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Acerca de INDEX: SOLUCIONES [P

A\

Se funda en el 2002

Ubicada en Los Mochis, Sinaloa.

Con oficinas en Culiacan, Mazatlan, Navojoa y Los Cabos B.C.S.
Alrededor de 25 empleados.

YV V V VY

Su finalidad es ofrecer soluciones de conectividad de redes por medio
de tecnologias inalambricas.

A\

En 2005 obtiene el aval por parte de Mikrotikls SIA para comercializar
e impartir cursos de certificacion sobre Mikrotik Router OS en
Meéxico, Centro y Sudameérica.
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Acerca de mi: SOLUCIONES [IP

» Licenciado en Sistemas Computacionales
» Tiempo laborando en Index Soluciones IP: 8 afios
» Puesto actual: Encargado de Proyectos

» Certificaciones MikroTik:
> MTCNA (2011)

MTCWE (2011)

MTCTCE (2012)

MTCRE (2013)

MTCUME (2014)

YV V V VY
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Presentacion: SOLUCIONES [P

> Escenario:

Mandar Internet desde un punto central a un sitio remoto ubicado a “12”
kms. En el punto central el carrier entrega 100mbps de Internet y se
pretenden mandar por aire. Una alternativa es instalar varios enlaces
inalambricos punto a punto donde al sumarlos nos den |la mayor cantidad
de ancho de banda en TCP disponible. RouterOS nos permite hacerlo
mediante la técnica de Bonding.
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Bonding: SOLUCIONES [P

Esta tecnologia nos permite la agregacion de multiples interfaces de red
convirtiéndolas en un uUnico enlace virtual, obteniendo asi mayores
velocidades de datos y proporcionar failover.

MikroTik WiKi

En esta presentacion se expondra un laboratorio realizado en oficina y en
campo para sumar anchos de banda de enlaces inalambricos a la
interface bonding de MikroTik.
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Consideraciones:

e Elancho de banda total alcanzable sera de la velocidad del enlace mas
lento.

 Ejemplo: 2 enlaces inalambricos por sitio y digamos que un enlace
hace los 90 mbps y el otro los 80 mbps su rendimiento total sera
alrededor de los 160 mbps. (80 X 2).

 Tener en cuenta que mas enlaces se pueden unir para lograr una
mayor velocidad/disponibilidad.
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Monitoreando el enlace: SOLUCIONES [P

* Es muy importante que alguna de la opciones de monitorizacidn
disponibles este habilitada para comprobar si el enlace esta activo o
no.

* Sino y si uno de los esclavos fallara, el driver de Bonding continuara
enviando paquetes sin darse cuenta que existe otro subyacente
(failover).

MikroTik WiKi
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Laboratorio en oficina: SOLUCIONES I[P

e 2 RB2011iLS-IN (Routers / Bonding)
e 4 SXT G-2HnD (Radios inalambricos- protocolo N)
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Laboratorio en oficina: SOLUCIONES I[P

Configuracion técnica
* Interfaces esclavas en ambos routers: ether2 y ether3

. Interface <bonding1> =1 E3
* Modo del bonding: balance rr ——r——
« Banda de los radios: 2GHz only-N S =
* Frecuencia de operacién: 2317-2507 i
romary: |none 'f"\ Comment
 Modo de frecuencia: superchannel o — <
ransm asi olicy: yer ‘7 _
® MOdO AP: AP_WDS Down Delay: ‘:D , ms Torch
Up Delay: 0 ms
e Modo cliente: Station-wds LACP Rt [303
. ARP Interval: |100 | ms
* TxPower: SdBm ARP IP Targets: |172.16.806 i~
|enabled running slave
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Laboratorio en oficina:

MPLS

Routing
System
Queues
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Log
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Tools

New Teminal
MetaROUTER
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SOLUCIONES [P

Presentacion del enlace inalambrico 1 (test RX — TCP)

Ininnina

CPU{100% V] Hide Passwords [ {7}
Interface \ Ethemet  EolP Tunnel IP Tunnel GRE Tunnel VLAN VRRP Bonding L Intefaces Nstreme Dual Access List Registration |Connect List Securty Profiles
| fv \:H?MooReset]
[ [Name + [Type [2mTu [1x |Rx 1 Radio Name + |MAC Address [inteface  [Uptme  [AP  |W...[Last Activity (s) | T/Rx Signal Strength ... | Tx/Rx Rate
R  4brdgel Bridge 1600 627.4kbps 43.3 Mbps 4link-1cpe  DACABDAEE2F3  wlanl 2d16:41:.. no yes 0.000 -20/-26 270.0Mbps/270.0Mbps
R <¢ivetherl Ethemet 1600 83.8kbps 7.5kbps
R 4bwlanl Wireless (Atheros 11N) 2290 5734kbps  43.7 Mbps @E
DRA  ¢-dwds1 WDS 2230  558.8kbps  43.7 Mbps Sl ‘ —
Bandwidth Test (Running) = E3 General 8027x Signal | Nstreme NV2 Statistics
TeaTo (2002 | [ Gt ] T —
Protocol: € udp @ t Tw/Rx Signal Strengthll |-20/-26 dBm
e e
Local UDP Tx Size: {1500 \ Tx/Rx Signal Strength ChOf |-34/-29 dBm
_t Access List
Remote UDP TxSize: [1500 | /R Signal Strength Ch1fl[-20/-29 dBm | [[LEComto Access
Direction: |rec Ti/Rx Signal Strength Ch2y | | [ Copy to Connect st |
T Signal To Noisel| [71dB _“
TCP Connection Count: |20 ‘ 1 MAC Fin |
= Tw/Rx CCQY [80/59 % <
Local Tx Speed: | | ¥ bps 1item (1 selected) . Telnet
] P Throughput! =
2|
Hemoelx Jpeed e Ixbes Sl Shengih MAC Telnet
L Fandom D=ta |Rate | Strength |Last Measured || v Torch
— ! HT404 -30 00:00:11.42 [ o |
oo |« HT40-5 -30 [ 00:00:00.07
Passaor ] T HT40-7 | -30 00:00:00.02
; - HT406 -29 I 00:00:00
T 6Mbps  -26 N 00:00:00
Lost Packets: |0 HT206 -26 00:00:00.02
. HT207 -26 00:00:00.01
/T Qe HT403 -13 EENNNNNEN  00:16:03.03
Tw/Rx 10s Average: HT20-3 | -15 00:16:19.45
HT205 -15 00:01:14.58
To/Rx Total Average: ldertty  |Platfiom |Version |Board Na.| HT204 14 I 00:04:04.27
link-1-CPE  MikroTk 521 RB SXT .| HT402 -14 I 1d 19:08:37.41
R2 MikroTik 6.7 RB2011iL. HT20-1 -13 N 1d 23:17:32.75 |
" HT400 -13 NN 1d 15:08:48.89 |
HT40-1 13 DN 1d 19.08:48.88 | o
M Rx: 42.0 Mbps
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Laboratorio en oficina:

U

Presentacion del enlace inalambrico 1 (test TX — TCP)

{© 2dmin@D4:CABD:6C0AAO (link-1-AP) - WinBox v5.22 on RB SXT G-2HnD (mip

(][]

MPLS
Routing
System
Queues
Files
Log
Radius
Tools

New Teminal

MetaROUTER
Make Supout rif

Manual
Exit

T o) (o] |

0]
SOLUCIONES [P

CPU{100% (v Hide Passwords [ (7

EEEEEL

Interface | Ethemet | EolP Tunnel 1P Tunnel | GRE Tunel | VAN VRRP | Bonding L

Bandwidth Test (Running) =&

Test To: [172.16.802 |
Protocol: " udp @ tcp
Local UDP Tx Size: \1500

Remote UDP T Size: [1500 |

Direction: |send

TCP C ion Count:

—_—
{ |
Local Tx Speed: | | v bps
Remote Tx Speed: \» ‘ ¥ bps
["] Random Data
User: [admin
Password: \
Lost Packets: [0 |

T/Roc Currert: |43.5 Mbps/0bps
Tw/Rx 10s Average: |43.9 Mbps/0 bps |

Tx/Rx Total Average

R2

-1-CPE MikroTik 521

General 8021x Sanal | Netreme | NV2 | Statistics

Last Activity: |0.000s

Tx/Rx Signal Strengthf [-2/-18 dBm

Tx/Rx Signal Strength ChOff |-8/-24 dBm

Tx/Rx Signal Strength Ch1§ |-2/-19 dBm

T/Rx Signal Strength Ch2 |

Signal To Noise] (87 dB

OK
Remove

et
Copy to Access List
Copy to Connect List

Tw/Rx CCQY [72/78 %
P Throughput] |

MAC Ping
Telnet

el

MAC Telnet

4

»

MUM MX.2014

Torch

[Name /[ Type [L2mTU [T dio Name  |MAC Address |Interface | Uptime | |W..[Last Activity (5) | Tx/Rx Signal Strength f... | Tx/Rx Rate
R 4dbridgel Bridge 1600 44.2 Mbps D4:CA6D:AE:E2F3  wianl 2d 16:46.... no yes 10.000 -2/-1 270.0Mbps/270.0Mbps
R ¢isetherl Ethemet 1600 75.3kbps
R <4bwlani Wireless (Atheros 11N) 2290 442 Mbps {=]E3}
DRA _ ¢dwdsl wWDS 2290 44.2 Mbps
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Laboratorio en oficina:

* Presentacion del enlace inalambrico 1 (test RX — UDP)

(© admin@D4:CABD:6C:0A:A0 (link-1-AP) - WinBox v5.22 on RB SXT G-2Hn

‘E i;[ ‘ Safe Mode ‘[ CPU{54% (vl Hide Passwords [ ()
Quick Set
Interfaces Interface ] Ethemet EolP Tunnel IP Tunnel GRE Tunnel VLAN VRRP Bonding L1 Intefaces Nstreme Dual Access List Registration ‘ Connect List  Security Profiles
Wireless }—E‘YHouResetl
E | L e [ e = [T e ——| (2 (1 | P
Bridge [2mTU [1% [Rx T{|  [RadioName / [MAC Address  |[inteface |Uptime  |AP  [W..|Last Activity (s) | Tx/R Signal Strength .. | Tx/Rx Rate
PPP 1600  724kbps  80.8 Mbps link-1cpe  DACABDAEE2F3  wianl 2d16:44.. o yes 0.000 -33/5 300.0Mbps/270.0Mbps
Switch 1600 79.4 kbps 8.1kbps
Wireless (Atheros 11N) 2290  252kbps 815 Mbps =E]
Mesh DRA _ ¢dwdsl WDS 2290 9.3kbps 815 Mbps Sonal |
Seneral jnal streme isti
P [Mll | Bandwidth Test (Running) [=] S 9 I\{ — LS
MPLS P Test To: @5{6.80.2 ] : : Last Actviy: 00005 l Remove
Routing P Pl o i T/Rx Signal Strengttf |-33/-5 dBm |
System f Local UDP Tx Size: [1500 ] Tx/R Signal Strength Chi} |-37/-22 dBim |
e —
(ees Remote LIDP T Size: | 1500 | /R Signal Strength Ch§ |-35/-5 dBim | | Copyto ocess st |
Hes Direction: |receive T/ Signal Strength Ch | ‘ _COpy to Connect List
o — : -
g —— Signal To Noisgf [101dB ] Ping
Radius TCP Connection Count: {20 I S D 00 e | MAC Pin |
T P Tw/Rx |e4/69 % | 9
ools Local Tx Speed: \ | ¥ bps 1item (1 selected) Telnet
New Teminal Remote Tx Speed: ‘ ‘ > b P Throughpue | >
- i - Signal Strengths MAC Telnet
MetaROUTER B |—]
Make Supout rf = ~ |Rate |Strength |Last Measured || v | Torch
! e HT40-3 -18 [ 00:19:1256 | =
Manual User: [admn |4 HT20-3 -15 00:19:2298 | |
Bt Passwor: [ | HT402 -14 D 1d 19:11:40.94

HT20-1 -13 I 1d 23:20:36.28
HT400 -13 DN 1d 19:11:52.42

Lost Packets: | | HTA01 13 DI 1d 19:11:52.41
e HT202 -1 I 1d 20:44:53.21
DA Camyi0bpn 0 S My B HT404 10 NN 00001337
Tx/Rx 10s Average: HT405 -9 I 00:00:00.33
e HT406 -9 00:00:00
/A otal foretage: dentty |Platfom | Version | Board Na | HT407 - NN 00:00:0034
link-1CPE  MikroTik ~ 5.21 RB SXT .| HT204 -8 N~ 00:01:20.82

MikroTk 6.7 RB2011iL HT200 -7 I  2d 00:21:05.16 |

HT205 6 N 00012122 | |
6Mbps -5 NN 00:00:00.02 |+ |

Ininnina H
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Laboratorio en oficina:

Quick Set
Interfaces
Wireless
Bridge
PPP

MPLS

Routing
System
Queues

Files

Log

Radius

Tools

New Teminal
MetaROUTER
Make Supout f
Manual

Exit

o) o] |2

O
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Presentacion del enlace inalambrico 1 (test TX — UDP)

(© 2dmin@D4:CABD:6COAAD
0[] [ sefe ode

CPU:}‘@T |v| Hide Passwords

Test To: ]
Protocol: & udp € tcp
Local UDP Tx Size: |1500

Remote UDP Tx Size: [1500
Direction: [send
TCP Connection Count: ‘20
Local Tx Speed: | | v bps
Remote Tx Speed: \ ‘ ¥ bps
["] Random Data
User: [admin |a
Password: | |~
Lost Packets: |

Tx/Rx Cument:
Tx/Rx 10s Average: |
Tw/Rx Total Average: |89.0 Mbps/0 bps |

94.6 Mbps

2>~ il

Last Activity: [0.010s
Tx/Rx Signal Strength

Tx/Rx Signal Strength ChOj |-

Tx/Rx Signal Strength Ch1

Tw/Rx Signal Strength Ch2

Signal To Noise|

Interface ‘ Ethemet EolP Tunnel IP Tunnel GRE Tunnel VLAN VRRP Bonding L] Intefaces Nstreme Dual Accesslist Registration ‘Comect List Security Profiles
FazIF =1 Tl =l el =l EErse=al
(=] [l [=] [¥] |=| [ 7] |00 Reset |
[Name 7 | Type [2mTu [1x [Rx 1 Radio Name / |MAC Address |inteface |Uptime  |AP  |W...[Last Activity §) | T/ Signal Strength ... | Tx/Rx Rate
R 4bridgel Bridge 1600 1226Mbps  13.6kbps 4Plink-1cpe  D4CA6D:4EE2:F3  wianl 2d 16:50:... no yes 0.010 -13/5 270.0Mbps/300.0Mbps
R <ivetherl Ethemet 1600 736kbps  10.5kbps
R 4bwlanl Wireless (Atheros 11N) 2290 99.5 Mbps 8.8 kbps @E
DRA  <-dwdsl WDS 2230  122.6 Mbps 8.8kbps Signal ‘
General nal isti
Bandwidth Test (Running) =] E3 ek o Hetremes | (HViA it tisics oK

Remove
et
Copy to Access List

Copy to Connect List

MAC Ping

1item (1 selected)

Telnet

i

MAC Telnet

[Fp—

HT40-4
identty _[Platform _|Version _[Board Na.| HT405 -9 I
link-1-CPE  MikoTk 521  RBSXT.. HT406 -9
R2 MikroTk 6.7 RB2011L HT407 -8
HT200 -7
HT205 € I

| Last Measured |

00:00:01.82
00:25:33.17
1d 19:17:51.13
1d 23:26:46 47
1d 19:18:02.61
1d 19:18:02.60
1d 20:51:03.40
00:00:03.16
00:00:01.86
00:00:00.33
00:00:02.13
00:00:00.83
00:00:00.06
2d 00:27:15.35
00:00:00.22

»]4
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SOLUCIONES [P

Laboratorio en oficina:

e Configuracion del enlace (equipo Access Point)

Interface <wlan1>

General Wireless | Data Rates  Advanced HT
o Banda: 2GHz only-N (alcanzar las tazas
M - Dlsable de datos del protocolo IV”MO)
—— = Ancho de canal: 40MHz (en dispositivos
Rado Name: k125 “n” aumenta el rendimiento maximo
Scan List: |defautt ¥ |- can-
Wireless Protocol: |nv2 ¥ tOtaI)'
Securty Prfe: [defut : Modo de frecuencia: superchannel
Frequency Mode: |superchannel ¥ ITF:‘;I;"'
Country: [no_country_set +
Antenna Gain: |0 dBi
DFS Mode: |none ¥
Proprietary Extensions: post-2.5.25 ¥
Bridge Mode: |disabled -
Default AP Tx Rate: ¥ bps
Defautt Client Tx Rate: ¥ bps
v| Default Authenticate
v| Default Forward
Multicast Helper: |defautt ¥
enabled running unning ap

MUM MX.2014
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SOLUCIONES [P

Laboratorio en oficina:

e Configuracion del enlace (equipo Access Point)

Interface <wlan1=
Wirsless Data Rates | Advanced  HT HTMCS ...
illadvanced K3 ili 10 i 10
e : Cancel Habilitar la opcidn configuracion de los
Rate
Apply .
- 0 i
defadt_C conigured Rates para poder manipular los HT en
Supported Rates B \ﬂl
1Mbps 2Mbps 55Mbps [ 11Mbps “ N ”
Supported Rates A/G
6Mbps SMbps 12Mbps 18Mbps
24Mbps 2EMbps 48Mbps 5dlbps
TMbps 2Mbps 5.5Mbps 11Mbps
Basic Rates A/G
6Mbps SMbps 12Mbps 18Mbps
24Mbps 36Mbps 48Mbps 54Mbps
Reset Configuration
enabled unning running ap

MUM MX.2014
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Laboratorio en oficina:

e Configuracion del enlace (equipo Access Point)

Interface <wlan1>
HT T Creins: [ gl [#] chant Cancel Habilitar la opcidn que nos permitira
HT Fx Chains: |v| chainl |+ chainl Pocly .
s [ _ trabajar con 2 cadenas (2x2) en el
HT AMSDU Threshold: 8152 Cz:a:;; prOtOCO|O MIMO.

-+

HT Guard Interval: |any
HT AMPDU Priorities
v 0 1 2 3 Scan...

4 5 6 7 Freq. Usage...

Torch

Align...

[%5]
=

Snooper...
Reset Corfiguration

Simple Mode

enabled runining running ap

MUM MX.2014



Laboratorio en oficina:

o INEX

SOLUCIONES [P

e Configuracion del enlace (equipo Access Point)

leface cwllan 1>

HT HTMCS | WDS Mstreme WVZ  TxPower .

HT Supported MCS
[ MCS 1
MCS 2 MC53
MCS 4 MCS 5
MCS & MS 7

v MC5 8 ¥ MC5 9

v MCS 10 ¥ M5 11

o M5 12 ¥ MC5 13

v MCS 14 ¥ MCS5 15

HT Basiz MCS

v MCS0 MCS 1
MCS 2 MCS 3
MCS 4 MCS 5
MCS 6 WS 7
MCS & MC5 9
MCS 10 MCS 1
MCS 12 MCS 13
MCS 14 MCE 15

enabled

Habilitar la opcidn que nos permitira
manipular los esquemas de modulacién
y codificacion de las tazas de datos en
el protocolo MIMO.
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e Configuracion del enlace (equipo Cliente)

Interface <wlan 1>
GenerglWireless | Datz Bates  Advanced  HT K

J

lllsiatonwds |G nel i A i Te
— ’ I Conee I Mismos parametros de configuracion
and: Z-0riby- * Apphy

Channel Width: [20/40MHz HT Above T e | del AP para el enganChe solo

«

Frequency: (2442 MHz

pr——— Commert cambiaran:

3

e

) . Torch .
Radio Mame: |link-1-cpe — Y M Od O : Stat I O n _Wd S
Scan List: |2152-2734 ¥ | . .
IWireIess Protocal: |nv2 nstreme 802.11 L Freq. Usage... i Sca n L|St: 2 192_2734
Securty Frofile: defadl 5 b

Sniff

L.l

Frequency Mode: |superchannel
Snooper...

|

Country: |no_country_set

Antenna Gain: |0 dBi PO e

o

Simple Mode

+

DFS Mode: none

Proprietary Edensions: |post-2.9.25 *
WMM Support: |disabled ¥
Bridge Mode: |enabled
Default AP Tx Rate: * bps
Default Client Tx Rate: * bps
| Default Authenticate
Default Forward
Multicast Helper: |default ¥
enabled running connected to ess

MUM MX.2014
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Laboratorio en oficina:

* Presentacion del enlace inalambrico 2 (test RX — TCP)

(© admin@D4:CABD:6D:D7:2F (link-2-AP) - WinBox v6.12 on RE SXT G-2|

(][] [ safe Mode | CPUJ100% ¥ tHide Passwords M )
J& Quick Set Tl =
8 Interfaces nterface | Ethemet EolP Tunnel IP Tunnel GRETunnel VAN VRRP Bonding LTE
L ke [#~|[=] [#][%] @] [7] Find
e 1A B ) I ‘

&5, Bidge [ [Name /[Tye [2MTU [Tx Rx TiPacket p/s)  |Rx Packet p/s) a2l = -
2 PPP [R Htbridgel Bridge 1600 S406kbps  71.8 Mbps 1582 6009 Sonerat|[B2:0x) Sional |Netrermed| N2 [Stnstics _
—can |RS «ivether!  Ethemet 1600 914kbps  7.7kbps 30 11
= Wireless (Atheros ARS.. 2290 877.0kbps 725 Mbps 1610 6001 — Remove
°12 Mesh B -owd__WDS 2290 8630kbps 725 Mbps 1586 6001 |
sv | o —=
Tx/Rx Signal Strength Ch0: |-26/-11 dBm |
AMELS ; flestiin | 172:16.804 | Tx/Rx Signal Strength Ch1: [9/-7 dBm Copvlo fecens
#2 Routing Protocol: © udp @ t [ ]
! S 0D Ti/R Signal Strength Ch2: | SouytoComect Tt
52 System r Local UDP Tx Size ‘ e F— Ping
Qui =2 Signal To Noise: |102dB
’ ees Remote UDP Tx Size: | ‘ A —
5 Fies - = Tx/Rx CCQ: [67/81% | !
= Direction: | | ~ = Telnet
[] Log = P Throughput: | |
. Radius TCP Connection Count: |20 ] - Signal Strengths — MAC Telnet
5 Tools I Local T Speed: | | v bps |Rate _|Strength. |Last Measured | Torch
o ; HTA0 - DN = 00:01:1285 |+
B New Teminal Remote Tx Speed: | | ¥ bps HT200 -7 I 00:00:08.27 |
4 MetaROUTER 7 Random Data HT201 7 N 00:00:08.48
#2 Parii = HT202 -7 I 00:00:08.47
W C — ; HT203 -7 BN 00:.00:4598
| 3 Make Supout f User: |admin fa HT205 7 BN 00:00:05.15
T HT207 7 B  00:00:05.15
Nl Eomwiel | SR— HT403 7 NN 00000947 | |
Exit ——————— HT406 -7 I 00:00:00 |
Lost Packets: |0 | : HT407 7 I 00:00:00.12 |
I 1 i i Un— -00:08. el
R et | J Neighbors | Discovery lnterfaces HT204 6 00000858 [
Tx/Rx 10s Average: |0bps/64.5 Mbps \
Tx/Rx Total Average: |0bps/64.2 Mbps | Intefaces Nstreme Dual Access List Registration \ Connect List Security Profiles Channels
|= |7 o0 Reset
[[Radio Name + [MAC Address [inteface  |Uptime  |AP | W...[Last Activity () | Tx/Rec Signal Strength (dBnf [
ink2cpe  00:0CA2ES41T7  wlanl 0001300 yes 0.000 -9/5
w1117
|ninnina

MUM MX.2014



Laboratorio en oficina:
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* Presentacion del enlace inalambrico 2 (test TX — TCP)

(© 2dmin@D4:CABD:6D:D7:2F (link-2-AP) - WinBox v6.12 on RB SXT G-2HnD (mips

(0[] | safe Mode
A& Quick Set
| Interfaces
3 Wireless
a1, Bridge
=3 PPP
== Switch
©13 Mesh
s P
MPLS
42 Routing
G2 System
Q Queues
|| Files
Ll Leg
. Radius
A Tools
| New Terminal
=4 MetaROUTER
#5 Partition
| & Make Supout rif
& Manual

B Bt

Lol

CPU{100% (V| Hide Passwords [ ()

Bandwidth Test (Running) =1 E3

Test To:
Protocol:

Local UDP Tx Size

Remote UDP Tx Size

Direction:
TCP Connection Count: |

Local Tx Speed: |
Remote Tx Speed:

User:

Password:

Lost Packets:

Tx/Rx Current:
Tx/Rx 10s Average:
Tx/Rx Total Average:

[17216.804
Coudp @ top
1500
1500
send ¥
20
¥ bps
¥ bps
["] Random Data
|admin -
v
|0
176.8 Mbps/0 bps
67.6 Mbps/0bps

151.3 Mbps/0 bps

Inteface | Ethemet EolP Tunnel IP Tunnel GRE Tunnel VLAN VRRP Bonding LTE

X

=510.0.0.2/30 0.0.0.0
172.16.80.3/24 172.16.80.0

43| [T
i Network

[Interface i
1 wanl

bridge1

e v|%| |49 |7
~ [Name Type oMty e R ~ [TxPacket p/s)  |Rx Packet (p/s)
R Atbrdgel Bridge 1600 769 Mbps  756.3kbps 6416 1749
|RS  <ivethert Ethemet 1600  81.5kbps  10.1kbps 35 14
RS $dwlan1 Wireless (Atheros AR92cc) 2250 768 Mbps 942.5kbps 6438 1736
|DRS  ¢-d>wds41 WDS 2230 76.8Mbps 9425kbps 6410 1736
O[]
General  802.1x Signal | Nstreme  NV2  Staistics
Cole
Tx/Rx Signal Strength: |-17/-24 dBm _
Tx/Rx Signal Strength Ch: |-20/-26 dBm | m
Tx/Rx Signal Strength Ch1: |-24/-28 dBm
olicoaal Srengh Ch2;| - e ——
Signal To Noise: |73dB
Tw/Re CCQ: [35/77% ] annels
Signal Strenghs MACTenet |ty (TR Sgnal Sirengh d6m) § TR Rate
Fate [Siengh [iNersd [ [7] — 0.000 -17/:24 300.0Mbps/216.0Mbps
HT20-3 -29 N 00:00:0051 |o
HT20-1  -25 00:00:16.78 |
HT207 -25 00:00:00.29
6Mbps  -24 00:00:00 |
HT200 -24 00:00:12.82 |
HT20-2 -24 [ 00:00:09.66 |
HT204 -24 N 00:00:0088 |
HT205 -24 . 00:00:00.31
HT206 -23 00:00:00
HT40-7 -22 N 00:00:00.01
HT400 -21 I 00:00:1241 ||
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Laboratorio en oficina:

PRI

A Quick Set
8 Interfaces
1 Wireless
&%, Bidge
&3 PPP

= Switch
°13 Mesh

sl P P
7’ MPLS I
2 Routing r

57 System I
Q Queues

L] Files
Log
B Radius
X

[ New Teminal

{+

¥4 MetaROUTER
#5 Partition
| o Make Supout rif
& Manual

E B

Tools r

O

Presentacion del enlace inalambrico 2 (test RX — UDP)

1IN
SOLUCIONES [P

EX

2dmin@D4:CABD:6D:D7:2F (link-2-AP) - WinBox v6.12 on RE SXT G-2HnD (mipsbe) Fof=
1 CPU{56% (v Hide Passwords M (5}
Inteface | Ethemet EolP Tunnel P Tunnel GRE Tunnel VLAN VRRP Bonding LTE
e = e | B oo N = | |
+-|[~| [«][%] [a] [¥] [Frs ]
[Name 7 [Type [omTu [0 [Rx [Tx Packet jp/s)  |Rx Packet p/s) | Soral | = v
R #dbridgel Bidge 1600  656kbps 134.1 Mbps 2 11202 Gonet| |l ion! |iNsiame| V) [Sisics _
RS ¢ivether] Ethemet 1600 721kbps  9.8kbps 34 12 = i
RS 4bwlan1  Wireless (Atheros ARS. 2290  28.1kbps 1353 Mbps 41 11195 _— Remove
DRS _ ¢dwd.. 2290 110kbps 1353 Mbps 14 1115 Tx/R Signal Strength: |
—
T/Rx Signal Strength ChO: | —
- [172.16. — Copy to Access List
Test To: [172.16.804 Tx/Rx Signal Strength Ch1: ]
Potocal € wdp C [ —
W :°° S /R Signal Strength Ch2: J|[REedn Commets Tew
x Size: | | om— ' _“
n BT = Signal To Noise: |102dB |
lemote x Size: S = >
» : Tw/RxCCQ: [81/58% (| [ macheg ]
irection: |receive Tz
o P Throughput: | “ Tebet
TCP Connection Count: {507 j - Signal Strengths MAC Telnet
‘
Local Tx Speed: | |+ bps Rate _|strength |Last Measured | Torch
: A HTA00 - EEEE 00
Remote Tx Speed: | | ¥ bps HT203 -7
HT407 -7 00:00:00
L) Rendom Dat HT204 6 DN 00032355
— | HT401 - N 00:04:27.43
User: fadmin |« HT402 -6 N 00:0426.11
=i HT405 6 NN~ 00:00:0347 | |
Fossenl | Ir GVbps 5 NN 000000 |
: HT403 -5 NN 00001469 |
Lost Packets: | : HT406 -3 N 00:00:0253 |
= i | Di 2 - - ]
Ti/Rx Curtent: Neighbors | Discovery Interfaces |HT404 -1 DN 00000849 [
Tx/Rx 10s Average: |
Tw/Rx Total Average: | Interfaces  Nstreme Dual Access List Registration ‘Comect List Security Profiles Channels
=] |7} [o0 Reset |
[[Radio Name / [MAC Address [inteface  |Uptme  [AP | W..[Last Activity (s) | Tx/Rx Signal Strength (dBm) | |Tw/RxRate
| 2cpe  O0:0CA2ESA177  wianl 00:0445 0 yes 0.000 2/5 X
132.2 Mbps |
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Laboratorio en oficina:

O

* Presentacion del enlace inaldambrico 2 (test TX — UDP)

5D:6D:D7:2F (link-2-AP) - WinBox v6.12 on RB SXT G-2HnD (mips

1IN
SOLUCIONES [P

CPU{73%

v| Hide Passwords M ()

EX

Interface | Ethemet  EolP Tunnel

IP Tunnel GRE Tunnel VLAN VRRP Bonding LTE

Tx/Rx Signal Strength: |2/-5 dBm
/R Signal Strength ChO0: |-4/-6 dBm
Tx/Rx Signal Strength Ch1: |2/-10 dBm
Tx/Rx Signal Strength Ch2: |

| | safe Mode |
A Quick Set
Bandwidth Test (Running)
|8 Intefaces
3 Wireless Test To: |172.16.80.4
L& c
2 Bidge Protocol: @ udp tep
2 PPP Local UDP Tx Size: |1500
g Switch Remote UDP Tx Size: | 1500
“13 Mesh Direction: |send '+
25l IP )
= TCP Connection Court; [20
7 MPLS ) =
38 Routing I Local Tx Speed: | ¥ bps
i System I Remote Tx Speed: ¥ bps
’ Queues _| Random Data
B Fies User: |admin -
Log
‘@" = Password: v
b ius
X Tools { Lost Packets: |0
el et Ti/Rx Cumert: [141.3 Mbps/0 bps
=4 MetaROUTER
23 MetaROLTE Tx/Rx 10s Average: |133.4 Mbps/0 bps
#5 Partition
= Tx/Rx Total Average: | 56.4 Mbps/0 bps
| 4 Make Supout rif =
& Manual
= ] il
o Ul
‘running...
| O]
NEIRR 4 Fird ]
+ | Network Interface [
7 10.0.0.2/30 10.0.0.0 wlan1
7 172.16.80.3/24 172.16.80.0 bridge1

Signal To Noise: |110dB
Tx/Rx CCQ: [55/90 %
P Throughput:
- Signal Strengths
‘R’ater _StrengtH [Last Measured | V
HT20-1 -25 [ 00:03:2642 | o
HT200 -24 00:03:22.46 |
HT202 -24 [ 00:03:19.30
HT400 -21 00:03:22.05
HT401 -19 I 00:03:16.15
HT205 -12 I 00:00:00.70
HT40-2 -12 00:03:06.55
HT206 -6 I 00:00:0451 |
HT207 -6 DN 00:00:0041 |
6Mbps -5 N |
HT203 -5

Remove

Reset
Copy to Access List
Copy to Connect List

MAC Ping
Telnet

MAC Telnet

el

Torch

* = vx Ol |T

‘7 ”N’amrer ) Type ;LZ MTU [Tx _ |Bx Tx Packet {p/s) Rx Packet (p/s)

R  4tbridgel Bridge 1600 169.4 Mbps 11.6 kbps 14 23
RS <¢ivetherl Ethemet 1600 74.2 kbps 8.8 kbps 25 12
RS 4bwlan1 Wireless (Atheros AR92c¢) 2250 165.1 Mbps 5.4kbps 13668 1
DRS  <¢®wds41 WDS 2230 169.4 Mbps 5.4 kbps 14003 "

(=] E3)
General 802.1x Signal | Nstreme NV2 Statistics oK
Lot Activiy: [0.0005

annels

fty ) [T/ Signal Strength (dBm) |
0000 2/5

| Tw/Rx Rate

2700Mbps/2400Mbps |
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Test bo

nding Rx tcp

© admin@4C:5E0C:SAALF6 (R1) ~WinBox v6.7 on mip

0[] [ safe Mode
JIE1](8 o Ssfe Modss

| Interfaces

gﬁ Bridge

=% PPP

= Switch

©13 Mesh

s 1P )
2 MPLS )
#2 Routing ¥
5 System i
’ Queues

|| Files

-] Log

M Radius

XK Tools I
| New Terminal
¥ MetaROUTER
#5 Patition

| & Make Supout rif
& Manual

B et

Laboratorio en oficina:

O

i ‘wEx

SOLUCIONES [P

Interface | Ethemet EolP Tunnel [P Tunnel GRE Tumnel VLAN VRRP Bonding LTE
#_ [Name / [Type emTu [ | R ~ [TflPacket p/s)  [RxPacket p/s) |
RS 4Pbonding1 Bonding 62 115.4 Mbps 9784 1500
R 42bridgel Bridge 65535 6.6 Ms 117.9 Mbps 9936 10390 o —
evether] Ethemet 1598 Obhs Obps 0 0 Direction: [receive |
RS ¢iether2 Ethemet 1598 3.1 Ms 57.8 Mbps 4558 4929 = :
RS eivether3 Ethemet 1598 3.1 Mps 57.6 Mbps 4558 4855 TCP Connection Count: [20 |
<ivetherd Ethemet 1598 Obs 0Obps 0 0 :
vethers Ethemet 1598 ots Obps 0 0 Local Tx Speed: | v bps
ivethert Ethemet 1598 Obps Obps 0 0 : 1
sivether? Ethemet 1598 oths 0bps 0 0 Hemete [x peed: L I
S ¢vethers Ethemet 1598 Obps Obps 0 0 || Random Data
R evetherd Ethemet 1598 132.6kblps 6.0kbps 18 8
<ivether10 Ethemet 1598 0b] 0 0 User: {a}dvmlnr |-
<iosfpl Ethemet 1598 Obps Obps 0 0 =—
XS vplst VPLS 0bps 0bps 0 0 Password: i
Lost Packets: ‘6 '\
1gems (hocedcd) T/Rc Curert: [0bps/1245 Meps |
Tx/Rx 10s Average: |0bps/79.7 Mbps.
ighbors | Discovery Iterfaces T/Rx Total Average: |0bps/76.8 Mbps |
=face |MAC Address Identity  |Platforn  |Version  |Board Name [IPvé |Age(s) |UPtime B
bridge 1 D4:.CA:6D:6D:D7:2F link-2-AP  MikroTik  6.12 RB SXT G-2HnD no 9 5d 05:42: ‘. Rx" 1245 Wby
bridge1 00.0C:42E9:41:76 link-2CPE  MikroTk  6.12 RB SXT G-2HnD no 18 5d0542: Al | ||||“. bl ||||||||
bridge1 172.16.80.6 4CSENC526F:A6  R2 MikoTk 6.7 RB2011LS no 52 3d23:58: M
bridge1 172.16.80.2 CABD:AEE2F3 link-1CPE  MikroTik 521 RB SXT G-2HnD no 32 6d23:57:34unning...
bridge1 172.16.80.1 D:6C.0AAD link-1-AP  MikroTik  5.22 RB SXT G-2HnD no 3 00:04:12
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i ‘wEx

SOLUCIONES [P

O

Laboratorio en oficina:

Test bonding Tx tcp

(O 2dmin@4C:SE0C:5AALFA (R1) - WinBox v6.7 on RB2011ILS (mipsbe
[0][ ] [ safe Moce |

% (V] Hide Passwords M (7

| Interfaces
S5 Brid
25 ondge
Interface | Ethemet EolP Tunnel IP Tunnel GRE Tunnel VLAN VRRP Bonding LTE r—
=2 PPP R Test To: [172.16.806
= Switch ‘L.'H:‘ i‘ 5,} 19,3 ‘I,‘ ﬂ Protocol: € udp & tcp
s  [Name / [Type L2MTR [Tx ) ~ [TxPacket (p/s) |Rx Packet (p/s) | todiuoP Txsie: 500 |
ia Yesh RS~ @bondingl Bonding 115.0 Mbps 64 Mbps 10051 9483 4 et —
&P f R 4tbridgel Bridge 65585 117.5 Mbps 5.1 Mbps 10269 770 Remofe UDP Tx Size: {1500
MPLS I <ivethert Ethemet 1588 Obps Obps 0 0 e =
'\, RS <ivether2 Ethemet 1588 57.4 Mbps 3.2 Mbps 5026 4774 Direction: |send 15
# Routing P B|Rs  «ivether3 Ethemet 1 575 Mbps 3.1 Mbps 5025 4709 -
& System N <ivetherd Ethemet 1598 Obps Obps 0 0 TCP Connection Count: |20
4ivetherd Ethemet 1 Obps Obps 0 0 i
& Queves “vethers Ethemet 1548 Obps Obps 0 0 local TxSpeed: | | ¥ bps
5 Fies R <iether? Ethemet 1548 147 3kbps 7.0kbps 2 10 S
s arethers Ethemet 1548 0bps Obps 0 0 Horotebcdoced v
|} Log @ Obps Obps 0 0 | Random Data
= e = S —— 1
& 0 General Bonding ic | Ps s User: -
A Tools ) , D bps 0bps 0 0 =
3] New Teminal Tw/Rx Rate: |115.0 Mbps | /16.4 Mbps Password: | |v
®4 MetaROUTER T/Rx Packet Rate: |10 051p/s |/]9483p/s
—= Lost Packets: |0
¥ Parition Tw/RxBytes: |19137MB  |/[67GiB e
4 - = : Tx/Rx Current: |143.7 Mbps/0 bps
{ o Meke ot a6 To/Rx Packets: |1404 399 |/[5197270 | -
@ Manual T : : Tx/Rx 10s Average: |125.9 Mbps/0 bps |
Tw/Rox Drops: |0 [7[o | T
B et ; ; Tx/Rx Total Average: |114.3 Mbps/0 bps |
Tw/Rx Emors: [0 o |
Discovery Inteffaces
.Tx: 115.0 Mbps
Rx: 6.4 Mpy — I
L s it ettt /[PAddess  |MACAGdress oty [Plafom |Verson _[Board Name| ""1"8-- ]
172.16.80.3 D4CABD6D:D7:2F link-2-AP  MikroTk  6.12 RE SXT G-2HnD no 29 54 06:01:32
172.16.806 ACSEOC526FAE R2 MikroTi 6.7 RE2011iLS no 12 44001814
172.16.80.2 D4CABDAEE2F3 fink-1CPE MikroTk 521 RB SXT G-2HnD no 52 7d00:16:34
- 172.16.80.1 D4CA6D:6C.0AAD link-1-AP  MikroTk 522 RB SXT G-2HnD no 51 0023:12
=g’;a°‘;:1 ;04‘;31 3’5 I | 17216804 O000C42E9:4176 Ink-2CPE MkmTk 612 RB SXT G-2HnD no 39 5060134
acket: 94%3p/s 1l il
_l i enabled lmnning |slave
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SOLUCIONES [P

Laboratorio en campo:

Enlace instalado en sitio

* Distancia: 3 km.

e Altura en oficina: 6-8 mts.

e Altura en repetidor: 132 mts. sobre nivel del mary 4 mts. de torre

MUM MX. 2014



RIS ;
«L i e X
Laboratorio en campo: SOLUCIONES P

* Enlace instalado en oficina
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SOLUCIONES [IP

Laboratorio en campo:

* Enlace instalado en repetidor

S

Rl
i
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B
i
1
A_! K
|
N, N
:,".J“
vl
r %
> 1
&
> 1
(B
g -
| A
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A
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% A\
b2l |- s
\54F
\ 3
'l 8
N -
B
f‘[
a\
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Test Rx tcp

Laboratorio en campo:

[Rx Packet p/s)
2

7113
9
0
3433
3680

17216801
17216803
17216804
172.16.80.2

1 s
169.254.105.232

T

_[MAC Address | dentty
D4CA6D:6C OAAD link-1-AP

D4.CA6D 6D D7.2F link-2-AP
00.0C:42E94176 link-2CPE
D4CABDAEE2F3 Ink-1-CPE

Mikro Tik "RB SXT G-2HnD
Mikro Tk RB SXT G-2HnD
MiroTik RB SXT G-2HnD

Mikro Tik RB SXT G-2HnD

B2 MkoTk 67  RB201ULS

MUM MX.2014

|Age (5) |UPtime
41

39 64002

24 1d064

ll‘wEx‘

SOLUCIONES [P

O

TS —

Tx/Rx Current. |0 bps/67 9 Mbps ¢
TR s Avoge [OopwetBbEps ]
TR Tt e

| 1S
MlRx 679 Mbps

[unning
16

15  1d 064315




ll‘wEx‘

Laboratorio en campo: SOLUCIONES I[P

Test Tx tcp

EolP Tumnel | [P Turnel  GRE Tunnel | VLAN | VRRP f W A
&l [x] Prtocal C b © e
e . ownje o m[rskden)  [RePacebl) | B T T -
Fang 37 Mbps 6184 5670
65kbps 19 1 Remote UDP Tx Sze: [1500 -—}
H ; ) Drocon ot ¥4
1884 6 kbps 3092 2838 foend i 0
1893 Skbps 2832
0bps :
Obes Local T Speed
Obps e
Obps Remote Tx Speed: | —vibes
divetherd 10 1kbps
ivetherd Obps Random Data
<ivether10 0bps e 3
pap Obps C User |admin

Password

Lost Packets: |0
Tx/Rx Current |80.3 Mbps/0bps
Tw/Rx 10s Average. |53.2 Mbps/Obps
Tx/Rx Total Average: |53 2 Mops/0bps

Neighbors | Discovery Interfaces
7

Interface P Address MAC Address Identty Platforn | Vers Board Name
A bonding1 17216801 DACABDECOAAD link-1 AP Mikro Tk 5 RB SXT G-2HnD n
A bondng! 17216803 DACAGD 6D D72F Ink-2AP  MknTk RB SXT G2HnD P
A bondng1 17216.804 000CA2E94176 Ink2CPE  MkroTk 61 RB SXT G-2HnD
A bonding! 17216802 DACAGDAEE2F3 lnk-1CPE  MkoTk RB SXT G-2HnD ) 14064515
© A bondng! 17216806 ACSEOCS26FAE R2 MikoTk 67 RB2011LS 14065211

IPvé  Age(s) UPtme
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o INDEX

SOLUCIONES [P

MUM MEXICO ON SEPTEMBER OS - O6,
2014

Register for this event!

iGracias!

mum José Luis Sotelo Lavagnino

ventas@mikrotik-mexico.com.mx
MikroTik User Meeting joseluis@index.com.mx

I I Mexico in Guadalajara,

@ September 5 - 6
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