Solucion de Red punto-
multipunto de alta densidad
con Mikrotik



Servicios de Conectividad
Telefonia VolP

Video Vigilancia

Enlaces Privados

Enlaces simétricos
Consultoria en Redes.

www.jafica.com



Presentacion Personal

* |[ng. Figueroa Castaneda Jaime Armando
* Redes y Telecomunicaciones
* Certificaciones

MikroTik | MkroTik Mﬁ‘%roﬂk\ MkroTik

 Email: jaime@jafica.com




Equipo como AP

* MantBox 15s — 19s
e 120°

e RB921, 720Mhz cpu
* Embebida

* RouterQOS




Equipo como CPE

e SXTsqg Lite5 16dbi
 SXTLite5 16dbi
 Disclite 21dbi
* LHG5 24.5dbi




TDMA

e El acceso multiple por division de tiempo
(Time Division Multiple Access o TDMA)
(wikipedia)

Frequency Frequency

TDMA Time CDMA Tirme



Modulaciones

HT Data HRate Data Rate Data Rate Data Rate Data Rate Data Rate
MCS Spatial | Modulation & Gl = 300ns S5Gl=400ns Gl =800ns 5GI=400ns GIl=800ns 5GI= 400ns
Index |Streamg  Coding 20MHz | 20MHz | 40MHz | 40MHz | 80MHz | 8O0MHz

0 1 BPSK 1/2 6.5 72 13.5 15 293 325
1 1 QPSK 1/2 13 14 4 27 30 585 65
2 1 QPSK 3/4 19.5 21.7 405 45 ars 975
3 1 16-QAM 1/2 26 289 54 60 17 130
4 1 16-0AM 3/4 39 433 81 a0 175.5 195
5 1 64-0AM 2/3 52 57.8 108 120 234 260
6 1 64-0AM 3/4 585 65 121.5 135 263.3 2925
7 1 64-0ANM 5/6 65 722 135 150 2925 325
1 256-QAM 3/4 78 86.7 162 180 351 380
1 256-QAM 5/6 n/a n/a 180 200 390 433.3
8 2 BPSK 1/2 13 14 4 27 30 585 65
9 2 QPSK 1/2 26 289 54 60 117 130

10 2 QPSK 3/4 39 433 81 a0 175.5 195

11 2 16-QAM 1/2 52 7.8 108 120 234 260

12 2 16-0AM 3/4 7a 86.7 162 180 351 390

13 2 64-QANM 2/3 104 115.6 216 240 468 520

14 2 64-0AM 3/4 117 130.3 243 270 526.5 585

15 2 64-0ANM 5/6 130 144 4 270 300 585 650

2 256-QAM 3/4 156 173.3 324 360 702 780
2 256-0QAM 5/6 n/a n/a 360 400 780 866.7




CPE S)

Wireless specifications

H GHz Transmit (dBm) Receive Sensitivity
GMEBitfs 25 -96
54MBit's 20 -30
MCS0 25 -95
MCST 19 -5

Wireless specifications

5 GHz Transmit (dBm) Receive Sensitivity
6MBitfs 31 -96
54MBit's 27 -51
MCS0 30 96
MCST 27 -7

MC39 22 -T2



Protocolo nstreme

Interface <wlanl:

HT MC5 WDS Mstreme | Tx Power Cument Tx Power Status Traffic .

v Enable Nstreme
v| Enable Polling
v [isable CSMA

|

Framer Policy: |exact size

Framer Limit: (4000

* Aprovecha la tecnologia TDMA

* Politica para combinar frames en uno mas
grande incrementando el rendimiento



Las estaciones adoptan el protocolo

Mode: EET I  + |
Band: |5GHz-A/N IE3
Channel Width: |20/40MHz eC G
Frequency: |autu " * | MHz
SSID: |JACUPEDT | -
| Scan List: |default EE
l_ Wireless Protocaol: |an}r‘1 || ¥ |
—
Security Profile: |default |+ |
L 1L 1 — —————
o Name |MAC Address \Inteface  |Uptime  |AP | W...|Last Activit.| Tx/Rx Signal ... |Tx Rate {/ Px Rate Y
wector Pe... E4:8D:8C.FE42:6F  wlanl 00:13:01 yes no 0.004 -52/-52 5-40MHz/25 300Mbps-40MHz/25/5Gl
[=1|E3
MCS  WDs NVZ  Advanced Status  Status | Traffic
OK
| Emable Polling Cancel
[ Disable CSMA =
ner Palicy: |nnne || ¥ |
Dizable
amer Limit: |32'|]'|] |
| " mmment




Alta Densidad de estaciones

Wireless Tables

WiFi Intefaces  WEDG Station  Mstreme Dual  Access List Registration | Connect List  Securty Profiles  Channels

|=| | 7| | 00 Reset |

|Radic Name |Last IP |Last Activity (s) = | Tx/Rx Signal ... | Tx/Rx CCQ (%}  |P Throughput (kb... | Tx Rate Rx Rate

4P Karaliz... 172.2. 0.230 -43/47 106/95 280677 300Mbps-40MHz/... 300Mbps-...
4HECTO... 172.2... 0.230 -58/-61 86/81 256390 300Mbps-40MHz/... 58 5Mbps-...
4 LOREN... 172.2... 0.190 -35/-38 115,110 140850 150Mbps-40MHz/... 58 5Mbps-...
4P RAFAE... 172.2. 0.170 -40/43 112106 280677 300Mbps-40MHz/... 300Mbps-...
4PELIBO... 172.2.. 0.170 -41/-48 102101 280677 300Mbps-40MHz/... 270Mbps-...
4pCLAUDI... 172.2... 0.120 -43/45 115,110 280677 300Mbps-40MHz/... 58 5Mbps-...
4P ALEJA.. 1921 0.120 -45/-51 106/95 280129 300Mbps-40MHz/... 240Mbps-...
4B RAINIE... 172.2... 0.110 -43/-51 116/110 280677 300Mbps-40MHz/... 58 5Mbps-...
4plosepa.. 172.2.. 0.110 -47/-51 115,107 280677 300Mbps-40MHz/... 58 5Mbps-...
4pLEIDA . 1722 0.110 -47/-54 113109 276358 300Mbps-40MHz/... 58 5Mbps-...
4pRUBID.. 192.1... 0.110 -42/47 112107 280677 300Mbps-40MHz/... 58 5Mbps-...
4»TREID .. 172.2. 0.110 -41/45 111,107 280677 300Mbps-40MHz/... 58 5Mbps-...
4JUAN . 1722 0.110 -38/44 110/106 280677 300Mbps-40MHz/... 58 5Mbps-...
4PJIMENA... 172.2... 0.110 -47/-51 105/91 264653 300Mbps-40MHz/... 58 5Mbps-...
4SMIGUE... 172.2.. 0.110 -44/-50 115/106 140850 150Mbps-40MHz/... 58 5Mbps-...
4P ANGEL.. 172.2.. 0.090 -43/48 110/102 279857 300Mbps-40MHz/... 58 5Mbps-...
4Plsacren... 172.2.. 0.080 -46/-51 116110 280677 300Mbps-40MHz/... 58 5Mbps-...
4P aabriela.. 172.2... 0.080 -34/-38 116110 280677 300Mbps-40MHz/... 58 5Mbps-...
4pCARLO... 172.2... 0.080 -45/-50 115/108 277693 300Mbps-40MHz/... 58 5Mbps-...
4SMIGUE... 172.2.. 0.080 -40/-41 110/106 280677 300Mbps-40MHz/... 58 5Mbps-...
4pLETICI.. 172.2.. 0.080 -48/-49 106,99 280677 300Mbps-40MHz/... 58 5Mbps-...
4P ERICKA... 172.2... 0.080 -49/-51 102/91 280677 300Mbps-40MHz/... 58 5Mbps-...
4P SAIRA . 1722 0.080 -33/-39 116110 140850 150Mbps-40MHz/... 58 5Mbps-...
4P ASOCIA.. 172.2... 0.080 -26/-38 116110 140850 150Mbps-40MHz/... 58 5Mbps-...
4JANET .. 172.2... 0.080 -35/-39 115/109 140850 150Mbps-40MHz/... 58 5Mbps-...
4pCARLO... 172.2.. 0.070 -41/47 112106 280677 300Mbps-40MHz/... 58 5Mbps-...
4BMARIT... 172.2.. 0.070 -45/-50 111,102 268861 300Mbps-40MHz/... 58 5Mbps-...
4pMAURL.. 172.2.. 0.070 -33/37 105/103 280677 300Mbps-40MHz/... 58 5Mbps-...
4pCLAUDI... 172.2... 0.070 -29/-39 92/100 261284 300Mbps-40MHz/... 58 5Mbps-...
4P ANEL A 172.2.. 0.040 -45/-49 98,97 278501 300Mbps-40MHz/... 270Mbps-...
4palejandr.. 172.2... 0.030 -42/45 104104 277962 300Mbps-40MHz/... 58 5Mbps-...
4pJOSEM... 172.2... 0.030 -38/-42 100,100 280677 300Mbps-40MHz/... 300Mbps-...
4PMENA .. 172.2.. 0.030 -37/-41 100,99 280677 300Mbps-40MHz/... 300Mbps-...
4P Jaxmin .. 172.2... 0.030 -48/-56 100,95 280677 300Mbps-40MHz/... 240Mbps-...
4pGEORG... 172.2... 0.030 -45/-51 100,92 280677 300Mbps-40MHz/... 270Mbps-...
4pDAVID ... 172.2... 0.030 -47/-54 100,91 280677 300Mbps-40MHz/... 240Mbps-...
4P Dianaja.. 172.2... 0.030 -41/47 100/87 280677 300Mbps-40MHz/... 58 5Mbps-...
47 tems (1 selected)




Latencia en 20Mhz

General | Advanced Cioxi
Ping To: |8.8.8.8 | e
Interface: | | i Close
[ ARP Ping New Window
Packet Count: | | bl
Timeout: |'IDD'|] | ms
|Seq # + |Host ‘Time  |Reply Size | TTL |Status
108 88328 26Tms 50 56
105 88338 138ms 50 56
110 88328 67ms 50 56
111 8888 153ms 50 56
112 8838 207ms 50 56
113 8838 263ms 50 56
114 88838 117ms 50 56
115 8888 109ms 50 56
116 8.8.3.8 144ms 50 56
117 8.8.8.8 127ms 50 56
118 884828 178ms 50 56
115 88388 152ms 50 56
¢ | |»

121 tems |'IE'I of 121 pack... | packet loss

Min: 20 ms |A1.rg: 25 ms |I'H'Ia:: 364

Ping (Running)
General |Advar1c:ed et
Stop
Interface: | | ~ Close
L] ARP Ping Mew Window
Packet Count: | | i
Timeout: |'I[PD'I] | ms
|Seq Hs |Hnst |T|me |Hepl}r Size |'I_I'L |Status 5
102 172 25 21 100ms R0 64 ;
103 1722521 251ms 50 64 B
104 1722521 826ms &0 64
105 172 25 21 12ms R0 64
106 172 2521 15Ims R0 64
107 172 2521 206ms R0 64
108 1722521 224ms 50 64
109 1722521 9Zms &0 64
110 172 25 21 107ms R0 64
111 17225 21 143ms R0 64
112 172 25 21 124ms R0 64 i
113 1722521 154ms 50 64
114 1722521 130ms 50 64 B
116 tems |11'E|::f 116 packets... 0% packet loss Min: 7 ms Ava: V1ms | Max: 311 msl



Latencia mas estable en 40Mhz

@E Fing (Running) =] E3

General | Advanced Siart General | Advanced Start

Fing To: (33838 Stop Fing To: || FresEy| Stop

Interface: g Cloze Interface: W Close

ARP Ping Mew Window ARF Fing Mew Window

Packet Count: 4 Packet Count: W

Timeowt: | 1000 ms Timeout: | 1000 ms
Seq # ¢ |Host Time Reply Size |TTL |Status * || |Seq# s |Host Time Reply Size |[TTL |Status -

gk 88838 62ms 50 56 - a0 1722521 21ms R0 B4 -

27 88338 Hms R0 o6 a1 172.25.2.1 15ms 50 G4

23 8888  40ms R0 56 a2 1722521 2hms 50 B4

85 3888  48ms 50 56 231722521 Z9ms 50 G4

90 333383  40ms R0 56 a4 1722521 13ms 50 B4

51 8888 Z3ms 50 56 g5 1722521 25ms R0 B4

52 38338 15ms R0 o6 a6 172.25.2.1 45ms 50 G4

53 88338 BEms R0 o6 a7 1722521 47ms 50 B

94 3838 T2ms 50 56 s 1722521 21ms 50 G4

55 8888 ZVms 50 56 89 1722521 17ms R0 B4

56 3328  44ms 50 56 90 1722521 2ms R0 B4

57 38338 15ms R0 56 91 172.25.2.1 23ms 50 G4 =

eiasas ime | ol S C—— ;
100ite... |96 of 100 pack... |4% packet loss (Min: 15 ... |Avg: 48 ... |Max: 39 ms |93 tem... |93 of 93 packets... | 0% packetloss Min:2ms |Avg: 30 ms |Max: 52 ms




Menor ruido en canales amplios

-103 -93 -83 -73 -63

5762.5 5765.0

#ofhits: ______ —
0 20 40 80 80 100

57325 5735.0 5737.5 5740.0 5742.5 5745.0 5747.5 5750.0 5752.5 5755.0 5757.5 5760.0 5762.5 5765.0 5767.5

—— Current M Average Maximum Channels




¢ Como lograr esos niveles de senal?

inea de Vista Siempre o
-resnel no comprometido -~

Usar Sectorial Adecuada

Usar Cpe’s adecuados a la distancia
Mayor ganancia
Alineacion precisa SIEMPRE!!!!
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Librar siempre zona de fresnel

-----




Sectorial Adecuada




CPE ADECUADO
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¢ Preguntas?



