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NB-Fi — POCCUNCKAA TEXHOJTIOIMNA WAVIOT
N HAUNOHAJIbHbI CTAHOAPT OJ1A loT

‘B'Fi

TexHonorus basoBaga cTaHuuS NB-Fi TpaHcmBep | lNpoTokon Cooepxut

N yCTpOWUCTBa NB-Fi BkrntoyeHa cobCTBEHHOM NB-Fi yTBep>XgeH | BCTPOEHHble

pa3paboTaHbl B Peectp TOPII pa3paboTku, PocctaHgapTom HEOTKMNYaemble

B Poccuun ctaTtyc npoaykuumn | (TOCT P) cpeacTea
Poccuuckoro LUNdOpOBaHUS

NnpoucxoxaneHuns



MPOOYKTOBASA IMHEUKA WAVIOT

LUKA®HbIE Y My ®OBOC CIMNMNT  MNMPUBOPHI YHETA ycng
®OBbOC GSM C BCTPOEHHbBIM OHEPTOPECYPCOB
GSM MOOEMOM

MOOEMOM

CEPBEPHOE ¥
KITMEHTCKOE IO

LLJTHO3 NB-Fi KOHTPOJEP
«BABUOT»




[MNMPOBEPEHHAA TEXHONOIMNA —
BOJIEE 3,06 MJIH NB-Fi YCTPOWCTB
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TUMNOBAA APXUTEKTYPA NB-Fi CETU WAVIOT

> '© RISILITIITIRE : loT nnatcpopma WAVIoT




APXUTEKTYPA CUCTEMbI MHTEJNNEKTYAJIBHOI'O WAVIOT
YUETA ONA SNEKTPOCETEBBIX KOMIMTAHUW
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lNepedaya rno ee0OMCMEeHHbIM KaHaiam ces3u
CuYeTUMKM ANEKTPUYECKON SHEPIUM NepenatoT OnTmanbHasa CKOpoCTb Cetb NB-Fi moxeT cTpouTbCsi B cocTaBe ntobon WHCTpyMeHTbI BU3yanusaumm
nokasaHusi no 6ecnposogHoMy kaHany cesan NB-Fi | nepegaun aaHHbIx KOpnopaTBHOW (3aLumLLeHHON) ceTh Ha Ba3e ogHoro YCI | n cepBUCHbIE MHCTPYMEHTbI
B TENEMaTuU4eCKyo CETb, Pa3BEPHYTYHO Ha (o1 3200 po 25600 6uT/c) «BABUNOT» n Heckonbkux wwinto3o NB-Fi, npaktnyeckn He | BCTPOEHbI B CEPBEPHOE

annaparHou nnatdgopme YCI «BABNOT» (MBK3) | BblGMpaeTca aBToOMaTUYECKN | OrpaHU4MBasi KONIMYECTBO MOAKIOHMAEMbIX TOHEK yveTa MO YCrg «BABNOT»



KINMOYEBOE NMPENMMYLWLECTBO TEXHOJTIOI A WAVIOT
NB-Fi — OBECIEYEHWE 100% COBUPAEMOCTU OAHHbBIX
B MACLWUTABHbBIX NMPOEKTAX

100% cb6op
AAHHbIX

UHdopmaumoHHas
6e3onacHoOCTb

BOo3MOXHOCTb
co3aaHus
MacLWTabHbIX
NPOEKToB

= TexHonorna NB-Fi no3BonsieT cobupatb gaHHble co 100% ycTaHOBMNEHHbIX NPUOOPOB yyeTa —

Ha nNpakTuKe Tako cobupaemMocTn AaHHbIX CMOXHO A0OCTUYb ¢ nomoLllbio GSM vnn paxe
NPOBOAHbLIX TEXHOMOMNNA.

Bbicokasi 4yBCTBUTENBHOCTb NPUEMHMKA obecnevnBaeT cTabunbHy0 nepeaadvy AaHHbIX Ha
bonblLUNe paccTosiHMSA, Kak npaBuno, 3-5 kM 1 gaxe 6ornee B ropOACKUX YCIOBUSX.

YctonymBas k paguowymam cetb NB-Fi obecneunsaet 100% 6e30TkasHyto pabory.
HeBoamoxHo 3arnywmntb ceTb NB-Fi ¢ nomoubto 06bl4HOro o6opyaoBaHus.

BcTpoeHHble HeoTkNo4YaeMble anroputmbl wndposaHus (no NOCT P 34.12) ona sBocxogsawmx
N HUCXOOALLMX COOOLLEHNN.

= HapgexHas nonutuka 6esonacHoctn loT nnatdopmbl WAVIOT.

loT nnatdoopma WAVIOT MOXET ObITb YCTaHOBMNEHA B KOPNOPATUBHOM CETU 3aKasdmnka U
MHTErpMpoBaHa C KOprnopaTtuBHbIM YY4ETHBIMU CUCTEMAMM.

WAVIoT nmeet onbIT co3gaHus KpyrnHbiX CTabunbHbIX ceTen cbopa aaHHbIX ¢ 6onee yem 200
TbIC. YCTPOMUCTB Ha OQHOM MpPOEKTe.

[MpocTaga yctaHoBKa YyCTPOUCTB M Ba30BbIX cTaHUu. HoBble yCTponcTBa MOryT BbITb JIENKO
nobaeneHbl 6e3 BNNAHMA Ha OCTarbHYHO CETb.

Bce npnbopbl yyeta WAVIOT n gpyrme NB-Fi yctponcTBa (gaTymku, ceHcopbl) MOryT paboTtaTtb
B ogHou NB-Fi ceTwn.



OOHO®PASHbLIE N TPEXDPA3HBIE CHETHUNKIA WAVIOT
EKTPOOHEPI N c pagnomonynem NB-Fi WIKAGHOTO PASMELLEHWS

cll

—
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®OBOC 1. OAHOPA3HbIV CHETUMK
SANEKTPNYECKOWN SHEPT N

®OBOC 3. TPEX®A3HbIN CHETUMK
SAINIEKTPNYECKOWN SHEPIA

Pa3spaboTaHbl AN MOHUTOPWUHIa NoTpebneHns aNeKTPO3HEPrum Ha
oGbekTax XNNnoro, KOMMEpPYECKOro UNN NPOM3BOACTBEHHOIO
HasHa4yeHus!, a Takke NOCTPOEHUS UHTENNEKTYarnbHbIX CUCTEM
yyeTa Ha UX OCHOBE

[1ByCTOPOHHWUI KaHan CBA3W U Nnyyllas B Kflacce YyBCTBUTENbHOCTb
AN yOoarneHHoro ynpaBneHna N KOHTPOSA CHETYUKOB:
* MNony4yeHne n oTnpaBka AaHHbIX HAa paccTosHUs 40 30 KM B CENbCKOM
mMecTHocT 1 10 KM B ropoge
* YoaneHHasa HacTporka MHTepBaroB nepegayvv AaHHbIX
* YaaneHHoe OTKIoYeHe U orpaHudeHe notpebneHums

» OnoBeLLeHNs1 0 COObITUSIX — MPEBbILLEHNN NPEAENbHbLIX MOPOroB,
OTKIOMEHMUS NEKTPUYECKOW SHEpPrnm

» [leTekums, 3anmcb U ONOBELLEHME O NOMNbITKax BCKpbITUA, BO30ENCTBUSA
MarHMTHOro nons

* MHoroTapnHbIN y4eT, ANCTaHLMOHHAA CMeHa TapuHOro pacnnucaHus
yepes NNYHbIN KabnHeT

» InCTaHUMOHHAA CUHXPOHN3ALNSA BpEMEHU
» lnctaHunoHHoe obHoBNEeHWe nonb3oBartenbckoro MO

ABTOHOMHOE (pYHKLIMOHMPOBAHNE YacoB M AaTYMKOB CHETYMKA OT
BCTPOEHHOW GaTtapeun Npu OTKMIOYEHUN NMUTAHUS

XpaHeHMe OaHHbIX O |'|0Tpe6neH|/||/| B 3HepFOHe3aBVICI/IMOI7I namMdaTn

Mooaepxka npotokonoB odbmeHa gaHHbiMn CIMOLSC
n DLMS/COSEM

O6opynosaHune attectoBaHo B [1AO «PocceTtu», cootBeTcTByeT 522 @3 1 [locTaHOBNEHMUIO
MpasutensctBa PO Ne890 «O nopsake npegoctaBneHns 4octyna K MUHMMansHomMy Habopy
YHKLNA MHTENNEKTyanbHbIX CUCTEM y4YeTa 3NEeKTPUHECKON SHEPTAN»
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BASOBAA CTAHUWA NB-Fi

©)

-----

»
-----

WAVIOT

Nyywne cpean LPWAN-peweHumn
XapaKTePUCTUKN CBA3U, YYBCTBUTENBLHOCTb
npuema oo -148 gpbm

“. Bblcokuii oxsaT Tepputopum — 8o 10 km
/ B ropogckoun cpene

O,EI,HOBpGMGHHbIVI npmnemMm OT HECKOJIbKNX
COTEH OO0 AEeCATKOB TbICAM yCTpOIZCTB

[Nepepaya gaHHbIX OQ4HOBPEMEHHO B BYX
HanpasneHuax (MOMHbIA OYNS1eKC)

BcTpoeHHbin [TIOHACC/GPS npnemHuk

BkntoueHa B peectp TOPIT



YCTPOWMCTBO CBEOPA W MEPEOAYN OJAHHbIX WAVIOT

yCna «BABUOT» ONA CUCTEM UHTEJINIEKTYAIIbHOIO YYETA

G t— Konunyectso Touvek yyeta: o 1000 (pekomeHayemoe)

— HanpsiokeHne nutanma 230+15%, notpedbnaemasn mowHocTb 30 BT

ah’
8E

: .y : PagnouHtepdenc NB-Fi gna ceasmn ¢ MUK (1Y)

‘ L_'v ' NHutepdenc GSM/GPRS/Ethernet gna ceasu ¢ MIBK BY (10)

-~ WAVIoT 4 g}

e 2 HononHutenbHble MHTEepdencel Ethernet, GSM/GPRS, RS-485

C6op, xpaHeHne 1 NnpeaocTaBneHne AaHHbIX, B T.4. COCTOSIHUM
BXO[OB TenecurHannsaumm

YnpasneHue pene MUK (1Y)

[Mpamon goctyn n cuHxpoHusaumsa spemenn MK ot BCTpoeHHoro
MOHACC/GPS npuemHuka

Mopaepxka CMNOLO3C no odbmeHy ¢ MUK (1Y)

»} Nuterpauus B IO «lMnpamupoa-Cetu» n «lMNupammnga 2.0»

Mooaepxka npotokona M3OK 60870-5-104 n ctaHgapta M3K 61850

YCI14g «BABUOT» cootBetctByeT CTO 34.01-5.1-010-2019
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CHETUHUKW BOAbI, TEMJIA N TA3A WAVIoT WAVIOT
O1A BbICTPOIO PASBEPTBIBAHWA CUCTEM YUETA
OHEPIOPECYPCOB

Kpbinib4aTbi CHETUMK BOAbI U CHETHUMK
Tenna F[EPECT co BCTPOEHHLIM
paguomoaynem NB-Fi

CueTunKn 3HepropecypcoB C aBTOMATUYECKUM CHATMEM NMOKa3aHWI
N eXxe[HEeBHOW AeTanusaumen JaHHbIX 0 pacxode A KOHTpons
noTpebneHnsa BoAdbl, TEMMAa U ra3a Ha XUIblX, KOMMEPYECKNX

N NPOMBILUNEHHBIX 0ObekTax

[To3BoNSAET COKPaTUTb YTEYKM U HEYYTEHHOE NnoTpebneHne BoAbl,
r Tenna v rasa, oNnTUMM3NPOBAaTb 3KCNyaTauMOHHbIE 3aTpaThl,
YnbTpa3ByKOBOW CYETUYMK ra3a CoO BCTPOEHHbIM

paguomoaynem NB-Fi, GSM moaynem u a Takke NMoBbICUTb HAAEXXHOCTb CHabXeHUs IHepropecypcamu

BHYTPEHHUM ANCTAHLUWOHHO YNpaBrisieMbiM
3anopHbIM KIlanaHom

iE L MpYMeEHeHVe pa3nuyHbIX MOZYMeln CBA3U NO3BONSET UCMOMNb30BaTh
cue® o g yNETPa3BYKOBbIE CHETUMKM ra3a U AUCTAHLIMOHHO YNpaBnsTh
L BHYTPEHHVM 3aMOpHbIM KnanaHoM Ha Nobbix NpoekTax

11



CHETHMK BOObl WAVIoT AKBA

WAVIOT

NB-Fi pagnomogynem goctyneH B AByx Mogndmkaumnsx:

ONeKTPOHHBIN cHeT4YnK Boabl AKBA C MHTErpnpoBaHHbIM
knacca TodHocTu B n C.

||i}j Mo Ka4yeCTBEHHbIM NoKasaTensm sBSIETCS POCCUMNCKNM

aHanoromMm dopaHuy3sckux cyétumkon ITRON

Cuetunk Bogbl WAVIOT AKBA obHapyxmnBaeT nonbITKK
~+7*~..  BO30ENCTBUA MarHutTa n MoMeHTarnbHoO coobLliaeT 06 3Tom
/ ',O\’ v Ynpasnswowen komnadum, TCXK nnu pecypcHom
WM./ opraHusaumm yepes nnatdopMy ynpasneHus npubopamu
""" y4yeTa 3Hepropecypcos.

B komnnekTte co cyetunkom WAVIoT AKBA nocTtaengertcsa
ﬁ@ BbICOKOKAQYE€CTBEHHbIN KnanaH Ang npegoTspalleHns
obpaTHOro NoToka BoApbl.

[Mpouecc yctaHoBku cyeTunka soabl WAVIOT AKBA He
OTNIMYaETCA OT npoLecca YCTaHOBKM ODbIYHOMO cHETYMKA, U
He TpebyeT HMKaKon OOMONMHUTENBHOW HACTPONKK NN
cneumarnbHbIX 3HAHWUMN.

12



MHTENNEKTYAIIbHbIV MPUBOP YYETA TEMNA
[ EQECTc PAOMOMOOYNEM NB-Fi

Opaineep/API

E O6nayHblii cepBep ~

FMC XKX

[ SERT——

Cucrema
aHannTuKmn

JTN4HbIA
KabuHeT

WAVIOT

TOYHOCTb. FTE®ECT nMeeT MeTponiornyeckumii knacc
TO4YHOCTU 2 1 knacc 3awuTbl IP40. TemnepaTtypa
TENIOHOCUTENS U Pa3HOCTb TeMMepaTyp B NoAatoLEeEM

M o6paTHOM KOHTYype TpybonpoBoaa U3SMepPSAOTCHA NPU MOMOLLLM
KOMMJ1eKTa U3 napbl N1aTUHOBbIX TEPMOMETPOB
COMNPOTUBIIEHUSA C HOMUHANIbHOMN CTaTUYECKOMN
xapakTepuctukomn Pt1000 no MOCT 6651-2009.

OOJITOBEYHHOCTb. Cuctema ACKYT ot BABUOT HapexHo
3awmLLeHa OT CTOPOHHUX BO3AENCTBUN U AaHHble 3alluLLEeHbI
OT HeaBTOopu3oBaHHoOro goctyna. [lpubop yyeTta Tenna
MEPECT paccuntaH Ha paboTy B HENPEPbIBHOM peXuMe B
Te4YeHne MexXnoBepo4YHOro UHTepBana.

DQPDPEKTUBHOCTD. UHTennekTyanbHbi npubop y4eTa
Tenna WAVIoT TE®PECT nossonseT 6bicTpo 1 3pPpeKTUBHO
obecneuntb 100% aBTOMaTU4YECKOE CHATME AA@HHbIX CO BCEX
npmbopoB y4yeTa 63 He06Xo0AMMOCTU NPON3BOAUTL BBOA, U
CBepKy rnokasaHui Bpy4Hyto. [1py noMoLm BCTPOEHHOro
papuomonyns NB-Fi paHHble nepepatoTcs B JIM4HbLIM KaBUHET
M DOCTYIMHbI A1 KaXA0ro nosib3oBaTtens.
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YCMNELWHO PEAJTTIM3OBAHHbLIE KPYMHbIE MPOEKTbl WAVIOT
B CETEBbIX U CBEbITOBbIX 9HEPITOKOMIMAHNAX

6onee 6onee 6onee 6onee 6onee Sonee

825000 | 150000 95 000 70 000 55 000 70 000 90 000

npu6opos NpUGopoB npu6opos npu6opos npu6opos npu6opos npu6opos

yyeTa ydyeTa yyeTa yyeTa yyeTa ydeTa yyeTa

ASONAO POCCETH SIHTAPb PKC SHEPFO KAMYXCKAS] XABAPOBCKAS] EKATEPVHBYPT THC SHEPTO
SHEPTOCELIT CEbITOBAS FOPOCKAS KPACHOSPCK
KOMMAHUSA CETEBASI KOMMAHMS ~ OHEPTOCBBIT
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YCIEWHO PEAJIM3OBAHHBIE NMPOEKTDI
B KOMIMAHUNAX SACTPOULLUMKAX N YK

bonee oonee bonee bonee Oonee

90 000 135000 | 135000 35000 90 000

npnbopos npunbopos npnbopos npnbopos npnbopos
yyeTa yyeTa yyeTa yyeTa yyeTa

MOCKBA 1 MO CAHKT-MNETEPBYPI MOBOJTXbE XABAPOBCK BOPOHEX

Gonee 620 000 npmbopoB y4yeTa

B KOMMaHUAX aeBenonepax

bonee

35000

npnéopos
yyeTa

TIOMEHb

WAVIOT

30 000

npnbopos
yyeta

EKATEPUHBYPI

15



NMPON3BOACTBEHHBIE MOLWHOCTW WAVIOT

. - %
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MWNSMOH BELLEN Ha OHOWN BOSIHE

KomnaHua WAVIOT Ha cobcTBEHHOW Hay4YHO-TEXHNYEC

1 nponssoacTBEHHoV 6ase B Mockee paspabatbisaet
‘m BbiMyckaeT CHETUMUKM ArIeKTPUHECKON SHEprUK, Boasl,
rasa 1 Tenna; Mogembl, 6a3oBblé.CTQHuvw| a.TaKke

rMMH,O& ne - |



[MPUNOXEHUVE w AVI °T




MNO3NUMNOHMNPOBAHWE NB-Fi CPEOU OPYIUX WAVIOT
BEECMNPOBOOHbLIX TEXHOJTOIMN CBA3W

"‘ AHepronoTpebneHue | | NB-Fi:

= Bbicokas AanbHOCTb
= OHepProadPEeKTUBHOCTb

| - A
Beicokoe | | ; = MacwTabupyemocTb
Wi-Fi = KOHKYpeHTHasi CTOMMOCTb
[ \ JTTTTTN—= [T A i
| ' | VSAT
Wi-Fi
CpenHee HalLow !
i IEEE
; 802.11ah
s [Bluetooth] N | A—— |
| LoRaWAN
Huskoe |
e RN i S ,
Huskasn CpeaHsasn Bbicokas [anbHOCTb
0o 50 m A0 3 KM Bonee 3 km

McTouHuk: aHanua komnadum WAVIoT 18



KIMMKOYEBbLIE NMPEVMYLWECTBA TEXHONOI N

WAVIOT

NB-Fi — JETAJIbHAA NTHOOPMALWA

JNlyqwas 4yBCTBUTENBbHOCTL NMPMEMHMKA, obecnevynBalollan cTabunbHyO nepepavy
4 BaHHbIX Ha 6onblune paccToAHUs
= -148 obwm ansa 6asoeon ctaHumm NB-Fi n ona NB-Fi TpaHcuBepa
npu ckopocTtun 50 duTt/c.

HekoTopble npuemonepenatymkn Semtech gocturalot 4yBCTBUTENBHOCTMU

-148 obM Ha HanMeHbLUEeNn CKOPOCTM Nepenadn AaHHbIX, 0gHaKo crneundukaumna LoRaWan
noaaepXXuBaeT TONbKO YyBCTBUTENBHOCTL A0 -139 obM Ha ckopoctn 125 6ut/c.

[pyrne TeEXHONOMMN UMEINT Aaxe XyALMe XapaKTEPUCTUKMN.

Tononorus cetu «3Be3ga»
= B Tononorum «3Be3ga» HOBblE YCTPOMCTBA MOTYT ObITb fnerko 4obaBneHbl, He BNUAS
2 Ha OCTarbHY YacTb CeTH.
= (OTKa3 OAHOro yCTpPoMCTBa He BNUSAET Ha paboTy OCTanbHOM 4YacTu CeTu.
= LleHTpanusaumsa ynpowaeTr MOHUTOPUHT CETU — YCTPOMCTBO NErKO OOHapYXnUTb U
YCTPaHUTbL HEUCMPABHOCTb.

B mesh-ceTsx, Taknx kak ZigBee, kaxabiv y3en A0SMKEH BbICTyNaTb B KA4YeCTBe
MapLupyTu3aTopa curHana - u notpebnset 6onblie aHeprnn ans paboTel. Takum o6pasom,
mesh-ceTn, fgaxe ecnu oHN UCNonb3ylTCA C HaacTponkon 6LowPan, crnoxHbl B
pa3BepTbIBaHUU, N TPEOYIOT TLLATENBLHOIO NIIAHNPOBAHUSA CETU ANS YCTPONCTB C
©atapenHbiM NUTaHNEM.

Poccuickas paspaboTtka n cobcTBeHHbIN yun — NB-Fi TpaHcuBep
= BaszoBas ctaHuma NB-Fi BkntoueHa B peectp TOPI (peecTp poccumnckoro
3 TeNnekoMMYyHUKaLUMOHHOro obopyaoBaHms).
= NB-Fi TpaHcuBep cobcTBeHHOM pa3paboTkn obecneunBaeT HE3aBUCUMOCTb OT
CTOPOHHUX MOCTAaBLUUKOB paguomoaynen n nogaepxusaeT ctaHgapt NB-Fi Ha
d13n4ecKoM ypoBHe.

CornacHo pewenuto N'KPY npn MuHmnHgopmeeasn Poccun ot 07.05.2007 N 07-20-03-001, ¢
1 pek. 2021 r., anga yactot 868,7 - 869,2 MI'u gonyckaeTca ucnornb3oBaHue 6a3oBbIX
CTaHUUWN TOMBbKO POCCUMNCKOIO NPONCXOXOEHUS.

C 2020 r. WAVIoT B cBoux yctponcteax npumeHsieT NB-Fi TpaHcnBep cobcTtBeHHOM
pa3paboTku.

BcTpoeHHblIe pocCUNCKUE anropuTMbl LWN(pOBaHNA U HEBO3MOXHOCTb NOAaBUTb
cetb NB-Fi neranbHbIMM cnoco6amu
4 = BCTpOeHHble HEOTKNIOYaeMble POCCUIACKME anropuUTMbl LUIMGPOBAHUS, ONUCaHHbIE B
CraHgapte NB-Fi (TOCT P 70036-2022).
= YcTon4ymBas k pagmolwiymam cetb anga obecneyeHnsa 100% 6e3o0TkasHoM paboThl.

CeTb LoRa moxeT 6bITb fierko nogasrieHa neranbHbIMU cnocobammu — nockonbky LoRa
nMeeT Heckonbko (4 unu 8) kaHanos, Nboe yCTPONCTBO, Hanpumep apyras 6asoeas
CTaHUMs, MOXET HenpepbIBHO NepefaBaTth Yepes BCe 3TU KaHanbl MHpopMaLmio, 1
6nokmpoBaTb CeTb 6€3 HapyLLUEHMS 3aKoHa.

Cetb NB-Fi MOXXHO 6rnokMpoBaTh TOMbKO HE3AKOHHBIMW CMOco6amMmn MCNONb30BaHUS
npodeccnoHansHoro o6opyaoBaHus, N UICTOYHUK NOMEX MOXET ObITb Nerko fiokann3oBaH.
Crangapt LoRaWan (MHCT 516-2021) gonyckaeT oTcyTcTBUE LWMpPOBaHUS, XOTS U
COLEPXUT PEKOMEHAALMM MO NPUMEHEHNIO anropuTmMoB 6royHoro wndpoBaHus. Kak
npaeuno, B peanuaauusax npotokona LoRaWAN npumeHsieTcs anropmtm 65104HOro
wudpoBaHua AES.

MonHasa nuHenka XXKX-yctponcts
5 = bBonbwasa nuHerka NB-Fi ycTponcTs, BbinyckaeMblX KOMMNaHWen, no3sonseT

obecneunTb BCe NOTPEOHOCTM 3akasdymka, MCMOoNb3ys TONbKO TexHonormo ceasn NB-Fi.

He nsBecTHbI gpyrue npon3sBoanTenn, O4HOBPEMEHHO BbiMyCKatoLme LLINPOKUI
aCCOPTUMEHT YCTPOMCTB 1 6a30BbIX CTaHUMI Ha OcHoBe LoRa unu gpyrux TeXHOmornm.

B03MOXHOCTb NOCTPOEHUs1 6ONbLLUOK CeTU — NpoBepeHHasa KoHLUenuus

= WAVIoT nossonseT co3gaTb rnobarnbHble cTabunbHble cetu loT
C MUINMOHAMKN YCTPONCTB, MOAKIIOYEHHBIX K eanHon loT nnatgopme. KomnaHus
WAVIoT yxe npoussena 6onee 2,5 MrH yCTPOWCTB.

(=]

WUctouHuku: otuet PicoCell Gateway V1.0 RF Performance Report c www.semtech.com, aHanus komnaHuv WAVIoT

He naBectHo apyrux loT ceten co 100+ ThiC. yCTponcTBaMn B €OQNHON CETU.
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OB30P LPWAN TEXHONOTIMNW: NB-Fi, Sigfox, LoRa,

NB-loT

Tononorusi cetn

TexHuka mogynsauum
Moaynsauua

YacToThbl

LWWupuHa kaHana
Yucno kaHanosB B 50 kl'y
Yucno kaHanos B 500 kl'y

MakcumanbHasa husunyeckasn
CKOpPOCTb NepeAayu AaHHbIX

nByXCTOPOHHﬂ CBA3b

MakcumanbHoe Yucno
COOOLLeHNN B AeHb

Makc. gnuHa rpynnoBoro
naketa coooLeHnmn

PaccTosiHus

LWndposaHune

ApantnBHoe M3MeHeHue
CKOpoCTH

CTaH.ﬂapTVI.?aaLWIﬂ

AdrcpekTMBHOCTDL
ucnonb3oBaHusi 6aTapeun

3Be3fa, Bo3amoxHa Mesh'

Y3konosnocHas cBsA3b
DBPSK

HenMuestpyeM bl€ 4acCTOTbl

50Ny —25600Tuy
1 024 (ans wupwuHbl kaHana 50 'y)
10 240 (ans wupuHbl kaHana 50 M)

25 600 6ut/c

[a, nonHbIn gynnekc gnst 6asoBoi cTaHUuK,
Monygynnekc Ans ycTponcTs

Ons UL: 3 MnH, 06w 06 bem OaHHbIX —
00 20 MouT Ha 1 6a30By0 CTaHLMIO
Ons DL: 100 TbIC., 06WMIA 06BEM AQHHbLIX —
0o 10 MouT Ha 1 6a30By0 CTaHLMIO

240 6ant

10 km (ropop),
40 kM (OTKPbITOE MPOCTPAHCTBO)

Oa («Marmay, 256 6uT)
[a

NB-Fi ytBepxxgeH PocctaHgapTom Kak

HauwnoHnanbHbin Ctangapt (FTOCT P 70036-2022)

Bbicokas
CoobLeHns cocToaT
NPEUMYLLIECTBEHHO U3 MOSE3HbIX AAHHbIX

3Be3na

CBepxy3KononocHasi CBsi3b
BPSK

Henvlu,eH3v|pyeM bl€ 4acCTOTbl

100 Ny,
512
5120

600 6uTt/c

OrpaHwnyeHa, MNonyaynnekc

Ona UL: 140
Ona DL: 4

12 6airT (UL), 8 6airT (DL)

10 km (ropog), 40 km (oTKpbITOE
NPOCTPaHCTBO)

Na (AES 128 6uT)

Het

Sigfox npekpartun padoty B Poccumn

Bbicokas
Coo0LLeHus cocToAT

npenmyLieCTBeHHO 13 NMoJ1e3HblX

JaHHbIX

WcTounuku: [1] A comparative study of LPWAN technologies for large-scale 10T deployment, https://doi.org/10.1016/j.icte.2017.12.005;
[2] CtangapT MHCT 516-2021, katanor ®reY «PCT»; [3] AHanus komnaHum WAVIoT

O6bIYyHO 3BE3a,
Bo3moxHa Mesh

LLnpokononocHkIN curHan
Chirp spread spectrum (CSS)

HenMLl,estpyeM bl€ 4aCTOTbl

125 kl'y,
0
4

5470 6ut/c

Oa, Monyaynnekc

Takoe xe 4ncno, kak y NB-Fi,
HEeT TOYHbIX AaHHbIX2
243 6ant

5 km (ropog), 20 km (oTKpbITOE
NPOCTPaHCTBO)

[a, onumoHanbHoe
cornacHo NHCT 516-2021

Ja

LoRaWan ytBepxaeH Kak

npegsapuTenbHbl HaumMoHanbHbIN

CraHgapt (MHCT 516-2021)

Hunskas
CoobLeHuns cocToaT
NPeNMyLLLECTBEHHO N3 CITy>KeOHbIX
JaHHbIX

WAVIOT

3Be3na

Ha ocHoBe LTE
QPSK

JInueHanpyemble
LTE 4yacToThbl

200 klMy,
0
2

200 kbuT/c

Oa, Monyaynnekc
BeanumutHasg

1600 6ant

1 km (ropog), 10 kM (OTKpbITOE
NPOCTPAHCTRBO)

[Oa (Ha ocHoBe LTE
LwndgpoBaHms)

Het

NB-IoT yTBepxaeH kak
HaumoHanbHbih CTaHgapT
(FOCT P 59026-2020)

Hunskas
Coo0bLLeHus cocToAT
NPEMMYLLIECTBEHHO U3
CNy>XeOHbIX JaHHbIX

"Mpwu ncnonbsosanum NB-Fi TpaHcueepa, Mesh — npsiMmoe B3aumogeincTene mexay yCTponcTsamu
2CornacHo otyeTy [1] — 6e3NUMUTHBIN, OAHAKO UMEET Te Xe orpaHuyeHusi, 4to n NB-Fi 20
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