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 Jesse Liu, Convergingstream
— Over 7 years experience using RouterOS

— Specialization in Wireless, VPN, Traffic control and User
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— MikroTik MTCNA, MTCWE Certifications (2011)

— GFI Software LANguard, EventsManager, EndPointSecurity,
Network Server Monitor, MailArchiver Certifications (2010)

— Cisco CCNA, CCDA, CCNP, CCDP Certifications (2001)
— Novell (1996), Microsoft (1997), Oracle (1997) Certifications



PART 1

Introduction 11n products
— RouterBOARD, MIMO Antenna, USB 11n Adapter
11n application examples
— Application examples 1 (Outdoor wireless bridge)
» Speed test (RB711-5Hn to RB711-5Hn, RB493G to RB493G)
— Application examples 2 (Indoor wireless access point)
» Speed test (H3C Dual Band 802.11n USB Adapter)
New product (RB/SXT)
AR9380 chipset support



RB493G

RE493G

ART161 6B0MHz
256ME DDR SDRAM

- 12BMB NAND

: i Gigabit Ethernet ports
H Switch Port |Host VLAN Rule | I supporting Auto-MDI/%
E 2x ARB31E
!_Tl Thrae MiniPCI Type ODLASIIIB
| [Name Switch  + |VLAN Mode | =
. pch] falback it catd foit
] ether1 awitch1 fallback ; z
| thers switch fallback
l ether? switch 1 Fallback = s
|| ethers switch Fallback i
! herd switch fallback 183
ether? switch2 Fallback Lx micraSh
etherd switch2 fallbaclk Power over Ethernet: 10..28Y
etherd switch2 fallback HEIORERE DOV T SV
i etherh awitch2 fallback Power jack: 10, av DC

Two DC fan power output
headers with rotation sensor
and automatic fan switching

) {maximum output current -

i 500mA taotal)

z 105 mm x 160 mm

ﬂ -

& 10 items g
———eeeeeeee Cperational: -20°C to +65°C

[-4°F tn 140°F)

Operational: up to 70%
relative humidity {non-
condensing)

~3W without extension cards,
maximum = 25W [(1BW output
to extension cards)
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RouterB80ARD R52n-M

U W
MAC © DOOCAMASESD

FOC 0 TYTRSIN
Tt gty -0

R52nM and R52Hn

Kay Features and Benafits

ual band IEEE 802.11ahb/gin standard
Qutput Power of up to 23dBm

8ig

put

Atheros ARS220, chipset

High Performance (up to 300Mbps physical data

rates and 2000Mbps of actual user throughput) with
Low Powear Consumphio

;

«  Modulations:

OFDM: BPSK, QPSK, 16 QAM, 8404AM

DSSS: DBPSK DQFSK CCK

graft 1o
*  Power mnsumpben MAX 1.95W
= ESD protection +/- 12kV

802.11a R Sersiivity Composite TX Power

| 1Mbit |85 |20 BMbit -85 JEX
[ 11Mbit a1 S4Mbit -80 17
| 6Mbit o8 | A 21
| B4MBit |81 [19 19
802.11n 2.4GHz | 16
MCS0 20MHz  |-95 21 | '\ﬁésr 40MHz |-74 13
|MCS0 40MHz |80 |21 o

MCS7 20MHz |-78 17 |

MCST 40MHz |75 16 |

rt for up lo 2x2 MIMO with spatial multiplesi

Ao BOARD RE0HR

LA TTETE T
e DODCAZEZIASE :

802.11b X Sensifivity T Power

Support for up o i spana mLtipleing
Four times the throughput ul a02.11alg

Atheros ARS220, chipset

High Performance (up to J00Mbps physical data
rates and 200Mbps of actual user throughput) with
Low Power Consumption

2 X MMCX Antenna Connector (J4 - Chain 0)

+  Modulations:

OFDM: BPSK, QPSK, 16 QAM, G404M

DSSS: DBFSK, DOFSK, CCK

Operating temperaturas: -50°C o +60°C

Idle power consumption 0.4W

Max power consumption TW

MiniPCI IlA+ design (3mm longer than MiniPCI HHIA)
1.5mm heatsink, 3mm RF shield thickness

+10KV ESD protection on RF ports

802,112 X Sersifivity  TX Powar

| 1Mbit {63 124 | BMbit 197 {25

11Mbit IEE 24 54Mbit -80 121
802.11g

| EMbit [-94 25 124
54Mbit | -81 22 | | 22
IMCS? 200z |77 18|
MCS0 20MHz | -84 25 IMCST 40MHz |74 |17 |
MCS0 40MHz | -92 |24

MCS7 ?m.wz 78 21

MCST 40MHz |-78 |20




RB/11-5HNn-M

RouterBOARD 711

cPU [ }ups24k based, Atheros AR7240 400MHz CPU |

Memory 32MB SDRAM onboard memaory (64MB on RB711A)

Boot loader RouterBOOT

Data storage 64MB onboard NAND memaory chip

Ethernet One 10/100 Mbit/s Fast Ethernet port supporting Auto-MDI/X
Wireless _Ene built-in wireless card ARS280 802.11a/n wireless EIEEE
MiniPCI slot none

Serial port none

LEDs Power and User LED, 5 status LEDs

Speaker Mini PC-Speaker

Power over Ethernet: 10..28V DC (except power over datalines)

PaWRE:A g Power jack: 10..28Y DC (RE711A only)

Dimensions 105mm x 105mm

Weight 82 g (2.9 0z)

Temperature Operational: -20°C to +65°C (-4°F to 149°F)

Humidity Operational: up to 70% relative humidity {non-condensing)

Power consumption 280mA (345mA max) at 12V

Router0s license Level3 (Leveld on RB711A)
T e

RX sensitivity 802.11a: -92 dBm @ 6Mbps to -76 dBm @ 54 Mbps
1 LED - on, if wireless client is 802.11n: -92 dBm @ MCS0 to —73 dBm @ MCS7
connected to AP (usually >= -89dBm) T powe 802.11a:Z3dBm]@ 6Mbps to 19dBm @ 54 Mbps
2 LEDs - on, if signal strength >= -82dBm 802.11n: 22dBm @ MCS0 to 15dBm @ MCS7

3 LEDs - on, if signal strength >= -75dBm
4 LEDs - on, if signal strength >= -68dBm
5 LEDs - on, if signal strength >=-61dBm



MMCX connector

MMCX antenna connector provides a secure and sturdy connection to
your antenna, and a special screw connection allows you to securely
fasten the card in it’s place.




MIMO Antenna

* TQJ-2458MIK x 3 2.4G~2.483GHz, 5.15G~5.85GHz-2.5dBi@2.4G, 4dBi@5G

* TQJ-2458MIC x 6 2.4G~2.5GHz, 5.15G~5.85GHz-2.5dBi@2.4G, 4dBi@5G




RB411AR
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H3C WNG612 Dual Band 802.11n USB Adapter

FCES T

802.11, 802.11a, 802.11b, 802.11g, BO2.11i
WM, WPAMNPAZ, 802.11h, 802.11j

802.11n draft:?.l:lj

b N

802.11a data rates 6, 9, 12, 18, 24, 36, 48, 54Mbps

802.11b datarates 1, 2, 5.5, 11Mbps

802.11g datarates 6,9, 12, 18, 24, 36, 48,54Mbps

802.11n (draft) 11n data rates MCS 0 to 15 I

EEHEREE

3CHE B02.1x WhiE

FEE PSK LE

. FF EAP-TLS. EAP-TTLS. PEAR

H 7 WEP-4OWEP-104 &

FHETKIP INE

5 CCMP &

ey |

AR

R 20M40MHz HEERE, WHEsiE 20/40MHz | B 20 MHz, #E

802.11n
40 MHz
3 &% short GI. 3% 400ns, B0Ons #1 5 Sk
L 7E BM Power Save

Hilk 3 7% Adhoc TR
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H3C WN612 Dual Band 802.11n USB Adapter

-

H3C Dual Band 802.11n USB Adapter Properties e S| . B
| General | Advanced | Driver | Dietails | Power I'H'Ianagement| Generg| | Advanced |Dn'\rer |DE$E|J'J5 | Power I'H'Ianaganent|
‘. H3C Dual Band 802.11n USB Adapter The following properties are available for this network adapte_r. Click
-y the property vou want to change on the left, and then select its value
on the right.
Driver Provider: Value:
Driver Date: 472772010 2.4 GHz Channel Width = 20/40 MHz(Awuto)
5 GHz Channel Width .
Driver Version: 35019 v = 81
Digital Signer: Microsoft Windows Hardware Compatibility ﬁ ng %ﬁ:} :Ilzgj“zn[gilmnel
Publisher Ad Hoc 802.11b/g Channel 3
i - - Ad Hoc Mode
[ Drriver Details 1 To view details about the driver files. CAM when AC Power
L Courtry Name g
[ |ipdate Driver... ] To update the driver software for this device. ;Ein;eﬂzﬂﬁmr;ﬂ;old
i Power Save Mode i
il B Dhiwer ff the device fails after updating the driver, roll Radio On./Of
= — back to the previously installed driver. ' Receive Buffers bl '
| |
[ Disable ] Disables the selected device. L] N
[ Urinstal ] To uninstall the driver (Advanced).
| oKk || Cancel | ok || Cancsl
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Nv2 protocol

Nv2 protocol is proprietary wireless protocol developed by MikroTik for use with
Atheros 802.11 wireless chips. Nv2 is based on TDMA (Time Division Multiple
Access) media access technology instead of CSMA (Carrier Sense Multiple Access)
media access technology used in regular 802.11 devices.

TDMA media access technology solves hidden node problem and improves media
usage, thus improving throughput and latency, especially in PtMP networks.

Nv2 is supported for Atheros 802.11n chips and legacy 802.11a/b/g chips starting
from AR5212, but not supported on older AR5211 and AR5210 chips. This means
that both - 11n and legacy devices can participate in the same network and it is
not required to upgrade hardware to implement Nv2 in network.

x86 does not currently support Nv2 (requires RouterBOARD hardware)
x86 may be supported in the future



Application examples 1 (Outdoor wireless bridge)

Intesface «wlan1>

Mstreme MNV2 | Tx Power Cument Tx Power Status ..

Interface cwlani>

TOMA Period Size: [E
Cell Radius: |30

| Securty

SSID: [NNN (ueuve Count: |2
Radio Name: |000C4267A28F i QoS: [defaut
Scan List: |defaul -

I\"ﬁalm Protocol: nv2 I lj

Securty Profile: | defaul

Nv2-security'> - specifies Nv2 security mode

Frequency Mode: |manual bppower

)

Nv2-preshared-key"> - specifies preshared key
to be used

DFS Mode: |none *
| Proprietary Extensions: post-2.9.25 ¥ .

wireless-protocol> nv2
(default value: unspecified) specifies protocol
used on wireless interface;

The bridge mode is basically the same as AP, but it
only allows one connected client.

14



Application examples 1 (Outdoor wireless bridge)

Inteface <wlanl1:=

Advanced HT |HTMCS WDS Nstreme NV2 . | oK |
HT Tx Chaing: |+ chainl |+ chainl | Cancel |
HT Rx Chains: |v| chainl [+ chainl | ronly |
P
HT AMSDU Limit: (8192 | — |
isable
HT AMSDU Threshold: (8152 | |
Comment
HT Guard Interval: |amye ¥ | Torch |
HT Extension Channel: |below control * | < |
Carn...
HT AMPDCL Pricrities
v 0 1 2 3 | Freq. Usage... |
4 5 & 7 | Align... |

ht-rxchains - which antennas to use for receive.
ht-txchains - which antennas to use for transmit.

ht-guard-interval - whether to allow use of short guard interval. "any" will use either short or
long, depending on data rate, "long" will use long.

ht-extension-channel - whether to use additional 20MHz extension channel and if it should be
located below or above control (main) channel. Extension channel allows 11n device to use
40MHz of spectrum in total thus increasing max throughput.

15



station-bridge

Imteface <wlan1:

General Wireless |Data Rates Advanced HT | oK |

| Cancel |

1 J R

Channel Width: [20Mhz  |[¥] | — |

Frequency: | 5765 | ¥ | MHz [ Commet |
T

Radio Name: |000C4267A6D4 | | Torch |

Scan List: |defauh | - | Scan... |

I I ) T

Security Profile: |defaut E; | — |

| Sniff.. |

Frequency Mode: |manual tepower || ¥ | Smooper.. |
oy e L]

Artenna Gain: |0 | dBi | Reset Configuaton |

This mode works only with MikroTik APs and provides support for transparent protocol-
independent L2 bridging on station device. This mode is MikroTik proprietary and can't
be used to connect other brand devices.



11n speed test

(t92)
1Ghps é

RB493G

(t92)
100Mbps é

RB711-5Hn

x86 appliance

200Mbps

100Mbps

[L-0
{E 1Ghps
RB493G
[L-0
{E 100Mbps
RB711-5Hn

x86 appliance
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Speed test: RB711-5Hn to RB711-5Hn

Interface List

Interface |Ehemel EolP Tunnel 1P Tunnel GRE Tunnel VLAN WRRP Bonding

[#~][=] [«][] [=] [7]

|Name / | Type [L2MTU [Tx |Re | Tx Packet (p/s) |Rx Packet {p/s) | Tx Drops | R Drops | Tx Emors |Rx Emors | |+
R 4bbridgel Bridge 1600 7 4 0 0 0 0
R eivethert Ethemet 1600 [ 53.8 Mbps 3.8 kbps 444D 5 i i 0 0
R 4bwian Wireless (Atheros 1TN) 2290 | 3.8kbps  53.8 Mbps 5 4433 0 0 0 0

20MHz: Up to 50Mbps of actual throughput.

Interface List

Interface | Fthemet EolP Tunnel  IP Tunnel GRE Tunnel VLAMN WRRF  Bonding

=] [ [2] (7] e

|Name ¢ | Type [LZMTU |Tx |Rx \Tx Packet [p/s) |Rx Packet {p/s) | Tx Drops | Rx Drops | Tx Emors |Rx Emors | | ¥

R 4tbridgel Bridge 1600 10 6 0 0 0 0
R rether] Ethemet 1600 § 58.2 Mbps 6.3 kbps 8150 9 0 0 0 0
R 4pwlani Wireless {Atheros TTN) 2250 6.3 kbps 58.8 Mbps 9 144 0 0 0 0

40MHz: Up to 100Mbps of actual throughput.
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Speed test: RB493G to RB493G

Iterfaces  Nstreme Dusl Access List Registration | Commect List  Securty Profiles

E @ = Reset Fird

|Radio Name ¢ |MAC Address linterface  |Uptime  |AP  |WDS |Last Activity (=) | Tx/Rx Signal Strength {dBm)f| T/Px Rate B |w
4-000C4267428F 00:0C42:67-A2:8F wilani 00:02:42 no no 0.000 -20/-20 L‘I_.'iﬂ.ﬂMbpsﬂBﬂ.ﬂMbps_J

Inteface List
Ethemet EolP Tumnel IP Tunnel GRE Tunnel VLAN VRRP Bonding
[#~][=] [¢][%] =] [7] Fing_|
|Name | Type [L2MTU |Tx \Rx | T Packet {p/'s) | FRx Packet (p/s) | T Drops |Rx Drops |Tx Emors |Rx Emors | | w
R 4tbrdgel Bridge 1524 0 bps Obps 0 1] 1] 0 0 0 !
s cther] Ethemet 1524 Dbps Obps 0 i 0 0 0 0
R 4isther2 Ethemet 1524 B0.3kbps 4 5kbps 3 7 0 0 0 0
lvetherd Ethemet 1524 Dbps Dbps 0 0 0 0 0 0
4isctherd Ethemet 1524 Dbps Dbps 0 0 ] 0 0 0
alsthers Ethemet 1524 Dbps Dbps ] i 0 0 0 0
Alvethers Ethemet 1524 Dbps Obps ] 0 0 0 ] 0
aiscther? Ethemet 1524 Dbps Obps 0 0 ] 0 0 0
alvetherd Ethemet 1524 0 i 0 0 0 0
R 4ictherd Ethemet 15248 1033Mbps  1216bps 8515 2 0 0 0 0
R 4bwlani Wireless {Atheros 11N) 1216bps  103.3 Mbps 2 8515 0 0 0 0

20MHz: Up to 100Mbps of actual throughput.
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Speed test: RB493G to RB493G

Inteffaces | Mstreme Dual  Access List Registration |Connec:t List Securty Profiles

(=] [ 7] [ Pt |

|Radio Name ¢ |MAC Address liteface  |Uptime  |AP |WDS |Last Activity (s) |T/Rc Signal Strength {dBm) ff T/Rx Rate 1 v
40-000C4267A28F O0:0C:42:67-A2:8F wilanl 00:15:21 no no 0.000 -23/-22 270.0Mbps/243.0Mbps

Interface List

Interface | Ethemet EolP Tunnel 1P Tunnel  GRE Tunnel  VLAN  VRRP  Bonding
| =
| Name | Type [L2MTU [T = | Tx Packet {p/'s) | Rx Packet (p/g) | T Drops |Rx Drops |Tx Emors |Rx Emors | | ¥
R 4tbrdoel Bridge 1524 0 bps 0 bps 0 0 0 0 0 1]
aivether] Ethemet 1524 Dbps Obps 0 i} 0 0 0 0
R #ether? Ethemet 1524 32.3kbps 4.5 kbps 10 7 0 0 0 0
4retherd Ethemet 1524 Dbps Obps 0 0 0 0 0 0
alsetherd Ethemet 1524 Dbps Obps 0 0 0 0 0 0
alrethers Ethemet 1524 Dbps Obps 0 0 i} 0 0 0
alrethert Ethemet 1524 Dbps Obps 0 0 o 0 0 0
alsether7 Ethemet 1524 Dbps Obps 0 0 0 0 0 0
alretherd Ethemet 1524 0 0 0 0 0 0
R 4hetherd Ethemet 152 1216bps  239.0 Mbps bl 19 690 0 ] 0 0
R dbwlan Wireless (Atheros 11N) 2120Mbps 1216bps 17 467 z 0 0 0 0

40MHz: Up to 200Mbps of actual throughput.
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Speed test: RB493G to RB493G

Intefaces | Mstreme Dual  Access List  Registration |Connec:tLisl Security Profiles

=]
|Radio Name /| MAC Address lirterface  |Uptime  |AP Iwns |Last Activity (s} | Ti/Fex Signal Strength {dBm) [ T/Rx Rate ]

4p000C426TAZEBF D0:0C42:6TAZEF wilani 00:01:02 no 0.000 -21/-1 2?1] OMbps/270. |I]I'u'II::q::u_J

Interface List

Interface | Ethemet EolP Tunnel IP Tunnel GRE Tumnel VLAN VRRP Bonding
|Name | Type [L2MTU [T [P | Tx Packet {p/'s) | Rx Packet (p/s) | T Drops |Rx Drops |Tx Emors |Rx Emors | | w
R ftbrdgel Bridge 1524 Dbps Dbps i] 0 i} i] 0 i
lsether] Ethemet 1524 Dbps Dbps 0 o 0 0 0 0
R 4lether? Ethemet 1524 814kbps 4 0kbps : g i} 0 0 0
4sctherd Ethemet 1524 Dbps Obps 0 0 0 0 0 0
alstherd Ethemet 1524 Dbps Dbps 0 0 0 0 0 0
lvethers Ethemet 1524 Dbps Dbps i} 0 i} 0 0 0
s cthers Ethemet 1524 Dbps Dbps 0 0 0 0 0 0
alsether? Ethemet 1524 Dbps Dbps i} 0 i} 0 ] 0
alsctherd Ethemet 1524 0 0 0 0 0 0
R 4isthers Ethemet 15240 96.1 Mbps 7920 8297 0 0 0 0
R___4pwian] Wireless (Atheros 11N) _ 2290Q __99.7 Mbps __56.1 Mbp 8213 7520 0 0 0 0

40MHz: Up to 100Mbps Full Duplex of actual throughput.
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Application examples 2 (Indoor wireless access point)

Interface <wlan1: = E | Inteface <wlan1s
General WWireless |Df-.ta Rates Advanced HT .. 0K / Advanced HT |HTMCS WDS  Mstreme N2 .
Mode: W Cancel
Band: |5GHz-onby-M +* Apply
Channel Width: 20MRz | ®|
Frequency: |5765 \i| MHz

HT Fix Chains: [v| chaind chain1

HT AMSDU Limit: | 8132 |
HT AMSDU Threshold: |8132 |

Dizable

Commert

Scan List: |default - HT AMPDU Priorities

v 0 11 ]2 (13
14 s & 17

Wireless Protocol: |202.11 Freq. Usage...

Security Profile: |profile

Align...

Sniff ..

Snooper...

Counitry: |china

Antenna Gain: |4 Reset Configuration

|
|
|
|
|
S5ID: |NNM — | HT Guard Interval: |ary |i|
Radio Name: |000C4257A6D4 HT Extension Channel: |below cortrol
Scan... |
|
|
|
|
|
|

Simple Mode
DFS Mode: |nnne

regulatory-domain - Limit available channels and  If China is set, these frequencies are used
maximum transmit power for each channel 5745, 5765, 5785, 5805, 5825
according to the value of country.
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Total Tx Power

Inteface <wlan1:

MW2  TxPower Cument Tx Power |Status Traffic

— Cumrert Tx Powers

|H::|te s |Tx Power |Real Tx Powe

| Total Tx Power

6Mbps

SMbps

12Mbps
18Mbps
24Mbps
J6Mbps
42Mbps
bdMbps
HT20-0
HT20-1
HT20-2
HT20-3
HT20-4
HT20-5
HT20-6
HT20-7
HT40:0
HT40-1
HT40-2
HT40-3
HT40-4
HT40-5
HT40-6
HT40-7

184Bm
184Bm
18dBm
18dBm
18dBm
17dBm
16dBm
13dBm
16dBm
16dBm
16dBm
16dBm
16dBm
16dBm
15dBm
11dBm
15dBm
15dBm
15dBm
15dBm
15dBm
15dBm
14dBm
10dBm

oK

Cancel

Ppply

Dizable

Comment

Torch

Scan...

Freqg. Usage...

Align..

Sniff...

Snooper...

Reset Configuration

Simple Mode
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Speed test: H3C Dual Band 802.11n USB Adapter

Peuing

Syuimm I | niefeces Nelrems Dol Acoses Ll
Csses m | hasm |

. [Rache Mo+ | MAC Aesn
frig “* W2 AR
Fadum

Took

|| Hame

A thricget
et
A beiher
Chetherd
Wrpterd
Lhethers
Hetherf
Ltrther?
Lietherd

i

i

rinfwe [Uptne 8P

il

Conrect st Secury Prollies

2T ro ro

domty i | TuvFin Sl Strergth
[

el
[Tipe L2nmu [Ty IR [T Pockst s} | Pocket o T oo R D
Errigs 15M i Hkipe 1 ¥ khps B

Ethermst 16 0 bps 0 b=

[Etharms) 158 Dbps 0 b=

[Ethamst 158 0 bps 0 bp=

[Ethamst 158 0 b= 0 bp=

Bhamat 150 0 bo= Db

Bhamst Tood 0 bo= D b=

Bhamat 15 0 bos 0 b=

Bhemat 15

Bhemat 150§ 1355 M 197 bom

Weplvn (Mhems 1 1H] = Biikioe 1354 Mxe

CPUBIE & HodePaawecs 0l

22| MikroTik Bandwctth Test w1

| ]
e | Bl | Enlf Terel FTumel GRETiemel VLAH VRAPF Bondng
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New product (RB/SXT)

RouterBOARD SXT SHnD

CcPU

ART7241 400MHz

Memory

32MB DDR SDRAM

Boot loader

RouterBOOT

Data storage

64MB onboard NAND memory chip

Ethernet One 10/100 with Auto-MDI/X
Wireless Built-in 5GHz 802.11a/n 2x2 MIMO
Antenna Dual polarization 2x2 MIMO antenna

ESD protection

15K\ ESD protection on each RF port
15kV ESD protection on the Ethernet port

MiniPCI slot none

Serial port none

LEDs Power and User LED, 5 wireless LEDs

Extras Beeper; Reset 5-.-.-itr:h

Power options

Power over Ethernet: 8..30V DC (except power over datalines)
Packaged with a 24V PSU and a PoE injector

Dimensions

140x140x56mm

Weight

265¢

Temperature

6dBi dual chain antenna built-in
Signal strength LED indicators on bac

Operational: -30C to +80C

25



RB/SXT

Second cable opening
1
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x86 appliance

100Mbps

RB/SXT speed test

(¢92) (t9))
é 100Mbps Full Duplex é

RB/SXT RB/SXT

100Mbps

x86 appliance
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AR9380 chipset support

[ T R T
1 i ¥ A2

Cumert Tx Power Status | Advanced Status  Traffic ..

Band: |5GHzN

Frequency: |5700 MHz
Tw/Rx Rate: |450 0Mbps/450.0Mbps
SSID: [RBADD_=rd
BSSID: [00-03:7F-40:81:5C
Radio Name: | DO037F40815C

| [ sat |
Protocol: % udp C ko
Remote UDP Tx Size: | 1500 | o]
Deection: |receive .3.5
20 .
Local T Speed: | | * bps
Remote Tk Speed: | | bps

Password: | -

Lost Packets: | 2622
/R Cumert: | Obps/311.4 Mbps
T/Fix 10s Average: |0bps/309.3 Mbps
Toe/Rx Total Average: |0 bps/278.1 Mbps
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PART 2

* Introduction 3G products

— RouterBOARD, 3G Modem, 3G Antenna, USB Accessories
« 3G application examples

— Application examples 1 (WCDMA and TD-SCDMA)

— Application examples 2 (CDMA2000)

— Application examples 3 (VPDN)
« Speed test (WCDMA, CDMA2000, TD-SCDMA)



RB411U

|CPU | Atheros AR7130 300MHz network processor
Memory ' 32MB DDR SDRAM onboard memory

| Boot loader | RouterBOOT

| Data storage , B4MB onboard NAMND memaory chip

| Ethernet One 10/100 Mbit/s Fast Ethernet port with Auto-MDI/X

| miniPCl One Mini '

______ B | ©ne MiniPCle slot for 3G modem (onboard SIM connector)]
Wireless not built in, possible by addTng a miniPCI card

| Expansion USB 2.0 with 5V 1A supply |

| Extras eset swiich, Beeper, Input voltage monitor

| Serial port One DB9 R8232C asynchronous serial port

| LEDs Power, NAND activity, 5 user LEDs

Fower options

Fower aver Ethernet: 10..28V DC (except power over
datalines). Power jack: 10..28Y DC

Dimensions 12.5 cm % 10.5 cm, Weight: 104g
Power consumption | 3-12W
Operating System  MikroTik RouterOS v3, Leveld license
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Huawei E220 (WCDMA)

)

L

1
-
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Huawei EC1260, EC1261 (CDMA2000)

http://wiki.mikrotik.com/wiki/Supported Hardware#3G_cards
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Huawel ET127 (TD-SCDMA)

http://wiki.mikrotik.com/wiki/Supported Hardware#3G_cards
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Sierra Wireless MC8781 (WCDMA)
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3G Antenna

Model

Frequency range §24~960/1710~2500MHz
VSWR <1.5

Gain 3.5dbi
Polarization Vertical
Maximum input power 50W
Impedance 50Q

Cable type RG58U
Length 3M

Input Connector N male
Dimensions of Antenna ®@115x55mm
Weight 1104
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5V power injector for RB493G and RB411UAHR
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Linksys USB200M Ethernet Adapter

|Device £ |"u"endnr |Name |Serial MNumber |Speed
11 RE400 OHCI rb400_usb 12 Mbps
1:5 Siema ... AifCard 12 Mbps

What's new in 5.0beta2 (2010-Apr-30 11:24):
*) added support for ASIX AX88xxx based USB Ethernet Adapters on RB4xx;
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Z-TEK USB Serial Port Converter

|Device s |"u’endnr |Name |Sn.=:ria| MNumber |Speed | |""’
1:1 RB400 OHCI rb400_ush 12 Mbps i
1:3 FTDI FT232R USB UART AJ00ev3U 12 Mbps

: RESU0 EH oAU _usb 50 Mbps

http://wiki.mikrotik.com/wiki/Serial_Port_Usage



RB411U and all accessories
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|
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39



Application examples 1 (WCDMA and TD-SCDMA)

Intedface <ppp-out1> (=1 E3 |} interface <ppp-out1>

Dial Command: |ATDT
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Application examples 1 (WCDMA and TD-SCDMA)

PPP Info
T

Status: |read1_.r | Stop
PIN Status: |nn passwaord required | Close

Functionality: |Fu|| |

GPRS Class: A-GPRS&GSMsi.. |

Manufacturer: |Sien—.:| Wireless, Inc. |

Model: |MC8781 |
Revision: |F1_2_3_15AP C/W... |

Serial Number: |356685011753223 |

Curment Operator: |CHN-CUGSM
Access Technology: |EIG

Signal Strength: |81 dBm
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Sending SMS from the RouterBOARD

« Command line example to send an SMS:
— /tool sms send usb2 channel=2 dst=+8613601360714 message="Help!";

« SMS can be sent while the port is used by other service (PPP or terminal)
« This feature is only supported for China Unicom and China Mobile.

MMM MMM KEE TITITITTIIIT KEE
MMMM MMMM KKK TITITITTIIIT KEE

MMM MMMM MMM III EKEEE KKK RERERER QOO000 IIT III EEE EKEK
MM MM MMM III EEEEE EER EBEE Q00 OO0 IIT ITI EEEEK
MMM MMM TIITI EKEK EEK RERRER 000 000 ITT ITI EEK KKK
MMM MMM TIII EKEEE EKEEK EER ERER QOO000 IIT ITI EEE EEK
MikroTik Router0S 5.0rcE {c) 1999-2011 http: //www.mikrotik. com/

Jtocl ams send usb? channel=2 dst=+8613601360714 message="Help!":




Application examples 2 (CDMA2000)

Irterface <ppp-out1: Interface <ppp-out1:
General |F‘F‘F‘ Status = Traffic Genersl FPPP |Status Traffic

Type: |PPP Cliert Dial Command: |ATDT

L2 MTU: 1500

Max MTU: | 1500

Max MRU: 1500
MRRU: |

User: |

Password: |

Remote Address: |

Profile: |default

Port: |usb3 [ Dial On Demand

Data Channel: |0 Add Default Route
Info Channel: |0 | | Use Peer DN3

Modem Init: | Kespalive Tmeowt: . |w

Simple Mode — Allaw Simple Mode

pap chap
APN: | mschap 1 mschap2

[] Mull Modem

PIN: |

disabled |Statu5: disabled Status: disabled
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Virtual Private Dialup Network (VPDN)

A VPDN is a network that extends remote access to a private network using a
shared infrastructure. VPDNs use Layer 2 tunnel technologies (L2F, L2TP, and
PPTP) to extend the Layer 2 and higher parts of the network connection from a
remote user across an ISP network to a private network. VPDNs are a cost
effective method of establishing a long distance, point-to-point connection
between remote dial users and a private network.

Instead of making connections directly to the network by using the expensive
Public Switched Telephone Network (PSTN), access VPDN users only need to use
the PSTN to connect to the ISP local point of presence (POP). The ISP then uses the
Internet to forward users from the POP to the customer network. Forwarding calls
over the Internet as opposed to making a long-distance PSTN call provides
dramatic cost saving for the customer.



Application examples 3 (VPDN)

g wh Intranet =S
LAC LMNS ‘

| ]

| ]

g L2TP tunnel 0; Internal server
]
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Application examples 3 (VPDN)

Intefface <ppp-out1:
General |F‘F‘F‘ Status | Traffic

Interface =ppp-out1:

General FFP |5tatus Traffic

MName:

o (B |4

Type: | PPP Client

L2 MTU: 1500

Max MTU: | 1500

Max MRU: |1500

MRRLU: |

Port: |usb2

Data Channel: |D

Info Channel: |2

Modem Init: | -

[ Mull Modem

APM: |'u'pdr1.bjapr1 | -

FIM:

Dial Command: [ATDT

|ser: |user§@b_hd'sl.vpdn
Password: |~

Profile: |default

[] Dial On Demand

Add Default Route

[] Use Peer DNS

Keepalive Timeout:

|
|
|
|
|
Remote Address: | hd |
|
|
|
|
|

Simple Mode _ Allaw Simple Mode

pap chap
mschap mschap?

|5tatus: disabled i Status: disabled

46



3G speed test: WCDMA

Interface <ppp-out1:
General PPF Status Tlﬁfﬁﬂ|

To/Rx Rate: |47.5kbps /(3.2 Mbps

Cancel

T/Px Packet Rate: |140p/s |/|285p/s

T/Fx Bytes: |585.2 KiB |//34.4 MiB

T/Fx Packets: |13 459 /126321

Tw/Rx Drops: |0 /(D

Tw/Rx Emors: |0 /(0

]|

.Tx Packet: 140p/s
. i Packet: 285p/s

Apply

Disable

Comment

Simple Mode

Interface <ppp-out1:=
General PPP  Status Tlflﬁiﬂ|

Tw/Rx Rate: [1908.8kbps | /|57.3kbps

Cancel

Tx/Fx Packet Rate: | 163p/s '/ 86p/s

/R Bytes: |98.3 MiB |/|44.5 MiB

T/Fix Packets: |89 032 /|75 323

Tw/Rx Drops: |0 /(0

Tw/Rx Emors: |0 |71

e 01 1

Apply

Disable

Comment

Capy

Remove

Taorch

Scan...

Info...

Simple Mode

|enabled |n.|r1r1|r1g

|5tatus: connected

Il T Packet: 163p/s
Bl Foc Packet: 86pse

|E.-nabled |n.|r1r1ir1g

|Statu5: connected
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3G speed test: CDMA2000

Intefface <ppp-out1:
General PPP  Status TIEIfﬁC|

Tx/Rx Rate: |17.2 kbps | /|1254.3 kbps

[

Cancel

Tw/Fx Packet Rate: |52 p/s /211 pss

Tw/Rx Bytes: |210.4 KiB /143 MiB

Tw/Rx Packets: |5 160 | /(20331

Tw/Rx Drops: |0 /[0

Tw/Fox Errors: |0 /[0

BT 17.2 kbps
R 12543 kbps

Il T Packet: 52p/s
Bl R Facket: 211 p/s

||IIII|II|IIIIII||||I||I||||IIII|IIIII|||I|||||IIIIIIII

Apply

Digable

Comment

2

Tol

Scan...

Infa...

Simple Mode

Interface <ppp-out1:
General PPP  Status T'Efﬁﬂ|

T/Fix Rate: | 1285.8 kbps

|/|16.9 kbps

Cancel

|

T/Fix Packet Rate: | 111p/s

|/|53pss

T/Fx Bytes: |25.2 MiB

| /31,6 MiB

To/Fix Packets: |29 313

| /|54 D67

Tix/Fex Drops: |0

|0

Tw/Fx Errors: |0

/|4

I

Bl 7= Packet: 111p/=
Bl R Packet: 53p/s

Apply

Dizable

Commert

2

Tol
Scan...

Infa...

II HIII

Simple Mode

|enabled |n.|r1r1ir1g |

|Status: connected

|enabled |n.|r1r|ing

|Status: connected
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3G speed test: TD-SCDMA

Interface <ppp-out1: Interface <ppp-out1:
General PPP  Status TElfﬁC| General PPP  Status Tlﬁﬁiﬂ|

Tw/Rx Rate: | 7.0 kbps | /|513.3 kbps Tw/Rx Rate: |132.0 kbps /1920 bps

Tw/Fix Packet Rate: |11p/s \/|6pss
Tw/Fix Bytes: | 43456 KiB |//25.3 MiB

Tw/Rx Packet Rate: |22 p/s |/|43p/e
To/Rx Bytes: |214.1 KiB \/[14.9 MiB

Tw/Rx Packets: | 11905 /19934

|;

|

|

Tw/Rx Packets: |5 406 /10886 I
Tx/Rx Drops: |0 /(0 | To/Fox Drops: |0 /[0

|

|

|

|

|

Tw/Rx Emors: |0 /(D Tw/Fx Ermors: |0 /[0

B T 7.0kbps
R 5133 kbps || |

B = DAy

Simple Mode Simple Mode

Bl T Facket: 22p/s Bl T Packet: 11p/s
(e e <o NN me e oo AR

|enabled |n.|r1r1ir1g | |Statu5: connected |enab|ed |n.|r|r1ir1g |Statu5: connected
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3G speed test: comparison

Download— 3Mbps

(d China Unicom (WCDMA)

oy i s
Mobile Card

Upload— 2Mbps

Download — 1Mbps
China Telecom (CDMA2000)
Upload—1Mbps

Download—512kbps
China Mobile (TD-SCDMA)
Upload—128kbps
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Contact Information

Chinese Name: x| &5

Mobile: 13601360714

E-Mall: jesseliu@convergingstream.com
MSN: jesseliu@convergingstream.com
Q0Q:191110225

Skype: jesse3750



End

Thank you for participating



