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Cnepytowmu 6onbion war 8 bLUMA

Y10 Aenatb, ecnum:
— Hosble cTaHaapTbl TpebytoT 6onee wmnpokux MnaYy, Ho
NOCTYMHbIE YacTOTbl 3aKaHYMBALOTCA
— bonee n3ouwpeHHble cxembl moaynaumnm (QAM?256 m Bbilwe)
TpebytoT 6onblue C/LU, Ho nomexoBaa 0bcTaHOBKa rof, ot
roga TO/IbKO yXyALlaeTca
— Tpebyemble ckopocTu pacTyT. [1o nocneaHuUm

nccnegosaHmnam, Ha 30% exxeroaHo

MU-MIMO & cnMedusa
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Yro Takoe MU-MIMO? e Ul

e CyuwecTBylouwme TEXHOIOTMU MHOTOCTaHLMOHHOIO AOCTyNna —
FDMA, TDMA, CDMA — onuncbIBatoT, Kak Nnoaenntb obLmm
pecypc mexay MHOTMMUM NOIb30BaTENAMM.

e TexHonorma MIMO no3sosunna nepeanaBatb MHPOPMALUIO HA
OA4HOro aboHEHTa B HECKO/IbKO NMOTOKOB U INHO NOBbLICUTL
CKOPOCTb, IN6O — MOMEXOYCTONYMNBOCTb

e MU-MIMO pobasnsieTr BO3MOKHOCTb MPOCTPAHCTBEHHOTO
MmynbTunaekcmpoBaHma (SDMA)

— TO eCTb CNOCOBHOCTb oaHOBpeMEHHO O6CIIyH(MBaTb B OA4HOM CEKTOpPE
HECKONbKMX NO/Ib30BaTenemn
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Medusa, OCHOBHblIe MOMEHTbDI

° YBenmyeHue NPonycKHOM cCnocobHOCTM ceKTopa B 3—7 pa3 B Ton Xe a4, npu
YC/I0BUMU:

— ABOHEHTbI aKTUBHbI M NOTPEDBNAKT 60NbLLION NOCTOAHHbIN TPadPUK (Hanpumep cMmoTpAaT
BMAEOTPAHCAALNM NN CKAUYMBAKOT 60/blune 06beMbl AaHHbIX)

— ABOHEHTbI paBHOMEPHO pacnpeaeneHbl B npeaenax BCero cekTopa

— KaHanbl CTaTUYHBbI, aboHeHTbI B I'IpFIMOVI BUOANMMOCTUN, MHOTOZ1y4eBOE pPacnpoCcTpaHeHUe
MWUHUMANbHO

= HeT npenaTtcTBuii B6an3m AP
e JIMHaMKUYECKUN rTrMbpunaHbIN NNaHNPOBLLUK

— MnaHupoBaHume ovepegHocTn nepegadn MU-MIMO nog Harpyskowm

e HoBasa TouyKka goctyna PMP450 MU-MIMO, ctapbie aboHeHTb!

FSK—-PMP100 14

OFDM - PMP430 48 R e
OFDM+MIMO - PMP450 100

MU-MIMO - Medusa 200 to 750+
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Kak ato pabotaert?
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dopmuposaHue rpynn MU-MIMO

* MNepepn Havyanom nepeaaym Heobxogmmo chopmmnpoBaTb rpynny aboHeHTOB
MU-MIMO, kotopbix Meay3a byaet o6cnyKMBaTb OAHOBPEMEHHO 3a CYET
NPOCTPAHCTBEHHOIO MY/IbTUMN/IEKCMPOBAHUA

* TpebyeTca cobnogatb MMHUMANbHbBIM NPOCTPAHCTBEHHbIN PAa3HOC OKOJ10 6.5
rpagycoB Mo a3umymy

e ANrOpUTM rpynnMpPoOBKK oTpabaTtbiBaeT B Havane Kaxagoro TDD-yumnKkna
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OnpepeneHune nonoxKeHmna aboHeHTOB

 TouyKa AocTyna nepeaaeT cneumanbHbli

CUMBON (SO un d | ng Sym bOl ) Fower spectrum of sounding symbal
a0

* SM 3anucbiBaeT CMMBOJI, apXUBUPYET ero
MU nepepaet ero Ha AP

L

e TouKa gocTyna aHanusupyer
NOJIy4eHHbIe AaHHblE N onpeaenset
cnepyrowmm Habop napameTpos AN
Kaxxaom SM : aenl. .|

— [pocTpaHcTBEHHAA YacToTa (spatial : : : :
frequency) ........... ........... ........... ....... I

— CnocobHocTb SM paboTaTb ¢ : : : : ;
ChOPMUPOBAHHOI AMarpaMMOV Lo e SR ST o :
HanpassaeHHocTn n MU-MIMO : : : : :

— Becosble KoadppuumeHTol MU-MIMO
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Kopnyc v nnarta

@ Cambium Networks™




\_ﬂ“_ Winncom Technologies

Cambium 450m: knouyesble napameTpbl

cnMedusa™ Massive MU-
MIMO

Integrated 90° Sector
Antenna Array

Multiple RF Chains

Utilize existing SMs

No need for Frequency Re-
plan

Multiple 1/O Options

Wideband Radio
5150 — 5925 MHz

@ Cambium Networks™

KomburHaumna BO3MOXKHOCTM YyNpaBAeHUA AMarpaMmmon
HanNpPaBAEHHOCTU U 7X2 PaAMNOYaACTOTHbLIX KaHa/1a NO3BONAIOT
YBENINYUTb MPONYCKHYO cNOCOBHOCTL Bosiee Tpex pa3 Ha TeX XKe
abOHEHTCKMX MoAayNaxX

HoBelwasn paspaboTtka Cambium — MmHorosanemeHTHas aHTeHHa 14x14
31eMEHTOB NO3BOAET r’MBOKO yNpaBaaTb Anarpammoit
HanpaB/lIeHHOCTU M BbIMO/IHEHA B €A4MHOM KOPMYCKe C TOYKOM AocTyna
(noakntouaeTca 6e3 ncnonb3oBaHMA Kabeneit)

Cuctema 14x14 MIMO no3BonsaeT ogHOB/EMEHHO 0b6cnyKnBaTb 40 7
SM

Medusa paboTaeT ¢ CyLecTBYOWMMN aBOHEHTCKUMM MOAYNAMM

YBenmuyeHume nponyckHom cnocobHoCTM npomxoanT 6e3 BcaKoro
4aCTOTHOrO NepenIaHMPOBaHUA

AUX port (BTopoi nopt Eth) BHOCUT rubKocTb, a SFP port aenaet
BO3MOHbIM YCTHOABKY Ha 3HAYMUTE/IbHbIX PACCTOAHMAX OT TOYEK
arrperaumun Tpaduka

TouyKa gocTyna noagepruBaeT BeCb AMana3oH 5 My,
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PMP 450m

bBonee 3x KpaHoe yBeniMueHUEe eMKOCTH

no cpasHeHuto ¢ PMP450/450i

— TexHonorma cnMedusa™ Massive MU-MIMO

NO3BONSAET OAHOBPEMEHHO 06CNYKMBATb |
HecKonbko (Ao 7 SM B cekTope)

UHTerpupoBaHHOe yCTPOUCTBO
— BcTpoeHHana cekTopHana aHTeHHa 90° ¢
byHKuUMen ynpasnenma H
— EanHCcTBEHHDbIN Kabenb cHUXKeHus - Eth
— Pa3mepbl 52x65x11 cm
— Bec 14 kr

BbicoKaa cneKTpanbHaa 3¢ PeKTUBHOCTb
— Bonee 400 M6wut/c B MaY 20 MIy,

@ Cambium Networks” Copyright 2016 Cambium Networks, Ltd. All rights reserved. 10
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AHTeHHa 450m

 Tpu pexkmma paboTbl

Py

]
PeXXum cekTopa YnpasneHue rnaBHbIM Pexxum MU-MIMO

nenectekom
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Cambium 450 Roadmap 2016

R14.3 ‘ R15.1
* 40 MHz Channels s 450i — 3 GHz
* IGMP Snooping « Adaptive CIR Completed
e Multicast to Unicast conversion e Optimized FFT (256 for 5 MHz) Committed
* MEF Certification * Extra FEC for link robustness In Planning
» ATEX/HAZLOC Certification * QoS Enhancements (4-level)
* Video Surveillance Optimizer
* Video Frame Control
e SM Installation app

Candidate

R15 ! R15.2

* Massive MIMO AP o Wideband SM

* Multiple RF Chains  Sync — IEEE 1588v2

* Beam Steering OAM (Y.1731, 802.3ag,
* 5.150 — 5.925 MHz 802.3ah)

support Massive MIMO
¢ Re-use of 450 SMs Enhancements

IPv6 Management
256 bit AES

@ Cambium Networks” Copyright 2016 Cambium Networks, Ltd. All rights reserved. 12


Выступающий
Заметки для презентации

R13.4
- Frame Utilization Statistics – Stats to help indicate when an AP might become overloaded
- Security Banner – Customizable text to indicate security policy as well as optional check box “I have read and agree”
- RADIUS VSA for Zero Touch Configuration – Alternative method for Zero Touch and easier configuration
- RADIUS CoA Support – Change of Authorization support for RADIUS

R14.0
PMP 450d – Integrated dish SM form factor, 24 dBi gain in a single SKU, easy assembly
PMP 450i Wideband Hardware – A new hardware supporting 4.9 to 5.925 GHz operation in a single SKU
A new SM form factor which includes:  a High Gain (23 dBi) integrated subscriber panel antenna, IP 66/67 rated housing, which is ruggedized and ideally suited for high demand environments
Based on a SoC architecture which will enable substantial performance improvements moving forward, >35k PPS
Planning Type Approval testing for Mexico and Brazil to be ready as soon as possible

R14.1
Wideband Interoperability with 450 – Completely interoperable with 450 systems
FCC and ETSI certification for wideband – Expected delays in getting 5.4 GHz and 5.2 GHz certified for use, including 5.1 GHz for FCC
2nd Ethernet Port Active for PMP 450i, connect a camera or other PoE 802.3at device to AUX port on PMP 450i
Support for Next Generation management tools – NMS will completely integrate 450 and 455 at this time
MS-RADIUS Support – EAP Support for Cisco and MS RADIUS

R15.0
PMP 450i 900 MHz – New Hardware release supporting 900 MHz spectrum

R15.1
40 MHz Channel Support – Top line throughput will double (>250 Mbps)
256-bit AES – Enhanced air interface security
IPv6 Management – Full support of management via dual stack IPv4/IPv6
QoS Enhancements (4-level) – Add 2 additional levels of QoS priority, without sacrificing total number of SMs supported
Adaptive CIR – Functions more as a % of frame than a true throughput guarantee – An Additional way to shape traffic through the network

Candidate Features (for future releases)
(NOT SHOWN) Secure file transfer for Import/Export configuration file – Enhancement to Import/Export of Configuration file
(NOT SHOWN) IGMP Snooping – Advance routing feature to allow SM to join or unjoin Multicast groups to better manage multicast traffic
(NOT SHOWN) MEF 9, 14 and NEBS lv 1 – Certifications that should help entering Carrier and Service Provider markets
(NOT SHOWN) Beam Forming Antennas – Possibility of introducing integrated antenna for AP (MU-MIMO hardware) that would be capable of beam forming, but without MU-MIMO functionality yet
(NOT SHOWN) OAM (Y.1731, 802.3ag, 802.3ah)
(NOT SHOWN) IEEE 1588v2 – Alternative network timing mechanism to provide precise timing via software (alternative to GPS timing for some operators, likely required for Small Cell Applications
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JloCTynHO K 3aKasy!
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Bbl morKeTe nony4ynTtb 6oablie nHbopmaumm o

PMP 450m Access Point peweHnn cnMeduza™, a Takxe 0 Apyrmx
npoaykTax u pewernnax Cambium Networks

B opunce Winncom Technologies

r.TawkeHT, 100025,
it , yn. A. Kaxxapa, 6-1 npoesg, 35
+99871 150-39-39

sales.ca@winncom.com
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