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Line of Sight (LOS)
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Line of Sight (LOS)
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FRESNEL ZONE (GE;2/RX)

1. FRESNEL ZONE

GEE/RX)

2010%F04FE10H EDCwifi http://www.edcwifi.com



Fresnel Zone (GEE/RX)
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Fresnel Zone (GE;B/RX)

BENATLEHANRBERNEK BELNEEFEEERXA N,

TX antenna Freznel Zone
gain RX antenna

gain

RX antenna
loss

TX antenna .
r (radius

loss !
\ ; fresnel zone)

4 > > RX signal
TX power ; ; / level

D = distance between antenna

TRANSMITTER RECEIVER
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=] d B

_d (in miles)
Frany=72.05 XV 4f (in GHz)
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SER/RXiTHE
55222 4GHz
IE=E-10E

. d (km)
r (meter) = 17.32 41 (GHZ)

* 10 (km)
= Troae 4 * 2.4 (GHz)

=17.32* \ 1.042 =17.68 meter
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Earth Curvature(3tERZ )

2. EARTH CURVATURE

(HBKE HR)
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E = (FFE)2/(51024)

0.00195km
1.95m
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3. INTERFERENCE

(F31)




EZ(Frequency)

Mikrotik RouterOSX #FAtherosI5i

2192-2409 i 2474-2539
MHz 7 MHz

4920-5740 5830-6100
MHz MHz
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EZE(Frequency)

General ‘Wireless IData Rates Advanced WDS .. 0K

Mode: [ap bridge @ Cancel
Band: |2.4GHzB/G E2 Apply

Frequency: PZIF NN ¥ | 1H:
SSID: | MikioTik A
Radio Name: | 002648000ED7 |

Disable

Comment

Torch

Scan List: | -

Security Profile: [default ‘E} Scan...
Freq. Usage...

Frequency Mode: | manual txpower ‘@ P
Country: | chi %
S ‘{'3 e [ Srif...
Antenna Mode: | antenna a ]E]
Antenna Gain: [IJ ] dBi

Snhooper...

Reset Configuration

DFS Mode: [none ]E}
Simple Mode
=

Proprietary Extensions: [post-2.9.25
WM Support: [disabled ‘E}
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802.11b

84.5 MHz

2423
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6
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11

2473

2462

2
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7
2442

2453

2456

12

2467

3

2436

8

2461

13

2483

2472
| | -

4 9 2473 14

2427 2452 v 2484
¥ Center frequency

| T T T \
2468 \\\\

| | | |
' 2470 2480 m Bottom of

2421 5 2443 2446
channel

Channel number
A/A/ Top of channel

2495

10
2457

2460

2432
2430

2400 2440 2450

= ISM Band 5

2410 2420
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802.11b/g

Channel

Frekuensi

Channel

Frekuensi

2412 MHz

8

2447 MHz

2417 MHz

9

2452 MHz

2422 MHz

10

2457 MHz

2427 MHz

11

2462 MHz

2432 MHz

12

2467 MHz

2437 MHz

13

2472 MHz

2442 MHz

14

2477 MHz
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2401MHz

|
2412MH2z
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802.11b/g

® Frequency wide 22MHz
® 3 non-overlapping channels

e 3 Access Points can occupy same area
without interfering
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802.11afY4TER

40 42 44 48 50 52

5210 5250

5150 5180 5200 5220 5240 5260 5280 5300

149 152 153 157 160 161

5735 5745 5765 5785 5805 5815

o (12) 20 MHz wide channels
o (5) 40MHz wide turbo channels
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_
File View Hel
g ¢« 24GHz © 5GHz

Stop Scanning | I

Network Type Speed | First Seen Last Seen Location

MAC Address Channel RSSI Security

¥

Signal Strength [dgm]

e
glénal

| &=
%o
#ﬁ#
: 70
-80

ChinaMet-aFGE

' 4
. " . ’ “‘ ' _ 5 5 v -
_: [ 154Fs)  |GPS: Disabled
« > @ 10:00 PM
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3
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Il Scan <wlan1> (running)

I Finct

IAddress 4 ISSID IBand lFrequ...I Signa...l Noise Floor ISignaI ToN... lFladio Name IHoutellJ...l

ABP 00:07:13:7C.07:D4 edcwifi 2.4GHz-G 2452 -60 -10 41 0007137C07D4 45
00:0E:E8:BO:4F:94 iptime_gu... 2.4GHz-G 2412 - - [
00:0F:B5:78:50:12 i 2.4GHz-G 2462 - - 23
00:0F-E2:21:54:53  wireless 2.4GHz-G 2452 - - 5
00:0F:E2:4F:05:74 Lucyxc 2.4GHz-G 2447
00:14:6C:16:64:56 NETGEAR 24GHzG 2462
00:14:78:F8:12:04 TP-LINK  24GHzG 2437
00:17:94:FF:87:27 "CAT” 2.4GHz-G 2437
00:19:E0:BE:92.B6 TP-LINK  24GHzG 2437
00:19E0:F7:D5:5E TP-LINK  24GHzG 2437
00:14:70:46:8C.10  LINKSYS  2.4GHz-G 2462
00:1B:2F:4E:E7:62 NETGEAR 24GHz-G 2462
00:1E:10:5B:D0:B8 ChinaMet... 2.4GHz-G 2417
00:1E:73:C2:4C:1B ChinaMet... 2.4GHz-G 2432
00:1E:73:D1:9F:38 ChinaNet... 2.4GHz-G 2417
00:1E:73:D3:3C:B2 ChinaMet... 2.4GHz-G 2417
00:1E:ES:85:CB:3B linksys 2.4GHz-G 2437
00:1F:33:B3:10:98 NETGEAR 24GHzG 2412
00:1F:5B:87:7F:F3 Toppearl 24GHz-G 2457
00:21:27:3D:6C.DE 28-C 2.4GHz-G 2437
00:21:27:41:5D:8E  TP-LINK... 24GHz-G 2437
00:21:27:58:10:B6  ysmj 2.4GHz-G 2437
00:21:27:76:FF:5E  TP-LINK... 24GHzG 2462
00:21:27:7C:87:94 TP-LINK... 24GHzG 2442
00:21:27:81:5E:26 TP-LINK... 24GHzG 2437
00:21:91:48:40.7E  Sean 2.4GHz-G 2437
00:22:6B:EC:2D:EA kstim1980 2.4GHz-G 2437
00:22:93:38:51:B9 ChinaNet... 2.4GHz-G 2417
00:22:93:38:9F:24 ChinaNet... 2.4GHz-G 2422
00:23:69.BF:19:.05 hzx3731  24GHz-G 2417
00:23:CD:1B:73:.C6 TP-LINK... 24GHzG 2452
00:23:CD:1F:86:1C TP-LINK... 24GHzG 2437
00:23:CD:68:77:58 TP-LINK... 24GHzG 2422
00:23:CD:88:CAEC TP-LINK... 24GHzG 2447
00:23:CD:A0:94:2C TP-LINK... 24GHzG 2437
00:25:68:0F:33:F6 ChinaNet... 2.4GHz-G 2422
00:25:68:12:41:57 ChinaNet... 2.4GHz-G 2442
00:25:68:19:75:63 ChinaNet... 2.4GHz-G 2412
00:25:68:5D0:9F:EE ChinaNet... 2.4GHz-G 2412
00:25:86:2B:BB:88 FAST_403 24GHz-G 2437
00:25:86:2C:FF:84 TP-LINK... 24GHzG 2437
NN-2R-8R-41-FA-F4 TPl INK 2 dRH>-3 2437

50 items
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K2 ACHzTEFE A ER(30X)H 45 ThERHR
FE:

- RGS8 10
- LMR400

6.8
- LMR600 5.4
- Heliax 3/8" :5.3
- Heliax 12" :3.74

- Heliax 5/8% :2.15

6
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Lealisx

S :

*AP power 100mW
T K2R

LMR400 z£ 30feet
K2z% 24dBi

4N 2 .4GHz
*ITEE10km

201004 B 06HZE09H EDCwifi http://www.edcwifi.com




T BIBMES#
‘Frequency (51Z) 22.4GHz
*Tx Power (ZhZ) >100mW = ? dbm

*RXx Sensitivity—> ?
*Lo0ses—>6.8

*EIRP->?

‘Free Space Loss (FSL)>?
‘Line of sight >18xE

‘Fresnel Zone(GEE
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Tx Power
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Watts to dBm
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Rx Sensitivity

Output Power / Receive Sensitivity™:

IEEE 802.11a: 24dBm / -90dBm @ 6Mbps
19dBm / -70dBm @ 54Mbps

IEEE 802.11b: 25dBm / -92dBm @ 1Mbps
25dBm / -87dBm @ 11Mbps

IEEE 802.11¢: 25dBm / -90dBm @ 6Mbps
20dBm / -70dBm @ 54Mbps
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. Path Loss Receive
RX-Rate / EIRP _ (FSL) +

Signal Strength = Power

VIR T2
CIRYRX-

sensitivity | |
EZHH TX -power+X%k - BT Hk

S
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Effective Isotropic Radiated Power (EIRP)
ERERERE

oA K NINEM T &R F 2 IER LM
SFIEM L.

oEIRP= dBmiX &

OIRFEE FH 1

E e

2010F04H06HZEO09H

+ DBIKZk - 5k

1 4 IS k.
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(FSL) Free Space Loss

ERAEZESHRRFETEAE

FSL(dB) = 32.45 + 20 Log (F-MHz) +
20 Log (D-km)

2.4GHz5ZE 10 Bi5¥E:

FSL(dB) = 32.45 + 20 Log (2400) +

20 Log (10)
=3245+67.6 + 20
=120.05 dB
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5.8 GHz
107.69
117.233
121.670
27.690
31.212
33.711
37.233
39.732
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&
Transmitter (EIRP)
Access Point 100 mWatt
z& 30 meter
K&k 24 db
FSL / Path Loss 2,4 GHz 10 km

Receiver ( Receiver Power
2 30 meter
Rk 24 db

RX-Rate / Signal Strength

2010F04B06HZE09 EDCwifi http://www.edcwifi.com

37.2db
(EIRP)

-120.026 db

17.2 db

-65.626 db




E&itHEE

Link Possibility Calculator

Parametrs SITE 1 SITE 2

Wireless cards

Power |65 | mww | |65 | mww >

R¥ Sensitivity -90 dBm dBm

Antennas

-an
l24 dBi |24 dBi
|3

Cables
Length Im LI |3 Im Ll
Type: | LMR400 ~| | LMR400 ~|
Link

Distance {10 | km |

Frequency |24UU MHz

Calculate I

Link theoretical status reliable

Theoretical signal level at site 1 -S6/required -20

Theoretical signal level at site 2 -56/required -20
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Power Meter (Bh3=i1E28)

20104 04H10H

BER ZEMINIPCIFIT X -

Power
% HIE

FATE I FATE

=F *Mikrotik MiniPCIZh=
i, BIERRE
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GPS (Global Positioning System)

MFHESEMRITTERA
B, B FIFAGPS(£EREL
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Alignment &=

General Wireless D les 0K

alignment only Cancel

Band:

Frequency: 2412
SSID: [MikroTik

Disable

Comment

Radio Name: | 0026438000EDY

Scan List: UEES

Scan...
Security Profile: | default can

Freq. Usage...

Frequency Mode: | manual txpower

Align...

Coauntie: | china
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270°

Vertical

270°

Vertical
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ES 5437

270° 270°

Single Fed Array Individual Fed Array
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TBlHotspotH

Hotspot Gateway

Hotspot>%k %t n] LI
v AT T4 M8 £ W4
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