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How to configure MikroTik wireless system
to work effectively in noisy enviroment.

Wireless Instruments sp. z 0.0.
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PRESENTATION GOAL

ohiare our experience and knowledge about wireless links Settings in
noisy enviroment.

PRESENTATION PLAN

- The presentation Is divided for few fundamental parts:
- How to prepare the bridge

- How 1o set the bridge

- How to improve the bridge
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I. HOW TO PREPARE T0 GREATE THE BRIDGE : dWI‘EIESS Instruments

1. Determine what to we need: \\

- [ype of the connection {topology) & application
- Expected throughput

- Installation points

- Economical aspect




2. Gheck the environment

First thing to do is a scan of the network [Spectral Scan). It’s possible using MikroTik feature
opectral Scan which is available on DUDE program. It can be used on operating systems like
Windows, Linux.

- Find the frequencies in the considering band if there are a free space to be used for a link.

- Determine the channel width which is needed to get expected signal/throughput

- Determine wireless protocol which you are going to use [we suggest to use NV2, because of it’s
very good parameters and resistance for the noise)

- If there ism’t any free frequencies. .. then you are in troubles [how to solve it, we wil present
in the point Ill. How to improve the bridge].
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2. Gheck the en wrnnment
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Pic. Spectral scan for 5,1 5,9 GHz frequency [taken in Wrociaw).
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d. Hardware
This point depends on the terrain conditions and expected results.
Antennas Radio
- L0S [Line of Sight] We recommend to use Router0S compatible
- NLOS [Non-Line of Sight] devices with NV2 MikroTik protocol.
All the Atheras radios, beginning from
Atheros a212 support NV2.
Radio device criteries:
- Output power
- Number of chains

- SEnsitivity
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Routerds
- MAIN SETTINGS -
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” vz r ” t”””le Interface <wlanz=
Genmeral Wireless |HT HTMCS WDS Mstreme Status Traffic 0K

- Much more efficient than previous ——— :: =

versions of GSMA [Carrier Sense Multiple R ——

Access), NV2 uses TOMA [Time Division e e

Multiple Access]. e ve | [

- NV2 has features minimalizing overheads o [ s

and another special features helping in Searty Pl oy

reducing received noise. e —

- NV2 is available from 3,0r1 o el S

Router0S level.
Default Forward Advanced Made

"] Hide SsID
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oel .Band” in Wireless

General MWireless |HT HT MCS  WDS  Mstreme  Sktatus  Traffic Ok
I de: |brid ¥
- Set one protocole networks, not combined. — e
. . Band: |SGHz-only-M |T Apply
- set comparable signal levels {with the
= SiaHz-A M
same protocole] in case of p2mp Frequency: s ks Comment
t- 25ID: |kest e
n”’,"En ’””s' Scan List: |default E — Torch
Wireless Protocal: |802,11 2ran..
Security Profile: |default E Freq. Usage. .
Bridge Mode: | enabled |E| Aleiho:
aniff. ..
Default 4F Tx Rate: * bps
Snooper.,
Default Client Tx Rate: * bps .
Resek Configu akion
Default authenticake
Default Forward Advanced Mode
|| Hide 551D
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breaking the limits

HI-MGS settings

Depending on the signal results, we choose the best option
for us using a table provided by MikroTik software.

General 802.1= Signal |Nstreme MW2  Statistics | oK ‘
Data rate (Mbit/s) Last Activity: |0.000 5 | | e ‘
Spatial Modulation Codin
pa 9 20 MHz channel 40 MHz channel Tx/Rx Signal Strength: | -49/50 dBm |
streams type rate | Peset ‘
800 ns Gl 400 ns GI 800 ns Gl 400 ns GI Tx/R Signal Stength Chi: | -54/-56 dBm |
Copy to Access List
o 1 BPSK /2 6.50 7.20 13.50 15.00 Tw/Px Signal Stiength Chl; [-51/51 dBm | | Gy |
Copy to Connect List
1 1 OPSK 12 13.00 14.40 27.00 30.00 TR Signal Strenglh Ch: | | | opy to Connect Lis \
2 1 OPSK 3/4 19.50 21.70 40.50 45.00 . . i
- Signal To Moise: |E2 dB | | Fing ‘
3 1 16-0AM /2 26.00 28.90 54.00 60.00 -
Ta/RxCCO: 56778 % | | MACPmng |
4 1 16-0AM 3/4 39.00 43.30 81.00 90.00 | = ‘
3 (= (gl=
5 1 64-0AM 2/3 52.00 57.80 108.00 120.00 P Thioughput: | |
oy MALC Telnet
6 1 64-0AM 3/4 58.50 65.00 12150 135.00 ampel e | chet |
y |F|ate |Strength |LastMeasured | |- | Torch ‘
7 1 64-0AM 5/6 65.00 72.20 135.00 150.00 40T 56 L TN
8 2 BPSK 12 13.00 14.40 27.00 30.00 HT406 55 D 00:00:00.35
HT20-7 54 ] 00:00:01.97
9 2 0PSK /2 26.00 28.90 54.00 60.00 R = T
10 2 OPSK 3/4 39.00 43.30 81.00 90.00 HT401 B30 ] 00:00:03.35
HT20-6 51 1 _ 00:00:04.35
1 2 16-0AM 12 52.00 57.80 108.00 120.00 Ehbps | 50 1 :_ )
12 2 16-0AM 3/4 78.00 86.70 162.00 180.00 HT201 50 : 00:00:17.35
13 2 64-0AM 2/3 104.00 115.60 216.00 240.00 HT200 | -43] : 00:00:07.17
14 2 64-0AM 3/4 117.00 130.00 243.00 270.00
15 2 64-0AM 5/6 130.00 144,40 270.00 300.00

Every link Is to be planned individually. For more infe, come to our stand and falk with our engineer.
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- HOW TO IMPROVE
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breaking the limits

If the previous settings don’t
help, there are 4 solutions:

- Wider channel to have better throughput
- Narrower channelto have better spectral
power density [longer link, but worse throughput]
- Free frequency
- Find the method how to separate your signal from
existing signals on given frequencies
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Wider channel

MikroTik Router0S enablesto - =~ s

Ir=1lievs|
1 Wireless =]E3|
set 30MHz channels for e | w0 R i e e |
. =0 FFP (vl =] o ] (@ admin@85.219.151.253 (MikroTik) - WinBox v6.0rc13 on RBB0O (powerpe) | = s o
5= Switch e d— e — :
|Name 4 FaliEd =, | Brotik. com/ *
- | (Neme Q]| cu| | Safe Mod v/ Hide Passwords [ L2l
MIMO 2x2, then the maximum T e | EEIET i iomenic M |
e | [|8  sirether] A& Quick Set Inteface SHiant> '
- == 5 4leether? £
possible transfer on MIMD 252 N -:: | =2 (Moo e e s |
; ro |15 sisetherd = igous,
< MPLS s i Winlosa Tw/Px Rate: [3200Mbps | /[2.3kbps Dl pra
] - I 1 S Brid Interface - | —
¥ Fauing S sivsthers - e o BN /P Packet Fiste: [E4%pis_|/[Anks
i System I ||S  tivethers =3 PRP || = —
. . RS  eibetherd sl st IpSd T/ Bytes: |70.2GiB |/|336.6 MiB : =
& Queuss RS ¢ivetherd = Switch [Name e e i Disable TePad™
=py B Fies S aisetheril °2 Mesh A Htbrded To/Fie Packets: |43 788 219 |#|245111 | bps | Brelkentar password-
s i [P r RS #jkether Tw/Fx Drops: |0 |40 thps
[ g = #irether Torch bps
M Radius ¥&| |Pvh I #i¥ether Tw/Rex Emors: |0 /10 | bps
e = = wo 1% dewland bps
A, Tools I Py E /! MPLS U et 16:05:53 fhan | thps
- Make Supout rf 8 Cueues X o
- - 296.0 Mbps
9 Manual [ Files o — T
Snooper... |
E & ., Leg d
L Radius Bl 307.1 Mbps Reset Configuration
% Tools I Rx: 3.0 kbps
s a .. 4 Advanced Maode [#
| Mew Teminal .?'rt:erns (1 selo M=
®5 MetaROUTER L
Wi ol Il
e Lt
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Free frequency

- hard to find any frequency free from another networks and interferences.
- band over b.1GHz [there are also modules operating 3.9 — 6.aGHz. In Poland
these frequencies can be rented).

The system requires special radio modules and b &Hz antenna series from Wireless
Instruments. The system works well using MiktoTik RouterBoards and Router0S software. For
details regarding ROS settings and hardware, we invite for personal contact.
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find the method how to separate your signal C/
from existing signals on given frequencies

- In standard there are two polarizations H and V. But what in case when there is a high
portion of noise in all band ?

- We discovered that K-polarity Is very effective polarization in very noisy environment. X
means the rotation of 4a deg of H&V polarization, so H+4a deg and H-4a deg.




s
Iest to compare X with H&V

To check this thesis we set two links on the same place, the same settings, same antennas [but with
different polarizations X vs. H&V].

Iest parameters:

- Distance 2,5km

- 18t point — 10-floor building
- 2nd point 2-floor building

- 108 [Line OFf Sight]

Hardware:
- RouterBoard RBS11G-aHPnD
- 20 dBi panel dual polarity MIMO 2x2 antenna WiBOX PA Ma-20HY / WiBOX PA Ma-20X



lil. HOW T0 IMPROVE THE BRIDGE dWI'EIESS Instruments
breaking the limits

There is a spectral scan in HY polarization
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Pic. Speciral scan [5.1-a.8GHz] in HY polarization, WI PA Ma-20HV + RB3116-aHPnD.
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There Is a spectral scan for K polarization
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Pic. Spestral scan [o.1-a.9GHz] in X polarization, Wi PA Ma-20X + RB3116-aHPnD.
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There has been set two noisy frequencies:
aa00 MHz and 3715 MHz.

o 5500MHz 5715MHz

- Md bm

16%
-48d bm

-G8d bm

- Bd bm

el pims
-100dbm =
0%
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Test process - Frequency of aa00 MHz

HV polarization (WiBOK PA Ma-20HV + RB3116- Elll’nﬂ] X polarization [WIBﬂll PA M3-20X + RBIT1G- Elanﬂ]
Nstieme - ;vzﬁ Tx F|'B?—1rMbc i T Pow Status“Tjskb ed Status Traffic | | HT Mu:sT ;:D: tN|t14Beng::2 TxPower | Curment Tx Pow |; 82t4tkbp Advanced Status  Traffic | _ | ;
Tu/Rx Packet Rate: 5546 p/s |2[3pss | Tu/Fix Packet Rate: 12136 p/s | #[38 pss |
Tx/Fix Bytes: |2088.4 MiB | /|BO.A KB | TwiFx Bytes: | 237 GiB /236 ME |
TafFix Packets: [1433 260 /1575 | TR Packets: |21 054 114 | ¢[154 435 |
] I | — g |
lHi 2.5kbpfs l IHH l ’HH“H ll =|I!f: 131.999:;;:3 “HHH““H ““H
We got a transfer of the level of 70Mbps, but the link was not stable, We have achieved very stable connection with the max speed of
and the link disconnectedpermanently. Good bridge impossible. 1a2Mbps with not big throughput fluctuation, and pings 11-48ms,

which is very satysfying result.
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Test process - Frequency of a/1a MiZ

W pola olarization lW iBOX PA M5-201V + mﬂﬂ aHPnD] X polarization [WiBOX PA M5-20X -+ RBS11G-5HPnD]
General Wieless HT | HT MCS | WDS | Meteme | Nv2 | Status  Advanced Status  Traffc |
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This test shows that there are some possibilities to work effectively in crowded a GHz band
and that there are some solutions for noisy environment.

For more information regarding our solutions and tests we invite to our stand.

Thanks for Your attention

Wireless Instruments
@ breaking the limits

Wireless Instruments Technical Team
WWWw.wireless-instruments.com




