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NMpepctrasnaem PTP 650

HapeXXHaa nepeaaya AaHHbIX 6e3
NPAMON BUAMMOCTU HA PACCTOAHUM
A0 8 Km

I

NHTerpnpoBaHHbIN 610K (BMA, c3aamn) NcnonHeHue ana paboTbl C BHELWHEN aHTEHHOM

014,9 no 6,05y
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PaboTta B ychosuax orpaHMYeHHOU NPAMON BUANMOCTH

Mpamaa snanmoctsb (LOS)
[0 200 km

OrpaHuyeHHas BuammocTb (nLOS)
[0 40 Km

Be3 npsamoit Buanmoctm (NLOS)
[10 8 Km

@ Cambium Networks 3



OcobeHHOCcTH PTP 650

e [lepenaya AaHHbIX MPU OTCYTCTBUU NPAMON BUAMMOCTH
e Paborta B gManasoHe ot 4.9 oo 6.05 Ny,

e [MporpaMMHO HacTpanBaemas WMPUHa KaHana
— 5,10, 15, 20, 30, 40, 45 Mri

* MponyckHasa cnocobHocTb no Ethernet o 450 M6uTt/c

* Manas 3ageprka — (ot 1 go 3 mc)

e CnekTpanbHasa apdpeKkTmsHocTb 10 6uT/Cc Ha 1 Iy,

NHTerpMpoBaHHbIN

C aHTEHHOM
— WHTEerpmMpoBaHHbIN C aHTEHHOM (Bna czaam)

* BapuaHTbl UCNO/IHEHUA

- ﬂ,ﬂﬂ Mcnoab3oBaHMA C BHEWHMMU aHTEHHAMM

e [anbHocTb Ao 200 Km (Npu NpAMON BUAMMOCTH)

* Mepepnaya Tpaduka Ethernet n native TDM (E1/T1)
* CMMMETPUYHbIE M aCMMMETPUYHbIE KOHOUTYypauum TDD

I

* [MogaeprKKa Ao 8 ypoBHEN NPUOPUTETOB [ina ncnonb3osaHua

* MNMopaeprkKka 6onbwimnx kagpos Ethernet — no 9600 6anT

* YnpaBneHue B pexkmmax in-band u out-of-band C BHELHMMM
dHTEHHaMU
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Выступающий
Заметки для презентации




MponycKkHasa cnocobHoOCTb

— !—Winncom Technologies

Lite: lo 125 M6wuT/c
Mid: Jo 250 M6uTt/c (2X Lite)

Full: Jo 450 M6wuTt/c (3.6X Lite)

450 -~
400 -
350 A
300 -
250 -
200 -
150 -
100 -
50 A

5 MHz
MHz MHz MHz

”F
4dd

30 40 45
MHz MHz MHz

B PTP 650 Lite
B PTP 650 Mid
PTP 650 Full

e YCcTpOWCTBa OTrpysKatoTca Kak Lite (o 125 Méwut/c)

e Cnomoubio NPOrPaMMHBbIX KAKOUEN YCTPOUCTBO KOHbUrypumpyetca Kak Mid nam Full

* 60-day trial license
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Y10 penaet PTP650 HapgeXXHbim pel.uel-meMls

MNoppeprxka 2x2 MIMO, Multiple-Input Multiple-Output
NHuTtennektyanbHaa OFDM, Intelligent OFDM (i-OFDM)
ApanTueHbIN BbIOOP MOAYNALUN N CKOPOCTU KOAMPOBAHUA

OnHamunyecknn Bbibop yactoTbl, Dynamic Spectrum Optimization (DSO)

Bbicokaa cnekTpanbHaa 3pPeKTUBHOCTb

@ Cambium Networks 6
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2x2 MIMO

* YectHoe MIMO 2x2 ¢ ncnonb3oBaHMem MHOTOKaHa/1IbHOro KOAMPOBAHUA C
BpemeHHbim casurom (Multi-Beam Space Time Coding, MBSTC)

* CurHan nepegaetcda no ABym KaHa/1laM C pa3anH0171 I'IOJ'IFIpM3aLI,MEI\/‘I
* JlaHHble NOCbIIAOTCA ABaXKAbl CO CABUTOM MeHee 1 MKC

* Ha npuvemHOI CTOPOHE CUTHaNbl AEKOPPENUPYIOTCA, YTO NO3BONSET 40OUTbLCA
NONONHUTENIbHOTO BbIUIPbILLA B BloaKeTe

Transmitter Multiple paths when nLoS Receiver

-4

Decoder

[}
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3
g U
=L
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Yto Ham aaet MIMO ¢c MBSTC? -

OpgHokaHanbHasi cuctema MHorokaHaHanbHasa cuctema c
BpEMEHHbIM COABUTOM

/\A OJJ,B

VN A Y

-15406

> [o 25 ob Bbivrpeiwa

-4006 /

3anac Ha 3amupaHusa 40 ob* 15 nb*

* [ina poctynHocTy KaHana 99.99%
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2x2 MIMO

* lMcnonb3yloTcs 2 nepeaatymka u 2 e CyLLecTBEHHO yBEINYMBAETCA
NPUEeMHUKA C HE3aBUCUMbIMM [OCTYNHOCTb KaHana cBA3un

aHTeHHaMU pa3HOM NonApmU3aLUn e BO3MOYKHO yBOEHME NPONYCKHOI

*  MWHMMU3MPYIOTCA 3aMUPAHNUA CNocobHOCTM B YCNOBUAX NPAMON
CuUrHana Buanmoctn (dual payload)

Single Payload Dual Payload

@ Cambium Networks 9
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UHTennektyanbHaa OFDM

B nononHeHne K MIMO B PTP650 ncnonbsyercs
mynbtTunnekcnposaHme OFDM ¢ konnvectsom nogHecywmx ot 880
0o 1024, yto obecneymBaeT BbICOKYHO CMEKTPaIbHYIO

3pPeKTMBHOCTb N bopeTcs:

® C MHOrO/ly4YeBbIM PacnpocTpaHeHnem

¢ CYACTOTHO-CEeNeKTMBHbIMUN 3aMNPaHNAMU

Product/ Platform  Pilot Tones Sub-Carriers

PTP650 64 1024
Harris 7800 64 256
Redline 64 256
802.16a @ 10 MHz 83 768
Any 802.11a/g 6 52
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ApanTusHaa moaynauua

Mo3sonaeT npeoaonetb npobaemsi ¢
3aMUPaHMUEM CUTHAA B U3MEHAIOLLINXCS !
YCNOBUAX, Hanpumep, B ABUNKEHUN

+ Increases availability with lower fade margins

ABTOMaTUYECKM U3MEHAET BUA, Moaynaumun 6e3 e
noTepb NakeTos * Combats signal fade e

QAv
[MOCTOAHHO OTCNEXKMBAET U3IMEHEHUE YPOBHA QER
CUrHana U NPoOU3BOAMUT NepeKaoYeHne 4o
BO3MOKHOI0 MOMEHTa NOoTepPM KaHana CBA3W

BbicoKkan AOCTYNHOCTb KaHa/1a CBA3U MNMpu
MeHbLUEM 3KCNJ1lyaTaulMOHHOM 3arace no
CpaBHEHUIKO C TPAANUNOHHBbIMKN CUCTEMAMHU

QPSK  BPSK

Ko 0.81 0.92 0.75 0.87 0.63 0.81 0.92 0.75 0.87 0.63 0.87 0.63 0.63

Pe-
KNM

D D D D D S S S S S S S S

D = [1sonHas 3arpy3ka (Dual Payload) S = OguHapHas Harpy3ka (Single Payload)
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AnHamunuyeckaa onTumMmmnsaLmAa YaCTOTHOTO W iwimcon echoboges
KaHana (DSO)

e ABTOMaTUYECKM BbIGOP
YaCTOTHOrO KaHana B paboyem
pexume

Linetal Rspiwse Chanmel Spectrunm

-

= &m &5

CneKkTpoaHann3aTop NOCTOAHHO
CKaHUPYET YaCTOTHbIM
AnanasoH

CuHxpoHusauma ymknos TDD
ONA CHUXKEHMA YPOBHA NOMeEX

- -
- - - - R

MBS . & om N

Chmrres Canrs Pregusncy | RSz

_ Clear Channels
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MpocTpaHCcTBEHHOe pa3HeceHue

Spatial Diversity

KAHA/Ibl CBA3U YEPE3 NZTOCKYIO NMOBEPXHOCTb

an/I nepeagayvye AaHHbIX MO 66CI'IpOBO,D,HbIM KaHa/lam 4epe3 noBepxHOCTb BOAbl, B
NycTtbiHE N B aHAJZIOTNUYHbIX C/Z1IYy4aAX BO3HUKAOT I'IpO6fI€MbIZ

d MHOI’OI’IVHEBOE PacrnpocCcTpaHeHUE 3a CHET OTPaKEHUA OT NOBEPXHOCTU

* B3aumonopassieHMe CUrHaN0B Ha BXoae npnemMHUKa

Pa3HeceHHble B NPOCTPAHCTBE AHTEHHDbI ocnabnatot BanAHME MHOTrony4esoro
pPacnpocTpaHeHA B AaHHbIX YCJ10OBUAX

@ Cambium Networks 13



— !—Winncom Technologies

CuxpoHusauua TDD

Transmit ; - ST :% Transmit
)+ o : __________ _ UNSYNCHRONIZED TDD WITH
Timeline SIGNIFICANT CROSS
INTERFERENCE

) Self-Interference

----- i All

Al \,
Transmit |, ~ ~ ~ ~ —~ > Receive
SYNCHRONIZED TDD
Timeline WITH GREATLY REDUCED CROSS
INTERFERENCE
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PTP-SYNC

;;__: ) * PTP 650 pabotaet B pexxume Time
‘ Division Duplex (TDD) n mo»KeT 6bITb

CUHXPOHU3NPOBAH C APYTM

o «((J ‘ o6opyaosaHmem Cambium

* Nnsa PTP650 pa3paboTaH BHELWHWM
cnHxpoHmnsatop PTP-SYNC

@ Cambium Networks 15


Выступающий
Заметки для презентации
PTP 650 radios support TDD synchronization technology which introduces a fixed TDD framing mode and allows frame timing in a link to be synchronized with other PTP 650 radios or an external GPS timing module, including: 
Global Positioning System (GPS) receiver – we recommend Trimble® Acutime™ which can be obtained from Trimble resellers. A complete list of recommendations is provided in the User Manual. 
A Cambium CMM when deployed with our Point-to-Multipoint systems
Another synchronized timing module with 1 Hz input 
We developed the PTP-SYNC unit to offer a reliable and convenient timing reference for PTP 650 radios. The unit:
Receives a time signal from the clock source
Sends the signal to the PTP 650 outdoor radio unit
Maintains synchronization between collocated radios when timing is unavailable as can occur if a GPS satellite goes off-line for a period of time
When a radio receives the PTP-SYNC timing reference signal, it adjusts its own timing until precise synchronization is achieved. 
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NIDU — noppep>kKa E1

e 8-noptosbin E1/T1 TDM moaynb gna PTP 650
o Jitter/Wander B cooTtBeTcTBUM ITU-T G.823/G.824
o 3agepxka 2.2 MC B OHY CTOPOHY

@ Cambium Networks 16
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be30nacHOCTb

* be3onacHoe ynpasjiaeHmne

— MNoppepXka SNMPv3

— MNoppepxka HTTPS

— Pa3srpaHuyeHune ypoBHen goctyna

— ABTOpuM3auma aoctyna yepes RADIUS

 llndposBaHue paanonHTepdenca
— 128/256-61T AES

@ Cambium Networks 18
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MbkocTtb B Bblbope KoHdurypauum PTP 650

OcobeHHOCTb

MNopaepxkKa IPv4 / IPv6 ana ynpaBneHma yCTPONCTBOM
Mopaynb TDM - 8 T1/E1 ports

Bbixoa, POE (Hanpumep ans Buaeokamepbl)
OnTtuyeckni nntepdeinc (SFP moaynb)

HacTponKa cummeTpumn KaHana cBA3U

1588v2 Synchronous Ethernet

Motpebnsemaa mowHocTb meHee 30 Batr

PasnnyHblie BapnaHTbl 610KOB NUTAHUA

MNepenaya ppermos c paamepom Ao 9600 6ant

@ Cambium Networks
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BHewHne uHtepdpeucsl

e T e

RJ45 HectaHaapTHbIn BXx0oA POE HectaHpaapTHoe nuTtaHme no Ethernet (PoE)

100/1000BaseT YnpasneHue u/mnu AaHHble, CUHXPOHU3ALMA

SFP SFP Gig Ethernet no ontyeckomy  YnpaBneHuwe, AaHHble, AaHHble + ynpaBaeHue,
nnm megHomy Kabento CUHXPOHU3aLMA .

AUX RJ45 Ethernet ¢ McTOYHMKOM BcnomoratenbHbi nopT Ethernet ana
nutaHmnsa 802.3at (Bbixoa) NOAKNOYEHUA BHELLIHUX YCTPOMCTB.

Antenna port N - TMna AHTEeHHa, ropu30oHTaIbHaA Ona NoAKNOYEHMA BHELHEN aHTEHHbI C

H nonAapusauma rOPM30HTaIbHOW NoAsipu3saLnen.

Antenna port N - Tna AHTEeHHa, BepTMKaabHaA Ona NoAKNOYEHMA BHELHEN aHTEHHbI C

\Y nonapusauma BEPTUKANbHOM NOnApM3aLmnen.

"

s ol

@ Cambium Networks 20



— rWinncom Technologies

BNAOKN NUTaHUA

Mopenb NOOOO65L001A CO00065L002A

PaclwmpeHHbIN Anana3oH paboymx TemnepaTtyp

o Heobxoaum ana nutaHma nopta AUX
Henoporon 610K nuTaHua ans ANM 4 P

OnucaHue Bxog, 48 B NOCTOAHHOTO TOKa
MCNONb30BaHMA B MOMELLEHUN
Bbixoa 48 B nocTtoAaHOro ToKa
ObecneumBaeT nuTaHne ana moayna TDM
Hanpa)eHue Ha ;
P 240 [ e TE TaE 120-240 B nepemeHHOro TOKa
BXoge 48 B NOCTOAHHOTO TOKa

Awvana3oH , . . .

Ot 0° po 40° no Uenbcuto Ot -40° po +60° no Uenbcuto
Temnepartyp

@ Cambium Networks 21
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ynpasaeHue

YOANNIEHHOE
YMPABJ/IEHUE

MHTEMPALMA
C NMS

CAMBIUM
WIRELESS
MANAGER

@ Cambium Networks
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KnuH — 1ybHa

* OnepaTtop dnekc
e 52 KM Ha BCTPOEHHbIe aHTEHHb
e 255 M6uTt/c arrpermpoBaHHON CKOPOCTU

Profile: 52.2 kilometers, Line-of-Sight

»

Dubna’ ' ' ' ' ! ' ' ' ' ' ' ' ' ' ' ' ' ' " Kiin

Height Above Sea Level (meters)

2.5 5 7.5 10 12.5 15 17.5 20 225 25 275 30 325 35 375 40 425 45 475 50

Range on path (kilometers)
Configuration at Each End F

Dubna Klin

Cambium MNetwaorks Integrated Dual Polar Antenna (23.0dBi) IZ| Cambium MNetwaorks Integrated Dual Polar Antenna (23.0dBi) IZ|
Antenna Height : 100 meters (Max height at site is 100.0 m) Antenna Height : 20 meters (Max height at site is 80.0 m)

Maximum EIRP : 50.0 dBm [T user limit Maximum EIRP : 50.0 dBm [ User limit
Maximum Power : 27.0 dBm User limit 27.0 dBm Maximum Power : 27.0 dBm User limit 27.0 dBm
[ interference : [ interference :

@ Cambium Networks _ _
Copyright 2016 Cambium Networks ™ Ltd.
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« System
» Configuration
Spectrum Expert
« Statistics
Wireless Port Counters
Main Port Counters
Aux Port Counters
« Diagnostics Plotter
C5V Downlload
Software Upgrade
Reboot

« Installation

Graphical Inztall

« Management
» Web
SHMP
Email
Diagnostic Alarms

Time:
» Syslog
« Security
Zeroize CSP=

Change Pazssword
Logout

@ Cambium Networks
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Linkz Klin_Dubna

Sitez BS_Klin

System Status - Master

Equipment

Link Mame

Klin_Dubna

Wireless

Wireless Link Status

Site Mame

Software Wersion
Hardwvare Wersion
Regulatory Band
Elaps-ed Time Indicator
Ethernet/ Internet
lfain P=U Port Status

BS_Kiin
S0850-01-20
BOPO4.03-1

4 Days 06:15:03

Main PSU Port Speed And Duplex 100 Mbps Full Duplex

Aux Port Status

Aux Port Speed And Duplex
MAC Address

Remete MAC Address
Remate Internat Addre=sz
TDD Synchronization

TDD Synchronization Interface

Status Page Refresh Peried

00:04:55:50:17:bd
00:04:55:50: 1a:ed
http:dM 0.110.122.171

Dizabled

jb@uu

Seconds

Maximum Transmit Power

Remote Maximum Transmit Power 27

Transmit Power

Receive Power

Wector Errar

Link Lozs

Transmit Data Rate
Receive Data Rate

Link Capacity Wariant
Link Capacity

Transmit Modulation Mode
Receive Modulation Mode
Link Symmetry

Receive Modulation Mode Detail

Range

| Update Pa.ge Refresh Period |

27 dBm
dBm

250, 240, 240, 24.0 dBm
-66.0, -£7.3, -69.0, -656 dBm
-18.5, -21.1, -24.0, -21.6 dB
139.4, 137.8, 1364, 137.0 dB

143.04, 142.05, 111.28, 143.04 Mbps

143.04, 125.58, 111.11, 112.86 Mbps

Full

25431 Mbpz

G4CAM 0.75 (Dual) (45 MH=)

16CLAM 0.87 (Dual) (45 MHz)

1to1

Limited By The Wireless Conditions

523 km

| Reszet form |
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Kusecu — HropoHropo (TaH3aHuA)

e 144 Km c aHTeHHamu 4ft
e 284 MbuTt/c arrpermpoBaHHON CKOPOCTU

[5.86Hz ~| |pTPes0 +| |Ful (Upto 450 Mbps) | |Other + | |Disabled -

FTP&50 Configuration

Bandwidth E1T1 Optimization  Sync Symmetry Dual Payload  Highest Mod Mode  Lowest Data Mode Master |
[49MHz =] [Mone | [P v| |Disabled  v| [Adsptive v| [Enabled v | [256QAM0.81 +| [BPSK0.63Sngl v | Kives -

Profile: 143.6 Kilometers, Line-of-Sight

-3

m

. Kivesi ' ! ' ' ' ' ' ' ' ' ' ' Ngorongéro
03400 | g
& 3200} =
£ 3000 | ———
5 2800} i 1 |U
Z 2600} B —— |
= 2400} — :
o 2300 Double-click to edit profile
wn I Drag with mouse to select obstructions |
g 2000 Alt+Drag to select terrain 1
9 1800 Shift+Drag to select both 1
< 1600} Right-Click for menu 1
£ 1400} — _
2 1200 1
T 1000} .
800
10 20 30 40 50 60 70 80 S0 100 110 120 130 140
Range on path (kilometers)
Configuration at Each End FS

Kivesi Mgorongoro

Andrew 4ft Dual-Polar Parabolic F¥4F-52 (35. 2dBi) E Andrew 4ft Dual-Polar Parabolic FY4F-52 (35. 2d8i) E|

Antenna Height : 30 meters Antenna Height : 10 meters

@ Cambium Networks _ _
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Kusecu — HropoHropo (TaH3aHuA)
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File Edit

i~ 8 -2 é

Yiew Favorites

Tools Help
Page = Safety > Tools~ g' i @ @ E] =

({i Cambium Networks

Status

« System
» Configuration
Spectrum Expert
» Statistics
» Diagnostics Plotter
Software Upgrade
Reboot
« Installation
Graphical Install

« Management
» Web
SNMP
Email
Diagnostic Alarms

Time
» Syslog

Link: Kivesi to Oldean

Equipment

Attributes ________fvae _______________|Units]
Link Mame

Site Mame

Software “ersion 50650-01-21

Hardware “ersion BOPO4.03-C

Regulatory Band 16-59GHz-Oher
Elapzed Time Indicator S Days 17:47:40

Ethernet | Internet

Main PSU Port Siatus CoppertinkUp

System Status - Master

Site: Kivesi Hill

Ntain PSU Port Speed And Duplex 100 Mbps Full Duplex

Aun Port Status

A Port Speed And Duplex
MAC Address

Remote MAC Address
Remote Intemet Address

TDD Synchronization

TDD Synchronization Interface

@ Cambium Networks

D0:04:56:50:19:61
D0:04:536:50:18:13
http M 72.16.1.7

Dizabled

Wireless

Wireless Link Status
Maximum Transmit Power

27

Remote Maximumn Transmit Power 27

Transmit Power

Receive Power

“fector Ermor

Link Loss

Transmit Data Rate
Receive Data Rate

Link Capacity “Varant

Link Capacity

Transmit Modulation Mode
Receive Modulafion Mode
Link Symmeiry

Receive Modulation Mode Detail
Range

240, 239, 230,
0.5 B34, BT,
L G
1507, 1558, 153.0,
165.53, 14213, 116.24,
14224, 141.98, 116.24,
Full
284 45

240
-G2.2
-23.8
1247

14224
14224

540AM 0.92 (Dual) (40 MHz)
540AM 0.92 (Dual) (40 MHz)

1to 1

Limited By The Wireless Conditions

143.8

Attributes ________Jvawe [units]

dBm
dBm
dBm
dBm
dB
dB
hbps
Mbps

Mbps

km



PTP700
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PTP 700 Key Features

. Ultra Wide-band operation . Network Integration
— 4.4t05.925 GHz in single device —  IPv6/IPv4 dual-stack management
— 4GHz C-Band / NATO Band IV; 5GHz Unlicensed —  Extensive quality-of-service (QoS) supporting up to 8

— Alignsto NTIA channel planning rules queues

. . —  Jumbo frame support — up to 9600 bytes
. Proven High Performance Air Interface PP P y

—  Two Physical data paths
—  Upto 450 Mbps aggregate throughput
— Upto 124 mi (200 km) range
—  NLOS/nLOS/LOS

—  Channel Flexibility: 5, 10, 15, 20, 30, 40, 45 MHz

— In-band and out-of-band management
— 1588v2 and Synck Precision Timing Protocols

—  Standards-based Connectivity Fault Management

. Secure and Ruggedized
—  128/256-bit AES encryption

—  Adaptive, Symmetric and Asymmetric TDD —  FIPS140-2in progress
configurations —  MIL-STD-810G / IP66/IP67

* Interference Tolerant —  SNMPV3/HTTPS sy

—  Dynamic Spectrum Optimization

— Low 1 to 3 mslatency — one way

— 10 bps/Hz spectral efficiency

—  SuperHet receiver o T
—  High system gain

. Tactical Flexibility

— Integrated+Connectorized and Connectorized models

— < 35W Power Consumption i
—  Two Gigabit Copper and one Fiber SFP ‘“Mm
I —

All specifications subject to change prior to product launch.

@ Cambium Networks 28


Выступающий
Заметки для презентации




PTP 700 HCMP (High Capacity Multipoint) nero 2016

Kamepa
BMAeoHabnoaeHns

HCMP 700 Hub | ,
(omni or sector) " J @
m:

8
"‘ YaaneHHsit yaen PTP700

(HanpaBreHHasi aHTeHHa)

YnaneHHbln y3en PTP700
(HanpaBneHHasi aHTeHHA)

<=3 129 Mbps
4 93 Mbps
6 64 Mbps
8 49 Mbps

@ Cambium Networks



PTP670
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PTP 670 OceHb 2016

e Y10 HOBOrO?

— NoppepKa Touku-mHorotouku (High Capacity Multipoint, HCMP)

= Jlo 8 ynaneHHbIx KAneHToB / BbicoKana cnekTpasibHas
3pPEKTUBHOCTb

— BcTpoeHHbIt KOmmyTaTop Ethernet Switch — ncnonb3ytoTtca Bce Tpu
dunsnyecknx nopta

— OnumMoHanbHo — cepTudmKauma ATEX/HAZLOC
— YnpouleHHoe NnueH3npoBaHue
— Mpoueccop bbicTpee/ Bonblwnit FPGA / Bonblue namaTtu
= 3aaen gna byaywero ¢pyHKUMOHANA
* YTO OCTaHeTCA Tem Xe?
— CoBmecTtumoctb ¢ PTP 650 B pagnounHtepdeice (pexkmm PTP)
— brogeT AMHUIN — be3 n3meHeHnn
— AKceccyapbl — Te e

— ®opm-PpaKTop — TOT XKe

@ Cambium Networks 31



Cnacubo 3a BHUMaHue!

C

Cambium Networks

Bbl MOXeTe nonyyntb 6onblue nHopmaumm o npoayKTax
n peweHmnax Cambium Networks
B opuce Winncom Technologies

r.TawkeHT, 100025,
yn. A. Kaxxapa, 6-4 npoe3p, 35
+99871 150-39-39

sales.ca@winncom.com
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