mbps
60000Khps -4DdElm-
150Mhbps
1 40000Kbps -53dBm
100Mhps
i SoMbps | 20000Kbps -67dBm
OMbps 0Kbps -80dBm
45 50 55 60 65 70 75 80 85 90 95 100 105
Station Side Screen
Home  System Setup Wireless Administration  Utility EIEWIEE Logout{admin)

System Information | System Status |

Connecting Nodes Information{AP Side) |

Connecting AP Information] Station Side) |

Client MAC :| BC:99:BC:00:01FA | displayitem : [Z]rssi(dBm) [#lm_rate(Mbps) [t rate(Mbps) [ Kbps [Zltc_Kbps x

350Mbps 120000Kbps 0dBm
rssi
300Mbps
100000KEes
250Mbps
80000Kbps
200Mbps
£0000KEbps
1E0Mbps
40000Kbps
100Mbps
E0Mbos 20000KEbps
OMbps OKbps OOOO0ONOO0OO0OOoo000D -70dBm
110 120 130
L) @ s
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3.2 Test2

A MIMO RF Module to spread spectrum +20dBi 40MHz +8 SGHz dual-polarization MIMO

antenna 8 received ' interval reduced from 3Km to 165Mbps Throughput

Channel Width Tx/Rx Antenna Number Short GI IxChariot pairs
40MHz 2T2R On(400) 8T8R
Total Throughput(Mbps) Response Time Transaction Rate
Report
165.811 0.077 208.857
Throughput
Pair 16 10.542 1.389 23.530 0.127
Totals: 165811 0710 29.630
Throughput Al Feis
0,00
2050

18950
16050
14950
12950
= 10950
5350
£3.50
4950 1

2350

250

0000 00030

0l

al:30 00Em
Elapsed e (homor:ss)
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Transaction Rate

Pair 16 13.177 1736 20412
Totals: 208.857 05587 37037
Transaction rate P

2000

Zrm

A1

a1.00
2110
191,00

171.00

glﬂl.[ﬂ B

F1m

111.00
91,00 4
.00
51.00

31.00

1.0
0:00.00 00030 o0l 00130 00200 00230 000

Elapsed fime (homorm:ss)

Response Time
Pair 16 0.076 0.034 0.576
Totals: 0.077 0.027 1.127

Response time il
0.2400

0.2150 —

0.1550

0.17%0

0.1550

20,1350

0.1150

0.0950

0.07%0

0.0550 T T T
0:00.00 0:00:30 0:01:00 0:01:30 0:02:00 0030 0:05:00

Elapsed tirne (homoro:ss)
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AP Side Screen

Home

System Information

ClientMAC:{BC:QQ:BC:UO:M:FC v\ displayitem:rssi(dBm) rx_rate(Mbps) b(_rate(Mbps) rx_Kbps b{_Kbps \1second v[}(fﬁﬂ el

Wireless  Administration

System Setup

System Status

Connecting Nodes Information{AP Side)

Status

Utility Logout{admin)

Connecting AP Information(Station Side)

350Mbps  120000Kbps
rssi
300Mbps ne_rate
1DDDDDKbpS£ B rato
250Mbps B 1x_Kbps
50000Kbps | M@ t_Khps
200Mbps
60000Kbps
150Mbps
40000Kbps 53dBm
100Mbps
S0Mops  20000Kkps 67dBm
OMbps 0Kbps -80dBm
65 70 75 80 85 90 95 100 105 110 115 120 125
Station Side Screen
Home System Setup  Wireless  Administration  Utility NELEE  Logout{admin)
System Information | System Status | Conneciing Nodes Information{AP Side]} | Connecting AP Information|Station Side) |
ClientMAC ;| BC:99:BC:00:01FA v | display item : [l rssi(dBm) [ _rate(bps) [ b ratetbps) [n kbps [t Kbps |1second [sex|All |
350Mbps 120000Kbps 0dBm
razi
200Mees 4 0000keRs 124Bm
250Mbps
£0000KEbps 223dBm
200Mbps
E0000Kbps -‘ZE:BTl
150Mbps
40000Kbps 47dBm
100Mbps
EOMbps 20000Kbps -E8dBm
OMbps OKbps 4 -T0dBm
0 80 20 100 110
€ ARz

-10 -
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3.3 Test3
A MIMO RF Module to spread spectrum +20dBi 40MHz SGHz +8 dual-polarization MIMO

antenna 8 received ' interval is not reduced distance from the 3Km pass 156Mbps Throughput

Channel Width Tx/Rx Antenna Number Short GI IxChariot pairs
40MHz 2T2R Off(800) 8T8R
Total Throughput(Mbps) Response Time Transaction Rate
Report
156.812 0.081 197.410
Throughput
Fair 16 9,691 0.576 21.053 0.082
Totals: 136,812 0521 26.667
Throughput ATl Peis
pralil
21750

187,30
16730
147.30
12730
=107.30
&7.30
6730
4730

2730

730

00000

D:EGI 0 U:Cé:{l
Elapsed fire (hooam:ss)
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Transaction Rate
Fair 16 12,113 0.720 26.316
Totals: 197410 0651 33,333

Transaction rate — Al Feiee
20,0

49.10
2210
ae10
18210

16210

145.10
3123.10 —
102010
22,10
62,10
43,10

29.10 +

210
o000 00140 020 0500 0:05:40 0020 0:10:00

Elapsed tirne (himarm:ss)

Response Time
Pair 16 0.083 0.038 1.389
Totals: 0.081 0.030 1.536

Response time T
0.3300

03020
0.2520
02620
0.2420
0.0

gg_m 4

201820

0.1620

0.1420

01220

D:EGI:ED
Elapsed tire (homm:ss)
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AP Side Screen

System Setup

Home Wireless  Administration  Utility Logout{admin)

System Information System Status Connecting Nodes Information{AP Side) Connecting AP Information{Station Side)

:FC v | displayiten: Mresi@Bm) Mncratebps) Mo ratetbps) M Kops Mt Kops [1second  ¥[x[60 ¥

Client MAC :[ B ]
150Mbps - 60000Kbps
rssi
ni_rate
125Mbps - 50000Khps B b rate
M n_Khps

100Mbps  40000Kbps | M t¢_Kbps

- 75Mbps  30000Kbps

50mbps - 20000Kbps -47dBm

25Mbps  10000Kbps -58dBm

OMhbps OKbps L  _70dBm
45 50 55 60 65 70 75 a0 85 90 95 100

Station Side Screen

Home  System Setup  Wireless  Administration  Utility EEIETUEE Logout{admin)

Systemn Information | System Status | Connecting Nodes Information{AP Side} | Connecting AP Information{Station Side} |

Client MAC :| BC:09BC:00:01F8 || displayitem - [lrssitdBm) Bl n_rate(ibps) [t rate(ibps) o Kbps o Kbps |1second  »[x[100  ~]
200Mbps 120000Kbps
L -

0dBm

re_rate

250Mbps | 100000KEPs |- (b rate 12dBm

Il r=_Kbps .

| e
200Mops | 50000Koss 3 -;ZK;“S 23dBm
I1ECII‘-.I::5 S0000Kbps -25dBm|
100Mbps 40000Kbps -47dBm
50Mbps 20000Kbps -E5dBm
OMbps OKbps I W -70dBm
230 240 250 280 270 280 280 200 210 220

Lo @ s
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3.4 Test4

A MIMO RF Module to spread spectrum +20dBi 40MHz +8 SGHz single-polarization MIMO

antenna 8 received ' interval is not reduced distance from the 3Km pass 86 Mbps Throughput

Channel Width Tx/Rx Antenna Number Short GI IxChariot pairs
40MHz ITIR Off(800) 8T8R
Total Throughput(Mbps) Response Time Transaction Rate
Report
86.379 0.148 108.428
Throughput
Fair 16 5428 1431 3.602 0.059
Totals: 865.379 1431 9.524
Throughput Al Fes
110,00
10460 |

w60

8460 -
ME0 -
640

S 5460 -
4460
3460 -
M0 -

14.60

460 [ T T i T
0:00:00 0:00:30 0:01:30 00200 0030

Elapsed tirme (himamiss)

00500

-14 -
IOP — APM -10xRH Test Report 20110919



10-Power Technology Co., Ltd 1F., No.100, Jinzhu Rd., North Dist., Hsinchu City 30053, Taiwan
http://www.io-power.com.cn e-mail: io-power@io-power.com.tw Tel: 03-5429395 Cell: 0933168849 Fax: 03-5357297

Transaction Rate
Fair 16 6.734 1.789 10,753
Totals: 108428 1.789 11.905

Transaction rate — ATl Faiss

140,00
13580

12580

11580
10520

520

'é %580
= gsan -
5580
4550
3580
2580

1580

580
.00 0030 ool 00l:a0 002 00230 00300

BElapsed tirne (hoann:ss)

Response Time
Pair 16 0.147 0.093 0.559
Totals: 0.148 0.084 (.559

Response time AP
02100

02000

0.1900

0.1200

00700 -
.gma:n .
20,1500

0.1400

0.1300

01200

0.1100

0.1000 ¥ T T 1 T
0:00:00 00030 00100 0:01:30 00200 0:02:30

Elapsed tirme (homm:ss)
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AP Side Screen

Wireless  Administration Status

Home  System Setup Utility Logout{admin)

System Information System Status Connecting Nodes Information{AP Side) Connecting AP Information{Station Side)

Client MAC : | BC:99:BC:00:01:FC v | display item : Mrssi@Bm) M ncrate(Mbps) Mbc_ratevbps) M kops Mt Kops [1second v [x[60 v
150Mbps | 60000KbpS

125Mhps -~ 50000Khps

100Mbps  40000Kbps

- 75Mbps | 30000Kbps

50Mbps | 20000Kbps -47dBm

25Mbps  10000Kbps -58dBm

OMbps OKbps L | _700Bm
45 50 55 60 65 70 75 80 a5 a0 95 100

Station Side Screen

Home  System Setup  Wireless  Administration  Utility EEIEUTEE Logout{admin)

System Informaftion | Systemn Status | Connecting Nodes Informafion{AP Side]) | Connecfing AP Informafion{ Station Side) |

Client MAC :| BC:O9BC0001FA v | displayitem : [ rssitdBm) o ratebps) [t ratebps) [r Kbps [l Kbps |1second  s[x[al |«

180Mbps | @0000Kbps OdBm
125Mbps | S0D00Kbps -12dBm
100Mbps 40000Kbps 23dBm

I TEMbps - 20000Kbps -‘EE:ETI
50Mbps - 20000Kbps 47dBm
25Mbps 10000Kbps -58dBm
OMbps OKbps -7T0dBm
0 10 20 30 a0 50 €0 70 &0 20 100 110

@ wrEE
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3.5 Tests

A MIMO RF Module 20MHz Bandwidth +8 8 20MHz+20dBi SGHz dual-polarization MIMO antennas
receive ' interval reduced from 3Km to 80Mbps Throughput

Channel Width Tx/Rx Antenna Number Short GI IxChariot pairs
20MHz 2T2R On(400) 8T8R
Total Throughput(Mbps) Response Time Transaction Rate
Report
80.360 0.159 100.861
Throughput
Pair 16 5.066 3.030 8.333 0.049
Totals: 80.260 1171 10.526
Throughput — A1l Feis
11000
103.50 -

95,90

2390

7590

£3.90

= 53.90

43.90 o

33.90 +

.50

1590

0:00:00 0:00:30 ool 0:01:30 00200 00230 0:05:00
Elapsed tire (horarm:ss)
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Transaction Rate

Pair 16 6.332 3788 10417
Totals: 100861 L4654 13.158

Transaction rate

130000
12490

— Al Padez

11490

10450
.90
24,90

—é .90
gg 54,90
54.90
44.90
34.90
24.90
14.90

490 T | T T T
00000 0:00e30 0:01:00 0:01:30 0000 00230 00500

Blapsed time (hooro:ss)

Response Time
Pair 16 0.158 0.096 0.264
Totals: 0.159 0.070 0.683

Response time

— All Pars
0.2100

02000

0.1900

0.1200

0.1700

gﬂ.lﬂ:ﬂ
=]

0.1500

0.1400
0.1300
0.1200
0.1100

00000 00030 0:0l.00 00130 020 0:02:30 040300
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AP Side Screen

Home  System Setup  Wireless Administration  Utility EIEITEE  Logout{admin) |
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3.6 Test6
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