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cnPilot & cnMaestro

PeweHuna Wi-Fi 802.11n/ac c o6nauyHbim
ynpasaeHnem
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Hawe BnpeHue u ctparterua

Mpeanoxutb poiHKY peweHue Wi-Fi 802.11n/ac, 3aKoHYeHHOe,

AOCTYNHOE No ueHe, 6bICTpO pa3sopaumBaemoe,
MmacLiTabupyemoe, nerkoe B 06cnyXuBaHUU, C UHTENNIEKTYa/IbHOM

ANArHOCTUKOM KaK B o6s1aKe, TaK U IOKa/NbHO

PMP

>
-

e WiFi

Enterprises, Public WiFi

@ Cambium Networks™

Cloud Mgmt.

PMP, PTP, WiFi >
PTP PTP

V)
A WiFi "oy
e
PMP PMP
P~ Industry
WiFi ~ominy
®
Home WiFi
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LleneBou pbIHOK

Kopnopauum

13% CAGR

CerogHsAWHME peLieHuns Ha
pbiHKe

1. [oporue 1 cnoxHble:
HaLe/ieHHble Ha KpynHble
Kopnopaunmu

2. Hepoporue: c HegocTaTkaMmum
B MacwTabupoBaHum,
yNpaBAsEeMOCTN U TMOKOCTU

@ Cambium Networks™

MpoBanaepckum MpoBanaepckum
KOpPMNOpaTUBHbIA AOMALLUHUMA
PbIHOK PbIHOK

Mposaiiaepbl Aomawnuii WiFi

21% CAGR

LleneBoit pbIHOK

Ynpasnsaemble peleHusa aas npoBaniaepos
(aomawwHuin, KopnofaT@eHbIN focTyn),
KOPNOPaTUBHbIX 3aKa34MKOB, NyBANUYHbIX
ceTel U NPOMbILWIEHHbIX 06bEKTOB

9% CAGR

Hyxabl npoBanaepos

Jlerko pa3BepHyTb
JNlerko ynpasnartb

JNlerko macwitabupoBaTtb
M6KOCTb M AOCTYNHOCTD

NopaeprKa B ntoboe
Bpema un3 noboin Touku

d_‘!WinncomTechnologies
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[MosnynoHmnpoBaHue

Adequate Functionality )
for T2/T3 Service Provider Large Enterprise
alval Tier 1/2 Carriers

cisco Controller based
orubo = Ericsson
g o - i ASPs: $500 - $1000+
“““““““ MERU ™~ = NSN
alvar;o‘n\.
et ¥ Ruckus

(f-
) U WISPs, Fixed ISPs,

Ubiquiti Cambium : '

- T2/T3 Carriers, SMB Enterprises
MikroTik Clain SW Driven backend(Cloud, NOC)
ASPs: S100 - S300

COST OF SOLUTION

Engenius

BREADTH OF FUNCTIONALITY
Lack of scale,
Basic Mgmt.
Not so reliable

Good RF, Analytics, SP features,
Carrier-like Management,
Scale, Capacity
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Выступающий
Заметки для презентации
Service Provider in is the fastest growing segment.


Otanuma Cambium W

V
>
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IFI
PassepTbiBaHue 6e3
NINLLHUX TeNOABUXKEHUA

v' T1o MMHUMYMY KONaTb U TAHYTb
nposoaa
v ABTOKOHUrypupoBaHMe

MacwTtabupyemoctb

v’ Jlerkoe paclumpeHue cetTm u
6u13Heca, KaK TO/IbKO BO3HUK
cnpoc

Mpoctoe obnauHoe
ynpasneHue

v' EanHoe pelueHue ans
MarmucTpanemn n KOHe4YHoro
0bopyaoBaHuS

v BbICTpOe yaaneHHoe pelueHume
npobnem

Hapge)XHOCTb U noaaepKKa

v' Bonee 20 neT onbiTa Mo BbINYCKY
HaZEXHbIX peweHnmn

v' CunbHaa MexKayHapoaHas
noaaep»ka 24x7
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Moptdonno Cambium WiFi

cnMaestro™ - WiFi-KoHTpoAnnep 1 ceTeBoi meHemKep

Planni Client
anning Management
WiFi Controller Analytics

cnPilot™ - cemenctBo Touek gocryna WiFi

i

/

UHTepdeicol API

AHaNNTUKA, MOHUTOPWHT,
KOHGUrypnpoBaHue,

ynpaBaeHme noanTuKamu

——

(“k | Concept
i = . picture

| |

v C—
cnPilot™ Home + cnPilot™ Indoor ePMP™ Hotspot cnPilot™ Outdoor cnPilot™ Outdoor
Small Business Single Band Integrated Connectorized
80.2..11n,_ac 2..4, 5 GHz 802.11ac 2.4, 5 GHz 802.11n Single band 802.11ac Dual band 802.11ac Dual band
WiFi Residential — 200 Dual band AP 2.4 and 5 GHz 2.4 and 5 GHz 2.4 and 5 GHz
WiFi Residential — 201 IP55 IP55 IP67, Industrial grade
AoctynHo AoctynHo [octynHo [o KoHua 2016 Hauano 2016

-~
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PeweHue cnPilot = cnPilot + cnMaestro

W iFi ¢ KoHTpOANnepom ans...

* B obn1ake 11 NoKabHO e Nposaiigepos aomatuHero Wi-Fi

e PacnpegeneHHo e Kopnopaumm

* [lonyaBTOHOMHO cnMaestro * [ly6n4HbIX ceTen

WI-Fi Controller e OnepaTopCcKuXx ceTen

—
0

il

|
¢ - ePMP 1000 Hotspot (11n)
U R200/201 (t1ac/n £400 (11ac) \ 1 E500 (11ac)

_ﬁ‘-ﬁ
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ApxuteKtypa cnMaestro

KpoccnnatpopmeHHOCTb
e Support of Various Devices

MrHoBeHHOe 06HapyXeHue
obopypoBaHuAa
e Traditional SNMP

Slow Discovery Requires Firewall
Configuration
e Cambium: Instantly Discovered
e Secure HTTPS

MHorononb3oBaTenbCKaA cpeaa

e Cambium Cloud Serves Multiple ISPs

Securely

e |SPs can Serve Multiple Networks and
Customers with Privacy and Security

@ Cambium Networks™

BbicoOKOmacwitabupyemas
ApXUTEKTYypa

e Distributed Processes, Message-bus,
Database

e Redundancy

Distributed Process

)
4 - Distributed

- - - Message-bus
L L L]

L ] L ] L ]

®

o0 GOOOOOOOES

— | — 'A Distributed

Database
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[lpocToe pa3BepTbiBaHUE: cnPilot + CnMaestro

Claim Devices with Serial Number

Enter the Serial Numbers of the devices you would ke o add lo your account (one per line).

34564567,12367490, 1298620986,
cnMaestro 2

Setup Config and s/w Ver. Auto RegIStratlon

SSSSSS

wwwwwwwwwwwwwwwwwwwww

Config & Upgrade

cnPilot
Access Points

V=
>

— =~
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npOCTOE chnymuBaHMe: BCA LLeNOYKa YCTPOWCTB HAa OAHOM 3KpaHe

See the status of all

Quickly find a device your devices e All from your single
using the Search e PTP Cambium account
function. e Point-to-Multipoint
e WiFi

& James Admin (Speedy ISF) -

& Operate ~ = Manage -

# Home el M

- 0 Configure v

Click to focus

Q ?5 @ Systen 3 == Crescent City > f';';' Crescent City Suburbs . 9
on problematic
L _ devices
D:']"\'TE )0ard: Crescent City Suburbs <
) Crescent City City
Wil C = o Point-To-Point Point-To-MultiPoint AP Point-To-MultiPc oM Wireless LAN
1 réscent City Industria -
: o NUNNEs x @ [N~ o
Crescent City Suburbs Total Down Offfine: Last T days RIS Down Total Down Offline: Last 7 days BREE Dawn
Towar
Map <"
g

Installed Access Points
Use Networks and Towers to BN = Cicocioiciy by Crscon Oty Subures
= HE C City -rescent City Suburbs

organize your system.

3 s Crescent City Suburbs North
Devices are automatically / ©

. . . o1} Crescent City Suburbs South
organized hierarchically. . )
® » - : .
& L éa Crescent City Suburbs Wes!
o @ % ° ®
- L ]
Buzzini fd z
5 E
"- e
B3] &
& -
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lNpocTtoe OGCI’IV)KMBaHMe: HENCrpPaBHOCTU KaK Ha 1af0HM

Preloaded Status of all the
component of end to end network - John Smith E
from mobile device having problem
to the backhaul

ePMP 1000 AP i ePMP 1000 SM C3VoIP 201 WiFi R
Downlink
Rolling Meadows 30 Ourbs South AP MCS 2 Excellint Blanche Davis SM Charlotte Bowers WiFi Gl
o
A UP A~ UP
i (o] N =0
s [Ce ]
° 1 MCS 12: Very Good

Clients Associated: 18
-1 Mb,
Pe | e « DHCP « DNS
100 Mbps

1.8 Kilometers f,_-_\\
DL: 5% DL: 4.2 Mbps + . Test Connectivity ~—
Airtime UL 9% Latency Throughput UL 28 o)
Remote Packet Capture
Client Health Network Connectivity Alarms Performance and RF analySIS tOOIS
Name ~ 1P & MAC ~  Manufacturer ~  Health ~ | Band ~  WLAN ~ RSH
Phone 1 192.168.1.1 Samsung 2.4Ghz Guest ..ll]ﬂ
<0-00-c0-00-..
Laptop 192.168.1.2 Apple m 2.4 Ghz Staff ..IIH
<0-00-c0-00-...
Phone 2 192.168.2.1 Dell 2.1Ghz Guest _.Dﬂﬂ
<0-00-c0-00-..
Phone 3 192.168.2.2 Xiaomi 2.7Ghz Mobile Devices ..D”H
c0-00-c1-00-...
Showing 1 -4 Total ltems: 4 Previous n Next 5 ¥ |items per page

Easily identify the
mobile device through
their names and
manufacturer

@ Cambium Networks™ d..‘!WinncomTechnologies 12



cnMaestro — 0CHOBHble PYHKL UMK

Mepapxmyeckme CnmncKu

* Llenouka ycTpoincTB oT 6a30BOW CTaHUMKM A0 KOHEYHOro 0bopyaoBaHMA

Jlerknit nonck HeuncnpasHoOCTEN
¢ [MpocmoTp MHPopmaummn n pabotocnocobHoctn Wi-Fi kKnneHTtos

1
YBegomneHua
e AnapmMbl COCTOAHUA, GUNBTPALNA aNaPMOB, UICTOPMA U MPOCMOTP CObbITUN

NHBeHTapb (6a3a ycTpoucTs)
e OTCnexunBaHue MHBEHTAPA N SKCNOPT AAdHHbIX

CraTuctuka u TpeHAabl
e [IpOCMOTP NCTOPUN CETEBLIX U PAANO NAaPaMETPOB.
\n~
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cnMaestro

MHoronotouHoe obHoBNEeHUe
e O6HoBneHMe N0 ans rpynnbl yCTPONCTB

KoHdurypuposaHue Ha ocHoBe Wab/10HOB

e [IpyMeHeHMe roToBbIX KOHPUIypPaLUMii K OAUHOYHbIM YCTPOMCTBAM U rpynnam.

KapTbl u cxembl

* icnonb3oBaHue Google Maps ana otobparkeHns cTaTycoB. PasnnyHble
peXMMbl N MHANKATOPbI ANA OTObpaXKeHmnA TeKylen pabotocnocobHoCTM.

ABTOMaTMUeCcKasa «NPONUCKa» YCTPOMCTB

e ABTOKOHOUIrypMpOBaHME YCTPOMUCTB NPU UX NEPBOM MOAKIHOUYEHUN K CETHU.

CeTblo OpPraHM3auunun.

MHorononb3oBaTeNbCKUMN pexnum
C anFIIaCMTe Konner-agMmmHUCTpPATopos Nno email 4174 COBMECTHOTIO ynpasieHUA

@ Cambium Networks" Q\VWinncomTechnologies
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PewaeT MHOXeCcTBO 3a4a\:

AOMaLLHKMi/KopnopaTtusHblit/nybanuHbin WiFi

cnMaestro - WiFi Controller and Network Manager

N
=

~ Community SSID
L)
[ ]

Residence Outdoors Managed Enterprise

e Community SSID = All around WiFi service availability, Customer sat., Brand presence

e Prioritized Owner access; Rate limiting for public SSID clients; Traffic privacy

@ Cambium Networks™ d..‘!WinncomTechnologies 15



EaVMHOe pewleHue Ana meHea)XMeHTa CeTU

Planning
Network Management Cloud WiFi Manager

Inventory Management

WiFi Controller
Local

Support & Warranty Services on premise Manager
/ From 200 Km to 2 m \
Long Distance: PTP 650, 820 Distribution Access: PMP 450, ePMP Edge Access: cnPilot
e N e N 4 N
= — - : Home + Small
b1 OACARCELC Business
3 ‘ il J ----- | | 4;{ N
A - M L& | Outdoor Entr
’ - Single Band
— “  -DualBand
Indoor Entr
\— 7@:‘:’ :::f—_'_f‘?« ,,_EII
L Point to Point ) L Point to Multipoint - ) S 802.11n, 802.11ac Indoor & Outdoor )
d..‘!WinncomTechnologies 16
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Residential Managed WiFi

Rapid Deployment, Easy Operation

@ Cambium Networks”
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Managed cnPilot™: Simplifying the Home Network:
Merging the Components Together

I 1§t Adaptor

I
I
VolP server -
1
PSTN 2
3
4

(a . . YV 18
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Managed cnPilot™: Simplifying the Home Network:
Merging the Components Together into One Entity

cnPilot™ Home + 1
AC Adaptor

— Small Business
I
I
VolIP server - Cambium POE
Adaptor B
PSTN i
-

2§ 3
4
=

@ Cambium Networks™ 19
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Managed cnPilot™ Home + Small Business:
Key Specifications

| wii | PoE | Vop_

Single, 2.4, 802.11n Cambium v
Single, 2.4, 802.11n - v

s s .
Single band Dual band, 802.11ac = Cambium v
2.4 GHz 802.11n Dual band, 802.11ac - 4

PoE to PMP 450
or ePMP SM

Dual band
802.11ac

Dual band, 802.11ac - -

Rich Voice/Call Features
e Voice Activity Detection,

Echo cancellation, Three-way calling
e Call hold, Call forwarding,

Call transfer, Call waiting

Networking Features

e \oIP: SIP V2, Adaptive jitter buffer
management

e DHCP, Dynamic DNS, 802.1Q,802.1P,
L3(DSCP)

Management
Desktop Internet TV Printer Network FAX Phone e Cambium Cloud /NoC Management,

Storage Remote Troubleshooting, Provisioning
* SNMP V2 ,TR-069

@ Cambium Networks™ d_‘!WinncomTechnologies 21



Managed cnPilot™ Home + Small Business

vs. Typical Alternatives

Simpler Home Network through Voice & PoE Integration and Superior Cloud Management

802.11ac, 802.11n

WiFi standards 802.11n 2.4 GHz only

(2.4 GHz)
Built in PoE integration v (Cambium) v
VolP (ATA) integration v X
Common Cloud Management v X
End-to-end troubleshooting v X
APIs v X
TR-069 Option v X
Multiple LAN ports v X
Support 7x24 Support X

— =~
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The Enterprise Grade
WiFi Portfolio

Rapid Deployment, Easy Operation

Cloud ready APs for Service Providers

@ Cambium Networks™



The cnPilot™ Enterprise Grade WiFi Access

Point Family

L]
N

\S

1

i

|

cnPilot™Indoor ePM P:'rHotspot
Single Band

e 802.11ac 2.4, 5 GHz * 802.11n Single band
®2.4and5 GHz
e Dual band AP . PSS

@ Cambium Networks™

Concept'picture

—

cnPilot™ Outdoor cnPilot™ Outdoor
Integrated Connectorized

¢ 802.11ac Dual band ¢ 802.11ac Dual band

e 2.4 and5 GHz e 2.4 and 5 GHz

e |P55 ¢ |P67, Industrial grade

d.TAJ’-WinnccnmTechnolc)gies 24



cnPilot™ Enterprise Grade Aps
Specifications

@ Cambium Networks”



cnPilot™Indoor E400 Enterprise Grade 802.11ac:

Key Specifications

{—')-
% -

RF

¢ 802.11a/b/g/n/ac
e 2x2 MIMO

¢ 2.4/5GHz

e Max TX power = 25dB (2.4, 5 GHz)

Physical
e Dimensions: 180x180x 26-

3Imm
e Software controlled LED

\ It i it / .

f' AN .\ e Operating Temp 0-45C
™ m

A R Installation

= e Installable shoes for table

mount
e Detached back-plate for easy
ceiling mount

Ports
e 802.3af PoE Gigabit

Ceiling, wall, or desktop mount options

@ Cambium Networks™

Copyright 2016 Cambium Networks, Inc. All rights reserved. *

Security
e HTTPS, SNMPv3, Firewall, NAT,

Client isolation
e Secure Configuration Store,
Time based access

Guest Access

e Built-in Hotspot, Interop with third
Party Hotspot WISPr, Rate-limiting
(per client/per WiFi)

¢ 802.1x, EAP-SIM/AKA, Hotspot 2.0

WiFi

e WPA-TKIP, WPA2 AES, 802.11i
e Auto-channel selection, WMM
e 16 SSIDs, 256 Users

Management

e Cloud/NOC Management,
Autonomous operation

e Quick troubleshooting

e GUI, SNMPv3, CLI

CL_‘FWinncom Technologies 26



ePMP™ 1000 Hotspot: Key Specifications

Hardware

¢ 2 10/100 Ethernet ports

e Power Consumption: 5W (typical)/7W (max)
e Weight < 0.5 Kg. Dimensions: 30x15x9

e Certification: IP55

e Canopy PoE out PMP 450/ePMP

e Temperature rating: -30° C~ + 60° C

e Single Band 802.11n [2.4, or 5 GHZ]

@ Cambium Networks™

Security

e HT ¢ HTTPS, SNMPv3, Firewall, NAT,
Client isolation

e Secure Configuration Store, Time
based access

Guest Access

e Built-in Hotspot, Interop with third
Party Hotspot WISPr, Rate-limiting
(per client/per WiFi)

¢ 802.1x, EAP-SIM/AKA, Hotspot 2.0

WiFi

e WPA-TKIP, WPA2 AES, 802.11i
e Auto-channel selection, WMM
e 8 SSIDs, 128 Users

Management

¢ Cloud /NOC Management,
Autonomous operation

e Quick troubleshooting

e GUI, SNMPv3, CLI

d—_‘FWinncomTechnologies 27




The ePMP™ Advantage — 2 Ways to WiFi

1. Ready-to-Deploy: The ePMP 1000 Hotspot

e Available as 2.4 and 5 GHz models
e Uses proven ePMP CSM radio with cnPilot WiFi software
e Comes with omni 5 dBi antenna & mounting brackets

2. Do-it-yourself Hotspot:
Convert any ePMP 1000 to hotspot

e Upgrade any Integrated SM, ePMP CSM or ePMP GPS Sync Aps
e Integrated SM: “Narrow” Hotspot along with Frequency reuse
e Use Cambium or 3rd party omni or sector antennas

.
@ Cambium Networks” Copyright 2016 Cambium Networks, Inc. All rights reserved. d_‘—FWinncomTechnologies 28



cnPilot™ Outdoor Enterprise 802.11ac: E500

Key Specifications

Integrated

@ Cambium Networks™

RF

¢ 802.11a/b/g/n/ac

e 2x2 MIMO

¢ 2.4/5GHz

e Max TX power = 26dBm @ 2.4GHz
25dBm @ 5 GHz

* LTE Coexistence filter

* Ruggedized circuitry

Physical

e Dimensions: 372x162x40mm
e Software controlled LED

e |P55

e Operating Temp -30 to 602C

Installation
e Detachable bracket for pole or
wall mount

Ports

® 802.3at PoE in Gigabit

e Canopy/802.3af PoE out for ePMP,
PMP 450 SM or video surveillance
Camera etc.

Security

e HTTPS, SNMPv3, Firewall, NAT,
Client isolation

e Secure Configuration Store,
Time based access

Guest Access

e Built-in Hotspot, Interop with third
Party Hotspot WISPr, Rate-limiting
(per client/per WiFi)

¢ 802.1x, EAP-SIM/AKA, Hotspot 2.0

WiFi

e WPA-TKIP, WPA2 AES, 802.11i
e Auto-channel selection, WMM
e 16 SSIDs, 256 Users

Management

¢ Cloud /NoC Management,
Autonomous operation

e Quick troubleshooting

e GUI, SNMPv3, CLI

d—_‘FWinncomTechnologies 29



Cnacunb6o 3a BHUMaHue!

Bbl moxeTe nonyuyntb 60nbLle HGOPMALIMK O NPOAYKTAX
n peweHnax Cambium Networks
B oduce Winncom Technologies

r.TawkeHT, 100025,
yn. A. Kaxxapa, 6-n npoe3a, 35
+99871 150-39-39
sales.ca@winncom.com
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