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Presentacion

José Alfredo Garcia D.

Ing. Redes y Telecomunicaciones

+* Consultor MikroTik

s Certificaciones: MTCNA-MTCTCE-MTCWE-MTCUME-MTCRE-MTCINE
+* Trainer Academia MikroTik (UDABOL,UTEPSA,UDI), ACTR0076

*» Experiencia en RouterOS desde 2011

Writel Bolivia S.R.L, CEO y FOUNDER

s* Master Distribuidor MikroTik

Partner Academy Xperts , desde Enero 2013
Centro de Entrenamiento

* Soporte

Consultoria
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Necesidad

- La Cooperativa Xsus , desea interconectar su red de datos
y telefonia a través de un Enlace Troncal desde la ciudad
de Sucre hasta el Municipio de 4 Canadas Ubicada en la
provincia Nuflo de Chavez(Santa Cruz).

- Se tiene una Repetidora en el Cerro del Sillar que
interconectan varias localidades de El Torno , Angostura,
Samaipata, etc.Esto esta ubicado en el DPTO de Santa
Cruz , Municipio de El Torno.

- Elancho de Banda requerido es de 4 MB.
- Soporte 24/7
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Caso de Exito.: Parte 1

Como hacer 144Km de Radio Enlace
con Routerboard, antena mANT 30 PA
y antena parabodlica offset 0,9mts
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Image Landsat
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&
Fecha de las imagenes: 4/9/2013  17°41'19.08" S 62°51'01.43" 0 elev. 315m alt. ojo 174.36 km
Grafico: min,, media, max  Elevacion: 265, 456, 1319 m
Total de infervalo Distancia; 144 km Incrementolpérdida de elevacion: 396 m, -1094 m Pendiente maxima 2 7% Pendiente media: 0 2%, -

" 1319 m

Guia turistica 25 km 75 kir 00 km 125 k 144 km
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TX: (-17.2656° -62.5557°) Orientacién inicial: 131.7381 ° ASL: 876.0ft
RX: (-18.1229° -63.5698°) Orientacién final: -48.2619 ° ASL: 4,790.0ft Distancia: 89.248 millas B

|V| Mostrar sitios TDWR Buscar 1
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o3an Juan de Yapacani

uatro Canadas
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oVilla Simén Bolivar Chane Atiajo
La Bélgica
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Bienvenido de regreso, Jose

Analisis de enlace
Pérdida total del enlace 175.87 dB Desvanecimiento térmico [FEL TS Grear reporte PDF |5} Grear
Nivel de sefial en el sitio RX [REPAPETT Distancia entre sitios 29.25 millas Guardar en cuenta . Guardar

piRe 58.00 dem Disponibilidad por lluvia [L/\H Compartir anlace @ Ganarar un URL
PERFIL DE ENLACE ENTRE LOS SITIOS TX Y RX

[l Perfil Punto a Punto.
B Uinea de vista
W Primera zona de fresnel

|l 5096 de Ia primera zona de fresnel

30 a0 s0 £ 70 80 0
Distancia entre los sitios TK y RX (millas)
IMPORTANTE: LigoWave provee la herramienta de cilculo de enlace come una cortesia. Los resultados son provistos sin ningdn tipe de garantia.
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NEXTVERSION OF LINKCALC WITH GOOGLEMAPS.
Google Maps | 5|rrT wiLL BE AVAILABLE IN A FEW WEEKS!
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Configuraciones minimas del Routerboard

*4C.: Modo Station WDS
s Sillar.: Modo Bridge

** Band.: 5Ghz-A/N

** Channel Width.: 20Mhz

** Frecuencia.: 5420 Mhz

** Nstreme
s Tx Power default(17dbm)
¢ Bridge en ambos extremos
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Procedimiento = Prueba 1

e Combinacion Inicial 1:

Antena mANT 30 PA Dish, Antena Parabdlica Offset
RB921UAGS-5SHPacD 0,9mts, RB SXT G-5HPnD r2

Distancia= 144 Km Aprox.
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ler Resultado

* Radio Enlace no estable ,pero trafico soportado hasta 2MB,
distancia 144Km.

AP Client <4C:5E:0C:57:18:8F> = £ [Ol[%]
General 802 1x Signal | Mstreme MNWZ2 Statistics OK Cumert Tx Power Status |A::I\ranc:ed Status = Traffic QK
Last Activity: [0.010s | E— Channel: |5260/20/an | Cancel
Tw/Rx Signal Strength: |-65/-62 dBm | Wireless Protocal: |nstreme | Poply
Feset
T/Rx Signal Strength Chi: |-69/-69 dBm | Tx Rate: |104Mbps-20MHz/25 | —
Copy to Access List sabie
T/Fx Signal Strength Ch1: |-68/-64 dBm | il Rx Rate: |130Mbps-20MHz/25/5GI | —
Copy to Connect List mm
Tow/Rec Signial Strength Ch2: | | pyfo o SSID: |ARNET-4CC |
Signal To Noise: |41 dB | Fing BSSID: [4C:5E-0C:57:18:BF | Toreh
To/Fo CCQ: [60/39 % | MAC Ping Radio Name: |4C5EOC5718BF | sean...

P Throughput: |66669 kbps | Telnet To/Rx Signal Strength: |65/61 dBm | Freq. Usage...
|F-Iate |5tre.-ngth |LE|51 Measured | - Tarch , . Sriff
Moss 71 L 0009583 e Tw/Fix Signal Strength Ch1: |-68/-62 dBm |
12Mbps  -71 00:09:09.60 Tw/Rx Signal Strength Ch2: | | Snooper...
HT207 67 00:00:00.02 _
54Mbps 55 I 00:00:07 01 Noise Floor: |-103 dBm | | [ Reset Confiquration
43Mbps -4 00:00:11.78 . )

Signal To Moise: |42 dB

HT20-5 -4 00:00:00.01 | | Simple Mode
18Mbps -63 I 00:01:55.40 Tw/Rx CCQ: 60739 % |
HT200 63 00:02:04.14 [
HT202 63 I 00:00:05.53 Overall Tx CCQ: |60 % |
EMbp: -2 00:00:00 ) ]
HT20-1 62 00:000594 [ Distance: | |

RouterDS Version: |6.21.1 |




ler Resultado

A& Quick Set []E o]
1 CAPSMAN Idertiy: | Siar 5CZ 2 ACaiadas | ok Upie: (13090611 | | ok | peml Widks ‘Da’a iskes | Advanced | [T .
| Interfaces o -
Mode: |stat|on wds ||* Cancel
= Cancel , :
1 Wireless Free Memory: |107.9 MiB FCI g [ &l
52 Bidge Aoply Total Memory: |128.0 MB ' Aoy
o oy S — Channel Width: | 20/40MHz eC [#]
- L | oo -
08 Mesh CPU Court SSID: | ARNET-CC -
. Torch
i |p I CPU Frequency: Radio Name: |4CEEOC362BDA |
: =
47 MPLS 5 Scan List: |defat |3]
42 Routing ¥ = Freq. Usage...
gs : A Free HDD Space: [112.0 M Wireless Protocol: any 15 | Feo |
ystem , - Align...
& Queues Software ID: PB6L-PZY5 | | Total HOD Size: | 128.0 MG Securty Profe: | defaut I e
Snff...
] Files Level l:l | ‘ Sactor Wites Since Reboot: Frequency Mode: |manual-tpower %
| Log Feawes: | | | | Totel Sectr Wies: Courty: [czech republ [#]
2 Radus Expires In: l:l | ‘ Bad Blocks: Antenna Gain: |1] |dEi
A Toos : AP Cliert <4C-5E:0C:57-18:BF O] |
i AP Cliert <4C:5E:0C:57-18:BF>
8 New Temina | Upte leense ey | Auchiecture Name: S|
General 8021 Signal Nsreme NV2 Statist
¥4 MetaROUTER | Upgrade/Get New Key... ‘ Board Name: |RB921UAGS-5SHPacD — . . - oK
B oo Last Activiy: |0.040
5 Patiion Version: [6.21.1 S Remove
|_; Make Supout rf @El i s —ma e Toe/Rx Signal Strength: |-?'|]i-63dEirn
-l Reset
€ Vanual O[] T/Fx Signal Strength ChO: [75/73 dBm
! Ei Fan Mode: |manual |i| OK ’ ¢ | Copy to Access List
T/ Signal Strengih Ch: |-71/-68 dBim

Copy to Connect List

e
U Fan vty |3] | coce | Mode!: 3211/AGS 55HPacD
Active Fan: Serial Number: | 4ESB04DFE033

T/Rec Signal Strength Ch: |

ik

Signal To Noise: |36dB
ings .
VOHEQEZ 123V Current Fimware: To/R C0Q: |53;"-'|2 % MAC ng
USE Power Reset ’
Temperature: Upgrade Fimware: P Throughpt: |4'|]242 kbps Telnet




Procedimiento = Prueba 2

Antena Parabdlica Offset Antena Parabodlica Offset
0,9mts, RB SXT G-5HPnD r2 0,9mts, RB SXT G-5HPnD r2

Distancia= 144 Km Aprox.
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esultados

* Radio Enlace mas estable , trafico soportado hasta 6MB.
 CCQ aceptable por ahora.
* Menos perdida de Paquetes. Distancia 144km.

A5 Quick Set [=0[=]
f Interfaces Interface | Bthemet  EolP Tunnel  IP Tunnel GRE Tunnel  VLAW | WVRRP  Bonding LTE
1 Wireless - || 3 ] T AP Client <4C:5E:0C:58:5E:7B>
s Bridge MName Type L2 MTU |Tx Fac Tx Pad | General  802.1x Signal | Mstreme MNWV2 & Statistics
= - ;
=& PPP B Athhidoe Bridoe 1600 30.6 kbps 13.3 kbps Last Activity: |0.000 s
== Switch
o . : Tx/Fex Signal Strength: |-66/-66 dBm
s Mesh Uptime: [2d 01:38:36 Mstreme MNWV2  Status  Advanced Status  Traffic
=5 P I~ Tw/'Fox Signal Strength Chi: |[-68/-67 dBm
- F M . [27 2 miB Tx/Fx Rate: | 3455 kbps £ 2.8 Mbps
<7 MPLS ™~ SEE sl E : ] Tw/'Foc Signal Strength Ch: [-71/-73 dBm
: Total M . [ga.0 MmiE Tx/Fx Packet Rate: |256 p/s S (424 pss
4% Routing I3 &l Memony: 520\ TP Signal Strength Ch2:
Syst - Tw/Fx Bytes: |4401.3 MiB /|25.3GiB s To N 4945
o7 em £ 7. ignal To Moise:
g Queues N Tw/Fex Packets: |25 830 780 /(33350123 Te/Re CCQ: [B1783 %
5 Files CPU Count: |1 To/Foc Drops: |0 /[0 ———— ' e
CPU Frequency: | 600 MHz _ roughput: |2 ps
|=| Log ~ Tx/Fex Emors: |0 /(0 Signal Strengths
L Radius CPU Load: e
= Rate Strength Last Measured -
f‘r;, Tools ¥ . . 18Mbp=s -G8 00:00:51.28 -
R Free HDD Space: [111.9 MiB 24Mbps 68 00-00-09.85
. Total HDD Size: (128.0 MiB 36Mbps -68 00:00:10.06
=5 MetaROUTER HT20-32 &8 00:00:01.68
R . — : . HT20-6 &8 00:-00:00.02
¥ Partition Sector Writes Since Reboot: (832 12Mbps  -67 00-00-58 27
L= Make Supout rif Total Sector Writes: |34 553 | ” ‘ | ‘ | HT20-1 67 00:00:37.7
EMbps  -BE 00:00:00
M I - P!
€ Manua Bad Blocks: [0.0 % Bl Tx: 3495 kbps HT205 -66 00:00:00
B Eat Bl R 28 Mbps | | |HT200 5 00-00:49.62
Architecture Mame: |mipsbe HT20-4 -65 00:00:00 =
Board Mame: |RB SXT G-5HPnD r2
Version: (6.21.1
Build Time: |MNow/ /03,2014 15:20:56
1




Como Estacion

A& Quick Set I (S|
| Interfaces Interffaces = Mstreme Dual  Access List  FRegistration |Cor1nect List Securty Profiles Channels
% virces [=] [] [0 resm | Fin
Ry R :
& Bridge [Radio Name + |MAC Address lInterface  |Uptime  |AP  |W.__|Last Activit_| Tx/Foc Signal __ | To/Fix Rate |~
=g PPP [ - Co. Sillar SCZ a 4 Cafadas
— - SHWRITELT  4C:5E:0C:57:18:BF  wian 00:03:17 no yes 0.000 -67/-69 B6.6Mbps/86.6Mbps
[=3e+]
& Mesh F
- C— [+ ][=] [=]=] [=] [7] i
N = |Mdress s |Ne‘twork Interface ”"’
&2 Routing s Uptime: | 2d 02:24:38 £510.15.20.215/... 10.15.16.0 bridge1
55 System L Free Memory: [46.3 MiB
g Queues it ’ .54-1] — Ping (Running)
at : d i ==
[ Files = Hemeny I General |Advanc:ed
[E] Log CPU: |MIPS 74Kc W4 Ping To: |10.15.20.213 | Stop
Radi : .
Rl ik — ) T -
A Tools CPU Frequency: | 600 MHz [ | ARP Ping
B New Terminal
B Mew Temina CPU Load: [14% Packst Count: | >
=4 MetaROUTER
= » Timeout: |'IDDD | ms
# Partition Free HDD Space: |111.9 MiB
| = Make Supout.rf Total HDD Size: [128.0 MiB
&) Manual 1 |
. iector Wites Since Reboot: |958
B Bt [Sea i+ [Host T Ry e e =
Total Sector Wiites: |93 867 D 10.15.20.213 21ms 50 64
= 1 10.15.20.213 1ms 50 64 .
Bad Blocks: 0.0 % 2 10.15.20.213 Zms 50 64
3 10.15.20.213 3ms 50 64 =
Architecture Name |mip5bE': 4 101520213 5ms 50 64 <
5 10.15.20.213 3m 50 B4 B
Board Mame: |F-{EE SXT G-5HFPnD =
Version: |6.21.1 !

My

A,

ESPECIALISTAS EN REDES Y TELECOMUNICACIONES

ler C '8 jar Ing.José A. Garcia D.

MUM-BOLIVIA 2014

& academy xperts

14



A& Quick Set [=1E3
|8 Interfaces Imtefaces  Mstreme Dual | Access List Registration |Cor1r|ect List Securty Profiles  Channels
i ] (7
I~ Bridge
L |Radio Mame - |MAC Address |interface | Uptime AP [w__|Last Activit| T/Fo Signal . | Ti/Fac Rate |-
=@ FFF ::: Co. Sillar SCZ a £ Cafiadas
== Switch S WRITELT 4C:5E:0C:57:18:BF wian 1 00:01:50 no yes D.000 -67/~70 57.7Mbps/86.6Mbps
#12 Mesh [d
= 1P > i
- Ol x fEGeneral | 202.1x  Signal |N5r.reme MNW2  Statistics | oK
7" MPLS B
# Routing - Uptime: [2d 02:23:06 | oK Last Activity: |0.000 s | | =
T - Toe/Fx Signal Strength: [-67/-70 dBm
s System Free Memony: |-1-ﬁ.5 MiE | PCl ° o | | | Resst
Queues T/Foc Signal Strength ChO: |-69/-73 dBm
* Total Memony: |64.0 MiE | usB s = | | | Copyto Access L
7] Files Tx/Fix Signal Strength Ch1: [-73/-73 dBm |
i CPU | Copyte Connect If
=] Log CPLU: |I'u'IIF'S TAKc V412 | m T/Foe Signal Strength Ch2: | | o
Radius . [ wma ] ng
5‘; o . CPU Court: |'| | Signal To Moise: |-13 dB | | e
(o lelld Iyl
N CPU Frequency: |600 MHz | T/ CCQ: (51789 % | 2
B MNew Terminal Tel
CPU Load: [11% | P Throughput: | 25695 kbps | net
¥4 MetaROUTER areet - | MAC Telnet
" | Signal Strength
5 Partition Free HDD Space: [111.9 MiB | ignal Strengths
4 Make 5 o Rate |Strength |Last Measured | |"V| | Torch
[ = Make Supouit. Total HDD Size: [128.0 MiE | SdMbps 73
& Manual SMbps 72
= iector Writes Since Reboot: |868 | HT20-0 -72 Routerboard QK
o1 7> . -
Total Sector Writes: [93 777 | H 72 m. crEs S A [ Upod]
] = HT20-7 72 Il Seral Mumber:
Bad Blocks: [0.0 % | :
12Mbps  -71 Setting
y o | 18Mbps 71 Current Firmware: =
itect 2 i -
Archiecture Name: [ripsbe fobps 71 IR | Upgrade Frmwer: [LusB Ponl
Board Mame: |RB SXT G-5HPnDr2 | HT202 70 e rTTTTE— ]
Version: [6.21.1 |
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Lo que se viene.: Parte 2

/
. Antena mANT30 Dish ,Radome, /\\\\
' RB921UAGS-55HPacD )

CONTINUARA....

Hy
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MikroTik User Meeting

Bolivia. November 2014
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