RAy — MukpoBOnHOBbLIN NUHK

RAy3

® 1To6urt/c/24 Ty /250 Mry

® 713 M6ut/c /17 Tu, 24 'y /200 Mry

® KaHanbl 3.5-112 Ml'y

® ACMMMEeTpPUYHbIE KaHanbl

® AES 256, SyncEth, PTP

® 1x ETH, 1x SFP, 1x USB

@ [OTOB K MUTAHUIO OT COJTHEYHOW
3Heprum - 22 Bt

® Kaxpoe yCTPOICTBO NPOBEPEHO
B ycnoBusx ot -30 go +55 °C

® HacToswas BcenorogHas KOHCTPYKLMS,
nerkasl ycTaHoBKa

® YCTOYMBOCTb K NOMEXaMm

YnpaBneHue no WiFi

® [lpunoxenus RAy Tools (Android, iOS)

RAy — 3TO BbICOKOCKOPOCTHOMW MWKPOBOJSTHOBbIA FIMHK «TOYKa-TOYKay, OH ncnonb3yeTcsi NOCTaBLUMKaMMU YCITyr
naeanbHbIN 4115 OpraHn3aumnmn yCTOMYMBBIX PENENHbIX KaHarNoB CBA3M B CaMbIX MHTepHeT M rmobanbHbIMMU
XKECTKUX YCITOBUSIX. TEMNEKOMMYHUKALMWOHHBIMMU
onepatopamMu Kak Ang co3gaHus
OTOT TpaHcMBep Ha OCHOBe nporpaMmHoro obecnedveHns ¢ OC Linux un MarumcTpanbHbiX CeTen, Tak u Ons
BCEenorogHblM KOprnycoM paspaboTaH cneuunanbHO AN CO34aHUS HaOEeXHbIX [oCTyna «nocneaHen Munmy.
KaHaroB CBSA3M C BbICOKOW MPOMYCKHOW CMOCOBHOCTbLIO, WCKIHOYUTENBHBIM
YCUMNEHNEM CUCTEMbI U YCTOMYMBOCTBIO K pasnuyHbiM BO3fencTBusM. Bce RAy3 npeactaBnsier 3-e nokoneHue
nocrnegHue yHuKanbHble TEXHOMOrMM HalnuM CBOE BOMJIOLEHME B 3TUX RAy c BO3MOXHOCTbIO OpraHusauuun
ycTporicTBax 6e3 Kakmx-nmbo KOMMNPOMMUCCOB. ACMMMETPUYHbBIX KaHamnoB MU
OYNNEKCHONW CBSA3U C YaCTOTHbIM
RAy otnuyHo 3apekomeHgoBan cebsi Ha pbiHke: ¢ 2009 roga Obinv ycnewHo pasgeneHneM KaHarnoB CO CKOPOCTbHO 1
COBepLUEHbl ThICAYM YCTAaHOBOK B [OeCsiTkax CTpaH Mupa OT MOSCOB A0 Fo6mnt/c Ha 6e3NMNLEH3NOHHBIX
3KBaTopa. OnanasoHax.

RAy2

® 360 Mout/c/10,11,17,18,24 Ty

® Kananbl 1.75-56 Ml'y

® 1x ETH, 1x SFP, 1x USB

® [OTOB K MMTaHUIO OT CONHEYHOM
3Heprum - 22 Bt

® Kaxpaoe ycTponcTBO NPOBEPEHO
B ycnoBusx ot -30 go +55 °C

® HacTosiwas BcenorogHas KOHCTPYKLUS,
nerkasi yCTaHoBKa

® MakcumanbHas fanbHoOCTb
M HafeXHOCTb

® YCTOMYMBOCTBb K MOMexam

Ynpaenenwue no WiFi

® [lpunoxenus RAy Tools (Android, iOS)

™ RACOM

www.racom.eu




Oo6wwme cBeaeHus

RAy2 RAy3 MNpumep: acummeTpuydHble kaHanbl RAy3 B ananasoHe 24 Ty,
360 Mbps 1 Gbps
Max. Speed 256 QAM 2048 QAM BUSY SITE
56 MH
z 112 MHz Tx2 Rx3 Rx2
Sbeed / 56MH 360 Mbps 540 Mbps 269 Mbps 56 Mbps 23 Mbps
pee z
256QAM 4096 QAM (28 MHz) (7 MHz) (3.5 MHz)
Bands 10, 11, 17, 18, 24 GHz 17, 24 GHz
Asymmetric channels No Yes 3 AL
Channel size 1.75 — 56 MHz 3.5-112 MHz //
Vodulat QPSK QPSK
ulations 23 bpS
16 — 256 QAM 16 — 4096 QAM (3.5MHz2) 7
AES 256 No Yes
Sync Eth, PTP No Yes 4 >
= i i 250 MHz band availabl
Surge immunity 1kV 4 kV < Lzl ezl
Mo6unbHoe npunoxernue RAy Tools HapexHocTb
e CoeguHeHune WiFi mexay yCTpoMCTBOM 1 MOBUbHBIM e Kaxxgoe yCTPOMCTBO TECTUPYETCA B KIIMMATUYECKON KaMepe U
TenedoHoM Harpy>aeTtcs peanbHbIM Tpadrkom
e Pacuet kaHana - npegen 3aTyxaHusi 4nNs yKa3aHHOW ® YCTONUMBBIN BXOQHOW (OUINBLTP C KOMMOHEHTaMU, He
[anbHOCTKU TpebyoLwmMu perynmpoBoK
e KOCTpOBKa aHTEHHbI - YPOBEHb NPUHUMaEMOro curHana u e Bce Halum yCTpoMCcTBa OTKPbIThbIX AXana3oHOB COOTBETCTBYIOT
C/LU, Bu3yansHoe 1 3ByKOBOE yBEAOMIIEHME CTaHgapTam fULEH3MOHHbIX YacToT
e YnpaBrneHue kaHanom - beicTpopearmpyoLmii Beb- e BCTpoeHHas 3almuTa OT nepeHanpsikeHust
nHTEperc ® [pOMbILLNEHHbIE KOMMOHEHTbI NS XKECTKUX pabovmx ycroBui

® [1pOYHbIN MPOMBbILLIIEHHBIN IMTON antoMUHUEBLIN KOPMNyC
e oT - 30 °C go +55 °C
e 3 roga rapaHTum

Be3onacHOCTb M 3alMTa AaHHbIX BonbLoe paccTossHne U CKOPOCTb nepeaAaYvn AaHHbIX

e [1oCTynHbI NULEH3MOHHbIEe Anana3oHbl (RAy2) o VlckniounTtenbHasa yCTOMYMBOCTb K LLYyMaM U noMexam

e [IpsiMoe ncnpaeneHve oWNBOoK, NnepemexeHune, e Be3owmboyHoe aganTMBHOE KOAMPOBAHUE U MOAYMALNUS,
3anaTeHToBaHHOe CxXaTue AaHHbIX aBTOMaTnyeckas perynmpoBka MOLLHOCTM

e COOCTBEHHbIV NPOTOKON paguokaHana e VickntountenoHas YyBCTBUTENbHOCTbL: A0 -103 Abm

e BblgeneHHoe ogHOpPaHroBoe YCTPONCTBO C NOCTOSIHHBIM ® Y3KononocHble kaHansbl: 3.5 - 112 MI'y (RAy3)
KOHTpOMeM e Llinpoknii Habop pexnmoB mogynsauun: QPSK — 4096 QAM

e YnpaeneHue - https, ssh (RAy3)

® YHVKanbHbIA Ssh-KoY AN KaXaoro ycTponcTea e AcummeTpuyHble kaHanbl (RAy3)

e YnpaBrieHve JOCTYNnoMm (2 ypoBHS1) HA OCHOBE ponen e Pewenve 2+0 gnga yasoeHusa ckopoctu (10, 11, 18 M)

o LlingpposaHne AES256 (RAy3)

npOCTOTa YCTAaHOBKHU U OGCﬂy)KVIBaHVIH Komburypauuﬂ N ANarHoCTukKa

e Hacrosee BcenorogHoe yCTPOMCTBO B antOMUHUEBOM e Beb-mHTepdeic nnm komaHgHas ctpoka Yepes SSH
Kopnyce e HeunHTpy3nBHOe ynpaeneHue Yyepe3 USB ¢ nomoLubo

e YcTaHOBKa Ha napabonuyeckme aHTEHHbI apantepa ETH/USB unn agantepa WiFi/USB ¢ DHCP

e [MpocTas cmeHa nonsipusaumu nyTem NoBopoTa yCTponcTea o SNMP c nogaepxKoun npepbiBaHW 1 YyBEOOMITEHUN

e BCTpoeHHbI aHanusaTop cnekTpa Ans novcka cBobogHoro e ABTOMaTM4eckoe obHapy>KeHve nonspusaunm ycTponcTea
KaHana e CurHanbHoe co3Be3gne NpUHNUMaemMoro curHana

e Bbixop HanpsikeHus RSS ons OCTUPOBKM @aHTEHHBI e Temnepatypa, HanpshkeHune nutaHus, RSS, MSE, BER,

e 17,24 Ty - eamHoe obopyaoBaHue AriA YyCTPOWCTB BCEX CKOPOCTb 0BMeHa AaHHbIMW, CTaTyC U XPOHOMOTUS YPOBHS
nogavanasoHoB BbIXOZHOW MOLLHOCTM B TEKCTOBOM MIU rpacou4eckoM Buae

e AnnapaTtHas KHOmMKa Ansl 3aBOACKUX M MOMb30BaTeNbCKUX
HacTpoek

o MexaHuyeckas coBmecTmocTb RAy2 n RAy3



TexHnyeckue xapakrepuctukn RAy3

Radio parameters

RAy3

Frequency range

17.10 - 17.30 GHz 24.00 — 24.25 GHz

Channel spacing

3.5,5,7,10, 14, 20, 28, 40, 56, 80, 100, 112 MHz

Channel duplex spacing

Flexible, min.18 MHz between channel edges

Gross data rate

2.7 - 1002 Mbps

FEC LDPC, RS
Speed / Sensitivity

Modulation 3.5 MHz 56 MHz 112 MHz
QPSK_S 2.7 Mbps /-99.0 dBm 48 Mbps /-88.0 dBm 97 Mbps /-85.0 dBm
QPSK 5.0 Mbps /-94.5 dBm 81 Mbps /-84.5 dBm 161 Mbps /-81.5 dBm
16 QAM 9.5 Mbps /-88.5 dBm 168 Mbps /-77.5 dBm 334 Mbps /-74.5 dBm
32 QAM 11 Mbps /-85.0 dBm 213 Mbps /-73.5 dBm 426 Mbps /-70.5 dBm
64 QAM 15 Mbps /-82.0 dBm 267 Mbps /-70.5 dBm 536 Mbps /-67.5 dBm
128 QAM 17 Mbps /-79.0 dBm 319 Mbps /-67.5 dBm 636 Mbps /-64.5 dBm
256 QAM 19 Mbps /-76.0 dBm 366 Mbps /-64.5 dBm 730 Mbps /-61.5 dBm
512 QAM 22 Mbps /-73.0 dBm 413 Mbps /-61.5 dBm 823 Mbps /-58.5 dBm
1024 QAM 23 Mbps /-69.5 dBm 459 Mbps /-58.5 dBm 918 Mbps /-55.5 dBm

2048 QAM (7 - 112 MHz)

501 Mbps /-55.5 dBm

1002 Mbps /-52.5 dBm

4096 QAM (14 - 56 MHz)

= 540 Mbps /-52.5 dBm -

ACM Hitless

RF Output power -30 to +10 dBm

ATPC Yes

MTU 10240 B

Latency (RFC 2544) 268 ps (64B/366 Mbps); 313 ps (1518 B/366 Mbps)

173 ps (64B/1002 Mbps); 198 ps (1518 B/1002 Mbps)

Synchronization

Synchronous Ethernet; 1588v2 transparent clock

Electrical

Primary power

PoE active 37 — 60 VDC, IEEE 802.3at; PoE passive 20 — 60 VDC; DC 20 — 60 VDC; floating

Power consumption

typ. 22.5 W (w/o SFP)

Interfaces

Ethernet 1% 10/100/1000 Base-T Auto MDI/MDIX/RJ45

SFP 1% 10/100/1000 Base-T/1000Base-SX/1000Base-LX (power max. 1.25 W)
USB USB 2.0 /HostA

RSS voltage Two contact sockets

Indication LED SYS

Environmental

IP Code (Ingress Protection) IP66

MTBF (Mean Time Between Failure)

>750.000 hours (> 85 years)

Operating temperature

-30to + 55°C (ETSI EN 300019-1-4, class 4.1.)

Operating humidity

5 to 95% non-condensing

Surge immunity

4 kVacc. EN 61000-4-5

ESD resistance

8 kVacc. EN 61000-4-2

Mechanical

Casing Rugged die-cast aluminium

Size 160 H x245 W x245 D mm (6.3 x9.6 x9.6 in)
Weight 2.6 kg (5.7 Ibs)

Mounting FOD, direct mounting to antenna

Diagnostic

Real time monitoring

RSS, MSE, BER

Diagnostic tools

Spectrum analyzer, Pinger, Constellation diagram

History charts

Temperature, Power voltage, RSS, MSE, BER, Data rate, RF Output power

Statistics RMON counters for all interfaces

Antenna alignment RSS woltage, RAy Tools, web

SNMP v2c including configurable TRAPs
Security

Management HTTP, HTTPS, SSH, Telnet, RAyTools App
Access accounts 3 levels (Guest, Admin, Super)

Encryption AES256, 192, 128

Standards

frspanEls 17 GHz CE (RED), RoHS

24 GHz CE (RED), FCC, RoHS




TexHnyeckue xapaktepuctukm RAy2

RAy2 10 GHz 11 GHz 17 GHz / 24 GHz © 18 GHz
Radio parameters Lower Upper Lower Upper The same HW for L/U Lower Upper
Sub-band A 10.300 — 10.420 10.476 — 10.588 10.695 — 10.970 11.185 — 11.460 no sub-bands 17.700 — 18.209 18.710 — 19.219
Sub-band B 10.125 - 10.325 10.475 - 10.675 10.935 - 11.195 11.425 — 11.695 17.1-17.3 18.167 — 18.690 19.177 - 19.700
Sub-band C - - - - 24.0-24.25 17.700 — 18.300 19.300 — 19.700
Channel spacing 1.75, 3.5, 7, 14, 20, 28/30, 56 MHz 1.75, 3.5, 7, 14, 28/30, 40, 56 MHz 3.5, 7, 14, 28, 40, 50, 56 MHz 1.75, 2.5, 3.5, 5, 7,13.75, 27.5, 55 MHz
Channel duplex spacing min. 58 MHz 490, 530 MHz min. 60 MHz 1008, 1010, 1560 MHz
Gross data rate 1.4 — 360 Mbps 1.4 — 360 Mbps 4.9 — 360 Mbps 2.5 - 360 Mbps
FEC LDPC
Speed / Sensitivity
Modulation 1.75 MHz 56 MHz 1.75 MHz 56 MHz 3.5 MHz 56 MHz 1.75 MHz 55 MHz
1.4 Mbps / 1.4 Mbps /
(1) - - - - - -
QrEE -103.0 dBm -102.0 dBm
QPSK 2.5 Mbps / 73 Mbps / 2.5 Mbps / 73 Mbps / 4.9 Mbps / 73 Mbps / 2.5 Mbps / 73 Mbps /
-100.0 dBm -86.0 dBm -99.0 dBm -87.0 dBm -97.0/-96.0 dBm -87.0/-86.0 dBm -97.0 dBm -84.0 dBm
16 QAM 5.0 Mbps / 160 Mbps / 5.0 Mbps / 160 Mbps / 9.6 Mbps / 160 Mbps / 5.0 Mbps / 160 Mbps /
-92.0 dBm -79.0 dBm -93.0 dBm -80.0 dBm -90.0/-89.0 dBm | -80.0/-79.0 dBm -91.0 dBm -75.0 dBm
32 QAM 6.3 Mbps / 203 Mbps / 6.3 Mbps / 203 Mbps / 12 Mbps / 203 Mbps / 6.3 Mbps / 203 Mbps /
-88.0 dBm -75.0 dBm -89.0 dBm -76.0 dBm -87.0/-86.0dBm | -76.0/-75.0 dBm -88.0 dBm -72.5dBm
64 QAM 7.4 Mbps / 257 Mbps / 7.4 Mbps / 257 Mbps / 14 Mbps / 257 Mbps / 7.4 Mbps / 257 Mbps /
-87.0 dBm -72.0 dBm -88.0 dBm -73.0 dBm -84.0/-83.0 dBm -73.0/-72.0 dBm -85.0 dBm -70.0 dBm
128 QAM 8.9 Mbps / 304 Mbps / 8.9 Mbps / 304 Mbps / 17 Mbps / 304 Mbps / 8.9 Mbps / 304 Mbps /
-84.0 dBm -68.0 dBm -84.0 dBm -69.0 dBm -83.0/-79.0dBm | -69.0/-68.0 dBm -82.5 dBm -67.0 dBm
256 QAM 338 Mbps / 338 Mbps / 20 Mbps / 338 Mbps / 338 Mbps /
: -66.0 dBm : -67.0 dBm -81.0/-77.0dBm | -66.0/-65.0 dBm : -64.0 dBm
256 QAM TO @ 359 Mbps / 359 Mbps / 359 Mbps / 359 Mbps /
QAM_ ) -63.0 dBm . -64.0 dBm ) -64.0/ -63.0 dBm ) -63.0 dBm
ACM Hitless
RF Output power -10 to +13 dBm | -15to +24 dBm -25to +5 dBm / -30 to +10 dBm -10 to +24 dBm
ATPC Yes
Latency (RFC 2544) 81 us (64 B / 358 Mbps), 234 ps (1518 B / 358 Mbps)
Electrical
Primary power PoE active 40 — 60 VDC, IEEE 802.3at; DC 20 — 60 VDC; floating
Power consumption 21W | 21-29W 21/23W 21-28W
Interfaces
Ethernet 1x 10/100/1000 Base-T Auto MDI/MDIX/ RJ45
SFP 1x 1000Base-SX/ 1000Base-LX (power max. 1.25 W)
UsB USB 2.0/ Host A
RSS wltage Two contact sockets
Indication LED AIR, SYS, ETH

Environmental

IP Code P66

MTBF > 750.000 hours (> 85 years)

Operating temperature - 30 to + 55°C (ETSI EN 300019-1-4, class 4.1.)
Operating humidity 5 to 95% non-condensing

Surge immunity 1 kV acc. EN 61000-4-5

ESD resistance 4 kV acc. EN 61000-4-2

Mechanical

Casing Rugged die-cast aluminium

Size 157 H x 244 W x 244 D mm (6.2 x 9.6 x 9.6 in)
Weight 2.8kg (6.1 Ibs) | 2.8kg (6.1 Ibs) | 2.5kg (5.5 Ibs) | 2.7kg (5.9 Ibs)
Mounting FOD, direct mounting to antenna

Diagnostic

Real time monitoring RSS, MSE, BER

Diagnostic tools Spectrum analyzer, Pinger, Constellation diagram
History charts Temperature, Power wltage, RSS, MSE, BER, Data rate, RF Output power
Statistics RMON counters for all interfaces

Antenna alignment RSS wltage, RAy Tools, web

SNMP V2c including configurable TRAPs

Security

Management HTTP, HTTPS, SSH, Telnet, RAyTools App
Access accounts 3 levels (Guest, Admin, Super)

Standards

10 GHz CE (RED), RoHS
11 GHz CE (RED), RoHS, FCC
Approvals 17 GHz CE (RED), RoHS
18 GHz CE (RED), RoHS, FCC
24 GHz CE (RED), RoHS, FCC

" Stability optimized (stronger) FEC ' RAy2-17 and RAy2-24 were under production until 111/2021
@ Throughput optimized (weaker) FEC

ver. 3.3
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