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1.0 Scope

1.1 Introduction
AT F BEEREH APM-10xR Outdoor Access Point F4MNHER#R & -

1.2 Date/Time
e  CHEXHEH : 2011/10/05
o CHIELHSRY : AM 11:00 ~ PM 16:00

1.3 Location

o HIEUES A TSRS ST KM

o HIEES B OIS sRIE S s L —

o CHIEGES C  Fri e EEER TR IR DT
o HIEUES D - BHATEFE R

1.4 Equipment

o JELRELHS - APM-103R x 4

e R4EE%MH 1 5GHz 2x2 MIMO 20dBi Panel Antenna x 6

o EENSEEH - ASUS A43F Series &35 x 2, Toshiba /N&EFE x 2
o BREEELHS - Windows XP SP3 - IxChariot 5.40

*  APM-103R Firmware Version : 1.0(1110.0402)

1.5 Topology
e Multiple Hopping : 3 Hops

P :
192.168.77.14

P :
§ 192.168.77.13

P :

192.168.77.11 192.168.77.12

NB IP : 192.168.77.171
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2.0 Environment
AR ATCHE 2 BRI R R -

2.1 GPS Location
[E— - "Google Earth Location fZ/REL” -
PEHE |

Point A to Point B : 320 AR

Point B to Point C : 710 A &

Point C to Point D : 930 A &

Total Distances : 1,960m, 3 Hops

TS LS
AV

f =
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2.2 Fresnel Zone Graph

B — -~ "Line of Sight RZ[E]" -

Point A Antenna Height : 50 /3 K (14 f#)
Point B Antenna Height : 2 /AR

First Fresnel Zone Galcuator

TxHeight Tx-Rx Distance Frequency Rx Height Obstacles Height Tx-Obstacles Distance
meter(s) KM 5180 | MHz meter(s) meter(s) KM
Calculate
Ty Ry Il Ty-Rx Il st FZ Il 60% of 15t FZ MM Obstacles Il Ground
50.00M

40.00M

30.00M

20.00M

10.00M

0.00M

0.00KM 0.05KM 0.10KM

Point B Antenna Height : 2 /A &
Point C Antenna Height : 7 2\ R (B2F5_F)

First Fresnel Zone Galcuator

Tx Height Tx-Rx Distance Frequency

Fx Height Obstacles Height

meter(s) 071 |km  [s78s

0.15KM 0.20KM 0.25KM 0.30KM

Tx-Obstacles Distance

meter(s) meter(s) KM

Tx Roc Il TR Il 1st. FZ Il 60% of 15t FZ Il Obstacles Il Ground
8.00M
6.00M
4.00M
2.00M
0.00M
0.00KM 0.10KM 0.20KM

0.40KM 0.50KM 0.G0KM 0.7T0KM
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Point C Antenna Height : 7 /A RG2S F)
Point D Antenna Height : 3 /A K

First Fresnel Zone Galcuator

TxHeight Tx-Rx Distance Frequency Rx Height Obstacles Height Tx-Obstacles Distance

meter(s) [0.92 | Kkt [s540 | mHz meter(s) meter(s) KN

10.00M Tx R Il Tx-Rx Il 1st FZ Il 60% of 1st. FZ Il Obstacles Il Ground

2.00M

6.00M

4.00M

2.00M

0.00M

0.00KM 0.10KM 0.20KM 0.20KM 0.40KM 0.50KM 0.60KM 0.70KM 0.80KM 0.90KM
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2.3 Spectrum
ARICHIE

TX/RX Antenna Gain £ 20dBi

Cable Loss 45 2dB

RF Tx power . .
. ) Pathloss g RSSI iy
Link Frequency @HTA40A/N Noise Level = “
MCS15
AtoB 5,180MHz 13dBm -113dBm 96.8dB -47.8dBm
BtoC 5,785MHz 13dBm -116dBm 104.7dB -55.7dBm
CtoD 5,540MHz 13dBm -111dBm 106.7dB -57.7dBm
Point A to Point B :
Simple RSSI Calculator
Transmitter Free Space Path Receiver
Tx Power Frequency RS5|
13 dBm 5180 MHz -47.83 dBm
Cable loss Distance Cable loss
2 dB 0.3z KM 2 dB
Antenna Gain Path loss Antenna Gain
20 dB 96.83 dB 20 dB
Received Sensitivity Margin
-75 dBm 10 dB
100.0d 0.0dBm
pathloss(dB)
RSSI(dBm)
80.0dB -
10.0dBm
§0.0dB -
20.0dBm
40.0dB -
30.0dBm
20.0dB -
40.0dBm
0.0dB -
0.0 km 0.1 km 0.1 km 0.2 km 0.2 km 0.3 km 0.3 km 50 0dBm
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Point B to Point C :

Simple RSSI Galculator

Transmitter

Tx Power

13 dBm
Cable loss

2 dB
Antenna Gain
20 dB

Received Sensitivity
-75 dBm

Free Space Path
Frequency
5785
Distance
071

MHz

KM

Path loss
104.711 dB

Margin
10

dB

Receiver

RS3I
-65.711 dBm

Cable loss
2 dB

Antenna Gain
20 dB

120.0dB
pathloss(dB)

100.0gg| "~ RSSIdBm)

80.0dB

60.0dB

40.0dB

20.0dB

0.0dB

0.0dBm

10.0dBm
20.0dBm

30.0dBm
40.0dBm

50.0dBm

0.0 km 0.1 km 0.2 km

Point C to Point D :

Simple RSSI Galculator

Transmitter

Tx Power

13 dBm
Cable loss

2 dB
Antenna Gain
20 dB

Received Sensitivity
-75 dBm

Calculate

0.3 km

Free Space Path
Frequency
5540
Distance
0.9z

MHz

KM

Fath loss
106.68 dB

0.4 km

Margin
10

0.5 km

dB

0.6 km

Receiver

R3Sl
-57.68 dBm

Cable loss

2 dB
Antenna Gain
20 dB

0.7 kmB0.0dBm

120.0dB
pathloss(dB)

100.0d8| - RSSI(dBm)

20.0dB

60.0dB

40.0dB

20.0dB

0.0dB

0.0dBm

10.0dBm

20.0dBm
30.0dBm

40.0dBm

50.0dBm
1

0.0 km 0.1km 0.2km

0.3km

0.4 km

0.5km

0.6 km

0.7 km

0.8 km

0.9km 60.0dBm
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AT S B E IR =S Z B R -

RSSI &H{H
Link RSSI #G{E Max. Link Rate
A/B/C B/C/D
l toB -47.8dBm -52~-54dBm 300Mbps
BtoC -55.7dBm -58~-60dBm 300Mbps
l toD -57.7dBm --60~-62dBm 300Mbps
Point A(Local) to Point B(Remote) :
(©) Antenna Alignment Tool « Nz =l@]
€« C' | © 192.168.77. 14/utility/Align ment Tool html w A
Antenna Alignment Tool
FonSee3 Data rate:@mna nk Test | Result lost 0, total 662 {(packets)
MAC: | BC:99.BCI00:02:6A v
Local
0dBm | Il RSS! Ml RSSI2 MM Noise Il RX rate: 300000 Kbps
-25d8m
-500Bm 00000 D o -
-75dBm
-100dBm
-125dBm
420 425 430 435 440 445 450 455 460 465 470 475
Remote
0dBm | @ RSSI1 Il RSSI2 MM Noise Il RX rate: 300000 Khps
-250Bm
-500BIM | 5e0~m0=0~0-0-0-0-0-0-0-0~0-0-0-0=0-0-0--0-0-0-0-0-0-0g__ R —
-75dBm
-100dBm L
-1250Bm
420 425 430 435 440 445 450 455 460 465 470 475 @

@ 20111005 dhops i R - DER Z > & (E T 1209
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Point B(Local) to Point C(Remote) :

(© Antenna Alignment Tool  »

= C' | ® 192.168.77.13/utility/AlignmentTool.html

Antenna Alignment Tool

SSID: [Fonsee2 [~ ] Datarate: [6000 | Kops [ Start Link Test | Result lost0, total 471 (packets)
HAC: BC:998C00:0242

Local

0dBm | Il RSSI1 [l RSSI2 MM Noise Ml RX rate: 300000 Kbps

-25dBm

-50dBm

-75dBm

-100dBm

-125dBm

0
Remote

0dBm | M RSSI1 Ml RSSI2 MM Noise Ml RX rate: 300000 Kops

-25dBm

-50dBm

-75dBm

-100dBm

TF12:58 |

s =
- B 01105

Point C(Remote) to Point D(Local) :

(D) anterne Alignment Taol x WE3 =@ x

€ & C O 192168.77.1 lutlitw/Alinment Tool himl PR N

Antenna Alignment Tool

S8ID Data rate: 8000 Kbps | Slail Link Tesl | Result lostD, total 381 (packets)
MAC:[BCOBBC00:02:44 +

Local

0dBrm | @ RSS1 MM RSS2 Ml Noise Bl RXrate: 300000 Kbps

-25dBm

-50dBm

-75dBm

-100dBm

-129dBm

a a 10 19 20 pidl 30 35 40 45 a0 55 60
Remote

0dBr | Bl RSSIT Bl RSS2 Ml Moise Il Rxrate: 300000 Kbps

-25dBm

-50dBm

-75dBm

-100dBm

-129dBMm

i} a 10 15 20 15 30 35 40 45 50 55 60
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3.0 Test Results

AEE LA N 2804 & 1T
Distance 855 ¢ £ 3Km
IxChariot test pair numbers
Frequency Channel Width

B HIER 5 IxChariot High Performance script °

3.1 Testl

2AE /8BS 3 K/ 40MHz 57 / SoRISHE 153Mbps (FEFIFY RS B 228 T ER %)

Channel Width | Tx/Rx Antenna Number | Short GI | IxChariot pairs | WMM Enable | WPA2 Security
40MHz 2T2R On(400) 8T8R Yes No

Total Throughput(Mbps) Response Time Transaction Rate
153.193 8.472 1.948

Report

Throughput
Pair 16 13.519 7.345 25,245
Totals: 153,193 3.596 25.245

Throughput [T
170.00
164.80

144 80

12480

10480

0000 0030 0l 0:01:30 00 30 050
Elapsed time (hoomm:ss)
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Transaction Rate
Fair 16 0,169 0092 0.316
Totals: 1948 0.045 0216

Transaction rate — &l Faire
21000

1.8590

16590

14590

12590

L0590

#5e0ond

05590
06590
0.4590
0.2590
00590

0000 00030 onl.on 00l 30 0000 030 00500
Elapsed time (hmnm:ss)

Response Time
Pair 16 5918 3.169 10892
Totals: 8472 3.169 22.244

Response time YT
17.000

16300
15.300
14300
13.300
Elz_sm .
11300
10300
930 o

2300 T | | T T
0:00:00 0:00:30 0:01:00 0:01:30 0:02:00 0:02:30 0:05:00

Elapsed tire (heromo:ss)

-10 -
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Point A Screen

Home

System Setup

System Information

Wireless  Administration  Utility BEIEIUEE  Logout{admin)

System Status

Connecting Nodes Information{AP Side)

Connecting AP Information(Station Side)

350Mbps - 120000Kbps 0dBm
resi
300Mbps r_rate ’
100000Kbps B b rate 10dBm
250Mbps B r_Kbps
80000Kbps -20dBm
200Mbps
60000Kbps <3DdBmI
150Mbps
40000Kbps -40dBm
100Mbps
50Mbps 20000Kbps -50dBm
OMbps 0Kbps -60dBm
70 78 80 85 90 95 100 105 110 115 120 125
Point D Screen
Home  System Setup  Wireless  Administration  Utility EIENTEE  Logout{admin)

System Information | System Status | Connecting Nodes Information(AP Side) | Connecting AP Information{Station Side)
Client MAC ;[ BC:09:BC:00:02:44 v | displayitern : [Mrssibrmy  Mr_ratebpsy Mo ratebps) Mrckbps M kbps [1second v [%[Al v
350Mbps | 125000K0pS 0dBrm
resi
300Mbps r_rate
100000Kbps | I t_rate -14dBm
260Mbps I _Kbps
Mt Khps
Qo v o
00Mps TE000KbRS o -28dBm
150MBPS ¢ ngokips -42dBm
100Mbps
25000Khps -5GdBm
S0nbps
OMbps ks b -70dBm
0 20 40 B0 a0 100 120 140 160 180

-11 -
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3.2 Test2

2B @Bk S 3 3K/ 40MHz 958 / SRoRUmAETL 148Mbps (FERIIR 2R Ba 12288 THER %)

Channel Width | Tx/Rx Antenna Number | Short GI | IxChariot pairs | WMM Enable | WPA2 Security
40MHz 2T2R On(400) 12T12R No No

Total Throughput(Mbps) Response Time Transaction Rate
148.406 12.851 1.915

Report

Throughput
Pair 24 7.306 4.065 15.117
Totals: 148.406 2.337 30.407

Throughput — AT

170.m
163.20

153.20
143.20
133.20
15320
113.20
103.20
:@ 5.0
= 8320
7.0
65.20
5353.20
4320
35.20
B0
1320 +

3.0
0000 00030 ool 00130 0L 0030 0LIE-0

Elapsed time (hirom:ss) —

-12 -
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Transaction Rate
Pair 24 0.091 0051 0.189
Totals: 1915 0035 0.380

Transaction rate —— Al Faire
21000

1.8390

1.6390

1.4390

12590

1.0590

#%e0omd

0.8390

06590

0.4390

0.2590

0.03%0 T T T T
0:00:00 00030 0:01:00 0:01:30 0:0:00 0:0e2:30 0:05:00

Elapsed tirne (erom:ss)

Response Time
Pair 24 10.949 5.292 19681
Totals: 12851 2631 28.197

Response time — AP
.00

24000
2000
22000 -
21.000
20000
glg.cm .
18,000
17.000

16.000
15.000
14.000

13.000

120]:' T T T T T
0:00:00 0:00:30 0:01:00 0:01:30 0:0:00 0:06:30 0:05:00

Elapsed time (horarmness)

-13 -
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Point A Screen

Home  System Setup  Wireless Administration  Utility EESEITEE  Logout{admin)

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

Client MAC :| BC:99:BC:00:01:2D v | displayitern: Mrssi@@Bm) Mncratebps) Mo _ratetops) M kbps M Kops [1second  v[x[60 v

350Mbps  120000Kbps 0dBm
rssi
300Mbps ni_rate ’
100000Kbps B b_rate 10dBm
250Mbps Ml _khps
80000Kbps | I to_Kbps -20dBm
200Mbps -
B0000KbpS -3DdBm|
150Mhbps
40000Khbps -40dBm
100Mbps
50Mbps 20000Khps -50dBm
OMbps O0Kbps -60dBm
75 g0 100
Point D Screen
Home  System Setup  Wireless  Administration LIGIIEE  Logout{admin)

System Information

Client MAC | BC:9:BC:00:02:44 | displayitern: rssidBm) FnrateMbps) Fl_rategbpsy M _kops Fli_kops |1 second

System Status

Connecting Modes Information(AP Side)

Connecting AP Information{Station Side)

350Mbps - 120000KbpsS 0dBm
rssi
I00Mbps r_rate i
100000KDPS | g ¢ ” 10dBrT
250Mbps 0 M 1x_Kbps
50000Khps | I bo_Kkbps -20dBrr
200Mbps
BO000KbRS -30dBrr
150Mbps
40000Kbps -40dBrr
100mMbps
SoMps | 20000Kbps -50dBrr
Ohbps OKbps VT -G0dBrr
0 20

-14 -
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3.3 Test3

2B @Bk S 32K / 40MHz $85H / SRORUmAEEL 146Mbps (FERIR RS B 2288 THETZ)

Channel Width | Tx/Rx Antenna Number | Short GI | IxChariot pairs | WMM Enable | WPA2 Security
40MHz 2T2R On(400) 8T8R No Yes

Total Throughput(Mbps) Response Time Transaction Rate
146.347 8.693 1.877

Report

Throughput
Fair 16 11.219 6.7 20434
Totals: 146.347 3,740 20,434

Throughput T
Am
16590 o

15390
143.90
13390
124590
11390
10350
550
%33.93 -
7580
63.590
55390
43.90
3390
2580
13.50

3.90
000400 00030 00l 00130 00 00230 0L

Elapsed tire (hirom:ss)

-15 -
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Transaction Rate
Pair 16 0.140 0.084 0.255
Totals: 1877 0.047 0.255

Transaction rate
210010

— All Pairs

1.8480 —

1.e480 —

1.4480 —

12480

10420

#iSenond,

08480

06480 —

0.4480 —

02480 —

DM T T T T T
0:00:00 0:00:30 0:01:.00 0:01:30 000 00230 0:05:00

Elapsed time (hiroro:ss)

Response Time

Fair 16 7.131 3.915 11.893
Totals: 8.693 3.915 21.389

Eesponse time T
21.000
20400 4

19.400
12.400
17.400
16,400 —
15.400

14.400
—gli{ﬂ -
212400

11.400 +

10400

2400

5400

7400

6400

54m T T T T
0:00:00 0:00:30 0:01:00 0:01:30 0000 0:02:30 0:05:00

Elapsed tirne (hnro:ss)

-16 -
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Point A Screen

Home  System Setup

Wireless  Administration  Utility EESCITEE  Logout(admin)

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

Client MAC :[ BC:99:BC:00:01:2D | displayitem: Mrssi@Bm) M _ratetbops) Mo ratebps) M kops M Kops [1second  v[x[60 ¥
350Mbps  120000Kbps 0dBm
rssi
300Mbps x_rate :
100000KbPS | gy " orc 10dBm
250Mhps B/ rx_Kbps
S0000Kbps | MM t:_Khps -20dBm
200Mbps
60000Kbps -3DdBmI
150Mbps
40000Kbps -400Bm
100Mbps
SoMbps | 20000Kbps -50dBm
OMbps 0Kbps -60dBm
75 80 85 100 115 120 130
Point D Screen
Home = System Setup  Wireless  Administration  Utility EIEITEE  Logout{admin)
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350Mbps - 120000Kbps 0dBm
rssi
300Mbps re_rate )
100000KDPS | oy " to 12dBm
250Mbps E- ri_Kbps &
80000Khps |- MM t_Kbps -23dBm
v 5O
200Mbps
GO0N0KEpPS -35dBm
150Mbps
40000Khps -47dBm
100Mbps
SoMpps | 20000Kbps -53dBm
ohbps OKhps s -7 0dBrm
] 20 40 B0 80 100 120 140 160

-17 -



http://www.i0o-power.com.cn e-mail: io-power@io-power.com.tw Tel: 03-5429395 Cell: 0933168849 Fax: 03-5357297

@ 10-Power Technology Co., Ltd 1F., No.100, Jinzhu Rd., North Dist., Hsinchu City 30055, Taiwan

3.4 Test4
2B/ @Bk S 32K/ 20MHz BHH / SRoRUmAERL 74.5Mbps (F& FI it A8 Rs B 12288 TR EGH%E)
Channel Width | Tx/Rx Antenna Number | Short GI | IxChariot pairs | WMM Enable | WPA2 Security
20MHz 2T2R On(400) 8T8R No No
Total Throughput(Mbps) Response Time Transaction Rate
Report
74.781 16.780 0.990
Throughput
Pair 16 5284 2870 10875
Totals: 74781 2.191 15.226
Throughput T
&r.0m
#3.000
T53.000
63.000
35.000
S 43000 A
33.000
5000
15.000
30 | | T T 1
0:00:00 0:00:30 0:01:00 0:01:30 0000 0:02:30 0:05:00
Elapsed tire (hioom:ss)
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Transaction Rate
Fair 16 0.066 0.026 0.136
Totals: £.990 0027 0.190

Transaction rate ATl Fsie
1.1000
1.0570 H

0.9570
08570
0730
%D.EB?D —
5;0.53?0 -
04370
033570
0.7

0.1370

DEB‘m T T T T T
0:00.00 0.00:30 0:01.0m0 0:01:30 0020 C:02:30 0:03:.00

Elapsed time (hrnom:ss)

Response Time
Pair 16 15.138 7.356 21873
Totals: 1677530 5254 36.520

Response time T
270

24500

22500

2500 +

18500

Seronds

16,500
14.500
12500 +
10,500
B.500

o000 00030 oolo0 00130 0200 0230 0000
Elapsed fime (homora:ss)
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Point A Screen

Home  System Setup  Wireless Administration  Utility BSIEITER Logout(admin)

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

Client MAC ;[ BC:99:BC:00:01:2D v | displayitern: Mrssi@em) M ncrateqvbps) o ratebps) M kbps Mo kbps [1second  v[x[60  ¥]

150Mbps | BOD0OKLpS 0dBm
rssi
125Mb 50000Kb 22 2dB
PE PS | i tx_rate =RERIN
M r_Kbhps
100Mbps - 40000Kbps | I b Kbps | -17dBm
| 75Mbps - 30000Kbps -25dElm|
50Mbps - 20000Kbps -33dBm
25Mbps | 10000Kbps -42dBm
OMbps OKbps L ! _50dBm

70 75 80 85 90 95 100 105 110 115 120 125

Point D Screen
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Client MAC | BC:93:BC:00:02:44  ~ | displayitern: [MrssicBry M ecratetbps) Mt rateibps) Meckops Mo kops [1second %A »

150Mbps | GO000KbpS 0dBm
rssi
k r_rate
125Mbps - 50000KDPS gy 7 1o -10dBrm
| r_Khps §
100Mbps | 40000Kbps | I b_Khps -20dBrm
I 75Mbps - 30000Kbps —SDdBmI
SOhbps | 20000Kbps -40dBrm
25Mbps | 10000Kbps -50dBm
Ombps Okbps (IOD -G0dBm
i 20 40 B0 &0 100 120 140 160 180
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