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1 HA3HAYEHUE

11 HacToswmii OKYMEHT coaepXut MHpopmaumio 0 TEXHUYECKMX TPeDbOoBaHMSIX K cHETYMKAM MMMNYNbCOB
OCHalleHHbIX pagnomoaynem LoRaWAN pgna npegoctaBneHus ycnyrm  «YMHble cuyetumkmn»  [AO
«PocTtenekom», peanusyemon Ha ceTu nepefadv AaHHbix O6uwecTtBa. HacTosawmn OOKYMEHT BBOAUTCS B
JencTBue BrepBble OT AaTbl ero yTBepXaeHus.

2 OBLUME NMONOXEHWUA

2.1 O6nacTb NpUMeHeHus

2.1.1 HacTosiwme TexHnyeckme TpeboBaHusi SBNSAOTCA 0653aTENbHBIMU A5 UCTIONHEHUS] BCEMM
nogpasaenexHusimu MNMAO «PoctenekomM», NPOM3BOAALLMMY 3aKynKy 060pyaoBaHust nog noTpebHoCTy
MacCOBOro CEerMmeHTa.

2.2 HopmaTuBHbIe CCbINKN

B HacTosLeM AOKYMEHTE UCNOMb30BaHbI CCLISIKM Ha crnegyrolme HopMaTUBHbIE JOKYMEHTI:
— T[pouenypa ynpaBneHus BHyTpeHHeN HopMaTneHoln gokymeHTaumen NAO «PocTtenekom»
— MeTtoguka no ochopMneHnto BHYTPEHHMUX HOpMaTUBHbIX AoKyMeHToB NMAO «PocTtenekom»
—  WHcTpykums no genonpoussoactey B NAO «Poctenekom»
— [noccapui TepmuHoB un onpegenexni NAO «Poctenekom»
— [pouenypa ynpaeneHus 3anncamu B NMAO «Poctenekom»

2.3 TepMuHbI, onpeaeneHusl U CoKpalleHus

2.3.1 B HacTosLeM JOKYMEHTEe UCNONb3yHTCs cneayowme onpeaenexms:

3akas3uuk MAO «Poctenekomy»;

MP® MakpopervoHansHbin ounuan MNAO «Poctenekomy;

O6LwecTBO MAO «Poctenekomy»;

MocTaBLLuK MoctaBwmk obGopygoBaHus  (Mpou3BOAMTENb, aBTOPM30BAHHLIA  Aunep  WUnu
CUCTEMHbIN MHTErpaTop);

dunnan PervonanbHbin dunuan NAO «PocTtenekomy.

3 OBLUME TPEBOBAHUA

3.1 TpeboBaHus Kk cepTudmKaLmm
3.1.1 Bce c4yeTUMKM UMNYMbCOB AOMKHbI UMETb OEWCTBYIOLLMIA CepTUDMKAT Unun geknapawumio o

COOTBETCTBUN N COOTBETCTBOBATbL APYrMM Tpe6OBaHVIFIM, npenbAaBlideMbIM K JaHHom npoaykuunn B
COOTBETCTBUN C ,EI,eIZCTByIOUJ,VIM 3akoHodaTenbcTBom PO.

3.2 TpeboBaHusA K nocTaBWMKY 06OpPYyAOBaHUA

3.2.1 TlocTaBLUMK AOIMKEH SBNSTLCS NPOU3BOANTENEM CHETYMKOB MMMYIBCOB MU ANCTPUDLIOTEPOM
aBTOPU30BaHHbLIM NPOU3BOAUTENEM.



3.2.2 TocTaBwuk 06opyaoBaHUs AOMMKEH 06ECNEUYNTb TEXHUYECKYHO NOAAEPKKY Ha PYCCKOM SA3bIKE.

3.3 TpeboBaHus B o6nacTu o6cnyxMBaHMA o6opyaoBaHuA

3.3.1 OcyLLl,eCTBJ'IeHI/Ie NOCTaBLUMKOM KOHCYJ1IbTUPOBAHUA COTPYAHUKOB O6wwecTtBa no I'IOTpGGI/ITeJ'IbCKI/IM
CBOWCTBaM 1 OCOBEHHOCTAM npuMeHeHua n akcnnyatauymnm c4HeT4nKoB NMnNyJibCoOB.

3.4 TpeboBaHuA K cocTaBy NOCTaBJIIEMOM AOKYMEHTaLnmn

3.4.1 TlocTaBLMKOM AOIMKHbI ObiTh NPeAcTaBneHbl AaHHbIe O NpeaiaraeMoi K NocTaBke aKCnyaTauMoHHO-
TEXHWYECKOWN [OKYMEHTALMN Ha PYCCKOM SA3blKe B COCTaBe M 06beme, 4OCTaTOMHOM ANS OCYLLECTBMEHMS
MOHTaXa, BBOAA B 3KCMIyaTaLMio U TEXHUYECKOTO OGCYKNBAHUS (BKIHOYAs TEXHUYECKE ONUCaHWS,
WHCTPYKLIMM MO 3KcnyaTauumM o6opyaoBaHus), TUNOBbIE HACTPOMKM CHETUYMKOB UMMYIbCOB.

3.4.2 BcA OOKyMeHTauuaA OoJ1KHa COOTBETCTBOBATb NMPUHATBIM CTaHOapTaM. Mo BO3MOXHOCTU, OOSTKHbI
ObITb NCNONb30BaHbI CTaHOapTU3npoBaHHble CUMBOJIbl U TEPMWHBLI, pEKOMEHOOBAHHbIE MC3 n M3K.

3.4.3 [lokymMeHTauusi Ha PyCCKOM si3blke AOSDKHA MOCTABNATLCS B 3NIEKTPOHHOM BUAE.

3.5 TpeboBaHUs K yCNOBUSIM TPAHCNOPTUPOBKU U XpaHEeHUA

3.5.1 He npeabsBNAlTCA B CBA3M C TEM, YTO OTBETCTBEHHOCTb 3a IOCTaBKy Bo3naraeTcs Ha MocTaBLyyka.

3.6 TpeboBaHuA K ynakoBKe U MapKMpoBKe 060pyaoBaHus

3.6.1 T[locTaBLmk 06a3yeTca nepenathb MNokynatento O6opyaoBaHWe B yNakoBKe, OTBeYatoLLemn
TpeboBaHMAM HOpMaTMBHbIX NPAaBOBbLIX akTOB Poccunckon degepauun.

3.6.2 YnakoBka (MapkupoBKa) gormkHa obecneudnBaTb goctaBky O60pyaoBaHNsi MO COOTBETCTBYHOLLEMY
Agpecy gocTaBku, a Takke coxpaHHocTb OBopynoBaHNs Npu ero nepeBoske ModbiM BUOOM TpaHCNnopTa, Kak
B NPSIMOM, Tak 1 B CMELUaHHOM COOBLLEHNN, C Y4ETOM OJIMTENBHOIO XPaHEHUST U HECKOMbKMX Neperpysok
(norpy3ok 1 pasrpy3ok) B nyTu.

3.6.3 LleHa ynakoBku, ynakoBOYHOro Matepmana, B TOM Yncrne ueHa MHOroobopoTHOM Tapbl (YNakoBKu),
BKMtoYeHa B LeHy ObopyanoBaHus.

3.6.4 OtgenbHble napTm OGopyaoBaHWS OOMKHBI ObITb YNakoBaHbl B OTAENbHbLIE YNAKOBKU.

3.6.5 Ynakoeka OGopynoBaHusi Mocrie eé BCKPbITUSI AOMKHA UCKIoYaTb BO3MOXHOCTb BOCCTAHOBIEHNS
ynakoBku 6e3 criefjoB BCKPbITUS.

3.6.6 Ynakoka O6opyaoBaHUs OomKkHa OblTb NpUCNocoGeHa Kk MOrpy3ke 1 pas3rpy3ke Kak MexaHU4Yeckum,
TaK 1 Py4YHbIM CocoBom.

3.6.7 Ha kaxgoe TpaHcnopTHoe (MOrpy3o4Hoe) MECTO AOIMKHA ObITb HAHECEHA cneayoLlas MapKMpoBKa:

— HaumeHoBaHne O6opynoBaHUA 1 COOTBETCTBYIOLLMA HOMEHKATYpPHbIM HoMep okynaTens;

— Kog pervoHa gocraBku;

— CepuitHble Homepa ObopygoBaHus;

— [opsigkoBbii HOMeEpP TPaAHCMOPTHOro (MOrpy304HOro) Mecta B COOTBETCTBYHOLLEW NapTuu
O6opynoBaHus;

— O6wwee konnyectso O6OpyAOBaHNSA Ha TPAHCMOPTHOM (MOrPY304HOM) MECTE;

— Bec TpaHcnopTHOro (Morpy3oyHoro) Mecta 6pyTTo U HETTO;

— [OpobHoe uucno, B uncnutene KOTOPOro YKasblBaeTCs MNOPSAKOBbLIA HOMEpP TPaHCNOPTHOMO
(morpy3o4Horo) mecta B cootBeTcTByoWen naptum O6opynoBaHus, a B 3HameHaTene — obulee
KONMM4eCTBO TPaHCMOPTHLIX (MOrpy304HbIX) MECT B COOTBETCTBYoLWen napTun O6opyaoBaHus;



3.6.8 TlocTaBwmk 06a3yeTcs noctaButb O6OpyaoBaHNE B Tape, obecneymBatoLen ero COXpaHHOCTb Npu
nepeBoske. Bce O6opynoBaHMe ynakoBbiBaeTCs MHAVBUAYaANbHO B MPO3paYyHyto NIacTUKOBYIO MIIEHKY.

3.7 TpeboBaHusa k SLA

3.7.1 TpeboBaHus k SLA BbIABMraloTCA NpU 3akioMeHNM AOroBopa Ha NocTaBKy 060pyaoBaHus.

4 TPEBOBAHUA K CHETYUKA UMIMYINIbCOB

4.1 HasHayeHue

4.1.1 CyeTuyuK MMMYbLCOB NpeaHa3HadeH Ansi BbINOIHEHMS cHETa UMMNYIbCOB, NPUXOAALLMX HA BXOA
npmnbopa, ¢ NocneayrLmMm HakonmeHMem u nepegaden aton nHgopmaumm Yyepes cetb LoRaWAN B cuctemsl
aBTOMaTM3NpoOBaHHOIo cbopa, KOHTPoNA n ydeta aHepropecypcoB (ACKYIP). CyeTunk nmnynbcoB MOXET
ObITb MCNONBb30BaH Ha NpmMbopax y4eTa KOMMYHanbHbIX PECYPCOB 1 MPOMBbILLIIEHHOM 060pyaoBaHMA C
UMMNYbCHBIM BbIXOAOM, TaKMX Kak BOOOCUYETUMKM, SNEKTPOCHETUMKMN, TEMNSTOCHETUMKM.

4.2 CocTtaB ¥ npyvHUUN paboTbl

4.2.1.1 CyeTuuk npeacraensieT cobom MUKPOMNPOLIECCOPHbIV NPUOOP, BbIMONTHEHHbLIN B N1AaCTMACCOBOM
Kopnyce, npegHasHadyeHHoM ansa kpenneHus Ha DIN-penky. BHyTpu koprnyca pacnonoxeHa nnara.
MoakntoyeHme NepBnYHbIX Lienen NnpomM3BOANTCS Yepes BUHTOBbIE KMEMMHUKN /MU HAXKUMHbIE
0e3BMHTOBbLIE KIEMMBI.

4.2.2 CYeTyrK MMMNYNbCOB NPOU3BOAMT NOACYET UMMNYSILCOB, NPUXOASLLMX HA HE3AaBUCKMMbIE BXOAbI, C
nocrieayoLLMM HaKomneHMeM B NamaTh npudopa.

4.2.3 [na nepegayv naMepuTenbHON MHOPMaLUKN CHETYMK MMMYNbCOB MMEET BCTPOEHHbIN pagnoMoaysib

LoRaWAN. lNony4eHHble faHHbIe NepeadalnTcs Yepes pagmoKkaHar Ha cepBep, rae obecnevmBaeTcst UxX
NMOCTOSIHHOE XpaHeHue 1 Bblgada noTpebuTento no ero 3anpocy.

4.3 TpeboBaHuMA K Nnpubopy B LileSIoM

4.3.1 CuyeTumk MMnynbCcoB AOJTKEH COOTBETCTBOBATbL ClieyloLnm Tpe6OBaHI/1$|MI

— TOCT P 52931-2008 NMpunbopbl KOHTPOS U perynMpoBaHus TeXHorormdeckmx npoueccon. Obwme
TeXHU4eCcKne yCroBus.

— TOCT 22261-94 CpenctBa W3MEPEHMI 3MEKTPUYECKMX W MarHUTHbIX BenuuuH. O6Lwme
TexHuyeckme ycnosus (c NUameHeHnem N 1).

4.4 XapaKTepuUCTUKU BbIXOOHbIX MHTepdencoB
4.4.1 CyeTuyuK MMMynbCOB A0MMKEH ObITb 060pyaoBaH pagnomoaynem pabotatowmum B cet LoRaWAN.

4.4.2 CuyeTyuk UMNYNbCOB AOMKEH 06ecneynBaTb BOSMOXHOCTb MHTErPaLMM B CETU U CUCTEMbI y4eTa
pecypcos.

4.4.3 Paguomoaynb OoSmKeH nogaepXmsaTtb npotokosnt oomeHa Metering-LoRaWAN 1 BbINonHATL
TpeboBaHusa Mpunoxexusa Ne 1 «dopmat oOMeHa Mexay pagnoMoaeMOM N CEPBEPOM CETUY.

45 TpeboBaHusA K cepTudmKaumm n ctaHgapTusauum
4.5.1 CyeTuuK MMMynbLCOB AOMKEH MMETb [leknapauunto o cooteTcTBumM EASC

45.2 Cyetunk MMMYyIbCOB AOJTKEH NMEeTb CeupoeTtenbcTtsa 06 yTBEepXaeHunn tuna cpencrtea NUSMepeHud;



4.5.3 CuyeTyrK MMMNYNbCOB AOSMKEH ObITb BHECEH B [OCYAApPCTBEHHbIV PEECTp CPeacTB U3MepPEeHuit;

4.5.4 CaefeHus 0 pesynbTaTax NepBUYHON NOBEPKN AOIMKHbI ObITb BKMOYEHbI B PeaeparnbHyo
rocygapcTBeHHYy0 UHopmaLmoHHyto cuctemy Pocctangapta PIrUC «APLNH».

4.6 TpeboBaHuA K GesonacHoOCTU

4.6.1 CuyeTumk MMMYINbCOB NO CTENEeHU 3allnTbl OT NOpPa*eHUnA 3NEKTPUYECKMM TOKOM OTHOCUTCA K Knaccy

[l'mo TOCT 12.2.007.0

4.7 TpeboBaHusi K NNOMOMPOBaHUIO

4.7.1 CuyeTyrK MMMNYNbCOB AOJMKEH UMETb CcrieumarnbHOe OTBEPCTUSI B KOPyce Ans OCYLLECTBMNEHMS

I'IJ'IOM6VIpOBaHVIF| nocrie MOHTaXxa, ecinun D,pyFOVI cnocob OI'IJ'IOM6I/IpOBKVI He npegyCcMoTpeH onnmcaHnem tmna

cpenctBa namepeHud.

4.8 TpeboBaHUsA K KOMMNNEKTHOCTH

4.8.1 KomnnekTt nocTtaBku cyeT4MKa MMMYSbCOB AOJMPKEH BKMoYaTh B Cebs:

HavumeHoBaHMe

KonuuecTtBo, WIT.

CyeTunK MMMYNbCOB B NOTPeOUTENbCKON Tape

MacnopT unu pykoBoACTBO MO 3KCMnyaTaumm ¢ OTMETKON O

rnoBepke

5 MoANPUKALUMN CHETHUKOB UMIYIIbCOB

5.1 Mopenb 1

5.1.1 OG6Lwue TeXHUYECKNE N METPOSIOTMYECKME XapaKTEPUCTUKN CHETYMKA UMMNYIbCOB COOTBETCTBYHOT

cneayrowmm 3Ha4YeHUAM:

HaunmeHoBaHuA napameTpoB

3Ha4yeHnsa napameTpoB

Bxogpbl MMNyrnbCHblIE

He meHee 4

Twvin MMNynbCHOro curHana

FrepKOH Unn OTKprTbIVI KOMNeKTop

MakcnmanbHas yactoTa MMNYNbCHOIro curHana

200 Iy,

B03MOXHOCTb KOHGUIypaLumm Tuna BXo40B

TMn "oxpaHHble" He MeHee 4 BXxo40B

Cnocob nopakntoyeHue Kk MK

mini-USB, type B

OnanasoH paboumx Temnepartyp, °C -40...+55
BcTpoeHHbI gaTunk Temneparypbl na
Knacc yctponctea LoRaWAN A
KonuyectBo kaHanos LoRaWAN 16

YacToTHbIN nnaH

RUB868




HaunmeHoBaHus napameTpoB

3HauyeHus napameTpoB

Cnocob aktmauum B cetn LoRaWAN

ABP nnn OTAA

I'Iepvlo,u, HaKonneHnda aaHHbIX

5, 15, 30 muHyT, 1, 6, 12 unun 24 yaca

lNepuvoa Bbixoaa Ha CBA3b

5, 15, 30 muHyT, 1, 6, 12 unun 24 vaca

O6bem NnamaATn 4Ns HaKONMEeHWst NaKeToB

200 nakeToB

Tun aHTeHHbl LoORaWAN BHYTPEHHAS
AnekTponutaHue OT BCTPOEHHOW NuTHeBon batapeun
[apaHTUpoBaHHOE 4YMCNO  OTMpPaBfiEHHbIX  YCTPONCTBOM

NnakeToB, HE MEeHee

80000

Pa3wmepbl kopnyca, MM, He 6onee

115x 115 x 45

Macca, rp., He bonee 200
CTteneHb 3alUmMTLI KOpryca, He MeHee IP65
cTshkkamu K onope, Ha DIN-peiiky,
Kpennenuve
HacTeHHoe
Cpok cnyx6bl, neT, He MeHee 7
[FapaHTUMHBIN CPOK, NIET, HE MeHee 3

5.2 Mogpensb 2

5.2.1 OO6Lwue TeXHUYECKMNE N METPOSIOTMYECKNE XapaKTEPUCTUKN CHETUMKA UMMNYNbCOB COOTBETCTBYHOT

cneayrowmm 3Ha4YeHUAM:

HaunmeHoBaHuA napameTpoB

3Ha4yeHnsa napameTpoB

Bxogpbl MMNyrnbCHblIE

He meHee 4

Twvin MMNynbCHOro curHana

FrepKOH Unn OTKprTbIVI KOMNeKTop

MakcnmanbHas yactoTa MMNynbCHOro curHana

200 Iy,

B03MOXXHOCTb KOHUIypaumum Tna BXo40B

Tvn "oxpaHHble" He MeHee 4 Bx040B

Cnocob noakntoyeHue Kk MK

mini-USB, type B

OnanasoH paboumx Temnepartyp, °C -40...+55
BcTpoeHHbI gaTunk Temneparypbl na
Knacc yctponctea LoRaWAN A
KonuyecTtBo kaHanos LoRaWAN 16
YacToTHbIN NnaH RUB68

Cnocob aktmBauum B cetn LoRaWAN

ABP nnn OTAA

I'Iepvlo,u, HaKorieHna AaHHbIX

5, 15, 30 muHyT, 1, 6, 12 unun 24 yaca




HaunmeHoBaHus napameTpoB 3Ha4veHus napameTpoB

lNepuvop Bbixoda Ha CBA3b 5, 15, 30 muHyT, 1, 6, 12 unun 24 vyaca
Ob6bem NamMaTn Onsg HaKkonneHnsa nakeTos 200 nakeToB

Twn aHTeHHbl LORaWAN BHELLHAA
onekTponutaHme OT BCTPOEHHOW NuTueBon batapeun
[apaHTUpOBaHHOE  4YMUCNO  OTNPaBMEHHbIX  YCTPOWCTBOM 80000

nakeToB, HEe MeHee

Paamepbl kopniyca, MM, He BGonee 115x 115x 45

Macca, rp., He bonee 200

CTteneHb 3awnTbl KOpnyca, He MeHee 1P68

CcTskkamu K onope, Ha DIN-peiiky,
Kpennenuve

HaCTeHHoe
Cpok cnyxbbl, neT, He MeHee 7
[FapaHTUMHBIN CPOK, NET, HE MeHee 3

6 TPEBOBAHUA K MOOYINAM CBA3U AN CHETYUKOB UMIMYIIbCOB

6.1 O6wue TpedboBaHUA

6.1.1 PaboTa cornacHo npegsapuTenbHOro HaumoHansHoro ctaHgapta NHCT 516-2021
«WMHopmaumoHHblie TexHonormn. MHTepHeT Bewen. Cneundumkauma LoRaWAN RU».

6.1.2 Mogynb CBSI3U AOMKEH ObITb KOHCTPYKTUBHO OO bEAUHEH C CHETYMKOM UMMYSIbCOB.

6.2 TpeboBaHuA K PYHKLMOHANBLHOCTHU

6.2.1 ApanTvBHas EMKOCTb CETU U CKOPOCTL Nepeaydn CBA3M 3a CUET yrNpaBrieHUsi KaHanom CBsi3n U
Tpebyemom Spreading Factor.

6.2.2 Tlopaepxka npoTtokona npuknagHoro yposHs LPWAN.Metering.

6.2.3 Tlopaepxka yganeHHOro naMmeHeHns HacTpoeKk pagmomMoaynsi NOCpeacTBOM CETU cTaHaapTa
LoRaWAN RU (1cnonb3yemble 4acTOTbl, MOLHOCTb, pacnucaHne nepegayvv gaHHbix).

6.2.4 T[lopgepXka aBTOMATUYECKOM CUHXPOHU3ALUUN BPEMEHN YCTPONCTBA C CEPBEPOM CETH.

6.2.5 WHuumaTuBHasg nepefaya AaHHbIX C CHETYMKA UMMYMNbCOB COrNacHO 3a4aHHOMY PacnmncaHuio.
6.2.6 BO3MOXHOCTb 3anpoca apxuBa rnokasaHuin ¢ yCTPOMCTBaA.

6.2.7 MowHocTb Nnepegayn, He bonee: 25 mBT (14dBm)

6.2.8 YyBCTBUTENBHOCTb @aHTEHHbI, HE MeHee: -137 dBm

6.2.9 Pagunomopnynb gormkeH obecnedmBath Noruky paboTel cornacHo LoRaWAN® Specification v1.0.2 no
knaccy "A




6.3 TpeboBaHUs K UCNONb3yeMOMY YaCTOTHOMY AnanasoHy

6.3.1 O6opynoBaHue OomkHO obecnevmBaTtb paboTy B NONHOM paspelweHHom TKPY gnanasoHe yacToT
866-868MI'u 1 868,7-869,2MI'y (pewwenmne N'KPY ot 11 ceHTsi6psa 2018 r. Ne 18-46-03-1).



