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BBeaenue

JIro0o#t HauMHAIONUK OMEpaTOp, PEUIUBIINNA CTPOUTH CBOIO CETh Ha 0a3e paguoOCHCTEM, HEM30EKHO CTATIKMBACTCS C TaK
Ha3bIBaeMoi "mpoOiemoit yactoTHoro pecypca’. Jns Poccun, He mMmeromiell cOOCTBEHHBIX COBPEMEHHBIX PaJMOCHCTEM,
3Ta mpobiemMa mMeeT 0co0oe 3HaueHWe. B Takwx YCIOBHSX Jerajau3aius paguoKaHalla - MpoIeaypa Helerkas u
JUTATENbHAsI, HO BIOJIHE ocyuiecTBuMast. [lomynsipHblit ceroans nuamnasoH 2,4 - 2,5 ['T11 Bo MHOTHX KpYITHBIX TOpOAax yKe
MIOJTHOCTBIO 3aHAT, IIOATOMY B TIPU BBIOOpPE 00OPYIOBAHMS aKIIEHT JOJKCH OBITh CICIIaH Ha HETPAIUIIMOHHBIX YaCTOTHBIX
nuanasoHax: 5,25-5,825 I'T'u, ”HTEHCMBHOE OCBOEHHME KOTOPOT0 HAa4aJIoCh JiMilb B cepeaune 2002 roaa.

HoBas cuctema Canopy kommnanuu Motorola ucnons3yer 5 I'T'i yyacTok cnekTpa, KOTOpPbI He TpeOyeT JHULEeH3UH U
HeOoupIe, OecpOBOJHBIE KOMITOHEHTHI, CIIEHUAILHO CHPOCKTHPOBAHHBIC I "SYEHCTHIX' KOHQHUTYpaIwii MabIxX
pa3MepoB.

Cucrema Canopy nmpoxojuwia UCHbITaHUS B peanbHbIX ycnoBusix ¢ 2001 roga. B nHacrosimee Bpemst Oosiee 3000 y3noB
Canopy pa3BepHyTO Ha 6osee yeM 40 momaikax KOMMEpUYECKUX KIMEHTOB 110 Beelt CeBepHOMl AMepuke.

Jlns GonbluMHCTBAa poccuiickux perrnoHoB Canopy Motorola - 3TO e€IMHCTBEHHO BO3MOXKHBIM M 3KOHOMHYECKU
onpaBIaHHbIM MyTh. HU3koe kayecTBO JNMHUN CBA3M, KOMMYTAllMOHHOTO OOOpYJOBaHMS U, KaK CJIEACTBHE, OTCTaBaHUE
CTpaHbl MO O0BbEMY UM KauyecTBY YCIyr, CO3/JalOT ILIMPOKOE TMoJie JUIs IUIOJOTBOPHOM JeATelbHOCTH. Bbicokue
(byHKIMOHATBHBIE BO3MOXKHOCTH Canopy, ¢ OJHOW CTOPOHBI, M HEBBICOKAs CTOMMOCTB, OBICTpas OKYINAeMOCTh MpHU
HE3HAUUTENIbHBIX CTAPTOBBIX MHBECTULIUAX, C IPYTroi - BaKHEHIINE XapaKTepUCTUKH, Oarofapsi KOTOPbIM OeclIpOBOIHbIE
pemenust Motorola Bce 4aiie cTaHOBSATCS OTIPABHOW TOYKOW B OU3HECE .
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1. ApxuTeKkTypa CHCTEeMbI

Comm. Tower

PDH/SDH or FR/IP
Network ;

Computer # 1 - 200 ]
C8mputer # 1- 200

Puc.1. Apxurexkrypa cucremsl Motorola Canopy

ApxuTekTypa cucteMbl nokazana Ha Puc.1. 1200 moxyneii abonenta ( mo 200 aOOHEHTOB Ha OJMH CEKTOP ) MOTYT OBITh
3apeructpupoBanbl Ha oaHou Touke [locryma ( AP- Access Point ) B ciyuae ucCHoib30BaHUM 6 - CEKTOPHOMU
KOH(UTYpAINH MPHU 1aTHHOCTH CBSI3H 0K0JI0 3.2 KM

[Ipumepsl npucoearHEHUS CUCTEMBI mupokonojocHoro noctyna kK PDH/ SDH wu IP/FR cersm moka3anel Ha Puc.2 u
Puc.3.
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SDH Network

CISCO 3640
...... : IP{ATM {OC-3 STMA

__Motorola Canopy CMM

IP ! Ethemet 802.3 | 10BASE-T

Puc.2. Ilpucoennnenue cucTeMbl MIUPOKONOJI0CHOT0 paguogoctyna Motorola Canopy k SDH cetn
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1 noror E1 (2048Mbps)

Motorola Canopy CMM IP !Frame relay ! E1 G.703

B oF a%';_-ﬂ*
= / RAD FCDHP

IP ! Ethemet 802.3 | 10BASE-T

Puc. 3. IlpucoequHenue cucTeMbl IMPOKONO0JI0CcHOr0 1octyna Motorola Canopy k IP/FR cern

m MOTOROLA



www.motorola.ru

2. CocTaB cuCTEMBI

e Touka /loctyna ( AP ) — Access Point
e Moy Aborenta ( SM ) — Subscriber Module
e Monyns TpansutHoro coequaenus ( BH ) — Backhaul

2.1. Touka /loctyna ( AP ) — Access Point

200 moxmyneir aGoHeHTa MOTYT OBITh 3aperMCTPUpPOBaHbI Ha OAHOM Touke aoctynma AP. OpHa Touka J1OCTyna MOXET
anpecoBatb 4096 MAC / Ethernet ampecoB, TakuM 00pa3oM K KaXIOMy MOJIYJIO JOCTyna aOOHEHTa MOXET OBITh
MOJKII0YEHO K mpumMepy a0 20 komnbroTepos (20 x 200 = 4000 MAC anpecoB)

Optimum Access Foint neignt on
building or pole should minimally
GPS Antenna clear the surrounding community
2 .F s
6 CANOPY™ | | | i ¢
AP Radios | B wsmnnnalan

|

u

K
=¥

Muliple
CANOPY™ ap
Junction
100BaseT A
Ethemet

Puc.3. Touka loctyna — Canopy AP
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Canopy AP - Touka JlocTyna nCHONB3YETCS KaK PEeTPaHCIATOP s TocTaBKU MIHTEpHET - CEpBUCOB K MOJIB30BATEIISIM.
Canopy AP moxeT comepkaThb aHTEHHY Ha 6 CEKTOpoB, UCTOYHUK muTaHus, GPS mpuemMHuK, mpenHasHaAYCHHBIA IS
CHHXPOHM3AIIMM TOYEK JMJOCTyma U paauo-moctoB, Ethernet koMMyTarop ¢ BO3MOXKHOCTBIO IMOJaYU THUTAHUS T10
HE3a/ICHCTBCHHBIM TapaM KaOessl «BUTAs Mapay.

Puc.4. CocraB Canopy AP
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2.2. Moayans Abonenta ( SM ) — Subscriber Modul

Stainless

4 Steel Hose
Clamps or

any Suitable

A___....--"' Equivalent

Typical
Antenna
Mast

Puc.5. Buemnnii Bua anteHHsbl 111 Moayiast AbonenTa ( Canopy SM )

Canopy SM — 510 a0OHEHTCKOE OKOHEeuHOe oOopyaoBaHue. OHO MPEACTaBICHO OJHUM PATUOMOIYJIEM C
MHTErpupoBaHHON 60-rpagycHoi HanpaBieHHON anTeHHOH ( PucS ). CoctaB Canopy SM noxka3zan Ha Puc.6.
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Canopy AP

RJ11 r"' | \

RU4E A oy GConnector
L , ]
Connector N .. Connection 4 2 =4 oy
7 LEDs
Base Cover Base Cover
Base Cover
Ethernet Release Ethernet
Cable Lever Cable

Puc.6. Cocra Canopy SM

Kaxnprii Canopy SM moxer pabotats ¢ ogHoil Toukoit loctyna (AP) B manHbIid MOMEHT BpeMeHH. CHHXpOHU3AIMS U
YIPAaBJIEHUS OCYILIECTBIIAETCA MO pannokaHany ¢ Touku Jloctyma. Canopy SM ycraHaBiIuMBaeTCsi BHE IOMEIICHUS U
MO3ULMOHUPYETCS MO IUHUM NMPSAMOM BUIMMOCTH C TOYKOH JIOCTYTIA.

Monaynp moAkiIoYaeTcss K aOOHEHTCKOMY OO0OpYIOBaHMIO depe3 KaOelnb THIA «BHTas IMapa KaTeropum - 5S5»,
MpEIHA3HAYCHHONW JUISI WCIIOJIb30BAHMSI BHE TOMEIICHHS M HMMEIOMIETO 3alUTy OT YJIbTPa(UOJIETOBOTO W3ITYUCHHUS.
[Monxmouenue Canopy SM k aboHeHTCKOMY 000pyAOBaHHUIO ( MEPCOHATFHOMY KOMIIBIOTEPY WM CEpBEpPYy ) MOKAa3aHO Ha
Puc.7.
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CANOPY TVMSM
Subsaribar
Modula

Ethernet Cabile

Computer

Puc.7. Ilogxmouenne Canopy SM k a00HEHTCKOMY 000pYA0BAHHIO
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2.3. Moayas Tpan3utHoro coeanHenus ( BH ) — Backhaul

BH moaynb /0cHOBHOM — master pexuM/ — MCIIONb3yeTCs JUIsl OpraHU3allMy KaHaja CBSI3M TOYKa-TOYKa, HapuMmep IJis
TOTO YTOOBI 00ECIICUNTH TTOAKIIOUCHHE K TAKETHOH CeTH YAAJICHHBIN KilacTep / TPYIITy paJnoroOBOK.

BH Moaynum ucnonp3yroT y3KOHANPABIEHHYXO aHTEHHY. B kaxaom mposiere paaumocta oauH u3 BH monpynen
KOHUrypupyercs kak ocHoBHO# / master (5700BHMRF). OcnoBHoii / master BH nepenaer cuHXpOHH3AIUIO BETOMOMY
monyJo / slave (5700BHSRF). BH noaxitouaercs Takum e crmocoboM K KiacTepy Kak U oObIYHast TOUKa JOCTYyIA.

Canopy AR
Cluster

5.7GHz

Canopy Canopy BH

BH Slave Master /2
Cluster
Managerment
Module (Chk)

Puc. 8. Moayab Tpan3uTHOro coennnenusi ( BH)
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3. JanbHOCTb AencTBuA y3na cekropa( AP)

Bo3moxxHBI CIcAyromue COYCTaHuA U AaJIbHOCTU CBA3H:

BapuanT (1): Mexnay Touxoii loctyna ( AP) u

Mopynem Abonenta ( SM );

Bapuanr (2): Mexnay Toukoit Jloctyna u ‘ BapuaHT (1) ‘
Monynem AGOHEHTa YCTaHOBIIEHHBIM ~32KM

Ha pedIeKTop; | |

Bapuanr (3): Mexny aByms
pabounMu MJIoUIaIKaMu Te ycTa-
HoBJieHbl Touku Jloctyna ,
paboTaeT KaK paauoMOCT

( coenquHEeHNEe TOYKA-TOYKA );

Bapyanr (2) ~16km

<

BapwmaHT (3)

Puc.9. BapuaHTbl npucoeIMHEeHUs
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4. CxkopoctH padoThl CHCTEMbI

4.1. Pexxum “ Touxa — MHoOrorouka ”’

Co CTOpPOHBI TOYKH JIOCTYNA
Onna Touka aocryna (paauorosioBka) — 10Mbps (none3nas undopmanuu >6Mbps, BKItouaeT B cedst 06a
HarpasieHus-uplink/downlink)

Co cTOpOHBI MOJTYJISI a0OHEHTA

Omun monmyns abonenta — 10Mbps (monesnas wupopmaruss Ha downlink > 4Mbps, mnonesnas
undopmarnus Ha uplink > 1Mbps; cootromenue downlink/uplink — konpurypupyemoe, 1Mo yMoI4aHHIO
yctaHoBieHo 25% uplink, 75% downlink)

4.2. Pexum “Touka — Touka ” (nmpu noacoeIHeHUN ABYX KJIACTEPOB, OPraHU3ANMH PATUOMOCTA)

[poner — 10Mbps (monesnas unpopmamus - > 7Mbps, BKIItodaeT B ceOs ob6a Hampasienus-uplink/downlink;
cootnomenne downlink/uplink — xordurypupyemoe, nmo ymonugannio ycraHoieHno 50% uplink, 50%
downlink => >3.5Mbps downlink; >3.5 Mbps uplink)

m MOTOROLA 13
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S. Cneunuxkauuu

Canopy Access

i i 5.25 t0 5.35 GHz and 5.725 t
Point Module Operating 5.8250GHz ZE 0
5200AP/5700AP Frequency

Range U-NII Mid
band

Access Method TDD/TDMA
Signaling Rate 10 Mbps

Modulation High Index BFSK
(Optimized for interference

Type rejection)

Carrier to  3dB 10°BER @ -65 dBm

Interference
(Ch)

Receiver -83dBm 10*BER
Sensitivity

Operating Up to 2 miles with integrated
antenna in the 5.2 GHz band.

Range Up to 10 miles with passive
reflector in the 5.7 GHz band.

m MOTOROLA 14
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Transmitter
Power

DC Power

Interface

Protocols Used
by CANOPY

Software
Upgrade Path

Network
Management

Wind

Operating
Temperature

Weight

15

Meets FCC UNII ERP Limit

24 VDC @ 0.3 Amp (active

state)

10/100 BaseT, half/full duplex
Rate auto negotiated (802.3
compliant)

IPV4, UDP, TCP, ICMP,
Telnet,
HTTP, FTP, SNMP

Remotely downloaded into
FLASH via RF link

HTTP, TELNET, FTP, SNMP

190 km/hr (118 miles/hr)

-30EC to +55EC (-40EF -
+131EF)

1 Ib. (.45kg)

www.motorola.ru
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Dimensions 11.750 Hx 3.40 W x 3.40 D
(299cmH x 8.6 cm W x 8.6
cm D)

m MOTOROLA 16
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Canopy Cluster

Management Limits or Conditions
Module
1008CK Max |ength any 100 Meters

one radio can
be from Cluster
Management
Module

Dimensions 11.75" Hx 15.0° W x 6.25” D
(29.9cm H x 38.1 cm W x
41.3 cm D)

We|ght 19.0 Ibs. (8.6 kg)

Operating  -30EC - +55EC (-40EF -
+131EF)
Temperature

AC input 90 VACt0260 VAC
voltage

AC frequency 471063 Hz

AC input power 75 W Typical with 8 radios, 90
W max at 120 VRmMs

AC inrush 25A at 115 VAC
50A at 240 VAC

crnirrant (Aald

m MOTOROLA 17



24 VDC Power
Supply

12 VDC Power
Supply

m MOTOROLA

current (co|d 50A at 240 VAC

start —40C)

EMI emissions FCC part 15, class A

24 VDC @ Radios 100 Meters maximum from
12A Cluster Management Module

(Note: very limited cable distances)

Radios 20 feet maximum 5.68A typical

from Cluster
Management Module

(8 radios), Power supply
can be 10 feet from
Cluster Management
Module with Min. 12
gauge copper wire.

18
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Grounding
Cluster Must use 10 gauge copper
wire to attach one end to the
Management chassis plate in the Cluster
Module Management and the other
end to earth ground, per
National Electrical Code
(NEC).
Cable
Specifications Ethernet, GPS The use of cables that conform to
the operational temperature of
sync, and the product as well as being UV
GPS coax light protected is mandatory
cables
GPS

“Keep Alive”  Upon power up, Cluster
Management needs 5-minutes to

battery recover GPS timing pulse. It is
power strongly recommended to have an
uninterrupted power supply (UPS)
back up on the Cluster
Management Module power
system.

m MOTOROLA 19



Ethernet
Switch

m MOTOROLA

Switch type

Ethernet
protocols
supported

Full or half
duplex
operation

20

Unmanaged, store & forward

All standard IEEE 802.3

Auto-sensing

www.motorola.ru



Canopy
Subscriber
Module
5200SM/5700SM

m MOTOROLA

Operating
Frequency
Range U-NII Mid
band

Access Method

Signaling Rate

Modulation
Type

Carrier to
Interference
(Ch) - also
known as Jitter

Receiver
Sensitivity

Operating
Range
(all weather)

Transmitter

DAwrar

5.25 to 5.35 GHz and 5.725 to
5.825 GHz

TDD/TDMA

10 Mbps

High Index BFSK
(Optimized for interference
rejection)

3dB, 10-4 BER @ -65 dBm

-83dBm 10-4 BER

Up to 2 miles with integrated
antenna in the 5.2 GHz band.
Up to 10 mile with passive
reflector in the 5.7 GHz band.

Meets FCC UNII ERP Limit

21
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Power

DC Power

Interface

Protocols Used
by Canopy

Protocols
Supported by
Canopy

Software
Upgrade Path

Network
Management

Wind

Operating
Temperature

24 VDC @ 0.3 Amp (active
state)

10/100 BaseT, half/full duplex
Rate auto negotiated (802.3
compliant)

IPV4, UDP, TCP, ICMP,
Telnet,
HTTP, FTP, SNMP

Switched Layer 2 Transport
with support for all common
Ethernet protocols including
IPV6, NetBIOS, DHCP, IPX,
etc.

Remotely downloaded into
FLASH via RF link

HTTP, TELNET, FTP, SNMP

190 km/hr (118 miles/hr)

-30EC - +55EC (-40EF -
+131EF)

22
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11.75Hx3.4"Wx3.4"D
(299cmH x 8.6 cmW x 8.6
cm D)

Dimensions

Weight  11b (45kg)

m MOTOROLA 2



Canopy
Backhaul
Module
5700BH

Operating
Frequency
Range U-NII Mid
band

Access Method
Signaling Rate

Modulation
Type

Carrier to
Interference
(Ch) - also
known as Jitter

Receiver
Sensitivity

Operating
Range
(all weather)

Transmitter

DaAwrar

m MOTOROLA

5.725 t0 5.825 GHz

TDD/TDMA

10 Mbps

High Index BFSK
(Optimized for interference
rejection)

3dB, 10-4 BER @ -65 dBm

-83dBm 10-4 BER

Up to 2 miles with integrated
antenna. Up to 20 miles with
installed passive reflectors.

Meets FCC UNII ERP Limit

24
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Power

DC Power

Interface

Protocols Used
by Canopy

Protocols
Supported by
Canopy

Software
Upgrade Path

Network
Management

Wind

Operating
Temperature

m MOTOROLA

24 VDC @ 0.3 Amp (active
state)

10/100 BaseT, half/full duplex
Rate auto negotiated (802.3
compliant)

IPV4, UDP, TCP, ICMP,
Telnet,
HTTP, FTP, SNMP

Switched Layer 2 Transport
with support for all common
Ethernet protocols including
IPV6, NetBIOS, DHCP, IPX,
etc.

Remotely downloaded into
FLASH via RF link

HTTP, TELNET, FTP, SNMP

190 km/hr (118 miles/hr)

-30EC - +55EC (-40EF -
+131EF)

25
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Dimensions

Weight

With Passive
Reflector

m MOTOROLA

1175 Hx3.4"Wx3.4”D
(299cmH x 8.6 cm W x 8.6
cm D)

1 Ib. (.45kg)

6.5 Ibs. (3 kg)

26
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Canopy

Surge Dimensions
Suppressor

300SS

Space between
mounting holes

Size of
Knockouts

Weight

Operating
Temperature

Internal
Connectors

Capacity

m MOTOROLA

www.motorola.ru

H5.2”xW5.0"x D1.7”
H132 mmxW 127 mm x D
43.2 mm

4.25" (108 mm)

0.75” (19 mm)

0.4 Ibs. (180 g)

-30EC to +55EC (-40EF to
131EF)

RJ45

1500J peak pulse energy
dissipation
with 10/10000us waveform
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