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Eu sou um entusiasta do MikroTik
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Eu sou um entusiasta do MikroTik
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O “novo” pacote wireless

O novo pacote Wireless(desde a vers 6.37),
implementa os seguintes novos recursos:

The DFS “settings”

Background scan

Wireless Scan features

Station Roaming

Repeater function

New Virtual Wireless Interfaces

Future features?

)
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O “novo” pacote wireless

Caso voce tenha interesse neste tema vocé

pode assistir minha apresentacao do MUM
em Milao 2017:

PDF: https://goo.gl/2TFtf8
Youtube: https://youtu.be/1MsbivitzEw
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A evolucao do pacote wireless

Os novos recursos do pacote

wireless da MikroTik:
@

nv2-downlink-ratio
recurso de sincronizacao de
APs Nv2

® e muito mais. .

\V

WIRELES
E

ROUTING & ELESS
I“ A CAD MY MUM Maceid 2017 © Lorenzo Busatti, http://routing.wireless.academy

12



nv2-downlink-ratio

* Novo recurso disponivel desde o RouterOS
6.40

* \Vai permitir vocé ajustar a proporcao de
download/upload do AP para as stations.
* Pode ser configurado de duas formas:
—Dynamic-downlink
—Fixed-downlink

&
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el Dnlink Ratio:

avnc Secrek;

=

ROUTING & WIRELESS
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Nstreme MYE ‘Tx Power Current Tx Power Skaktus  Traffic

nv2-downlink-ratio

TDMA Period Size:

Cell Radius:

Preshared Key:

Mode:

Queude Counk:

05

¥
30 krn
V| Security

M2 -usuario

dynarmic downlink ¥
50 %
2

defaulk *
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nv2-downlink-ratio

* Este recurso vai permitir vocé reservar “mais
tempo” de uso da wireless para o download
das stations

* Consequentemente vocé vai prover mais
bandwidth pros clientes

)
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nv2-downlink-ratio

*O valor padrao € 50
O valor minimo é 20
O maximo é 80

* Obs.: Estes valores sao percentual

&
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nv2-uplink-ratio

* A proporcao do Uplink e calculado
automaticamente com base no
downlink-ratio especificado.

Por exemplo para:
* Um downlink-ratio=70 -> Uplink = 30
* Um downlink-ratio=60 -> Uplink = 40

\V
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nv2-mode=fixed-downlink

* Este novo recurso vai permitr vocé agendar
estaticamente “mais tempo” para o
download das stations.

* Se voceé setar o valor de 70 o AP vai reservar:
—70% do tempo de download para os clientes
—30% do tempo de upload para clientes

)
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nv2-mode=fixed-downlink

Interi o~ <wlanz =

MNstreme MNYE |Tx Power Current Tx Power  Staktus  Traffic

TOMA Period Size: ¥
Cell Radius: |30 ki
V| Security

Preshared Key: |NvZ-usuario

_'_>Mnde: Fized downlink,
’ Diownlink, Rakio: |70 e
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nv2-mode=dynamic-downlink

* Este recurso permite que o AP defina
dinamicamente o time slot das estacoes.

* POREM: quando o link fica completamente
saturado ele vai usar o valor especificado por
vocé em Nv2-downlink-ratio(o default

e 50)

&
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nv2-mode=dynamic-downlink

ue>Face <wlanz >

Mstreme MYZ | Ty Power  Current Tx Power  Skaktus  Traffic

TDMA Period Size: ¥
Cell Radius: |30 krmn
V| Security
Preshared Key: |Mw2-usuario
m——) [MOde: | dynamic downlink *
et Dk Reatio: |50 %,
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Exemplo real de bandwidth

Entregar bom bandwidth a uma estacao é

simples, porém para mais estacoes nao &,

porque:

* EstacOes estao posicionadas em distancias
diferentes

e Existem diferentes datarates definidos

e Interferéncia

* Tempo “perdido” para gerenciar os time slots
para as stations

)
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Exemplo real de bandwidth

Fizemos alguns testes com
diferentes cenarios e setups, para
demonstrar como podemos
gerenciar os paramentros e
alcancar mais bandwidth,
especialmente em cenarios PtMP.

&
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Labl: dynamic-downlink 50

1 concurrent station
2 HT chains
N protocol Ce

Total bandwidth from the AP:
127 Mbps
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Lab2: dynamic-downlink 50

O concurrent stations
2 HT chains
N protocol Ce

Total bandwidth from the AP:
80 Mbps

WIR
E
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Lab3: fixed-downlink 70

O concurrent stations
2 HT chains
N protocol Ce

Total bandwidth from the AP:
106 Mbps

WIR
E
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Lab3: fixed-downlink 70

O O] admin@192.168.33.4 (MikroTik) - WinBox v6.40.5 on RB3011UiAS (arm)

Session  Settings Dashboard

Safe Maode Session: [192,168.33.4 cPUis% B E]

As Quick Set @

L CAPsMAN direction: transmit
tx-s3ize: 1500

=

Mowve up one lewel

Jcommard Use command at the base le
vel
[aduin@MikroTik] > tool bandwidth-test pro

i Mowe up to base lewel
Mowve up one lewvel

Soommand Use command at the base lewel

|78 Interfaces

1 ‘Wireless [adnin@MikroTik] > tool bandwidth-test protocol=udp user

22 Bridge =admin password="" direction=transmit address=192.1658.33 tocol=udp user=admin password="" direction [2duin@MikroTik] » tool bandwidth-test protocol=udp user=admin
o .11 ] =transmnit address=192.165,33.12 pazsword="" direction-transmit address=192.165.33.13

=2 PPP atatus: running status: running atatus: running

= Switch duration: ldmz3s duration: duration: 13m57s

tx-current: §.9Mbps

e LM-Current: LM-CUrrent:
Lo Mesh tx-10-zecond-average: 9.3Mbps . .
g P N Interface List
oo MPLS " | Interface Interface List  Ethernet  EolP Tupnel IP Tunmel GRE Tunnel VLAM YRRP Bonding LTE
Browrs [ ][c]
553 Syskem I"
Name /| Type \Actual MTU L2 MTU Rx Tx Packet (pfs)  |Rx Packet (pjs)  |FP Tx FP Tx Packet (pjs) |FP Rix Packet (p
Q Queues R 4bondingl Bonding 1500 1595 106.3 Mbps 24,3 kbps 8785 33 0 bps 23.8 kbps n
l:l Files RS 4j#etherl Ethernet 1500 1595 53.1 Mbps 11.3 kbps 4 392 16 53.9 Mbps 13.4 kbps 4 465
RS 4ipether? Ethernet 1500 1595 53.2 Mbps 12.4 kbps 4 393 17 53.9 Mbps 12.0 kbps 4 465
|, Log 4irethers Ethernet 1500 1598 0 bps 0 bps 0 ] 0bps 0 bps ]
) Radius 4ivetherd Ethernet 1500 1598 0bps 0bps i n 0bps 0bps n
. ; 4ibethersS Ethernet 1500 1593 0 bps 0bps 0 n 0 bps 0 bps n
/& Tools I #vethers Ethernet 1500 1595 0 bps 0 bps ] 0 0 bps 0 bps 0
[ Mew Terminal 4ibether? Ethernet 1500 1593 0 bps 0bps a0 n 0 bps 0 bps n
LI =] Ckk- k 100 b = [=] ke ke, ul (ul ke, M hee (ul
[ L.cp «
#L Partition 12 items
La—LOL4dI=4dVELJOE,. D SHI0S —] - . R
Lo Make Supout, if random-data: no rant.iom_d?taf no . tor—1 ﬂ-qﬁrnntxﬂ—:i:i::::' 2 Sﬁﬁ: I
Q Manual direction: transmit dli:fzizz: l:;gr&smlt
) tx-zize: 1500 )
S Mew WinBox -- [0 quit|D dump|C-z pause]
Exit @@ £ Mowe up to base lewel
— - Move up one lewvel * . Mowve up one lewel
Scommard Use command at the base lewvel ] @E Joommarnd Use command at the base lewvel
[adnin@MikroTik] > tool bandwidth-test protocol=udp uze Ztatus: can hot Connect (a|ll[ 2dninBMikroTik] » tool bandwidth-test protocol=udp users
r=admin pazsword="" direction=transmit address=19Z.168. duration: 0s " ladwin password="" direction=transmit address=192.168.33.1
33.17 tx-current: Obps 9
status: running tx-1l0-second-average: 0Obps status: running
duration: 13m37s tx-total-average: Obps duration: l3mZds
tx-current: 9.1Mbps random-data: no tx-current: 9.3Mbps
tx-l0-zecond-average: 9.:2Mbps direction: transmit tx-1l0-second-average: 9.3Mbps |
tx-total-average: 6.4Mbps | tx-size: 1500 tx-total-average: 6.5Mbps
random-data: no random-data: no
direction: transmit CeESt protoco direction: transmit
tx-size: 1500 =udp user=admin password="" direction=transmit tx-size: 1500
—— [0 quit|D dump|C-z pause] | g || |2ddress=192.168.33.18 —— [0 cquit|D dunmp|C-z pause] 5
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Lab4: fixed-downlink 80

O concurrent stations
2 HT chains
N protocol Ce

Total bandwidth from the AP:
125 Mbps

WIR
E
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Lab4: fixed-downlink 80

O O admin@192.168.33.4 (MikroTik) - WinBox v6.40.5 on RB3011UiAS (arm)
Session  Settings Dashboard

Safe Mode | Session:|192.168.33.4 CPU:ze B (T

Aa Quick Set @ @
L CAPsMAN direction: transmit Move up one level
8 Interfaces tx-size: 1500 Use command at the base le / Mowe up to hase lewel
= . Mowve up one lewvel
1 Wireless [adnin@MikroTik] > tool bandwidth-test protocol=udp user [aduin@MikroTik] > tool bandwidth-test pro /command Use command at the hase lewel
““‘ ., Bridge =adwin password="" direction=transuit address=1392.165.33 tocol=udp user-admin password="" direction [aduin@MikroTik] > tool bandwidth-test protocol=udp user-admin
-11 ~transmit address-192.168.33.12 password="" direction-transmit address-192.168.33.13
Lgfﬁppp status: running status: running status: running
== Swikch duration: lémlss duration: l7mdds duration: 17mdls
. tx-current: ll.dMhps tx-current: 10.6Mbps tX-Ccurrent:
Lo Mesh tx-1l0-zecond-average: 11.3Mbps . .
o Ip O Interface List
- MPLS " | Interface |Interfacelist Ethernst EoIP Tunnel IP Tunnel GRE Tunnel YLAN WRRP EBonding LTE
SR ][ Fing
o0 Syskem [
Name /| Type \Actual MTU L2 MTU | Tx Rx Tx Packet (pfs)  |Rx Packet (pjs)  |FP Tx FP Rx FP Tx Packet {pjs) |FP Rx Packet (p
Q Queues R 4rbondingl Bonding 1500 1593 125.5 Mbps 36,5 kbps 10 364 45 0 bps 39.6 kbps 1] -
] Files RS ivethert Ethernet 1500 1598 62.7 Mbps 17.5 kbps 5182 22 61,2 Mbps 18.0 kbps 5 067 ]
RS ¢ipether? Ethernet 1500 1595 62.7 Mbps 19.0 kbps 5182 23 61,1 Mbps 17.0 kbps 5065
|| Log 4jrethers Ethernet 1500 1598 0 bps 0 bps 0 1] 0 bps 0bps 1]
‘@ Radius 4ivetherd Ethernet 1500 1598 0bps 0 bps 0 n 0 bps 0bps n
e ) 4ipetherS Ethernet 1500 1595 0bps 0bps 0 n 0 bps 0bps n
A, Tools I ivethert Ethernet 1500 1598 0 bps 0 bps 0 0 0bps 0 bps 0
[ New Terminal 4ipether? Ethernet 1500 1593 0bps 0bps a0 n 0bps 0 bps n
LI =] Ck- 13 100 bl = =] O kbee ke, ul in} ke, M hee iul
(8] | cp .
#- Partition 12 items
) TR LOLdl-dverdge: o, JIops — tx-current: 10.6R00s
B i S e random-data: no ranc'iom—dgt,af 1o . tx-10-zsecond-averame: 11 H\'I'hﬁq [
9 Manual direction: transmit dlrect,}nn. transumit
, tx-size: 1500 tx-size: 1500
9 New WinBox —-- [0 quit|D dump|C-z pause]
Exit @@ £ Mowe up to base lewel
— . Move up one lewvel * .. Mowve up one lewel
Joonmand Use command at the base lewvel | @Efcummand Use command at the base lewvel
[adwin@MikroTik] > tool bandwidth-test protocol=udp use status: can not connect |a|ll[2dnin@MikroTik] » tool bandwidth-test protocol=udp user=
r=admin password="" direction=transmit address=192.165. duration: 0s admin password="" direction=transmit address=192.165.33.1
33.17 tx-current: Obps 9
status: runnihg tx-1l0-second-average: 0Obps status: running
duration: 17mZls tx-total-average: Obps duration: l17mlds
tx-current: 10.9%Mbps random-data: no tx-current: 1ll.5Mbps
tx-l0-zecond-average: 1ll.:ZMbps direction: transmit tx-1l0-second-average: 1l1.3Mbps
tx-total-average: 6.59Mbps | tx-size: 1500 tx-total-average: 6.9Mbps
random-data: no random-data: no
direction: transmit [aduin@MikroTik] > tool bandwidth-test protocol direction: transmit
tx-zize: 1500 =udp user=admin password="" direction=transmit tx-3ize: 1500
=— [0 quit|D dump|C-z pause] o || |2ddress=1592.168.33.18 -— [0 quit|D dump|C-z pause]

=)
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Labs results

1 station, ratiod 50 ->127 Mbps
O stations, ratiod 50 -> 80 Mbps
O stations, ratio f 70 -> 106 Mbps
O stations, ratio f 80 -> 125 Mbps

\V
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Nv2 AP
synchronization

lexperimental support]




Nv2 AP synchronization

* Introduzido no RouterOS 6.40

* Este recurso vai permitir que multiplos AP
Nv2 MikroTik Nv2 possam co-existir
utilizando a mesma frequencia e sendo
capazes de reduzir a interferéncia causada.

* Um dos mais desejados recursos introduzido
no RouterOS

* E este tem uma grande vantagem com
relacao a outros fabricantes: nao precisa GPS

)
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Nv2 AP synchronization

* Este recurso vai sincronizar os tempos de
transmissao/recepcao dos APs na mesma
frequencia, portanto “Os APs MikroTik Nv2
sincronizados” poderao re-aproveitar a
frequencia.

* Um recurso muito importante em locais onde
voceé possui diversos APs, dessa forma vocé
tera mais flexibilidade para planejar os
cenarios.

)
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Nv2 AP synchronization
Vv

®9
@9 ‘Q“ °qo
SID: Redel ““‘ “ “
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Nv2 AP synchronization

No cenario voce tera:
e Um AP “master”
* Multiplos APs “slaves”

* Todos eles deverao usar a MESMA
frequencia

* Porém poderao ter diferentes SSIDs

* E poderao usar diferentes Nv2 encryption
password

ROUTING & WIRELESS
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Nv2 AP synchronization

Entretanto todos deverao utilizar o MESMO
nv2-sync-secret.

Eles vao sincronizar usando o “password”,
independentemente do SSID.

)
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Mskreme MNYZ ‘Tx Power Current Tx Power  Skatus  TrafFic

Nv2 AP synchronization

TDMA Perind Size: ¥
Cell Radius: |30 krmn
V| Security
Preshared Key: |NvZ-usuario
—)  [0de: | synC masker *
el Di0ianlink. Ruatio: |70 o
m—) S NC SECPEE | NYE2-SYNC-USUALO

QJueude Counkt: |2

*|

05 |default

=
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Nv2 AP synchronization
Onterface cwlanz>

Mstreme MYE |Tx Power Current Tx Power  Skatus  Traffic

TOMA Period Size: ¥
Cell Radius: |30 krn
V| Security
Preshared Key: |NvZ-usuario
——)  MOdE: |svnC slave *
Cownlink Ratio: |50 %o
——}Sync secret: |NvZ-sync-usuario
QJuele Counk: |2
Qo5 |default *

)
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Nv2 AP synchronization

Os APs slave vao procurar pelos APs Master
gue possuem o mesmo "nv2-sync-secret".

Apos o AP Master ser encontrado, o AP Slave
vai calcular a distancia pro AP Master levando
em consideracao que o AP Master podera nao
estar no mesmo local.

)
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Nv2 AP synchronization

Em seguida o AP Slave comeca a operar e
adapta o period-size e o downlink-ratio com
base nas informacoes enviadas pelo AP
Master.

Apos um AP Slave estar operacional, outros
APs Slave poderao utilizar o Slave anterior para
sincronizar também.

)
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Nv2 AP synchronization

[lorenzofdTrainer] » interface wireless monitor wlanl /

;s AP - control
status: running-ap
charnmel: =247Z2/20/0n
wireless-protocol: nve
noise-floor: -1llodEm

registered-clients: [ o ——————

authenticated-clients: 0O /
nva-sync-state: searching

current-tx-powers: 1Mbps:5(53/78) 2Mbps:5(5/78) 5. 5Mbps: 5 5;
12Mbps: 5(5/8) ,18Mbps: 5(5/8) ,24dMbps: 510!
HT=0-0:5(5/8) HIZ20-1:5(5/8) ;HT=20-2: 51"
HTZ0-6:5(5/8) HT20-T7:5(3/3)
notify-external-fdb: no

)
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Nv2 AP synchronization

[lorenzodTrainer] = interface wireless monitor wlan?

status:

charnnel:
wirelezss-protocol:
noise-floor:
reglstered-clients:
authenticated-clients:
nva-sync-state:
Nnva-sync-master:
nvea-sync-distance:
nve-sync-period-size:
nve-sync-dowmlink-ratio:
notify-external-fdb:

A4F -Testzet
running-ap
selld/z20 ac
NV

aynced w—
E4:8D:8C:6E: 75:BF e
] G

2 r—

5D

Il

-— [ quit|D duamp|C-2 pause]

)

ROUTING & WIRELESS
HHlACADEMY

MUM Maceio 2017 © Lorenzo Busatti, http://routing.wireless.academy

42



Nv2 AP synchronization

* O AP Slave periodicamente escuta o AP Master e
verifica se o "nv2-sync-secret" ainda confere e em
seguida confere também os parametros
adaptativos.

* Se a interface do AP Master for
desabilitada/habilitada todos os Slaves vao

desconectar e iniciar o processo de sincronizacao
novamente.

* Se o Master AP parar de funcionar, os Slave APs
também vao parar de funcionar até encontrar um
novo Master pra sincronizar.
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Nv2 AP synchronization

Lembrem-se de que este recurso
especifico esta ainda em processo de
desenvolvimento e portanto
devemos efetuar diversos testes
antes de decidir colocar-lo em
producao.
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Mais novidades?

Observando o changelog:

Other changes since 6.39.2 :
*) wireless - fixed 802.11u wireless request processing;

What's new in 6.41rc52 (2017-Nov-07 08:48):

*) wireless - new driver with initial support for 160 and 80+80 MHz
channel width;

Figue atento!

)
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Conclusao

‘/Espero gue todos adotem estes
previlegiados “métodos de
melhoramento” da wireless o mais breve
possivel ©

&
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Obrigado!

Perguntas?’

http://routing.wireless.academy
routing@wireless.academy
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