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Heckonbko mmndgpoB o 60 GHz

60 GHz aBnsaeTtcsa HenpuroaHbiM AN
MCMONb30BaHNA B Ooxae

- Jloxb

* PacctoaHua cBbille 500 MeTpoB HEQOCTUXKUMbI
- Jloxb

60 GHz He MoryT NponUTn Yepesa OOLEKTHI



Wireless Wire



Wireless Wire

 [lpegBapuTenbHO HaAcCTpoeHHas pagmnocesidb 60
GHz (Plug and Play)

* 4 anpa c vyactoton 716 My, 256 Mb O3Y

e Tonbko 5 BT MakcumanbHOM noTpebnsemon
MOLLHOCTH

» [lanbHocTb 100 meTpos unu 6ornee (1 Gbit full
duplex speeds)

 dopmMmMpoBaHus nyya
* [loggepxKka pexmma To4Ka - MHOroTou4Ka



Wireless Wire

 lllnpmHa kaHana 2.16 GHz

e O6owmn EIRP no 40 nbwm

e 32 aHTEHHDI

* 64 aHTEHHbIX NaTTEPHA

* becnpoBoaHoe nokpbiTe okono 180 rpagycos

e Llena $198



WAP 60G

 OTOEenbHOEe KIMUEeHTCKOoE
YCTPOUCTBO

* JlnueHsnsa 3 ypoBHS
e LleHa $99



wWAP 60G AP

* YCTPOWUCTBO TOYKU
OocTyna

* JlnueHsna 4 ypoBHS
e Llena $129



CpaBHeHMe C Opyrumn
ycTtpoucteamu MikroTik

» Camas BbiCcOKasi NponyckHasi CnocobHOCTb
becnpoBOOHON CETN NO CPABHEHUIO C NOObLIM
6ecnposoaHbiM ycTpoucteom MikroTik Ha
NAaHHbIA MOMEHT

Max throughput
X RX TX+RX

2.4 GHz dual 256Mbps 255Mbps  252Mbps r11e-2HPnD + RB800
chain

5 GHz dual chain  560Mbps 561Mbps 570Mbps r11e-5HPacD + RB800
60 GHz 1Gbps 1Gbps 2Gbps Wireless Wire kit

» Jlydyllee pelueHne ans KoOpoTKux
becnpoBoAHbIX COEANHEHNW

Band Tested device



[TponsBoauTenbHOCTb HA 100-
METPOBOU YCTAaHOBKE

Inkerface <wlanco-1=

General  Wireless  Status TraFFic|

o
=

g0l el

TxfRox Rates 9523 Mbps | {|951.9 Mbps Cancel

TifRx Packet Rate: |78 736 pfs | 1|78 702 pis Anply

FP Tso/Rc Rate: [952,3 Mbps | £|251,9 Mbps Disable

FP TxfRx Packet Rate: |78 736 pfs | 1|78 702 pis Comment

o
Tx/Rx Bytes: |162.2 GiB |1[161.7 GiB 2t

R
TxfR: Packets: [115 177 869 | t[114 516 267 Smewe

Tx/Rx Drops: |0 | ,|'|D Ve

TxfRx Errors: |0 1|0 Scan...

W1 9523 Mbps
WF:: 551.9 Mbps
T Packet: 73 736 pis
R Packet: 78 702 pis

|enabled running slave




CpaBHeEHME NPOU3BOAUTENBHOCTU C
NPOBOAHON CETbLIO
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1518

TCP

Throughput (<0,1% loss) Theoretical max 4096 Streams both ways
Frame size (bytes) kpps Mbps kpps Mbps %

64 2976.1 1,523.8 1977 1,012.2 66.43

128 1689.2 1,729.7 1612 1,650.7 95.43

192 1179.2 1811.3 1173 1,801.7 99.47

256 905.8 1,855.1] 905.8 1,855.1 100.00

384 618.8 1,901.0, 618.8 1,901.0 100.00

512 469.9 1,924.7  469.9 1,924.7 100.00

768 317.2 1,948.9] 317.2 1,948.9 100.00

1024 2394 1,961.2 2394 1,961.2 100.00

1280 192.3 1,969.2] 1923 1,969.2 100.00

1518 162.5 19734 1625 19734 100.00

TCP connection 181.6 1,970.6] 1816 1,970.6 100.00

All UDP tests are done with Xena Networks

specialized test equipment (XenaBay),and done

according to RFC2544 (Xena2544) with 0,1%

acceptable loss

TCP tests done by using iperf3:

https.//ipert.fr/




[lopoepxka pexmma Touka -
MHOIOTO4Ka

e JKCrepumMeHTanbHas noaaepxka y>xe ocTynHa
Ha4yMHasa ¢ Bepcun 6.41

* Tpebyetcsa nuueH3na 4 ypoBHSA NS YCTPOUCTBA
AP

* [loaKMOYEHHbIE KINMMEHTLI pacCMaTpUBalOTCA KakK
nHanemayanbHble MHTEPAEWUCHI - NErkKo
HacTpauBaloTCA 1 yrpaBngaloTCcA

* [lopoepxnBaet 0o 8 0 AHOBPEMEHHO
NOOKMOYEHHbIX KITMEHTOB



[loggepikka pexxmma ToYKa -
MHOroTo4Ka

 BO3MOXHOCTb (DOPMUPOBAHUSA Ny4ya
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Distance in meters

AP —-CLIENT 1] AP-CLIENT 2| CLIENT1-CLIENT 2| Angle degrees
100 99 62 36.3

93 99 94 58.5

93 102 105 63.7

91.6 89 93 61.9

99 89 1115 72.5

109 89 130 81.3

76 89 119 91.9

87.7 89 140 104.8

82.7 89 152 124.5

Tests done with 200 Mbps full duplex traffic to each

client device




[loggepikka pexxmma ToYKa -
MHOroTo4Ka

e [10 400 MbwuT / c 0AHOBPEMEHHO KaXXgomy
KnneHTy B HacTtpounke PIMP c 4 knneHtamu

[admin@al AF] > interface monitor-traffic wlangl-slawe-1,wlangl-slave-Z, wlangl-slave-3, wlansl-slavs-4
name:  wlangsl-slave-1 wlansl-zlave-2 wlangl-zlave-3 wlanol-zlawve-4

rE-packets-per-sacond! la 431 1o 034 1o 104 la 933
re-bits-per-sscond: 198, TMbps= 193, 9Mbp= 194, 8Mbps 204 . 8Mbps
fp-re-packets-per-sacond: la 431 la 034 1a 104 la 933
fp-re-hitz-per-s=cond: 198, TMbps= 193, 9Mbp= 194 . 8Mbps 204 . 8Mbps
ra-drops-per-secoind: 0 0 ] 0
rE-Srrars-per-second. 0 0 ] 0
tE-packsts-per-second. la 431 1a 050 1o 105 1o 522
tx-hits-per-second: 198, TMbps 194, 1Mbps 194, 8Mbps=s 201 . 0Mbps
fp-tx-packets-paer-sacaond: la 431 la 050 1o 104 1o 822
fp-tx-hitzs-per-s=cond: 198, TMbps= 194, 1Mbp= 194, 8Mbps 201, 0Mbps
tu-draps-per-s2cond! 0 0 0 0
tE-guan=s-Jdrops-per-secand: 13 354 ale 0
tr-srrars-per-s2cond. 0 0 0 0

- [ quit|D duawp |[C-2 pauses]



becnpoBogHble peXnmsbl

* becnpoBoaHble pexumbl ana 60 GHz
- “ap-bridge”
- “bridge”
- “station-bridge”
- “sniff”
» KoH(urypauua B meHto “/interface we0g”
- SSID
- Password
- Mode



HoBble dyHKkunm W60G

* /IameHeHa cxema NpPUcBOEHUA UMEH
MHTEPMENCOB PEXNMOB K O0fiee 3HaKOMbIM

- "bridge”, "ap-bridge”, "station-bridge"

» [1obaBneHbl onumn "put-stations-in-bridge”
n "Isolate-stations" gna ynpaesneHuga
NOAKIMHOYEHHBIMU KNUEHTaMWU

 Tenepb NnogaepXKMBarOTCA CKOPOCTHU
becnpoBoaHon nepegavn gaHHbix MCS
nog MCS4



HoBble dyHKkunm W60G

* TeopeTnyeckmn guanasoH yBeNuU4urcs
0o 200 meTpoB

» [lobaBneHa nogaepxka SNMP, HaunHas
c 6.42rc’



TecTnpoBaHune 6ecrnpoBOAHbIX
YCTPOUCTB

HecKkornbko COBETOB:

- [1lpegnoyTuUTEenbHO He 3anyckaTb TECTOBLIE
MHCTPYMEHTbI HA TECTUPYEMbBIX YCTPOUCTBAX

- [1poBepka HanNn4na y3kmx MecT

- BecnpoBogHble ycTponcTBa OyayT
MCMbITbIBaTb NOMEXMU



[IporpammHoOe obecneyveHmne ans
TECTUPOBAHUS

e Bandwidth test

- Pabotaet nog RouterOS, PC (Windows, Mac,
Linux)

e Traffic Generator

- PaboTtaet noa under RouterOS

 |perf and iperf3
- Pabotaet nog on PC (Windows, Mac, Linux)

e Speedtest.net
e [Ipyrme NHCTPYMEHTbI N NpOorpaMmmbl



Live demo

Test setup:

ap-bridge TX ] station-bridge
192.168.1.1/24 e 192.168.1.2/24

Ftool traffic-generator packset-tenplats
add ip-dst=192.,198.1.1 ip-gateway=192,198.1.2 ip-src=192, 1%8.1.10 nam==tazt]l odp-dst-port=100-300

Ftool traffic-generatar stioeanm
add wbp2=900 name=streaml packet-zize=1500 tx-template=testl



Live demo

» To start Traffic Generator run:
/tool traffic-generator start
e To stop:

/tool traffic-generator stop

* To run temporary Traffic Generator with extra
arguments:

/tool traffic-generator quick mbps=300 packet-size=256 duration=100



add 1
add 1

add mbps=400 n
add id=1 mkps=400 n

=nerator packet
=wlancl-3lave-1 ip-dst=1%9Z2,

LT L L al-T

LT L L al-T

ame=stri

Live demo

Stream 1

ap-bridge [
wlan60-station-1 <::‘]
192.168.1.1/24

wlan60-station-2
192.168.2.1/24

Stream 2

- R R
=Ty g, o =1 St
LR S8 R N Ay L e

I 168.1.]1 ip—gateway=192.1&
=wlan&l-slawve-2 ip-dst=1%2.168.2.1 ip-gateway=1%2.168

d GO STIEall

packet-size=1500 tx-template=pti

me=3trl packet-3ize=1500 tx-template=ptl

wawda Lo

station 1
192.168.1.2/24

station 2
192 168 .2 2/24
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.2.10 n

o

.1.10 name=ptl

me=ptl



Cnacum6o 3a BHMMaHue
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