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O komMnaHmm Cambium Networks

Cambium Networks — pa3paboTuvk npocheccroHabHOro 6ecnpoBOgHOMO
060pyA0BaHKs ONEPATOPCKOro Klacca — NpeanaraeT CnekTp NpoayKToB s
NOCTPOEHUS PAAMOMOCTOB U CETEN LUMPOKOMONOCHOr0 A0CTYNA B AMana3oHax vactoT
2,4 1 5 Tu. Ha 6a3e npov3BoanMbIX IMHEEK ONEpaTophl CBA3W 1 KOPMOPATUBHLIE
3aKa3uukn MOTYT CTPOUTb rbkme, ycToitumBbie K nomexam cetn bLUMT,
npefHasHa4eHHbIe 415 Nepeaayn JaHHbIX, FofI0CoBOro M BuaeoTpadmka.

Cambium 3a 10 net npon3BoACTBa BLINYCTUN 6onee 4 MUINMOHOB YCTPOICTB,

Ha 6a3e KOTOPbIX pa3BepHYThI CETU CBS3U B 150 CTpaHax Mupa, 1 YUC/IO0 TakuxX CeTeit
MoCTOsHHO pacTeT. MpounTas 3Ty BpoLwiopy, Bl NOMETE, NOYEMY OMepaTopbl

1 MHTErpaTopsl BulbypatotT Cambium.

YHacnenoBaB 3kcnepTu3y MHxeHepos komnaHum Motorola, Cambium npogonxaer
MHBECTUPOBATb 3HAUMTENbHBIE CPeCTBA B pa3paboTKy HOBbLIX MPOTOKO/IOB, PELLEHNIA
1 MHHOBALMOHHbIX 6ecnpoBoHbIX NpodykToB. Takxke Cambium akTueHO paboTaet

C KOHEYHbIMM 3aKa34MKaMy, BbISICHAS NOTPEBHOCTU pbiHKa 1 ONEpaTUBHO BHEPSASs
HYXHYHO (hYHKUMOHANIbHOCTb B CBOW MPOLYKTHI.

Pewwenns Cambium npeacraBnsioT coboit noeanbHblid 6anaHc Mexay HeBbICOKON
CTOMMOCTBIO, BbICOKOW NPOU3BOANTENILHOCTLIO 1 60raToi (hyHKLUMOHABHOCTLIO.
N paboTatoT TaMm, roe apyrve pelleHns He MoryT.

KomnTex — macTep-amctpubytop Cambium ¢ 2013 ropa B Poccum n CHI.



PelLueHnd

07151 KPYMHbIX rOPOAOB
I KOPMOPAaTMBHOIO CEKTOPA

COBPEMEHHbIe KpYynHble ropoAa HaCkBO3b MPOHM3aHbl ONTUYECKMMK NMPOBOAHBIMA
kaHanamu. Kasanocs 6bl, 30ech HeT MecTa Anst 6ecnpoBOAHbIX PELLEHWIA.
0pgHako Jo c1x Nop ecTb NPOM30HbI, NaBUIbOHbI YIMYHOW TOProB/X, 3anpaBku

1 opyrvie 06beKTbI, K KOTOPLIM NPOTAHYTL KabenbHbIA KaHan HempocTo.

Kpome Toro, agMuHMCTpaLmMmy MHOMMX ropogoB BeayT 6opboy 3a uncToe Hebo

M He pa3peLwalT TAHYTb BO3AYLWHbIe NPOBOAHbIE KaHallbl CBA3W.

Ha nomouyb npuxoasaT 6ecnpoBoaHbie TexHonoruu. MokpbiB ceTbio 6a30BbIX
CTaHLWI ropofl, OnepaTop MOXET 33 OAMH AeHb NPeNoCTaBNUTb BbICOKOCKOPOCTHON
KaHan CBS3u NpakTuiecku B toboi ero Touke. Cambium npegnaraet pelexve
no3BosisioLLee pa3gaBatb Ao 1 [6ut/c ¢ 6a3oBoii CTaHUmK.
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OcHoBHas cepust Cambium npefHasHadeH 41 CO3AaHUA CeTel 0nepaTopoB
CBAI3W U NOLK/IOYEHNS KPYNHbIX GU3HECOB C NPeaoCTaBieHMeM MaKCMaNbHOMO
Habopa cepaucoB. OcobeHHoCTbio PMPA50i ABNSETCS YHUKANbHBIA pagnoumn,
pa3spaboTanHblii Cambium. 3an0XeHHbIe B HEM TEXHONOMUM NMO3BONISIHOT
paboTaTb M NpefoCTaBNATL rapaHTUPOBAHHbI KaHan CBS3U C BbIAABMBAIOLMM
QoS B ycnoBusix, Korga Apyrve pelleHust He paboTatoT, a Takxe paboTatb B
C/I0XHOI MOMeXoBo 06CTaHOBKe, U Aaxe 6e3 npaMoii BUaMMoCT! Mexay 6a3oit
1 aboreHToM! CkopocTb B ceTH, MocTpoeHHo Ha PMP450 mMoxeT gocturats 1
[61T/C Ha MHOrOCEKTOPHOI 6a3e, a MCrMOoNb30BaHWE CUHXPOHM3ALMM CEKTOPOB
MO3BO/IAET UCMO/b30BaTh MUHUMA/IbHBIA AMANA30H YacToT.



OcHoBHble TexHu4eckue xapakrepuctuku ePMP 1000

YacroTbl 4900 - 5925 MHz

MakeTHas npon3BoANTENLHOCTL >75 kpps (B pexume “Touka-MHorotouka")
KonnyectBo aboHEHTOB Ha cekTop 6asbl [o 238

Mogynsumm QPSK-256QAM

3apepxka 3-5ms

MexcekTopHas CHXPOHM3aLms [a, yepe3 mogyns CMM5 wnn UGPS
MowHocTb Tx 27 dBm

AHTEHHa 90°, 17 dBi

Hapab6oTka Ha oTka3 40 net

TemnepartypHbIi AnanasoH -40°C to +60°C

Wndopmauus gna 3akasa

C050045A001A | 5 GHz PMP 450i Connectorized | ba3a c pa3bemamu fjis BHELIHeN
Access Point (ROW) QHTEHHbI

C050045A005A | 5 GHz PMP 450i Integrated basa ¢ vHTerpnpoBaHHoi cekTopHoil
Access Point, 90 degree (ROW) | aHTeHHoM

C050045C001A | 5 GHz PMP 450i Connectorized | AGOHEHT C pa3beMamm [/1s1 BHELLHEN

Subscriber Module aHTeHHbI
C€050045C002A | 5 GHz PMP 450i SM, Integrated | AGOHEHT C MHTErpUpPOBaHHOV
High Gain Antenna HanpaeJieHHON aHTeHHOM
1096H UNIVERSAL GPS MODULE Mopynb uGPS
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PMP450m Medusa

MepBas cucteMa hMKCUPOBAHHOrO paguoaocTyna
¢ pa6otaiowum Multi-User MIMO

MoTtpebHOCTM abOHEHTOB 1 ONepaTopoB BO BCE 6oniee CKOPOCTHBIX KaHanax CBsi3u
pacTtyT rog oT roga. ¥l npoussoautenu npegnaratot BCE 6onee vHTENNeKTyabHble
peLLeHsi, NO3BONSIOLLME MHOTOKPATHO YBESIMYMTL EMKOCTL CETU OnepaTopa.



Heckonbko net Hasap 6bina u3obpeteHa TexHonorus Multi-User MIMO, cyTb koTopoit
COCTOMT B BO3MOXHOCTW OHOBPEMEHHOM paboTsl 6a3bl Cpasy C HECKOMbKMMM
aboHeHTaMm, YTO MHOTOKPATHO MOBBILLAET CKOPOCTb B HECNPOBOAHOI CETU.
(xemaTu4HO NpUHLMN PaboThl MOXHO NPEACTaBUTL BOT Tak:

Single user MIMO

Tinfac

Muiti-user MIMO

Tlacwae?

B Wi-Fi BHyTpu noMeLLeHMs 3TO peann3yeTcs A0BO/ILHO NPOCTO, a BOT MPUMEHUTENBHO
K thUKCVMpPOBaHHOI 6eCNPOBOAHOI CETU C JEeCATKAaMM pa3HeCeHHbIX abOHEHTOB —
3afa4a HeTpyBMBasIbHAsA. HyxXHO Mcnonb3oBaTh CnelyanbHbIE aHTEHHBI, KOTOpLIE
MOryT hOpPMMPOBaTb OIHOBPEMEHHO HECKOJLKO flyyeil K abOHEHTaM, KOTOpbIX

B [J@HHbIi MOMEHT HYXHO 06C/yxuTb. Cambium ogHWUM 13 NepBbIX pewwnn 3Ty
HEeNpoCTy 3aaady 1 npepctaenset cuctemy cnMedusa ¢ nogaepxkoit MU-MIMO.
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OcHoBHble oTanumus cnMedusa:

o Massive MU-MIMO - koMbuHaums ynpassieMoit AnarpamMmbl HanpaBneHHOCTU
1 HECKO/bKMX paiMonoTOKOB JA0T TPEXKPATHBIA NPUPOCT NPOM3BOAUTENLHOCTH
6a3bl! 3amMeHnB TONbKO 63a30BYI0 CTaHLMIO, onepaTop nonyyaet go 400 Méut/c,
aboHeHTOB cepunt 450 MeHSTb He HYXHO.

o BcTpoeHHbIn 90° CeKTOPHbIM aHTEHHbIN MacCvB.

e 14 x 14 MIMO no3BonsieT 0qHOBPeMEHHO paboTaTh C 7 abOHEHTAMM.




« [IpocTpaHcTBEHHOE MYyNbTUMNEKCMPOBaHUMe. cnMedusa B 3aBUCMOCTM
OT aKTWBHOCTM CO3LaeT rpynny f0 7 abOHEHTOB, KOTOPLIX 06C/TYXMBaET
O[HOBPEMEHHO, Pa3fenss Ux 3a CYEeT AvarpamMMbl HanpaBneHHOCTY.

o COBMECTVMOCTb C CyLLecTBYOLMMI aboHeHTamn cepuii 450 v 450i.

« [epencnonb3oBaHue YacToT Ha 6ase. YBenuueHre NponyckHoi cnocobHOCTH
6a3bl He TpebyeT nonyyeHus HoBbIX YacToT! Takxke nofaepxvBaeTcs
CUHXPOHM3ALMS — B OMMO3UTHBIX CEKTOPAX MOXET UCMOJb30BAThCSA OAWH U TOT Xe
HOMUHaJT.

« Ontnyeckuii SFP-nopT Ha 6a30Boi CTaHUMKM Ans yoob6CTBa NOAKIOYEHMS.

» lNopgepxka Bcero gnanasoHa 5150 - 5925 MHz.

e WHcbopmauus o coctoaHum kaHana (Channel State Information) B peansHom
pexviMe BpeMeHu 15 onpeseneHus:

— MOZXOAMT NI aBOHEHTCKOE YCTPOWCTBO 15 paboThl C HUM B pexume
6umcpopmmHra n MU-MIMO

— BblUMCIEHME paauonapamMeTpoB ans bumbopMmuHra

- opraHu3auus rpynn aboHeHTos B pexxume MU-MIMO
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PTP450i

PMP 450i AP PMP 450i SM

Mnatdopma 450i sBNAETCA yHMBEPCANbHON, Ha eé 6a3e Cambium BbiMycKaeT Kak
CUCTEMBbI «TOYKA-MHOroTouka» PMP450i, Tak n MarucTpansHoe petueHne PTP450i.
OcHOBHble XapaKTEPUCTUKMN Y HUX UAEHTUYHBIE.



OcHoBHble TexHu4eckue xapakrepuctuku PTP450i

YacToTbl

[NakeTHas Npou3BoANTENBLHOCTL
KonnyectBo aboHeHTOB Ha cekTop 6asbl
Mogynsaumm

3apepxka

MexcekTopHas CHXpOHW3aLus
MouHoctb Tx

AHTEHHa
HapaboTtka Ha oTka3

TemnepartypHblii AManasoH

4900 - 5925 MHz

>75 kpps

[o 200 KM B 3aBUCMMOCTU OT aHTEHH
QPSK-256QAM

3-5ms

[a, yepe3 mogynb CMM5 unn UGPS
27 dBm

10°, 23 dBi
40 net

-40°C... +60°C




(C
Cambium Networks" m TEK

PTP 650 - peleHvie gns opraH13aumm paanokaHanoB «T0UKa-TouKay B AManasoHe
yacrot 4,9-6,05 [T, ¢ BbicoUaiiLLeit NponyckHoM CNoCOBHOCTLI0 M MUHUMATLHOI
3a[1epXKOoW.

OcoberHocTs PTP650 — cTabunbHas paboTa Ha BbICOKMX CKOPOCTSX B CAMbIX CIOXKHBIX

YCNoBMsIX: OT HEGNAronpUATHOW NOMEXOBOW 06CTAHOBKM 10 OTCYTCTBUS NPSAMO
BUOVMMOCTN MeX[y COeAUHAEMbIMU 06beKTamm!



Paguounn

He cekper, uto 95% Bcex 6ecnpoBoOHbIX peLleHnit 6asupytoTca Ha unncetax Wi-Fi,
YTO HaKNa[bIBAET OrPaHUYEHS MO UCMOMb3YEMbIM MOAYNALUMAM, (hUNbTPALMKU MOMEX,
obpaboTke pagnocurHana. Y PTP650 Takux orpaHudeHmii HeT. lnatdopma basupyertcs
Ha FPGA (nporpammupyemoit norudeckoii Mukpocxeme, MJAC), u ee dyHKLMOHaN
onpeaenseTca UCKUUTENBHO MUKpONporpaMmoit. Kpome 3Toro ucnonb3yoTcs
KOMIMOHEHTbI MHYCTPUANbHOMO Kacca, YTo AeNaeT 3TO PeLieHUe No-HacTosLEeMY
HaEXHBIM.

MakeTHas npou3BOAUTENILHOCTD

Momumo paboThl B MobbIX ycnosusx, nnatdyopma PTP650 elwe v camas bbicTpast B
0Tpac/M — CKOPOCTb B KaHane MoXeT gocturatb 450 MéuT/c. MNntoc - nopaepxka
Synchronous Ethernet IEEE1588, Jumbo Frame 9600 6aiiT, BO3MOXHOCTb pa3HeceHus
4acToT NpuUema v nepegady Ans oTCTPOVKM OT HANpPaB/IEHHOW MOMEXY, pPa3BUTbIE
thyHKuMm ynpasneHns n QoS, a Takxe BbicOUaiLLasi NaKeTHas NPOU3BOAUTENBHOCTL
(>900 kpps) npu 3agepxke B kaHane 1-3 Mc.

HapexHoctb

C nomowbto fuHamMuyeckoit ontummsauum cnektpa (DSO) Moctbl PTP 650 noctosHHO
ONTUMU3VUPYIOT CBOW NapPaMETPhbl C Lie/bio AOCTUXEHWS MaKCUMaTIbHOW HaLeXHOCTM

¥ NponyckHoi cnocobHocTy. MofcTpamBaeTcs He TONbKO TekyLas MOAYNALMS, HO 1
KonmuecTBo nogHecylmx OFDM, KoTopbix, B 0T/IM4Me OT cucTeM Ha umncetax Wi-Fi,
MOXeT 6bITb A0 1024. CucteMbl CnocobHbI 0becneunts paboTocnoco6HOCTb Ha YpPOBHE
[0 99,999% npakTu4ecku B H0OLIX YCIOBUAX IKCTyaTaLWMW, BKIOUAS MOSIHOE Wi
yactuuHoe otcyTcTaume npamoit Bugumoctu (NLOS), paboTy Ha NpOTSXEHHBIX MPOSIETax,
Ha/Mume CUNbHbLIX MOMEX, CBS3b HAA MPOTAXEHHLIMU BOAHBIMI NOBEPXHOCTAMU UK B
MYCTbIHE, @ TaKXe UCKIIUUTENBHO HE6NAronpusaTHLIE NorogHsle ycnosus. B pesynbtare
MMEeM BbICOKYIO NPONYCKHYI0 CMOCOBHOCTL NPY MEHBLUEM CMEKTPE M MEHbLUMX 3aTpaTax,
Jaxe B CaMblX HeOaronpusTHLIX YCII0BUSX SKCTyaTaLmm.
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Mudopmauus ans 3akasa

PTP 650 ODU

C050065H011A | PTP 650 Connectorized END with AC Supply (RoW)

C050065H012A | PTP 650 Connectorized END with AC+DC Enhanced Supply (RoW - EU Line Cord)
C050065H013A | PTP 650 Integrated END with AC Supply (RoW)

C050065H014A | PTP 650 Integrated END with AC+DC Enhanced Supply (RoW)

JIneHsum Ha CKopocTb

C000065K051A | PTP 650 5/10/15/20 MHz channel (up to 200Mbps) License per END
C000065K052A Ellr’ggg (Up to 200Mbps) to Full (Up to 450Mbps) Link Capacity upgrade license
Axceccyapbl

N000065L030A | Extended Diameter Mast mounting kit 3.5" and 4.5"

N000065L031A | PTP 650 Mounting Bracket (integrated) - one required with each integrated ODU
N000065L030A | Extended Diameter Mast mounting kit 3.5" and 4.5"

€000065L002B | AC+DC Enhanced Power Injector

N000065L031A | PTP 650 Mounting Bracket (integrated) - one required with each integrated ODU
C000065L007A | PTP 650 LPU and Grounding Kit (1 kit per ODU)

N000065L032A | PTP 650 Mounting Bracket (connectorized) - included with connectorized ODU
N000065L033A | RI-45 Spare Grounding Gland - PG16 size (Qty. 10)

N000065L036A | PTP 650 Series Blanking Plug Pack (Qty 10)

WB4141HH Trimble Acutime GPS / Adapter Cable Kit

WB3665HH PTP-SYNC

C000065L043A | Network Indoor Unit (One per END)

C000065K049A | 8-Port T1/E1 Software License (per END)




PelueHnd

07151 CeNMbCKOW MECTHOCTM
M MallbIX FOPOAOB

B Poccum 6onee 153 ThicAY CeNbCKUX HACENEHHBIX MYHKTOB, B KOTOPbIX MPOXWBAIOT
MWUNIMOHBI HALUMX COOTeYeCTBEHHIKOB. OrpoOMHbIA 1 MOYTU HE OXBAUEHHbIN
BbICOKOCKOPOCTHBLIM JOCTYNOM B VIHTepHeT pbiHOK. PelueHns gns 3Toro pbiHka
LOMXKHbI ObITb, C OOHOM CTOPOHbI, YHUBEPCANbHBI U YHKLMOHANBHBI, YTOObI
NPeaIoX1Tb BECb CNEKTP COBPEMEHHLIX YCIYT C XOpoLwuM KadectBoM. C apyroi
CTOPOHLI, CTOMMOCTb 060PYH0BaHNS JOMKHA ObITb MUHUMASBHON — B CEIbCKOM
MEeCTHOCTV 3apn/iaThl HEBLICOKWE, K COXAEHMIO.

Ha pbiHKe [OBObHO MHOrO HELOPOrMX PELLEHUi, CTb HECKONbKO 0YeHb
thyHKUMoHanbHbIX. U Tonbko Ha Cambium ePMP1000 onepatopbl MOryT
npennoxutb pabotaiowwit Triple play no goctynHoii ueHe. A B 2016 rogy Bbilwo
passutue cepum — ePMP2000, BriBOAsLLEE NNAT(POPMY HA HOBBIN YPOBEHB, XOTS
3T0 Ka3a/10Cb YXe HEBO3MOXHBIM. [1py 3TOM He HYXHO MoyYaTh HOBBIX YaCcTOT

U MeHsATb abOHeHTCKMe ycTpolicTaa!
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ePMP1000

CocTae cepun ePMP1000

ePMP 1000 Integrated Radio ePMP 1000 GPS Sync Radio and a Sector Antenna



ePMP1000 - Hegoporoe BbICOKONPOW3BOAMTENbHOE peLleHne s
MOCTPOEHUs CeTel KTOYKA-MHOMOYKay 1 PaavoKaHaNoB «TOYKA-TOUKaY.
OcHoBHbIM oT/IumemM ePMP1000 oT gpyrux HeJoporux peLleHuii ABNSeTCs
paboTaroLLasn MexXCceKTOpPHas CUHXPOHM3ALMS, YTO AAET BO3MOXHOCTb
MOCTPOUTL CTABWBbHYIO CETb, MCMONb3YS MeHbLLee KONMYeCTBO YacToT, rae
cocefHve cekTopa He mMewwaioT apyr apyry. lpotokon TDMA rapaHTtupyet
CTabunbHyto 1 HeboNbLUYI0 33AePXKY AOCTaBKM NAKETOB, a NogAepXKa
Multicast — BO3MOXHOCTb Nepefayun TeNeBuaeHUs No Takoii ceTn, YTo
SIBNIAETCS YHUKATIbHOW BO3MOXHOCTbIO 4151 Iow-COSt LIeHOBOrO CermMeHTa.
Kpome Toro, cpaBHenne ePMP ¢ KOHKypeHTamm, N03BONSET OTMETUTb FOPasao
60nbLUYI0 NAKETHYI0 NPOU3BOAMTENBHOCTL. BCe BhilwenepeuncieHHsie
thakTopbl AAIOT BO3MOXHOCTb MOCTPOUTHL HELOPOrYI0, HO MaclTabupyemyto,
(hyHKLMOHabHYIO 1 CTabunbHY0 6eCrpoBOAHYHO CeTb.

ePMP1000 Bbinyckaetcs ans Haubonee NonynspHbIX AManasoHoB
2,4n5T1Tu,.
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ba3soBble cTaHUUU

OcHoBHoe oTnmuve 6a3 — Hannume BCTpoeHHoro GPS-Moayns ans MeXceKTopHOM
CUHXpoHu3aumun. Kpome Toro, annaparHas nnatcopma 6asbl 3HaunTensHO bonee
NPOU3BOAMTENbHASA, MO3BONSET NIerko paboTatb ¢ 60-80 aboHeHTamu, NpefocTaBnss
KaX[0My KauyeCTBeHHbI BbICOKOCKOPOCTHO CepBuC.

[ns ynobctea onepatopos Cambium BeinycTun ABa BapuaHTa 6a3 — AP Lite

C nuueHsmeii Ha 10 aboHeHToB 1 AP Sync 6e3 orpaHudeHuii. AnnapaTtHo 310 04HO

W TO e yCTpoiicTBO, HO AP Lite 3HauMTeNnbHO AeLueBse, YTO NO3BOSISIET OnepaTopy
CHU3MTb 3aTpaThl HA HAYANILHOM 3Tane, a NOTOM CHATb OrpaHWyeHne, KynwBs
nMLeH3ni. basbl MOXHO Takxe MCNonb30BaTh 418 OpraHM3aLyy BbICOKOCKOPOCTHBIX
KQHa/IOB «TOYKA-TOUKAY.




Wndopmauua ana 3akasa

C024900A211A | ePMP 1000: 2.4 GHz Connectorized Radio with Sync (EU Cord)

C024900D004A ePMP 1000: 2.4 GHz Sector 90/120 Antenna

C050900R251A | ePMP 1000: 5 GHz AP Lite / Force 110 PTP Radio (ROW) (EU cord)

C050900S200A | GPS Sync AP License Key - Upgrade Lite (10 SM) to Full (120 SM)

C050900D002A ePMP 1000: 5 GHz Sector 120 Antenna

C050900D003A ePMP 1000: 5 GHz Sector 90 Antenna

C050900A211A | ePMP 1000: 5 GHz Connectorized Radio with Sync (ROW) (EU cord)
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A6OHEHTCKMe CTaHLuK

B coctaB cepun ePMP1000 BxoauT 3 Bua abOHEHTOB — [Ba ANs 6/KHEN 30HbI,
V¥ OOWH NS YOANEHHbIX abOHEHTOB.

[y

[ns 6nnxHeit 30HLI NPeANaralTCs YCTPONCTBA C UHTErPUPOBAHHOI aHTEHHO
(ISM) ¢ ko3chchrumenTom yeunenns ot 11 go 13 ab B 3aBUCUMOCTM OT YaCTOTHOrO
AvanasoHa, a Takxe Force 180 gnsa guanasoHa 5 [T ¢ ycuneHmeM BCTPOEHHOM
aHTeHHbl 16 ab. Otnnume Force 180 - 6onee y3kas AuarpamMmma HanpasneHHOCTY
BCTPOEHHO aHTEHHbI B FOPU30HTANIbHOM MIOCKOCTH, YTO 0becnevmBaeT
MPOCTPAHCTBEHHYIO M30ALMIO OT MOMeX. Y Hac abOHEHTbI He MeLaT Apyr Apyry
B Mt06OM Cryyae.

[Ons yoaneHHbIx aboHeHTOB (M NS KaHanoB «Touka-Toukay) Cambium npepnaraet
Force 200. 370 ycTpoiicTBO BCTPOEHO B aHTeHHy 18-25 b (B 3aBucMMocCTH OT
4aCTOTHOrO AManasoHa), YTo AAeT BO3MOXHOCTb MOAK/IOYATL ABOHEHTOB 33 MHOTME
KUIoMeTpbl 0T 6asbl.



Wndopmauus gns 3akasa

€024900C231A ePMP 1000: 2.4 GHz Integrated Radio (EU Cord)

C024900C261A ePMP 2.4 GHz Force 200AR2-25 High Gain Radio (EU cord)

C050900C271A ePMP 5 GHz Force 180 Integrated Radio (ROW) (EU cord)

ePMP 5 GHz Force 200AR5-25 High Gain Radio (ROW)

C050900C261A (EU cord)

C050900C231A ePMP 1000: 5 GHz Integrated Radio (ROW) (EU cord)
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ePMP2000

PeweHnue npo6nembl nuTepepeHun Ha 6a30BbIX CTAHLUAX

Buinyctve ePMP1000, Cambium Heckonbko neT UccieaoBan 0CHOBHbIE MPO6/eMbI,
BO3HMKAIOLLME MpY CTPOUTENLCTBE BecnpoBoaHbLIX ceTeil. Cpeay 3Tvx npobnemM, NoMMMo
OTCYyTCTBUA I'IpFIMOﬁ BMONMOCTK, 0Ka3aloCb ABa BaXXHbIX MOMEHTA, CH/UXAaKLWMX CKOPOCTb
1 Ka4ecTBO CBA3W B 6ECNPOBOAHOM CETU.

Mpobnema N2 1: uHTEpChEpeHLMS OT COCEAHMX CEKTOPOB

Mpobnema N2 2: nomexu Opyrux UCTOYHUKOB

Yo xe genatb? MMoBbiwatb MowHoCTs? MNepByio Npobnemy 370 MMLb ycyrybut, K Tomy
e UCTOYHMKM NOMEX TOXE MOrYy HApaCTUTb MOLHOCTb. Mbl 3Ty «FOHKY MOLLHOCTEM»
npoxoauny B 2000-e rofbl BO BCEX KPYMHLIX FOPoAax. YX0auThb Xe Ha Apyrue YactoThl
HeNb3s — BaM BblAa/IM KOHKPETHbIE HOMUHANbI. Mbl NOHMMaeM, 136aBUTbLCA OT NOMex
HEBO3MOXHO, HO WX HEraTMBHOE BIMSHIE MOXHO CYLLECTBEHHO YMEHbLUUTL. MIMEHHO

C 370 Lenbto 1 co3gaHo Cambium ePMP 2000 — HOBOE NOKOMEHVE HELOPOroro
060pynoBaHNs pagMofoCTyna onepaTopckoro Knacca.

Cambium ePMP 2000 sBnsetcs pa3sutuem cepum ePMP1000 1 yunTbIBAET MHOMONETHMIA
OMbIT 3KCMAYaTaLMK, @ TaKKe NOXenaHua onepatopos. HecMOTps Ha HEBLICOKYIO LiEHY,
ePMP2000 npegHa3sHaueH Ais NOCTPOeHUst BICOKOCKOPOCTHBIX Triple Play paguoceteit
¢ noaaepxkoi QoS ans TenedoHun 1 BUAEO.



OcobeHHocTblo ePMP2000 sBnsieTcs Kak pa3 YMeHUE XOpoLo paboTtaTh B yCI0BUSX
nomex, ansa vero Cambium npumennn aBa nprema nog o6LwmMM Ha3eaHeM «Hypures,
0 YeM Mbl U pacckaxeMm. W, koHeuHo, 6a3a ePMP2000 MoxeT paboTtaTb C aboHeHTaMu
ePMP1000.

Hypure = yMHas aHTeHHa + MHTeNNEKTyasbHbIA (hUNLTP

MepBLIM MEXaHM3MOM ABNISIETCA CMOCOOHOCTL YNPaBEHMUS AMarpamMMoi
HanpaBfIEHHOCTM aHTeHHbI Ha NpueMe (MPOTMBOMNONOXHOCTL Tx beamforming y
Ruckus), To ectb, chopmmrpoBaHve B npeaenax cektopa MHAMBUAYANbHBIX MPUEMHBIX
[MarpamM HarnpasneHHOCTU AN1s Kax4oro aboHeHTa.

Ncnonb3ysa oTAenbHY0 YMHYI0 aHTeHHy, 6a3a ePMP2000 cdu3nyeckn 0TCTpanBaeTcs
OT BCEX, B TOM YMC/IE PABHOYACTOTHLIX MOMEX, HAXOAAWWMXCS AaXe B HaLIEM CEKTOpE.
B 3aBMcMMOCTM OT yria Mexay abOHEHTOM U UCTOUHMKOM MOMEX, BbIMIPhIL MOXET
pocturatb 15 ob SNR. A 15 b SNR - 3710 ABE MOgyNsALMM UK ABYX-TPEXKPATHbIN
pocT emkocTu 6asbl (B Uplink)!

WHTennekTyanbHblil hunbTp

Bropoit MexaHu3M Hypure — nepectpamBaeMblii YaCTOTHLIN (hunbTp, paboTaroLwmii

KaK npv npueme, Tak 1 Npu nepefaye curHana. K coxanenuio, CnekTp curHana He
3aKaH4YMBAETCA Ha ero «ouuManbHbIX» FpaHMLax, U UCToYHUK ¢ 20 MIy curHanom

Ha YacToTe, Hanpumep 5320 Mlu, bynet okasbiBaTb nomexu Hawemy 20 MIy curHany
Ha yactoTe 5340 Ml'u. [na Toro, 4Tobbl CHU3UTL TAaKOE BAUSAHME,

(v3-3a KOTOpOrO, KCTaTH, paHee 1 TpebOBaANCA 3aLUUTHLIM UHTEPBANT MEXAY CEKTOPaMM
6a30Boii cTaHuum) B 2000-i cepuv NPUMEHSIETCA CreLMabHbIA UILTP, OTCEKAOLLMIA
BHEMO/I0CHbLIE MOMEX U MO3BONSAIOLMIA BEIMIPATb ELLe HECKOSIbKO CTOJb BaxHbIX Ab
COOTHOLLEHMSA CUrHAM-LUYM.
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CocTtaB cepun ePMP2000  crmronon

B otnnumne ot ePMP 1000, 6a3oBas craHuma 2000-i
Cepum COCTOUT M3 TPEX KOMMNOHEHTOB: TOYKM JOCTyNa,
CeKTOPHOW aHTeHHbI U OMNUMOHANTbHON UHTESNEKTYaIbHOM
AHTEHHbI, KOTOPLIE AOMOMHAT ApYr Apyra U N03BOASIT
JOCTWYb NYYLLEN NPOU3BOANUTENILHOCTU U, YTO 0COOEHHO
BaXHO, 3a YMepeHHble JeHbrN.

Ecnm BbI paboTaeTe B yaauHbIX YCoBusx 3dumpa, To
MOXeTe CMOHTMPOBATbL CUCTEeMY B 06/1erYeHHOM COCTaBe,
6e3 NprobpeTeHNs UHTENNEKTYANIbHOM aHTEHHBI, Y OHA BCE
paBHo bygeTt paboTath nyywe 1000-i cepum, bnarogaps
(hUNLTPY BHEMOMOCHBIX MOMEX W NyYLLe annapaTHoi
nnatchopme. Ecm xe y Bac cnoxHas nomMexosas

| 06CTaHoBKa — NPOCTO A06aBbTE AOMNONHUATENBHYIO
AHTEHHY 1 NOMTyYNTE CYLLECTBEHHBIN BbIUMPbILL
npousBoauTeNnsHOCTU. U uto camoe yaobHoe —

2000-5a nnatchopMa no3BosnsieT paboTatb

C CYLLECTBYIOLLMMM HEAOPOTVMM ABOHEHTCKUMM
yctpoiictBamn ePMP 1000.

Wndopmauus ana 3akasa
C050900D020A | ePMP 2000: 5 GHz Beam Forming Antenna

C050900S2KLA | ePMP2000 AP Lite License Key - Upgrade Lite (10 SM) to Full (120 SM)
ePMP 2000: 5 GHz AP with Intelligent Filtering and Sync (ROW)

C050900A231A (EU cord)
€050900L231A  ©PMP 2000: 5 GHz AP Lite with Intelligent Filtering and Sync (ROW)
(EU cord)




basa ePMP 2000

basa ePMP 2000 ssnsetca agpom cuctemel ePMP 2000, koTopas nogH1MaeT
CUCTEMY Ha HOBLI YPOBEHb YCTOMYMBOCTM K NMOMEXaM, BCEraa NPUCYTCTBYIOLLMM B
3¢hmpe. ePMP 2000 ycnewwHo paboTaet ¢ aboHeHTckumy Mogynamu ePMP 1000 (B
TOM umcne, ycTpoiicteamm cepuin Force 180 v Force 200). Mopaepxveaet go 120
aboHeHTOB Ha cekTop, paboTaeT B AnanasoHe 4Yactot 5,10 - 5,97 [Ty

Cmapr-aHTeHHa ePMP 2000

OnumoHansHas ePMP 2000 Smart Antenna peanusyet TexHonoruio Smart
Beamforming - chopMvpoBaHve auarpamMmmbl HanpaeaeHHOCTY aHTEHHbI U ABNAETCA
YacTbio MHHOBALMOHHOM TexHonoruv Hypure. AHTEeHHa npu3BaHa CHU3UTb

BAMSAHME NOMEX, NPUCYTCTBYIOLMX B peaibHbIX CETAX CBA3W. AHTEHHA He ABNISeTCS
0653aTe/bHEIM KOMMOHEHTOM. ECnn Bbl yBepeHbI, YTO Balll aniMHK 6e3 nomex, T0
Bbl MOXETE MCMO/Ib30BaTh TO/ILKO CEKTOPHYIO aHTEHHY, 6€3 smart aHTeHHbI. A BOT
smart aHTeHHy 6e3 CEKTOpPHOM VCMO/b30BaTh HE MOYUMUTCS.

CekTopHasa aHteHHa ePMP

HoBas koMnakTHas aHTeHHA MOAXOAMT 4Ns BCex Touek gocTyna cepuv ePMP
(Bkoyas 1000 cepuio), B ToM uncne gns ePMP 2000, Smart Antenna nmeet
eLLe NlyyLiee COOTHOLIEHWE OCHOBHOIO M 3aHUX JIENECTKOB AuarpaMMbl
HanpasneHHoctn (Front-to-Back Ratio) 35 ab B wmpokom gnanasoHe Yactot
4,90 - 5,97 [Ty, CekTOpHAs aHTEHHA MMEET CrMAXEHHBIV IMaBHbI NenecTok
AvarpamMMbl HanpaeneHHOCTY B BepTukanbHoi niockocty (null fill), yto paer
fydllee Ka4ecTBO 06CNyXMBaHUs aboHeHTOB. Yron ob6cnyxusanus 90 nim 120
rpagycos, ko3thuumeHT ycunenns 18 dBi.

Bce chakTOpbl B COBOKYMHOCTM MO3BOJISIOT NPOU3BOAUTL NPOCTYIO U HAAEXKHYHO
WHCTa/INALMIO QHTEHHO CUCTEMBI.



cnPilot: Wi-FI onis onepatopoB
1 KOPMOPAaTUBHOIO CeKTopa

Cpeou MHoroobpasus pelueHuii Wi-Fi oueHb cnoxHo BeiOpaTh Hegoporoe

1 OAHOBPEMEHHO BbICOKOMPOU3BOAUTENBLHOE, MacluTabypyeMoe 1 HafexHoe
peweHve. 06bIYHO 3TO UMK YTO-TO AELIEBOE, UK O4YEHb (YHKLYOHANBHOE
poporoe. Cambium peLumn ucnpaBuTb CUTYaLMIO U NPEASIOXUTb CEPbE3HOE
BbICOKOMPOM3BOAUTEIbHOE PeLLEeHWE MO O4eHb HEBLICOKOW LieHe. Tak CBeT yBuaena
cepust npogykToB cnPilot.

cnPilot — 370 3aKOHYeHHas cepus NPOAYKTOB /1 ONEePaTOPOB CBA3M
¥ KOPNopaTMBHOIO CerMeHTa C NogaepXkoi ctaHgaptos 802.11ac u
LIeHTPa/IM30BaHHbIM YrpaB/ieHneM.

Mpeumywectso cnPilot — nogaepxka BCex COBPEMEHHbIX PYHKLINIA, XapaKTepHbIX
ans Enterprise Wi-Fi: Hotspot 2.0; ntobble BapuaHTbl aBTopr3aLmm; 6eCLIOBHbIN
xeHpoBep 802.11r, aBTOKOHMrypauus ¢ cuctemoit ynpasnenus (Zero IT),
ynpaeneHve TeiCA4aMm ToueK AOCTyna € eAnHoN KoHconn cnMaestro 1 MHoroe-
MHoroe gpyroe. W 370 BCE npu LeHe, CONOCTaBVMOW C AELLeBbIMU PeLIeHUAMMU.



Coctas cepuu cnPilot

Cepws oueHb komnakTHas — Wi-Fi CPE, oducHas Touka v BcenorogHas
Touka goctyna. C ogHoV CTOpOHLI, MOAENeil HEMHOro, a C ApYyrow —
Ans Mo6bIX NPYMEHEHU [0CTATOYHO.
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I omalluHue poyTtepbl

PoE to PMP 450
or ePMPSM
Availablein802.11n and 11ac Models

Desktop Internet TV Printer Network FAX Phone
Storage



Tak Ha3blBaeMble JOMALLHWE PoyTepbl — 3TO YCTPOICTBA, UMEIOLLME B CBOEM
COCTaBe NOMMUMO TOYKM J0CTyNa kabenbHbiid Ethernet-kommyTtatop, noptsl
LN191 NOAKITI0YEHUSA aHIOrOBbIX TenethOHHbIX IMHMKA, a uHorga USB-

MopT ANs NOAKIHYEHNA NPUHTEPA UM CETEBOrO AMCKA. M3toMMUHKA 3TUX
POYTEPOB B TOM, YTO OHM MOTYT YNpPaBNATLCSA ONEpPaToOpPoM, onepaTop
MOXET BUIETb CETEBYO CBA3HOCTb U COCTOSHME IMHKOB NPSMO [0
abOHEHTCKMX YCTPOMCTB, a He Ao nopTa ero CPE. OcobeHHo noHpaBATCs
3TV poyTepsl onepatopam, Mcnonb3ylowyM obopyaosaHme Cambium gns
opraHv3auum «nocnegHei munuy — Bce ycrpoictaa Cambium ynpaenstorcs
OfHOM Nporpammoii — cnMaestro.

Undopmauus ana 3akasa

C000000L0O46A W&ﬁt};’;ﬁtzeorowﬁﬁmﬂxo cord), 802.11n single band 300Mbps
C000000L047A Wgﬁtélstzeorovsi&oﬁ% /gnaongolgg%, 802.11n single band 300Mbps
C000000L048A Egzgg::viﬁ(i\lT AROW (no cord), 802.11ac dual band Gigabit WLAN
C000000L049A Egzltlg:uﬁﬁ%#i\ EggVP(OnEo cord), 802.11ac dual band Gigabit WLAN
C000000LO50A w&ﬁt};’;ﬁfeorlv\:\ilt,hRg(\)l\é no cord, 802.11ac dual band Gigabit




@

W i = Fi A"ﬂ Od) M co B Cambium Networks™

(G

T -

[ns odmcos Cambium npegnaraet coBpeMeHHyto Touky gocryna E400

c nogaepxkon 802.11ac wave 1 ¢ ABYMSA KaHanamu, yknagpelBatoLLycs

B 3HepronoTpebneHue ctaHgapta 802.3af. YcTpoiicTBo koMnakTHoe,

€ 16 SSID, pabotocnocobHoii (B 0TMUME OT KOHKYPEHTOB) NpUopUTE3aLyeil
Tpachmka v, — YTo 4N AAHHOMO LIEHOBOMO CErMeHTa He 0YeHb XapakTepHO —
nogaepxkoii 6eciwosHoro poymunra (IEEE 802.11r). 37o 3Hauw,

yTo B 0chrcHoi ceTvt Ha E400 pasrosop no Skype He byaeT npepbiBaThCe,

a BaXHble JaHHble Bcerga 6yayT LOCTaBNEHbI.

Wnudopmauus gna 3akasa

cnPilot E400 (ROW) 802.11ac dual band AP; PoE injector, Cat 5
(000100W404A Ethernet Cable. No Country Cord




TexHn4eckme xapakTepucTUKu

Paguo o [IByxananasoHHas Touka gocrtyna 802.11ac
241510y
o 2x2 MIMO

Ou3mnka o [abapuTbl 18x18x3 M
eBec350r

» Temneparypa 0°C ... +50°C

o MOHTaX Ha CTeHy, NOTONOK

besonacHoctb | o 3awuTa ynpasnenus Secure Web page, RADIUS based 802.1x including
EAP-SIM/AKA, EAP-PEAP, EAP-TTLS, and EAP-TLS

 3awumTta paguokarana - WPA-TKIP, WPA2 AES

CeteBble « 16 SSID

hyHKLMM o 256 aOOHEHTOB Ha TOUKY

» PaboTaet 6e3 koHTponnepa

Bo3moxHocTH » BcTpoeHHblii captive portal

o OrpaHuyeHne ckopocTu Ha aboHeHTa

o BbICTpbIii poyMUHT aboHeHTOB

» ABTOMaTU4eCKMit BHIGOP pagvokaHana

Ynpasnexue o ABTOHOMHOE Wi ¢ noMolLbto cnMaestro

o cnMaestro MOXeT ObITb YCTAHOB/EH Ha CepBepe 3aKa3uuka unu B obnake
QoS o OrpaHuyeHvie CkopocTu Ha aboHeHTa

« Caps utilization based on data rates, max data rates and time interval

« [Toppepxka WNN

« BAND STEERING - nepekntoueHune Bcex nogaepxusatowmx 5 My
aboHeHToB U3 2,4 B 5Tl

[pyrue  [0cTeBoit goctyn,

hyHKLMM  Hotspot 2.0
o BctpoenHbiit DHCP cepsep, NAT
o FIREWALL

« ACL, DNS-ACL
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YnudyHbin Wi-Fi

BcenorogHele AByxamana3oHHble Toukn goctyna 802.11ac co BCTPOEHHEIMM
aHTEHHaMu B KOMNAKTHOM kopnyce |P67.

Bpoge, Hyero ocobeHHoro, TunuyHoe peluenune Enterprise cpegHero
Knacca: ABa rmrabutHbIx nopta c nogaepxkoit 802.3af, ABa AByXKaHa/bHbIX
pagvomopyns 802.11ac Wave 1. Tonbko CTOMT feluesne, YeM

MPOAYKTbI MOMYNSPHLIX HEAOPOrMX BEHAOPOB MPY HECPABHUMO OOMbLLE
NPOV3BOAUTENILHOCTU U (hYHKLMOHANIBHOCTW.

Wudopmauyma ana 3akasa

E500 (ROW with EU country cord) Outdoor 2x2 Integrated 11ac

PL-ESOOEUCA-RW AP with PoE Injector




TexHnyeckue XaPaKTEePUCTUKH

Pagvo « [IByxanana3oHHas Touka goctyna 802.11ac

o BcenorogHas, IP67

o CneumanbHbIit uabTp Ans yMeHbluerus BausHus LTE ceTeir (nonocst 38 v 40)!!
e 2.41n5T0Tu, 2x2 MIMO

Ousuka o [abaputbl 30x20%6,5 cM, 1 kr

« Temnepatypa -30°C ... +60°C

© JNIeKTPONOAOrPeB ANist KXONIOAHOM0 CTapTa»
» BcTpoeHHas rpo3o3awmra

o MoHTaX Ha CTeHy unm Tpy6oCToiiKy

Be3onacHocTb « 3awwura ynpaenenus Secure Web page, RADIUS based 802.1x including EAP-SIM/AKA,
EAP-PEAP, EAP-TTLS, and EAP-TLS
o 3awyra pagvokarana - WPA-TKIP, WPA2 AES

CeteBble dyHkLym | o 16 SSID

o 256 aBOHEHTOB Ha TOUKY

» PabotaeT 6e3 KOHTponepa
« [18a nopra GE

Bo3moxHocTn » BcTpoeHHiii captive portal

» OrpaHuyeHve ckopocTi Ha aboHeHTa
o BLICTpbIA POyMUHT a6OHEHTOB

» ABTOMaTU4eCKUi BLIBOP pagmnokaHana

VnpasneHve o ABTOHOMHOE W/n C noMowybio cnMaestro
« cNMaestro MOXeT 6bITb YCTAHOB/IEH HA CEpBEpE 3aka3umka Win B obnake

QoS o OrpaHuyeHme ckopocTv Ha aboHeHTa

o (Caps utilization based on data rates, max data rates and time interval

« [opaepxka WNN

« BAND STEERING - nepexsiioueHvie Bcex nogaepxvsatolumx 5 [Ty aboHeHToB u3 2,4 B 5Ty

[pyrue dyHkumm | o TocTeBoi gocTyn

« BcrpoenHeiit DHCP cepsep, NAT

» FIREWALL

« ACL, DNS-ACL

« MESH

» Dynamic VLAN assignment from RADIUS server
« RADIUS based accounting to multiple AAAs

» Hotspot 2.0




CucTtema ynpaBneHus
cnMaestro

MrHoBeHHOe 06Hapy)xeHne 06opyaoBaHus

* B omnume ot 06b14HOM SNMP-crcTeMbl, HoBbIe ycTpoiicTBa Cambium MrHOBEHHO
0b6HapyxwuBatoTcs cnMaestro. [anblue cuctema yrnpaBneHUst MOXET aBTOMaTUYEeCKM
YCTaHOBUTb HYXHYI0 KOHthMrypaumto, 06HoBuTb 10 Ha NOAKMIIOYEHHOM YCTPOWACTBE.

e Wcnonbayetca HTTPS gnsa 6e3onacHoit cBsi3u ycTpoiicTs ¢ cnMaestro.

» KpoccnnatchopmeHHoCTb.

o 06bnayHas wnm nokanbHas ycTaHoBKa!

MHorononb3oBarenbckas cpega

e 06nako «Cambium Cloud» 06cnyXv1BaeT MHOXECTBO OMEepaTOpOB.

o Onepatopbl MoryT 6e30nacHo 1 yaobHo 06CyXMBaTbL MHOXECTBO CETel
¥ nonb3oBarteneil.

Huskas uena
 cnMaestro 6ecnnaTHa [N1s CETei C KONMUYeCTBOM YCTpoiicTB a0 2500!



Bca ceTb Ha ogHOM aKpaHe !

oTobpaeHue cTaTyca BCex
yCTpoicTs
* MaructpanbHble KaHabl
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MHCTPYMEHT NNaHUpOBaHUS CeTel
LinkPlanner

EwLle oauH BaXHbIA MHCTPYMeHT, KoTopblih Cambium npegnaraet 6ecniatHo — 310
LinkPlanner. 3apoguBLumiica B Buge Excel-chaiina, 3ToT MHCTpYMEHT npoLuen Joarui
MyTb Pa3BUTKSA, U CEFOAHS K HALUMM YC/IyraM MOLLHEALNA UHCTPYMEHT A/ pacyeTa u
MNaHUPOBaHUs ceTeit Ha o6opynoBaHun Cambium. LinkPlanner nognepxvisaet Bce
mHelkn 06opygosaHus Cambium (noka kpome cnPilot) v cnocobeH paccunTbiBaTh
KaHaslbl «TOYKA-TOUKa» U «TOUYKA-MHOTOTOYKAY.

PaboTa c npunoxeHnem NpocTa: BBOAUM KOOPAMHATHI, BLICOTHI NMOABECA, YKA3bIBAEM
cucTeMe Tvn caiita (6asoBas cTaHuus, aboHeHT, nponet PPJT), co3gaem cBsA3u 1 pacyet
roto. Cuctema B (hOHOBOM pexuMe CKaumBaeT KapThbl penbeda 1 CTpouT npodmimn 4o
KaX[oro caitta. Ha npodmin MoxHO HaHeCTW NpensTCcTBIS, YTOObI CAenath pacyet
Hanbonee NPUBMKEHHBIM K peanbHOM Xu3HWU. UHCTpyMeHT uHTermpoBaH ¢ Google Maps,
YTO NO3BOJISIET HA 3Tarne NNaHUPOBaHWA ONPeAENNUTb HaNYMe NPENATCTBUN.
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VHCTpYMeHT nnaHupoBaHws ceTeit LinkPlanner Cambium Networks®
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Height Above Sea Level (meters)

/ Cambium N orks - LINKPlanner
30 i L
0.5 1 15 2 25 3 3.5 4 4.5 5 55 6 6.5 7 7.5 8 8.5
Range on path (kilometers)

Performance to AP - BS Toksovo Link Summary Performance to SM - Toksovo-1
Predicted Receive Poner ; 57 dBm £ 7 dB Lowest Hode Availability : 100.0000 % Predicted Receive Power ; 50 dom 78
M Mod Mode Regured : (MCS1(QPSK0.5) ] SystemGanMargn: 24,5768 Minod vode Required : (MCS1 P 05) 7]
Min Availabiity Required : 990000 % Free Space Pathloss: 126,65 B Min Availbiity Required : 990000 %
Max Usable Mode : MCS14 (64QAM 0.75) Caet Aot Lomi; {09 Max Usable Mode : MCS14 (64QAM 0.75)
Predicted Avaisbiity : 100,000 % ExcessPatiloss:  0.00 68 Predicted Avalabiity 1 100,0000 %

Total PathLoss:  126.73dB




Pacuet BegeTcs € y4eToM BCex reoknmmatnyieckux haktopos Ans BbIOpaHHOro
pervoHa, ncnonb3ytTcs pekomeHaaumm MC3-P:

P.530-12 (pacnpocTpaHeHve pafyoBosiH),

P.676-7, P.835-4 (ocnabnexue curHana B aTMocthepHbIX rasax),

P.526-10 (andpakumoHHble notepn), P.837-5 (y4eT MHTEHCMBHOCTY JOXAS),
P.453-9 (Ko3thhmLmMeHTbI OTPAKEHNS MOBEPXHOCTH).

WNHCTPYMEHT OLLEHSAT He TONIbKO ONepaTopsl CBA3M, HO M MPOEKTHbIE OpPraHM3aLym:
[NS BCEX NPOJIETOB PacCUMTLIBAETCA AOCTYNHOCTL KaHana, a nepeiias B pasgen
BOM, MOXHO nony4nTb roToBYH CreumntmkaLlmio ¢ apTiKyaamy 1 ONMCaHUsaMU.

B obuiem, ecnv Bhl ele He ucnonb3ayete LinkPlanner B cBoeii pabote, 3axogute
Ha support.cambiumnetworks.com/files/linkplanner n ckaunBaiite nocneaHow
Bepcuto. LinkPlanner ctaHeT BalimMM HageXHbIM MOMOLLHVKOM.
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