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OT pa3paboOTYMKOB

Mbl MPUAOKMAN BCE YCUAWA, YTOBbI CO3A4aTb ANA BaC MPOrpamMmy C APYMKECTBEHHbIM, UHTYUTUBHO-
NMOHATHBIM WHTepdericom. BmecTe ¢ Tem, coBeTyem MOTPAaTUTb COBCEM HEMHOroO BpemeHu gns
03HaKOMNEHMSA C JaHHbIM PYKOBOACTBOM — 3TO NO3BOJIMTb UCMOb30BaTb BCE BO3MOXKHOCTU NMPOTrpPamMMmbl
n caenaet paboty 6osee apPeKkTUBHON.

Mporpamma cosfaHa MHKeHepamu ¢ 25-1eTHUM OMbITOM NPOEKTUPOBAHMA CETEN PAAMOCBA3M M BellaHuA
M ABNAETCA NOJHOPYHKUMOHANbHBIM, HO BMEcCTe C TeM MpPOCTbIM W YAO0OHBIM WMHCTPYMEHTOM
NNaHMPOBAHMSA.

O nporpamme

Mporpamma RadioPlanner 3.0 npegHasHayeHa 415 YaCTOTHO-TEPPUTOPUANBHOTO NIAHMPOBAHMUA:

- MobwunbHbix ceTenn: 5G (NR), LTE, UMTS, GSM, GSM-R, WCDMA u gpyrux
- MMpodeccrmoHanbHbIx ceTelt NoABUXKHOM cBA3K cTaHaapToB P25, TETRA, DMR, dPMR, NXDN u gpyrux
- becnpoBoaHbIx ceTelt MHTepHeTa Belel loT LPWAN: LoRaWAN, SigFox, NB-Fi, CTpux n T.n;

- CeTell Ha3eMHOro paaMo- U TeNeBU3MOHHOIO BellaHuA ctaHgaptoB ATSC, DVB-T, DVB-T2, ISDB-T,
DTMB, DAB, DAB+

- Cuctem aBMaLMOHHONM paauocssasvM U pagumoHasuraumm (ADS-B, VOR, DME), B TOM uncne cuctem
cBasu c BMNJIA, paboTatowmmu B gManasoHax yactotr OBY, YBY n CBM.

- Cucrem pagnoceAsn AnAa TO4HOro semnenenna

PacyeT 30H paaMONOKPLITUA B NPOrpaMme MOXKET BbiTb BbINOAHEH C MPUMEHEHMEM C/iedy oM Moaenei
pacnpocTpaHeHns PagnNoBOIH:

- Mogens no pekomeHgauum MC3-R  P.1812-6 (09/2021) “Mevoa  NpPOrHO3NPOBaHMA
PacMNpOCTPaHEHUA CUFHANA HA KOHKPETHOM Tpacce A/nA Ha3eMHbIX CAyX6 "M3 nyHKTa B 30HY" B
AnanasoHax YBY 1 OBY”;

- Mogenb no pekomeHgaumm MC3-R P.1546-6 (08/2019) “MeToa nporHo3npoBaHua a1 TPacc CBA3M

~n

"NyHKTa c 30HOI" ANs HazeMHbIX CNyK6 B AManasoHe YacTtoT oT 30 MIy, ao 4000 MTIy”;
-  Mogenb NoHrnu-Paiica v1.2.2 unu ITM (Irregular Terrain Model);
- Mogenb Okamypa—XaTa;

- Mogenb no cneumduraumm ans 5G 3GPP TR 38.901 "MccnegoBaHue KaHanbHOW MOAENU ANA YACTOT
o071 0.5 10 100 I'Tw" Bepcua 17,
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Mogenb Ha ocHoBe KpuBbix pacnpoctpaHeHus FCC (Federal Communications Commission —
dPepepanbHan komuccua no ceasu CLUA) - ana pagno v TeNeBU3NOHHOIO BELAHWA;

KombBuHMpOBaHHaa Moaesb, yuuTbiBatollen pekomeHgaumio MC3-R P.528-3 (02/2012) “KpuBsble
pacnpocTpaHeHMs pPagMoBOH ANA BO3AYWHOW NOABUMHOW W PaaMOHABUraLMOHHOM CAYyXKO,
pabotatowmx B amanasoHe OBY, YBY u CBY” un pekomengaumio MC3I-R P.526-14 (01/2018)
“PacnpocTpaHeHne pagnoBoJIH 3a cHeT Andpakumnmn” (ToNbKO 41a CMCTEeM aBMALMOHHON PagMOoCBA3N
N paguoHaBuraumm).

B RadioPlanner 3.0 nonb3oBaTento AOCTYMHbI CAeAyioLMe BO3SMOXHOCTU:

PaboTa C HECKONbKMMU CETAMU B PaMKax OAHOIo NpPoOeKTa C pacCyeToOM arperaTHoﬁ I'IpOI'IYCKHOﬁ
CNocobHOCTN N KoNnyecTBa AOCTYNHbIX ceten;

L‘|aCTOTHO-Teppl/lTOpI/Ia.l'lbHOE naaHnpoBsaHMe CETU C y4eTOM nomex B coBmelweHHOM M cocegHeEM
KaHanax;

Bo3moOXKHOCTb OTO6pa)KeHVIﬂ npoaosibHoOro I'IpOd)VI!'Iﬂ oT 6asoBoi CTaHUWn Ao aboHeHTa C pacyeTom
noTepb CUrHa1a U YPOBHAMU HECVLLI,Eﬁ M nomex Ha coBmelleHHOM U CoCeHUX KaHanax,

lpynnoBoi pacyeT ANs abOHEHTCKMX YCTPOWCTB ¢UKCMpoBaHHOro paguogoctyna (CPE) waum
KOHEYHbIX YCTPOMICTB MHTepHeTa Bewel (1oT) c MHAMBMAYaNbHBIMU NapameTpamMm (BbICOTa aHTEHHbI,
YCUIEHME aHTEHHbI, MOLLHOCTb NepeaartynKka, notepu B Kabene 1 NoTepu Ha NPOHUKHOBEHME) U B
Pa3NMYHbIX YCNOBUAX PAa3BEPTbIBAHMA.

lpynnoBoe uameHeHnn BbiIbpaHHbIX NapameTpos BC, KOTopoe No3BoASET BbICTPO U3MEHUTL NHOHOI
napameTp UAN HECKO/IbKO NapameTpoB A rpynnbl 6a30BbIX CTaHLNIA;

MMNopT pesynbTaTOB M3MEPEHUA YPOBHA MOLLHOCTM CUrHana ANA CPaBHEHMA C pacyeTHbIMU
3HAYEHUAMM 1 HACTPOMKM NapaMeTPoB MOAE/M PaCcnpPOCTPaHEHNS;

PacueT nnowaam noKpuITUA 4N1A Pa3HbIX YPOBHEN Ha NpUeme B NPOeKTax NoABUKHOM CBA3Y;

PacyeT niowanm NoKpbITUA UM KOAMYECTBA HacesieHUs B 30He OXBaTa Ha OCHOBe 6asbl AaHHbIX
npoekta OpenStreetMap MM NoAb30BaTENbCKUX Tabauy, ¢ popMUPOBaAHMEM NEPEYHA HAaCENEHHbIX
MYHKTOB, OXBaY€HHbIX TE/IEBU3UNOHHbBIM 1 PaAMO BELLLaHUEM;

CpaBHeHMEe HECKO/IbKO Pe3y/IbTaToB pacyeTa NMoKpbITHS;

BO3MOXHOCTb POPMMPOBAHUA OTYETOB O KOHUrypauum 6a3oBbix CTaHUM/NepesaTymMkos U
napameTpax pacyeTa;

CoxpaHeHue pes3y/abTaTOB pacyeTa NokpbiTa B Buae dainnos KMZ, PNG, GeoTiff, CSV, MIF,
MHTEPaKTUBHOMN Beb-cTpaHuubl B dopmate HTML, a TaKKe 3KCMoOpT pesy/bTaTa pacyeTa OxBaTa
TenesewaHnem B GopmaT 3arpysku Kaptorpadpudeckoro cepsuca PTPC KapTa.pTpc.pd
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- TnbKaa paboTa co CMOSAMM KapTbl — 3arpyska MoJib30BaTE/IbCKUX C/OEB (IMHEMHbIX U TOYEYHbIX
obbektoB) M3 dannos KML u CSV. bBbicTpoe co3gaHWe TOYeYHbIX OOBEKTOB, ynpaB/ieHue
NO/b30BaTEIbCKUMMN CI0AMU — U3MEHEHME CBOMCTB CNO0S, BbI6GOP TONLMHbI, LIBETA, CTUAA Haanucewn

nT.A.
- Bo3morKHOCTb paboTbl B pasHbIx cucTemax KoopamHat (WGS-84, TCK-2011);

- [loBblweHHaAa AeTasbHOCTb M BbICOKAsA CKOPOCTb PAacyeToB 3a CYeT ONTMMM3AUUKM anroputma M
MCNONb30BaHUA NapaaieibHbIX BbIYMC/IEHUI B Pa3/INYHbIX ﬂ,ﬂ,an/l'IOTOKaX npoueccopa. Pacuet ana
6a30BbIX CTaHLI,Mﬁ BbIMO/IHAETCA B Pa3HbIX MNOTOKaX, YTO NO3BONAET 3¢¢EKTI/IBHO MCnoab30BaTb
MOLWHOCTb COBPEMEHHDbIX MPOLLECCOPOB U BbINO/IHATb pac4yeTbl ANA ceTei B COTHM 6a30BbIX CTaHLI,VIﬁ
3a MUHYTbI-0ECATKU MUHYT

Bce Heobxoanmsblie s paboTbl HA6OPbLI AaHHbIX MOCTABAAKTCA B KOMM/IEKTE C NPOrpamMmmon.
B RadioPlanner 3.0 moryT 6bITb MCNO/1b30BaHbI Cheaytowme reoaaHHble:

- WcxopHaa (npeanaraemas no ymosdaHuio) umdpoBas mogenb penbeda mectHoctn (LMP) c
paspelieHmem B naaHe okosio 30 m. laHHaa LIMP aBTomaTUUYecKn noAarpy>KaeTtca Ans pacyetos ANs
noboin okaymu.

- [MMonb3oBaTtenbckasa UMP ¢ nobbim paspeweHmem B popmate GeoTiff;

- WcxopgHasa (npeanaraeman no ymondaHuio) umédposas mogenb npenatcraunin (LLMM) (knaTtTepos) c
OEBATbIO TUNAMM NPENATCTBUIN U paspelleHmem B nnaHe okosio 30 m. [laHHaa LMI aBTomaTnyeckm
noarpy»Kaetca ana pacdeTos ana nobol nokaumu. OaHHaa UMM co3gaHa Ha OCHOBE NPOEKTOB
OpenStreetMap u Global Forest Change.

- Nonb3oBaTtesnbckas UMM B popmate GeoTiff;

- Kaptorpaduyeckas nognoxka Topo CTT, OpenStreetMap, Google, Bing u KapTbl ¢ A4pyrnx TanaoBbIxX
cepBepos;

RadioPlanner 3.0 no3Bo/iAeT BbINOAHATL CAeAyHOLIME TUMbI PACYETOB A/19 MOOUJIbHbIX CeTel:
- YpoBeHb npuHumaemon mowHoctu (Received Power downlink/uplink)
- 30Hbl MaKCMMa/IbHOTO YPOBHA MOLLIHOCTU Ha npueme (Best Server downlink/uplink)
- CooTHoleHue curHan/(nomexm+wym) (C/(1+N) Ratio downlink/uplink)
- MaKcumanbHaa nponyckHaa cnocobHocTb (Maximum Throughput downlink/uplink)
- Konuuecteo goctynHbix ceteit (Number of Networks downlink/uplink)

- MakcumanbHasa arperatHas nponyckHas cnocobHoctb (Maximum Aggregated Throughput
downlink/uplink)

Page 8 / 165



RadioPlanner 3.0 240920 PykoBoAcCTBO Nonb30BaTeNs

- O6nacTtu c ypoBHemM curHana sbiwe nopora Ha BC n AC (Area with Signal above Both Base and Mobile
Thresholds)

- Konnyectso goctynHbix cektopos BC (Number of Servers downlink/uplink)

- BepoaTtHocTb nokpbiTa (Coverage Probability downlink/uplink)

- YpoBeHb NPUHUMAEMOI MOLLHOCTM onopHoro curHana (RSRP) ans ceten LTE u 5G

- YpoBeHb KauyecTBa NpMHATOro onopHoro curHana (RSRQ) ana ceteli LTE n 5G

- Pa3bpoc 3a4epKKM CUrHana ana CUHXPOHHbIX ceTel paguoceasu (Simulcast Delay Spread)

- YpoBeHb NPUHMMAEMON MOLLHOCTM C YYeTOM NOMEX AN CUHXPOHHbBIX ceTelt paguoceasn (Received
Power with Simulcast Interference)

- 3oHbl TalckOut/TalckBack

- HanpsaxeHHocTb nona B Touke npuema (Field Strength)

Tunbl pacyeToB ANs CETEN Ha3EMHOIo Te/IEBU3UOHHOTO M PaAMOBELLAHUA:
- HanpseHHoCTb nons B Touke npuema (Field Strength)
- Best Server
- Pasbpoc 3aaep*kn curHana (Simulcast Delay Spread) ans cetein SFN
- KoHTypbl no Kpmebim FCC
- KoHTypbl no Kpuebim ITU-R P.1546-6
- PacueT KosiMyecTBa Hace/ieHWs B 30He 0XBaTa BelLaHWem

- (DOpMVIpOBaHMﬂ CMUCKa Hace/leHHbIX NYHKTOB, OXBa4Ye€HHbIX BellaHnem

Tunbl pacyeToB 15 aBUALMOHHOW PagMOCBA3N U PaSMOHABUTALNMK:
- YpoBeHb NPUHUMAEMOM MOLLHOCTM B HanpaeaeHnn Bosayx-3emna (Received power Air-to-Ground)
- YpoBeHb NPMHMMAEMOMN MOLLHOCTU B HanpaBneHnn 3emnn-Bosayx (Received power Ground-to-Air)

- 30Hbl Hanny4wero NoKpbITMA (Best Server Air-to-Ground)

RadioPlanner umeet ceptuduKaT cOOTBETCTBUA CUCTEMbI cepTUdMKaunm "Mprbop-akcnepT". AAropuUTmsl,
Mcnonb3yemble B NPOrpamMmme, COOTBETCTBYIOT AOKYMEHTAM:

- TOCT-P 55897-2013 CeTu noaBuUKHOM paanocsasn. 3oHbl 06cnyxKuBaHMa. MeToabl pacyeTa;
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- PerkomeHgaumna MC3-R P.1812 MeTtoa nporHo3npoBaHMs pacnpoCTPaHEHNS CUTHaNa Ha KOHKPETHOM
Tpacce ANA Ha3eMHbIX CAy»K6 "M3 nyHKTa B 30HY" B AumanasoHax YBY u OBY” (A path-specific
propagation prediction method for point-to-area terrestrial services in the VHF and UHF bands);

- PerkomeHgauma MC3I-R P.1546 MeToa nporHO3MpoBaHMA ANA TPacc cBA3M "nyHKTa ¢ 30HOM" ans
Ha3eMHbIX c/y*K6 B AnanasoHe yactoTt oT 30 Ml ao 4000 Ml (Method for point-to-area predictions
for terrestrial services in the frequency range 30 Ml to 4 000 Mrlu);

- PekomeHgauus MC3-R P.528 “KpuBble pacnpocTpaHeHns paaMoBO/H A1 BO3AYLIHON NOABUMKHOM
N paMOHaBUraLlMOHHOM cNy6, paboTatolwmx B AnanasoHe OBY, YBY n CBY”;

- PekomeHpauus MC3-R P.526 PacnpocTpaHeHWe paanoBOJIH 3a cyeT andpakumum (Propagation by
diffraction).

- Cneumndukaums 3GPP TR 38.901 "UccnepoBaHue KaHanbHOM mogenu ana vactot ot 0.5 go 100 u"

CucreMHbIe TPEOOBaHUSA

[na paboTbl C NPOrpaMmoin Ha KOMNbloTepe A0NXKHA BbITh YCTAHOBAEHA OA4HA U3 ONEepPaLMOHHbIX CUCTEM
(OC) Windows 10/11 (64- pa3spsagHas). [na MCNONb30BaHWA BCEX BO3MOXHOCTEN NPOrpamMmbl Ha
KOMNbloTepe A0NXKeH bbITb YCTaHOB/IEH peAaKTop 3NEKTPOHHbIX Tabanw, Microsoft Excel.

Mpu paboTe nporpammbl BbINOAHAETCA 60/bWON O06bEM BbIMMCNEHMIA, M3-33 YEero CKOPOCTb W
NpPOM3BOAUTENBHOCTL PaboTbl CEPbE3HO 3aBUCAT OT CKOPOCTU mpoueccopa M obbema onepaTtUBHOM

NaMATU KOMNbIOTEPA.

PekomeHayemas KoHdUrypauma KomnbloTepa — 64-paspsagHaa Windows, Core i5 CPU, 16GB RAM, 256GB
SSD, BuAeoKapTa u MOHUTOP € noaaepkkoi 1920x1080.

an BbIMOJIHEHUWN PACYHETOB AO/1A MHOXECTBa 6a30BbIX CTaHLI,Mﬁ Ha CKOPOCTb BblHNC/IEHUA MPAKTUYECKU
KPaTHO BZINAET KO/INYECTBO HAep/ﬂOTOKOB npoueccopa, Tak Kak pacyeT AnAa pa3HbiX CaNTOB BbINOIHAETCS
B OTAE/TIbHbIX NOTOKAaXxX.

I'IporpaN\N\a 3auinuleHa OT HeNerasibHOro pacnpocrtpaHeHnAa C NOMOLbKO annapaTHOro Kak4a Guardant,

KOTOprﬁ MOXKeT MNOCTaBAATbCA B JIOKA/IbHOW WAW CeTeBoM Bepcun. 3awmTta He BAMAET Ha paGOTy
KOMMNblOTEPA.

YcTaHOBKa nporpaMmasl

CopeprkaHue nanku ¢ ¢panaom yCcTaHOBKU:

- ¢aiin yctaHoBKM Setup_Radioplanner_3_date.exe (date — gata co3gaHus guctpubyTmnea)
- PYKOBOZCTBO MO/Mb30BaTENSA

- Manka c ¢annamm npumepos nNpoekTos *.rp3
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- nanka c npumepamu ¢pannoB AaHHbIX

[ns paboTbl Nnporpammbl Heobxoamm naket "Microsoft .net framework" Bepcumn 4.5 nnn 6onee Hosow.
Echn Ha BaleM KOMMbIOTEPE YCTAHOBJ/IEHA onepaumoHHas cuctema Windows ¢ aBTOMATUYECKUM
obHoBneHnem, To "Microsoft .net framework" y»ke ycraHoBneH. Ecnv nporpamma-uHCTaNNATOP €ro He
OBOHAPYKUT, TO OTKPOET CTpaHuLy Ha cailTe Microsoft ¢ KoTopoi ero HeobxoAMmO 3arpysuTb W
YCTaHOBUWTb, MOC/IE YEro NPOAO/MKUTL YycTaHOBKY RadioPlanner.

Ecnn y Bac noKkanbHaa AMueH3na

MocTaBnsemblit annapaTtHblit Kntoy Guardant nognep>kmsatot paboTy 6e3 ycTaHOBKK apaiisepa. Ecam y
BaC /IOKaNbHasA JNLLEH3MA, TO NPOCTO ycTaHoBMTe B USB nopT KomnbloTepa nonb3osaTens annapaTHbIii
K/Il0Y, MOCTaBNAEMbI B KOMMIEKTE, U BbIMNOJHUTE YCTaHOBKY MPOrpammsbl, 3anyctms $ain ycTaHOBKK
Setup_Radioplanner_3_date.exe. /19 KOHTPO/A OCTaBLLErOCA BPEMEHN JINLLEH3UM MOXHO MUCMO/Ib30BaTb
MeHeaKep mueHsmnin Guardant Control Center https://www.guardant.ru/support/users/control-center/,
nocJ/ie yCTaHOBKM OH OTKpbIBaeTcA B Bpay3epe no agpecy ccbinkn http://localhost:3189.

Ecnaun y Bac ceTeBan AMLEH3UA

Ecnv y Bac ceTeBas /MLEH3MA, TO B MEPBYH o4yependb Ha KOMMNbIOTEpe, KOTopbli ByAeT BbINOMHATbL
dYHKLMIO cepBepa AnLLEH3UIM HeobxoaMMmo ycTaHoBUTL Guardant Control Center ¢ caliTa npoussoguTens
Kalouen  https://www.guardant.ru/support/users/control-center/ Guardant Control Center - 370
MeHeKep NIMLLEeH3MI, KOTOPbI OTOBPArKaeT IoKa/ibHble U ceTeBble Kntoun. OH OTKpbIBaeTcs B bpaysepe
no agpecy ccbinku http://localhost:3189. Mocne nHcrannaumm Guardant Control Center ycraHosuTe 8 USB
NopT cepBepa /AWUEH3WIA annapaTHblA KAlo4Y, MOCTaBAfeMblid B KommiekTe. Ha no/ib30oBaTeNbCKMX
KOoMnbloTepax BbIMNOAHUTE YCTaHOBKY nporpammei, 3anycTvs daiin YCTaHOBKM
Setup_Radioplanner_3_date.exe. lMonb3oBatenu 6yayT 3abupaTb AMLEH3NIO B CETEBOM KJtoye
aBTOMATUYECKM NPV 3anycke MNporpamMmbl Ha CBOEM KOMMbHOTEPE, MPM 3aKPbITUM MPOrpaMmmbl Ha
KOMMNbloTepe No/b3oBaTens AnUeHsua byget oceoboxaatbes. Bca nHbopmaumsa o cBo60AHbIX/3aHATbIX
nmueHsuax otobpaxkaetca B Control Center.

GC Guardant Control Center x =+

C {t @ localhost:3189/#/dongles/list 2 & 5 » 4 0O 0

Guard ant Knioun OTkpennéuHble nMUEeH3MK  Ceccuu

CONTROL CENTER

Q PacluMpeHHblit NoMCK

Knwoy Kog seHgopa PacnonoxeHue Otxpennesme Ceccuw
~ Guardant Time Net 10 432F445D AUN2XTS MAINPC  (NokansHeli) 00

A [Y) CeTeeoii komnnexT (365 gHeii) 7

KommnoHexT OrpaHudYeHne NULEHIHK F-??_»'?C NHLUEH3UK

RadioPlanner3 BeF 26.09.2023 — 1/7 paboymx cTaHUMA
2 29.09.2023
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Guardant Control Center

B KomnnekTe ¢ I'IpOI'paMMOl\;I NOCTaB/IAETCA HECKO/IbKO NPMUMeEPOB NPOEKTOB A4NA Pa3/INYHbIX CUCTEM CBA3UN
M BewaHuA. [laHHble NpoeKTbl MOJIHOCTbIO FOTOBbI K pacyeTy.

OGHOBJIEHHE TPOrpaMMbl

I'Iepmo,u,mqecr(m Mbl BblIlyCKaem 6ecnnaTHble Tekyuwme OﬁHOBJ’IEHVI‘r'I, B KOTOPbIX yay4dllaem dDYHKLI,VIOHaﬂ n
CTabuabHOCTb nporpammel.

B nporpamme npeaycMOTpeHa py4yHas M aBTOMATMYecKas MnpoBepka o0bHOBNeHMI. YTobbl NpoBepuTb
Hannume obHOBNEHUI BPYYHYO, KAUKHUTE “Momoup — MpoBepKa Hanmumsa obHosneHus”. Ecan ectb
[OCTYMHOEe 06HOB/IEHNE OTKPOETCA OKHO C MHpOPMaLMe 0 TEKYLLEeN U AOCTYNHOM Bepcuu. Bbl moskeTe
3arpysvTb €ro Mo CCblIKE M YCTaHOBWUTbL B PYYHOM perkume. Mporpammy npu 3TOM c/iedyeT 3aKpbiThb,
YOANATb €€ HEe HYXKHO.

Hauasio pa6oThl

Mocne ctapTa NOABUTCA r1aBHaA NaHeAb NPOrpammbl C OCHOBHbIM MEHIO B NleBoii Yactu n 6asoBoi KapTOﬁ
B ﬂpaBOVI yactn. MOXHO MeHATb pasmep OKOH naHenen no mepe HGO6XO,£I,MMOCTM npn nomouiun
pasgenntena.

Ha 6a30Boi KapTe MOryT oTobpaxKaTbCs pas/inyHble C/10M, onpegeneHHble Nnosb3oBaTesem - 6asoBble
CTaHUMM, 30HbI MOKPbITUA, MOAENN pefnbeda MECTHOCTM W NPensaTCTBU (KNaTTepoB), pasfivyHble
JOMONHUTENbHbIE BEKTOpHble caou M T.4. MOXKHO BbibpaTb Ans  oToOparkeHWsa OofHy U3
npeaycTaHOB/EHHbIX 6a30BbIX KAPT UJIM HACTPOUTL COBCTBEHHYIO Ha30BYIO KapTy, KaK ONMCaHO B pasgene
"Hactpoiiku 6a3oBoit KapTbl'".

HaBuraumsa no KapTe ocyLecTBAAETCA NPU MOMOLLM MbIlK. MCnoib3yitTe KONECo MbilK AR U3MEHEHUA
MacwTaba (Zoom) KapTbl. HysKHbIM ZOOm MOKHO BblBpaTb TaKKe U3 PacKPbIBatOLWErocs CnucKka B naHe u
MUHCTPYMEHTOB.
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IlaHes1b HHCTPYMEHTOB U OCHOBHO€ MEHIO

® RadioPlanner 3.0 C\Users\user\Downloads' Test NSK.rp3

EE 2 omieetie & @ 6 [E] B BB B B DB 2

Ona YA06CTBa nonb30BaTeENA OCHOBHbIE KOMaAHAblI MEHIO Od)OpMJ'IEHbI B BUAE NaHe M MHCTPYMEHTOB. |_|pl/1
HaBeAEeHUN yKa3aTeNAa Mbill Ha MKOHRY NOABNAETCA NOACKa3Ka.

= .
CraHAapTHble MHCTPYMeHTbI paboTbl ¢ daitnamu: Co3patb, OTKpbITb, COXpaHUTb.
i—i CoxpaHuTb NpoeKT
= Tekywmit  Zoom  (ypoBeHb  AeTanusaumu)  KapT — TallnoBOro  cepsepa

KapTorpadpuueckom Noa/0KKM
OpenStreetMap Tekyulan 6a3oBas KapTa (KapTorpaduyeckan noanoxKka)

NHCTPYMEHT “NnHeiKa”, No3BONAIOWMA U3MEPUTb PACCTOAHME U a3UMYT MEXKIY
ABYMA NMPOW3BOIbHLIMW TOYKaMMK. YTODObI BbIMOSHUTL M3MEPEHME, KAUKHWUTE Ha

Q‘? JIMHENKY, 3aTeM KAUKHUTE Ha Ntobble ABe TOUYKK, MOC/e Yero Nporpamma noKaxer
paccTofHMEe MeXAY 3TMMM TOYKamMKM M asuMyT C NepBoi Ha BTopyto. [ns Bbixoda
KJVKHWTE NPaBO KHOMKOM MbIlWwK B I060M MecTe Ha KapTe.

g MoBTOPUTL NPEeAbIAYLLMI BUA, pacyeTa
[06aBUTb 30HY PaANONOKPLITUA K CPaBHEHWIO

Moka3atb/CKpbITb JlereHay (YcnosHble O603HauYeHUs)

[F

CoxpaHuTb pesynbTaTthbl pacyeta B Buae HTML cTpaHumupl

B
=
=
=

CoxpaHuTb pesynbTaThl pacyeTa B BUAe pacTposoro ¢aina B popmate PNG

B
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@EI CoxpaHuTb pes3ynbTaTbl pacyeTa B Buge ¢dana KMZ ana Google Earth (Google
MnaHeTta 3emns)

TIFE CoxpaHuUTb pe3ynbTaTbl pacyeTa B BUge pactpoBoro daina B popmate GeoTiff

[
EE CoxpaHuUTb pe3ynbTaTbl pacdeTa B GopmaTax pasnmyHblx M’MC

|[> MoucK No MmeHu cainTa

— KanbKynatop 4yBCTBMTENbHOCTM MPUEMHMKA, OFPaHUYEHHOW MPOMbIWAEHHbBIMM
|:||:||]

== nomexamwu

'? Momouupb

MoapobHee o0 GYHKUMAX KaXKAOro 37emMeHTa naHeAn WHCTPYMEHTOB paccKasaHo [Janee B
COOTBETCTBYIOLINX pa3aenax HacToALLEro PyKoBOACTBa.

B KauyecTBe OCHOBHOrO MEHIO NO/Ib30BaTeNsA B NPOrpamMme MCMnoab3yeTca uHTepdeic Tna Tree View
(MHOroypoBHeBoe AepeBo), 31eMeHTbI yNpaBieHNA KOTOPOro HaXOAATCA B 1I€BOM YaCTM FNaBHOM NaHenu.
Mpu BbIGOPE OAHOIO U3 3/1EMEHTOB MEHI0, PAAOM OTKPbIBAETCA MaHe/b, COOTBETCTBYIOLLAA AaHHOMY
3/1EMEHTY.
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® RadioPlanner 2.0 C:\Dropbox'00_RadicPlanne

5 gr—
| L—_‘ 15 =~ QOpenStreetMap

----- ™ MpoexT RadioPlanner Y
----- i WHobopmawma o npoekTe
{E} Hactpoiikia
----- {1 MeopaHHbIz
----- N Mopens pacnpocTpaHeHaa
----- CpasHenae 3PN
----- %2 Cnow kapTel
el
it [loMoNHUTENEHEIE pacHeTE

[—]E| N Cemv
i[a] Ap LTE Band 20 (300 MHz)

=[] =5 Caitm

=-[2[3 Cluster 1

o3 BS01

=3 An LTE Band 20 {300 MHz)
..... [=] & CekTop O
..... [=] = CexTop 1207
..... [=] = CexTop 2407
=[] f\n LTE Band 3 (1800 MHz)
..... [=] & CekTop O
..... [=] = CexTop 1207
..... [=] = CexTop 2407
E-[a] M 55 M43 (3500 MHz)
..... [=] & CekTop O
..... [=] = CexTop 1207
..... [=] = CexTop 2407
o[ BS02
=3 An LTE Band 20 {300 MHz)
..... [=] & CekTop O
..... [=] = CexTop 1207
..... [=] = CexTop 2407
=[] f\n LTE Band 3 (1800 MHz)
----- [=] =y Cektop 0°
----- [=] = CexTop 1207
----- [=] =y CekTop 2407
E-[a] M 55 M43 (3500 MHz) b

MeHto Tree View (MHO20yposHegoe depeso)

UHdopManus o npoekTe

HoBbI1 MPOEKT CO34aeTcs aBTOMATUYECKM NPW 3aMycKe NPorpammbl.

B meHio PANJI BbINONHAIOTCA CTaHAapTHble onepauuu ¢ daiinom npoekta — CO30ATb, OTKPbITD,
COXPAHWUTb, COXPAHUTb KAK. PacwupeHune, noa KOTOpPbIM COXpaHsaeTca ¢alin onucaHus npoekTa -
*.rp3. 3TOT Palin coaepHKUT BCe NCXOLHble AaHHble M HAaCTPOMKM NPOEKTa.
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B naHenn nHGopMaLma 0 MPOEKTE MOXKHO YKa3aTb 06LLY0 MHPOPMALMIO O MPOEKTE.

MHpoprMaLMA o npoekTe

x

HaHME:;iz:i: |H|:|Bb|ﬁ npoekT 20.05.2024 |

3aKasunK | |

[Oata 20.09.2024 14:09 |

UEHTP By R

Moromin TENEHOMMYHUHAUMOHHLI
TEHHOMNOrMA

McKniowaTe WS nereH ok

[] HaumeHosarme cem
[] YacTom
[] Korgwrypawss {ana LTE u 5G)

[] Harpyswa Ha coTy

[] Magens pacnpoctpatetmia

[] BepoamocTs no MecTy M BpemMeatn

[ Noromn

MaHens “UHPopmayua o npoekme”

HanvmeHoBaHue NPOEKTa

TeKcToBOE nose

3aKasumK

TeKcToBOE nose

Oata TekcToBOE MO/, NPU CO34aHNUM HOBOIO NPOEKTa
B HEro 3anucbiBaeTca AaTa U Bpemsa co3aaHusa
npoekTa

Norotun Jlorotun, KOTopbIM ByaeT pasmelleH noa,

nereHaon pacyetoB. PekomeHayemoe
paspeLleHme N0roTmna cocTaBaseT NPUMepPHO
270 Ha 60 nuKcenei. JIoroTMn MOXHO 3arpy3unTb
u3 ¢aiina nnm sctaBuTb U3 bydpepa obmeHa npum
NMOMOLLM COOTBETCTBYHOLLMX MHCTPYMEHTOB.

Uckntountsb n3 flereHasbl

Ucknountb 13 JlereHabl COOTBETCTBYOLLME
CTPOKM

HacTtpoiiku

Mocne nepBoro 3anycka ycTaHOB/JEHHOW NPOrpamMmmbl CieayeT BbIMOJAHUTL NepBOHaYabHY0 HAaCTPOMKY.
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Hactpoiika HacTtpoiky nparpammil x
PopmaT KoopaHaT EmvHWLE! M3MEPEHMA PACCTORHMIT 1 [MyTe K Nanke ¢ Maifinam K3Wwa KapT
p pa peHA p y p
BBICOT E
O Tt @ e raFem |C:'-.Users'-user'-.-5ppData'-.Hoaming'-.HadioPIannerS'-x:ache | = %
) ) ) ®) Metpuueckan cucTema
O Tpanycwi Manyer Ceryrinel MyTe K Nanke © AaHHEIMW LMPPOBOA MOAENW PenEeda W NPEnATCEMiA
C Ezfﬁﬁ;ggﬁo O Arnuwiickan crcTema |C:'-..User5'-user'-ﬁpp Data“Roaming“RadioFlanner3\data | = %
CMCTeMa KoopHAT HacTpoitku npokcu-cepeepa
@ WGS-84 [ Wcnonssosams npokcu-cepsep [] Mpokewn-cepsep TpefyeT napons
WES-
IP 80.255.145.41 M
() rcK-2011 | |
Mopt 3128 Mapone | |
HacTpofiki Gasossx KapT
Wma URL ()
[ OpenStreetMap http://a tile .openstreetmap.org/[Z)/ X/ Tr].png
OpenTopoMap http://a tile.opentopomap.org/[Z]/ (X1 [Y]png
O5M Relief http://a tile thunderforest com/cycle/ T2 X1 TY].png
Carto Basemap https://catodb-basemaps-c global sl fastly netdight_nolabels/[Z)/[X)/[Y]@2x png
]
3arpyauTe NOCNEAHWA BEPWEHT HCTPoSK Ga30BkLIN KapT MPMMEHUTE HACTPORKKW Ga30BkIX KGpT 2
Hacmpolika

HacTpoliku npoekTa

EAMHMLbI U3MEPEHNA PACCTOAHWNI U - MeTpunyeckan cuctema (KUAOMEeTpbI, METPbI);

BbICOT

dopmaT KoopanHaT

Cuctema KoopamHaTt

HacTpoiku nporpammbl

- AHrnuiickas cuctema (Munu, eyTbl);
dopmaT reorpadpuyecknx KoopamHaT —

- Tpapaychbl ¢ gecatnyHol apobbio (N44.345678
W134.567893)

- Tpagycbl MuHyTbl CekyHabl (N44R 34’ 23.7” W134R
29’ 23,4”)

- Tpagycbl MuHyTbI ¢ gecaTnyHoi apobbio (N44R
34.2356’ W134[1 29.2354’)

Bbibop crcTemMbl KoopAMHaT
- WGS-84

- TCK-2011

MyTb K Nanke ¢ ¢ainamu Kawa Kapt  [yTb K Nanke, rae 6yayT XpaHUTbLCA 3arpy>KeHHble Talbl

KapT 6a30BOM NOAN0KKM AN ObICTPOM NOAKAYKM UX B
AanbHenlem, 4To o4eHb ycKopsaeT paboTy € Mporpammon.
Kpome Toro, 3arpysKeHHble KapTbl OCTaHYTCA Y Bac Ha
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KOMMbKOTEPE, N Bbl CMOXETE NX NPOCMATPUBATb AadXKe 6es
NOAOKNKOYEHUA K UHTEPHETY. OTa nanka cosgaerca
dBTOMATUYECKHN NPU NepBOM 3anyCKe, NyTb TaKKe
nponncbiBaeTCcA aBTOMaTU4YeCKU. nyTb K nanke MmoXxHO
MEHATDb.

MyTb K Nanke ¢ gaHHbIMK umoposol  TyTb K Nanke, rae XpaHATCA aBTOMATUYECKM NOATPYKaeMble

moaenu penbeda 1 NPenaTcTBUiM no mepe HeobxoAMMOCTU AaHHble LnMdpPOBO Mmoaenm
penbeda 3eMHON NOBEPXHOCTU, a TaKKe NPenATCTBUI - eca
N 3aCTPOMKM.

OTa nanka co34aeTcAa aBTOMAaTUYECKH npuv nepsom 3anycke,
NyTb TaKXXe NPONMUCbIBAETCA aBTOMAaTU4YeCKN. [yTb K nanke
MOXHO MNOMEHATb.

HacTpoliku npoKcu-cepeepa Ecniv KOMNbIOTEP NOAK/IOYEH K MHTEPHETY Yepes NPOKCK-
cepsep, To He06X04MMO BBECTW €ro NapameTpbl U NOCTaBUTb
COOTBETCTBYIOLLYIO METKY.

HacTpoiika KapT nognoxku (6a3oBbix KapT)

B KauecTBe KapT NOANOMKW (MX elle MHOrAa HasbiBaloT 6a30BbIMKM KapTamu) Ansa oTobparkeHus
pe3y/nbTaToB PacYeToB MOMHO WCMO/b30BaTb Nt0Bble AOCTyMHble KapTorpaduyeckme matepuanbl
No/1b30BaTE/IbCKOrO MAKN CTOPOHHErO TalinoBoro cepeepa (tile server).

B HacToALlee BpemMa MOXHO HalTU MHOMKECTBO CePBMUCOB, NPeAO0CTaBAAIOLLMX BOSMOXKHOCTb NPOCMOTPA
KapTorpapuyeckoro martepuana, BCE OHM OTAMYAIOTCA MNPEeAOCTaBAAEMbIM MaTepuasom Mo TaKUMm
napameTpam, Kak MacliTab KapT, 0XBaT TepPPUTOPUIA, HANONHAEMOCTb. 1A KaXKA40ro KOHKPETHOro C/y4vas,
B 3aBMCMMOCTM OT MECTHOCTM, FAe PacnoioXKeHbl 06beKTbl pacyeTa, MOMKET OKa3aTbCA NO/Ie3HbIM KaKoW-
TO OAMH UM HECKONIbKO CEPBEPOB, KOTOPbIA MOXKHO BbI6GPaTb M3 CNMCKa.

OpaHol M3 aocTynHbix 6a30BbiXx KapT B nporpamme RadioPlanner ssnsetca Kapta TopoCTT, KoTopas
cneumanbHoO paspabaTbiBanace HAMM ANA UCMNOAb30BaHMA B KadecTBe KapTorpaduyeckon NoAN0XKKU B
nporpammax DRRL, RadioPlanner, EMC Planner n SanZone. Ha ceroaHsAlWHWN AeHb KapTa OXBaTbiBaeT
TeppuTopmio Poccnmn, KasaxcTaHa u Y36eKncTaHa 1 B AaNbHeNLLEM NAaHUPYETCA YBEIMYEHUE NOKPbITUS.
KaTeropuu Tonorpadpuyecknx o6beKTOB Ha KapTe:

- PactuTenbHbI NOKPOB: fiec (c 0603HaYeHMEM BbICOTbI), KYCTapPHUK;

- ,ﬂ,OpOI'VIZ ABTOMaI'VICTpaﬂVI, KenesHble 40porn, MecTtHble 40pPOoru, noaeBblie AO0POrn U Tponbl;

- 3acTpoiika: KOHTYPbl HaceNeHHbIX NMYHKTOB, KBAaPTaN0B, KWU/bIX U NPOMbILIEHHbIX 34aHWUIA, 3Ta’KHOCTb
34aHNi;

- Tuaporpaduma: peku, o3epa, BOLOXpPaHUIMLLA U 60NOTa;
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- O6BEKTbl MHXeHepHOM MHOPACTPYKTYpbI: TPyHonposoabl, /13N, aHTEHHbIe OMopbl U NPoYeE;
- Penbed MecTHOCTU — BbICOTHbIE FOPM30HTaAM C lwarom 10M, OTMETKM BbICOT.

B ocHOBe ToMoOKapThbl - AaHHbIE OTKPbLITOro KapTorpaduyeckoro npoekta OpenStreetMap (OSM), KoTopbii
Mo HaNO/IHAEMOCTM U KauecTBY JaHHbIX B NOCAeAHEE BPEMA BbileN HAa NPUHLMNNANBHO HOBbIN YPOBEHD.
AKTyaNbHOCTb MHOOPMALLMKM, KOTOPaA eCcTb HA KapTax npoekta OSM He MAET HM B KAaKoe CpaBHEHMUE C
aKTya/IbHOCTbIO TPAAMLMOHHbIX TOMOKAPT, KOTOPble 0BHOBAANNCH B ydluem ciydae 25-30 neT Hasag,

Mpwn NogroToBKe KapTbl Mbl MOJIHOCTbIO 3AMEHW/IU C/ION 1eCOB, KOTOPbLIM ecTb B NpoekTe OSM Ha faHHble
rpaHuL, NecHbiX MAccMBOB M3 3Kosornyeckoro npoekta Global Forest Change wn gonoanuam umx
nHpopmaumelt o BbICOTax neca, KoTopasa noasaseTca npu zoom 13-14.

Ha KapTy Take HaHeceHbl ropu3oHTann penbeda MECTHOCTW, BbINOJIHEHHbIE HAa OCHOBe LMbPOBOWA
moaenu BbicoT Shuttle Radar Topography Mission (SRTM).

Ctunb KapTtbl Topo CTT Ha MENKMX U CPeaHuX YypoBHAX AeTanusauum (Zoom 9-Z15) makcumanbHO
NPUBAMKEH K CTUIO TPAAULMOHHbIX ToNorpadmyecknx KapT macwTtabos ot 1:1 000 000 po 1:25 000, yto
obecneumBaeT OTINYHYIO YUTAEMOCTb U MHPOPMATUBHOCTb MPU WUCMOSIb30OBAHUM KApPTbl B KauyecTse
noanoXKn gns pabotbl B nporpammax DRRL u RadioPlanner. HacTpoiku 6GonbluMHCTBA TalnoBbIX
CcepBepoB UMEIOT cxoXxnin dopmart. NMpumep 3anucu gns Tannosoro cepsepa OpenStreetMap:

http://a.tile.openstreetmap.org/[Z]/[X]1/[Y].png

BHUMmaHuMe: Bce npasa Ha KapTOI'pad)VI‘-IECKVIe MaTepuanbl NPUHaaNeXat nux saageibuam.

Ecnun y nonb3osatena umetoTca 6osee akTyanbHble Man 6onee noapobHble KapTorpaduyeckme AaHHble
Ha HYXXHYIO TeppUTOpPUIO B BUAE M300pakeHUsa UAN BEKTOPHOM KapTbl, TO TAaW/J0BbIN CEPBEP OH MOXKET
€o34aTb CaMocToATeIbHO B creunanmsnpoBaHHbix TMC Maplinfo, QGIS, Global Mapper.

3arpy3uTb NnocaegHme HaCTPOMKK O6HoBNEeHMe HacTpoeK 6a30BbIX KapT C Halero cepsepa, npu
6a30BbIX KapT 3TOM aZpeca No/ib30BaTeNbCKUX TaliNOBbIX CepBepoB byayT
yaaneHbl (ecnv TakoBble 6bln)

MpMMeHUTb HAacTPOIKK 6a3oBoW MpUMeHUTb HAacTPOIKKM 6a30BOM KapTbl NOCAe BBOAA
KapTbl NoJiIb30BaTe/IbCKOro aApeca cepBepa Tanios
I'eogaHHbBIE

3TO MeHI0 NO3BOJIAET YKa3aTb reogaHHble — TUN UMdpoBbIX Mogenen penbeda mectHocTH (LLMP) 1
npenatcteumii (LUMIM), KoTopble ByayT MCNO/Ib30BaTLCA B pacyeTax.
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Ldpoean moaene penseda (LIMP)

() NMonezcsatensckan LIMP

Linbposar moaens npenatcTemia (LIMIT) %
BeicoTel npenATCTEMIA

(@) WexogHan LIMP

PAfNGl QaHHEIX NonesoeaTenscron LIMP Tvn NpenATCTEWA | BeicoTa npen. (M)
OmkpeiToe npocTpaHcTBD 0
B :
| Mma daiina 13
10
15
20
7
5
-

‘ Vira galina
B S Y ) G e
Pal Idx | Tvn NpenATCTEMA

0 Ok pkITOE NpoCTPaHCTED

]

2

3

4

5

6

7
a8

Mapamempsi 2200aHHbIX

Hudposasa moaens peabedpa mectHoctu (LIMP)

Uundposasa mogenb mectHocTu (LLMP) — 3to daiin (nam dainbl) AaHHbIX, B KOTOPOM XPaHUTCS maTpuua
BbICOTHbIX OTMETOK 3eM/IM C onpegeneHHbiM warom. B RadioPlanner 3.0 Bbl MoXKeTe MCMNO/b30BaThb
ncxogHyto LLMP, KOTOpYO Mbl CKOMNUIMPOBAAM N3 PA3INYHbBIX OTKPbITbIX MCTOYHUKOB MU MOOKIOYUTD
csoto LUMP. NcxogHaa LLMP aBTomaTUYeCcKM 3arpyrKaeTca C Halero cepsepa Npu pacyete NOKpbITUA U
OOCTyNMHa no Bcemy Mupy. PaspeweHua pgaHHon LIMP pgoctaToyHo anAa 60/bLUMHCTBA C/yyYaes
NCNo/Ib30BaHMA.
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UcxopHas LUMP Ncnonb3oBaTb ncxogHyto LLMP (no ymonyaHuio)

Nonb3oBaTenbckasa LLMP Mcnonb3oBaTb Nonb3oBaTeNbCKYO LIMP

Mpn HeobxoATMOCTM UCMONb30BAHUA MO/b30BaTENLCKOM LIMP ee HyXHO cHadana npeobpasoBaTtb B
dopmart GeoTiff. GeoTIFF — 3To OTKPbITbIN GOPMAT, KOTOPbI MOXKHO UCNOAb30BaTh A4 Npeobpa3oBaHuUs
AaHHbIX 0 BbicoTe M3 cbemKun LiDAR mnu noboii apyron LIMP. 3To npeobpaszoBaHMe MOMKHO BbIMOHUTDL C
NnomMolLLbio cneunanmsmpoBaHHbix FTMC-npunoxeHuid, Taknx kak QGIS, Global Mapper, ArcGis, Maplnfo u

ApYruX.

Monb3oBaTenbckme daiinbl UMP GeoTIFF gonxHbl uMeTb cneaytowmin popmar:
File Type: Int16 (Sixteen-bit signed integer)
Compression: No/LZW/Deflate (ZIP)
Projection: Geographic (Latitude/Longitude)
Datum: WGS84
Planar Units: ARC Degrees
Vertical Units: Meters

Mpumep skcnopta LUMP B ¢aitn Geo TIFF B8 Global Mapper c paspeweHuem 1/5 yrnosoi cekyHAbl
(0.00005555 arc degree):
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GeoTIFF Export Options >

GeoTIFF Options  Tiling ~ Export Bounds

File Type TIFF Format Options
gbit Palette Image DPl Value To Save in Image (0 for None): El
24-bit RGE (Full Calor, May Create Large Files) _
Black and White (1 bit per pixel) Compression: | Deflate (ZIF) w
Mutlti-Band { 8 itz per Band) 2 : Bands Make Background (Void) Pixels Transparent
Ol A e = g [] ADVANCED: Use Tile Rather than Strip Orientation
() Blevation (32 bit integer samples) Signed » ADVANCED: JPEGAn-TIFF Guality:
() Blevation (32 bit floating point samples) ADVANCED: Blevation NoData Value: [0 |
Vertical Units | METERS - []5ave Map Layout {Scale/Margins/Grid/Legend./etc.)
Save Vector Data if Displayed
Resampling | Default (Resample if Needed) ~ [ Interpolate ta Fil Small Gaps in Data
Sample Spacing/Scale (] Generate TFW (World) File

[[]Generate PR File
[[] Generate CziExplorer map File
f-amis: |D.DDDD5555 | arc degrees [ ] ADVANCED: Don't Write GeoTIFF Header

[] Always Generate Square Pixels

If you wish to change the ground units that the spacing is
specified in, you need to change the cument projection by
going to Corfig->Projection.

X-axis: [0.00005555 | arc degrees

Click Here to Calculate Spacing in Cther Units...

[] Export at the Fixed Scale 1: D

Corca | [ Fopy | [ el

lMpumep Hacmpoliku napamempos skcnopma LIMP e Geotiff

MaKcmMmanbHan wupmHa X BbicoTa: 100 000 x 100 000 Touek (ana 64 I'6 O3Y 1 molHOro npoteccopa).

Ona kombopTHOM paboTbl HA KOMMbIOTEPE CPeAHEN NPOU3BOAUTENBHOCTU Mbl HE pEKOMEHAYEM AenaTb
pasmep maTpuubl BbicoT 60nblue 50 000 Ha 50 000 Touek.

HeKkoTopble npumepbl nonb3osatenbckux LLMP B popmate GeoTIFF MmOXKHO HalATK B NanKe yCTaHOBKM.

Buaeo o noarotosKe nonb3osartenbckoro LUMP: https://youtu.be/yS2dQreh3Cs
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Lreposan mMogens penseda (LIMP) Linposas mogens npenatcteai (LIMM) ® P wojewddztwo
O WexomHan LIMP ® MonbsosaTtensckan LIMP BricoTsl npenaTcTEMiA Pet=dam WIEROPOTSKIE S konin
Paiinkl AaHHEX None3osaTensckoi LIMP Tun npenATcTBMA BeicoTa npen. (M) Swies) Pt IPE
OmpeiToe NpocTpaHCTED 0 ' Cottbusy- Gora ° wo,
L eipzig - Chasebuz
Wms maiina i
wojewdizig
ustom DTM\DTM Czechia 20m_16bit tif i $lgskie Czest
wojewsdzwe,
opalshie
i, ;
i 4
OTKpbITaA TEDPMTOPKA B MPUMOpPOaE Pl CE‘I > J Qstrava
o i Cdcko
“Plzen :_ s Sifedni Moiciva
shogdpad !’ | L T \Zilina
(® Wcxogran LIMM (O) Monssosarenscras LIMMN v e % """)ft'"o"f\ 7 ¢ 3
. L™ o d i T
Palinbl NaHHLIX NoNbS0EaTENCKONA LIM P TV Catven] - ey ;
@ J Bugijeylce Vo 1"’. :
= ' - wien | oy
| | Wna daiina € Ober sich 1 @ Bratislava
b ATEE
! : 4 . £ Gydr .
————— N - i*~.5alzburg Osterreich < L Bud:
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|Cr || CLC ” A | LCD no Pallde [8 = Steiermark mm_°a 2] Magye
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| Pal Idx | Tun npenaTcTBMA | ‘ Karnen ~Maribor, %
L n In 1 . i

lNonb3zosamensvckaa LUMP

LudpoBasa moae b NpensTCTBUM (KJIaTTEpPOB)

Undposaa mogenb npenatctenit (LLMI) onucbiBaloOT 3eMHOI MOKPOB M MCMOAb3YIOTCA B MOAENax
pacnpocTpaHeHMs PagvoBOIH ANA pacyeTa MOTepb MOLWHOCTM CUrHaNa Ha MECTHbIX MPenATCTBUAX,
OKpYKatoLWmMX MOBUAbHYIO CTaHLMIO.

B RadioPlanner 3.0 Mo»XHO Mcnonb3oBaTb MCXogHyto LM, KOTopyto Mbl CKOMIUANPOBANAWN U3 Pa3ANYHbIX
OTKPbITbIX MCTOYHMKOB reofaHHbix (NpoekTbl OpenStreetMap m Global Forest Change) nav noakntountb
cBoto (Monb3oBaTenbckyo) LMI. UcxoaHana UMM aBToMaTUUYECKM 3arpyyKaeTcs C Hawero cepeepa npwu
pacyeTe NOKpbITUA U AOCTYMHA No BceMy MMpY. PaspelueHne gaHHon LM goctaTouHo gns 601blUMHCTBA
CNy4YaeB NPUMEHEHMUA.

B RadioPlanner ncnonb3sytotca cnegytowme 9 TUNOB MECTHbIX NPEnATCTBUMA:
Tun npensaTcTBUi LUseTt
1 OTKpbITOE NPOCTPAHCTBO
2 BoaHasa NnoBepXHOCTb
3 Jlec
4 MpuropoaHas 3aCcTponKa
5 Tlopopackas 3acTpolika
6 [noTHaA ropoackan 3acTpoiika

7 OTKpbITan TeppUTOPUA B Secy (NecHble LoPOoru, NPOCEKM)
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8 OTKpbITas TeppuTOpMA B NpUropoae (Marnuctpanu, WMpoK1e Joporu)

9 OTKpbITas TeppuUTOpMA B ropoe (MarmctTpanm, NpoCcneKTbl, LUMPOKNE A0POTrn) -

[N KaXkaoro TMna MecTHbIX NPenaTCTBUIM MOXKHO yKa3aTb CPeAHIo0 BbICOTY (MCNoab3yeTca AN pacyeTa
noTepb Ha MECTHbIX NPENATCTBUAX B MOAENAX pacnpocTpaHeHma paamoBoH ITU-R P. 1812-6 n 1546-6)
WKW HanpAMYO BBECTU 3HaYeHUe noTepb (CcM. MeHio «Moaenb pacnpocTpaHeHUa PaauoBO/THY).

BbIcOTbI NpenAaTcTBUit TuNMYHaA BbicOTa. ITO 3HAYEHME NUCMOb3YETCA B PEKOMEHAALMNAX
ITU-R P.1812 n ITU-R P.1546 ana pacyeta noTepb HA MECTHbIX

npenATcTBMAX.
UcxogHas LM Ucnonb3osatb LLMI1 no ymonyaHuto
NMonb3osaTtenbckaa LM Mcnonb3oBaTb N0sb30BaTeNbCKYO LIMI

Bbl TaK)Ke moXeTe MCMOo/b30BaTh Nosb3oBaTenbckyo UMM B Buae danna nsobpaxkeHuns GeoTiff ¢ 8-
6UTHbIM PpopmaTom NanuTpbl. Kaxkabiih NuKcenb 3Toro ¢alina MoXKeT coaepKaTb A0 256 BO3MOMKHbIX
Knaccos nomex (06blMHO ucnonb3yetcA go  30), nNpeacTaBAAOWMX  ONpeaeneHHble  Tunbl
3eM/IENO0Nb30BaHNA WM pacTUTENbHOro MNoKpoBa. [onb3oBaTtensckne dainbl UMM moryt 6biTb
noAroToB/eHbl U3 6asbl AaHHbIX 3eMienonb3oBaHma (Hanpumep, NLCD, CORINE, ESA Global Land Cover)
C MCMOJIb30BAHWEM CMEeLMann3MpoBaHHOro nporpammuoro obecnevenus (Global Mapper, QGIS, Mapinfo
nT. 4..

NHAaeKcbl NpensacTeuit Tabnvua cooTBETCTBMA UHAEKCOB NAaNUTPbI TUMY KnaTTepa
nosib3oBatesibckon LIMMN

CLC - CORINE Land Cover https://land.copernicus.eu/pan-
european/corine-land-cover

UA — CORINE Urban Atlas https://land.copernicus.eu/local/urban-
atlas/urban-atlas-2018

NLCD - National Land Cover Database
https://www.usgs.gov/centers/eros/science/national-land-cover-
database

Mo ymonyaHuio — MHaeKebl no ymonyanuio (0,1,2,3,4,5,6,7,8)

Yucno Pal Idx Konnyecrso MHAEKCOB B MN0O/1b30BATENbCKOM NannUTpe

Mocne mmnopTta ¢aina nonb3oBaTesbckoro Knatrepa B RadioPlanner 3.0 HeobxoAuMoO YCTaHOBUTb
COOTBETCTBME MEXKAY UHAEKCAaMM ero Manutpbl U 9 TMMaMmM NOMeX, UCNOoAb3yeMbix B nporpamme. Mol
caenanu npecetbl Tabauny, COOTBETCTBUA 417 HEKOTOPbIX CTAHAAPTHbIX TMNOB 3eMHOro nokposa (NLCD,
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CORINE Land Cover, CORINE Urban Atlas). YTobbl 3T npeaycTaHOBKM cpaboTasin KOPPEKTHO, npu
akcnopTe B GeoTiff Heob6xo4MMO MCNONBL30BaTb CneunanbHyto cTaHgapTHYo (aaa NLCD n CORINE Land
Cover) unn nonb3oBaTenbckyto (ans CORINE Urban Atlas) nanutpy. Hekotopble obpasubl daiinos
nosnb3oBatenbcknin UMMM B popmate GeoTiff MOXKHO HaliTK B NanKke yCTaHOBKW NPOrpaMmmsl.

Bunaeo o noarotoske LIMI U3 HECKONBKUX PacnpPoOCTPaHEHHbLIX TUMNOB 3€MHOI0 NOKPOBa:

https://youtu.be/5QWYYGhGEdY Kak co3aaTtb nonb30BaTeIbCKMI KAaTTep n3 HaunoHanbHoM 6asbl
OaHHbIX 3eme/ibHoro nokposa (NLCD)

https://youtu.be/pmY6YNy3elo Kak co3pmatb nonb3osaTenbekuin knatrep ns CORINE Land Cover

https://youtu.be/DwBRa2g2VIA Kak co3gaTb nosib3oBaTenbckuin Knatrep us Urban Atlas

Monb3oBaTenbckune LIMIM GeoTIFF gonkHbl MmeTb cnegyowmii dopmar:
File Type: 8-bit Pallete Image
Compression: No/LZW/Deflate (ZIP)
Projection: Geographic (Latitude/Longitude)
Datum: WGS84
Planar Units: ARC Degrees

MaKcmMmanbHana wupmHa X BbicoTa: 100 000 x 100 000 Touek (ana 64 I'6 O3Y 1 mowHOro npoteccopa).
Onsa KombopTHOM paboTbl Ha KOMMblOTEPE CpeaHElN NPOU3BOAUTENbLHOCTU HE peKOMeHAYEM AenaTb
pasmep nomex 6onbie 50 000 Ha 50 000 Touek.

Mpumep akcnopTa B GeoTIFF-daiin 8 Global Mapper:
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GeoTIFF Export Options

GeoTIFF Options  Tiling ~ Export Bounds

File Type

(@) B-hit Palette Image

i) 24bit RGB (Full Color, May Create Large Files)

i) Black and White (1 bit per pixel)

() Mutti-Band { 2 bits perBand) 1 . Bands
Blevation (16 bit integer samples) | Signed
Blevation (32 bit integer samples) Signed

Blevation (32 bit floating point samples)

Palette  NLCD {Mational Land Cover Database) i
Resampling | Default (Resample if Needed) w

Sample Spacing/Scale
Xaxis: |345632592705432e-05 | arc degrees

Yaxs: 2.16597128741%4e-05 | arc degrees

[] Always Generate Square Pixels

If you wish to change the ground units that the spacing is
specified in, you need to change the cument projection by
going to Corfig->Projection.

Click Here to Calculate Spacing in Cther Units...

[] Export at the Fixed Scale 1: D

TIFF Format Options
DPI Value To Save in Image (0 for Mone): El
Compression: | Deflate (ZIP) w

[[1Make Background (Void) Pixels Transparent
[] ADVANCED: Use Tile Rather than Strip Orientation

ADVANCED: JPEGAn-TIFF Quality: 75
ADVANCED: Blevation Mo-Data Value: [0

[]5ave Map Layout {Scale/Margins/Grid/Legend./etc.)
Save Vector Data if Displayed

[ Interpolate ta Fil Small Gaps in Data

[[] Generate TFW (World) File

[[]Generate PR File

[[] Generate CziExplorer map File

[] ADVANCED: Dont Write GeoTIFF Header

Cancel Apply Help

lMpumep Hacmpoliku napamempos skcriopma LIMIT e Geotiff
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Lbposan Mogent npenatcTewmid (LIMIT)
BricoTsl npenaTcTEmiA

x

Tun npenATcTEMA | Bricota npen. ()
OTHpeIToE NpocTpaHCTEO

() Wexopnas LIMI (® MNonesosatensckan LIMM

Palink AEHHEX NoNES0EaTeN=CKoR LM

1bd

Wmn daiina

WHaekce! mpenaTcTeMi nonssosatenscrof LIMT

‘Clec| ua [Nep [ sTD | neno pallax [26 12

Pal ldx | Tin npenaTeTEuA ~
0
1
2
3
1
5
6
7
8
3

12 OTKphiTog MpoCTREHCTED
14 OTKpbITOE NPOGTPEHCTED

lone3zosamensckaa LUMI

C/10M KapThl

B meHio Cnou KapTbl MONb30BaTe/lb MOXKET YNPaBAATb CA0SMM, KOTOpble OTOBparkaloTcs Ha KapTe.

MopaaoK CNoesB B MEHIO COOTBETCTBYIOT NMOPAAKY Ha KapTe (6a30BasA KapTa — HUXE BCeX C/I0EB, CaiTbl —
noBepx BCex c/10es).
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CaiTe »
OToBpaxat:

[NapameTpkl oToGpaxeHWA caiTos

MMeHa caitos [] Hanpaenexua cextopos

® LLIpHET MMEHH B

MoneaoBaTeneckke cno (KML, CSV daline)

M || 3| @

Tomu  Lset
AMHAK  [MHAKA

b | TpyGonposon i) Font 2 -

AHTEHHEIE ONOPEI . Font 2

Hran OmoBp  3navok Wpwdpt

MHeRAHEIE yuacTion

OToBpaxats Tonw. masmn |2

4k

Pk cHpoBaHHEIR BecnpoBoaoHEIR ooCTyn

[] OmoBpaxam= | @ | [ ] Muskw  Tonw. nadan |1 =

[paHuua obnacm pacueta

4k

[] OroBpaxam Tonw. manian |1

3oHa papMonoKpeITA

Omofpaxats MpozpaudocTs (0-10) |5

4k

Monene NpenATCTEME

] OtoGpaxats MpospasHocTs (0-10) |7 =

Mopene peneeda

] OmoBpaxam MpozpaudocTs (0-10) |7 =
MiH. omaeTia (M) Makc. omaetia (M)
T 300

H D <

Basoean kapta

OToBpaxat:

-

[] Orreriku ceporo YpoBeHe oTTerkos ceporo (0-3) 0 |5

Cnou kapmel
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CauTsl

Mopg canTamu NnoHMMmaroTca 6a3oBble CTaHUMK UK NepeaaTynku TB- U pagmoBeLLaHus.

OTobpakaTb
MmeHa caiiTos

HanpasneHue cekTopos

3HayoK caliToB

WpnodT 1 uset wpnodTa

Moka3aTb/CKpbITb C/I0M caitToB
MNoKa3aTb HaMMeHoBaHWe CalToB

MNMokasaTtb Hanpas/ieHNE CEKTOPA B COOTBETCTBUUN C YKA3aHHbIM
AnAa Hero asMMmyTom aHTEHHbI

BblbpaTb 3HAYOK AN CAUTOB M3 CTaHAAPTHOro Habopa

Bblb6paTb TMM, CTUAb M UBET WpndTa 4159 HAMMEHOBAHMIA CalNTOB

ITlonb3oBaTesibCcKUe BeKTOpHBIE caou (KML, CSV)

Monb3oBaTeNlb MOKET 3arpy3uTb 1 0To6PasnTb B KaUecTBe C/I0A Ha KapTe NPOU3BOJIbHbIE TOYEYHbIE UK
JINHEWHble BEKTOPHble 06beKTbl B popmaTe KML. ITo morKeT 6bITb, Hanpumep, Tpacca J13M, Tpybonposoga,
061bekTbl KIM TenemexaHuku u T.n.

1

G

HanmeHoBaHMe

OTobpaxkaTb
3HauoK
LnpuHa nnHnm

LiseT nntHum

3arpysKa cnos (pana B popmatax KML, CSV).
CoxpaHeHMne ToYeUHbIx 06EKTOB BbibpaHHOro cion B CSV dain

Ypanutb BbiOpaHHbIN cnok

Mo3MUMOHMPOBAHME  KapTbl HA NepBYD TOYKY  BblIBPaHHOrO
NoJ1Ib30BaTe/IbCKOro €101

YKaszaTb HanmeHoBaHUe cnoA. I'IepBOHaqaano COOTBETCTBYET
HanmMmeHOBaHUIO cbaﬁna, HO MOXET BbITb U3SMEHEHO.

MoKa3aTb/CKpbITb NO/b30BATENbCKUIA C/I0M Ha KapTe
Bbl6paTb 3HA4YOK ANA 3n1emeHTa (TOIbKO A1A ToUYeYHbIX 06BHEKTOB)
Bbl6paTh WNPUHY IMHUM B NMKCeNax (TONbKO ANA NMHENHbIX 06bEeKTOB)

BblbpaTb LUBET AMHUK (TONBKO ANA NNHENHbIX 0OBHEKTOB)

Kpome Toro, ToueuHble 06bEKTbI MOXKHO 3arpy3uTb TakxKe 3 ¢aina dopmarta CSV (TekcToBblin dopmar,
roe pasgenutesieM 3HadyeHWid KOJIOHOK ABMAETCA CMMBOAN “TOYKa C 3anaToin”). ITO yHMBepCanbHbIM
dopmart, B KOTOPOM MOXKHO COXpPaHUTb Tabanuy 13 nboro peaakTopa Tabauu (Excel, LibreOffice Calc n

Nnpou4mnx), a Tak:Ke 6a3 AaHHbIX.
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Heobxogmmble nons Ans Kaxaoro ToyeyHoro obbvekrta: MNapametp; LWuporta; JonroTa
Paspenntenem 3sHa4eHWM KOJIOHOK ABASAETCA CUMBO/ “TOYKa C 3anaToi”.

dopmatbl NnpeacTaBneHns KoopamHat - MOJYLWAPUE TPAAYCbI MUHYTbBI CEKYHAbI (N35 36 23.8) uaun
MONYWAPUE OECATUYHBIE TPAOYCbI (N12.34567). B kauecTBe napameTpa MoOXKeT bbiTb 060 TeKCT,
KOTOpPbIA O0TOBPA3UTCA B TOUYKE C YKa3aHHbIMM KOOPAMHATAMKU. ITO MOXKET ObITb, HANpUMepP, pesyabTaTt
N3MepPEeHU UM HAMMEHOBAHWE 0ObEKTA.

Qf’ ChUsershuserDownloads' Crown Castle Towers.csv - Motepad++ — O =
File Edit Search View Encoding Language Settings Teocls Macre Run  Plugins
Window 7 X
[F) b A A | == =
g B s s & | i | | #hBg| % & |BE[=1
|=] Crown Castle Towers.csv E3 l
1 1%9.2:34.22305556,-118.3888889 ~
2 14.6:;33.62555556;-117.6557222
i l16.8:34.17222222;-117.44416867

;! 17.1:34.10805556;-117.2033333
17.1;33.88527778;-117.6180556
10.7:34.13408333;-117.6274444

oy

7 36.9;35.43361111;,-115.076388%

8 60.9;36.10122222;-80.45675

g 60.9;36.10122222;-80.45675

10 TO.1l:36.2555%1667,-80.36305556 W
Ln:1 Col:1 Paos:1 Windows (CR LF) UTF-2 NS

Mpumep mekcmosoeo ¢alina 8 popmame CSV

CailTel x ™
Crofpaxats
MapameTpbl oToBpaxeHnA cafTos
7.3
Wrena caittos [ Hanpaenetun cextopos {g?ﬂ_z {E? 08
tigi3 0
(] LUpUGT MMEHN B A P83
Monbzosatensckne cnon (KML, CSV daiine)
G ful > K=
Tonw  User (P08 11
Wmar Omofp Inavok WpkedT s | -y A
» e | 2 ||
g0
59 A
(P04 P
{3549.4
30Ha pagMonoKpRITHA
Crofipaxats Mpospayrocts (0-10) |6 =

lMonb3zoeamesnbckue B8EKIMOPHbIE C/I0U HA Kapme
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Monb3oBaTenb TaKKe MMEET BO3MOXHOCTb OMepaTUBHO CO34aBaTb ToYeyHble 06beKTbl Ha KapTe. A
3TOro cneayeT KAMKHYTb MPaBoii KHOMKOWM MbILLM B HYXKHOE MECTO Ha KapTe, B MOABMBLUEMCA KOHTEKCTHOM
MeH0 BblbpaTb “[106aBUTb HOBbLIN TOUYEUYHbIM 06BEKT B C/IoM “TOUYKM”, @ NOTOM yKa3aTb HaMMeHOBaHMe
obbeKkTa. O6bEKT NOABUTCA Ha KapTe, a TaKKe OH byaeT gobasneH B c/ol “ToykuM”, KOoTOpbI ByaeT
aBTOMAaTMYECKM CO34aH MNPU CO34aHUM MO/b30BaTeNeM MepBOro ToyeyHoro obbekta. Co3gaHHble
ToYeyHble 06BEKTbl MOXKHO TaK¥Ke yaanaTb — ANA 3TOro ciedyeT KAUMKHYTb NPaBoil KHOMNKOM MbIWK Mo
HYXXHOMY 06beKTYy 1 BbibpaTh “Yaanutb 61nKalLNA TOUEYHbI 06BEKT B cnoe “Toukn”.

T P e i, W 1 | |
Co3gaTte HOBEIA CAAT n

Beigenute BAmsailumi caiit

Co34aTe HoBYHE TOYKY B cnoe 'Custom Points'

¥aanute Gnvsaiwyto Tovky B cnoe 'Customn Points' E
T T— T - " -
L, % F ] ¢ W, 1! { "L % e B [ | i |
JoBaente Touky B cnoid kapTe! 'Custom Points' >
\ ‘
]
o)
1

Mrn TouKm Huﬂaﬂ TOYKA

JlobasneHue mo4yeyHo20 06vbekmMa Ha Kapmy

JIiHelHble YYaCTKHU

YnpasneHue cnoem JinHeiHble yyacTku. MoapobHee — B pasgene "[onosHuTenbHble pacyeT. Pacyert Ha
JNIMHEMHOM yyacTke'".

OTobpaxaTb MoKasaTb/CKpbITb C0M

ToAwmHa N"MHUK YCTaHOBUTb TONLWMHY IMHUKM OT 1 Ao 5

duUKCUPOBaHHBINA 6€CNIPOBOAHBIN JOCTYII

YnpasneHue cnoem GuKcMpoBaHHbI becnpoBoaHbiii aocTyn. MoapobHee — B pasaene "OUKCUPOBaAHHbINM
6ecnpoBoaHbIi aoctyn".

OTobpaxkaTb MoKa3aTb/CKpbITb COM
a Bbi6paTb 3Ha4YoK CPE
JINHKKN Moka3biBaTb AMHKKM OT BC go CPE
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TonwmHa nnHum YCTaHOBUTb TONLWMHY INHUKU Ana JInHkos oT 1 Ao 5

I'paHuna o6/1acTH pacyeta

YnpaBneHue cnoem rpaHuubl 061actn pacyeTa

OTobpaxaTb MoKasaTb/CKpbITb C/0M

ToAwmHa N"MHUKU YCTaHOBUTb TONLWMHY IMHUKM OT 1 Ao 5

30Ha pagUONOKPBITUSA
YnpassieHue CI0EM C pe3yNbTaTOM pacyeTa 30H PagauonoKpbITUsA

OTobpaxaTb MoKasaTb/CKpbITb C0M

YCTaHOBWUTb MpPO3pPayHOCTb c€noA M3  AuanasoHa 0 (NoAHOCTbIO

Mpo3payvyHocTb
npo3payHbin) — 10 (He Npo3payHbIn)

Iudpposasa moaesib NpenATCTBUMI

YnpaBneHue c0em MOAENN NPEnATCTBUNM.

MokasaTb/cKpbiTb cnoi. UcxogHaa LIMIT otobpakaerca TO/bKO ANS
Z00OM=11 v Bbiwe. Monb3oBaTtenbckan LLMI otobparkatoTca ansa noboro

ZOOM.

OTtobpakaTb

Mpo3payHocTb YCTaHOBWUTL MpO3padvHOCTb c€noAa M3  auanasoHa 0 (NoAHOCTbIO

npo3payHbin) — 10 (He Npo3payHbIn)

Iludpposasa moaesb pesbeda

YnpasneHue cnoem undposoit mogenu pesnbeda MecTHOCTU.
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OTtobpakaTb

Mpo3payvyHocTb

Min (Max) BbICOTblI

ba3oBada kapTa

MoKasaTb/cKpbITb cnoi. NcxogHaa LUMP oTobpakaeTca TO/bKO A/A
ZOOM=9 u Bblwe. MNonbzoBatenbckas LLMP otobparkatoTca ansa noboro
ZOOM.

YCTaHOBUTL MpPO3padvHOCTb c€noAa M3  auanasoHa 0 (NoAHOCTbIO
npo3payHbin) — 10 (He Npo3payHbIn)

[nanasoH nereHabl BbICOT. Bce BbICOTbI HUMKE MWHMMYMA (BK/to4as
MWHUMYM) OyayT NOMHOCTbIO NPO3PayHbIMKU. Bce BbICOTbI Bbilwe
MaKkcumyma byayT 60paoBbIMU.

YCTaHOBUTb AMANa3oH BbICOT Ha JiereHAe B npeaenax MUHUMANbHON U
MaKCMManbHOW BbICOTbI mMaTpuubl  BbICOT, 0T06pa>+(arou.|,e171c5| Ha
ancnnee.

YnpaBfieHMe cI0eM KapTbl NOAIOXKKK (6a30BOM KapThbl).

OTobpaxaTb
OTTeHKM ceporo

ypOBEHb OTTEHKOB Ceporo

MoKa3aTb/CKpPbITb C/I0M

MNokasaTtb TEKYLLYH KapTy NOATI0XKKU B OTTEHKAX CEPOro

YCTaHOBUTL APKOCTb OTTEHKOB Ceporo AanAa caoa u3 Auana3oHa 0

(temHee) — 3 (cBeTnee)

YacToTHO - TEPPUTOPHUAJ/IBHOE IIVIAHUPOBAHHUE MOOMJ/IbHBIX CETEN

RadioPlanner 3.0 no3sonseT paboTaTb C HECKOAbKUMU CETAMM B 0AHOM npoeKTe. Mpu co3gaHnm HOBOrO
NPOEKTa N0 YMOYaHWUIO CO34aeTcs nepsas ceTb.
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ap | [lo6aBuTb ceTb

| ®

Twn pacueTa

Maximum Aggregated Throughput (UL) e

[eTaneHOCTE pacyeTa

() Hu=kan (@ CpemgHan () Bricowan

@ AC(UE)N=1 (O AC (UE) Ne2
MEI{CHMEJ'IbHEﬂ drper atTHaf NponyCcEkHIA CﬂﬂﬂﬂﬁHﬂC'l'b

g | KonwyecTeo ypoBHEN

User  ZHauetwe Ormcanme

B > | 1000 | Weps | |
O [ 200 | - [ 1000 | Meps | |
| 700 | - [ 800 | Mbos| |
I [ 600 | < [ 700 | Mbos | |
B | 500 | - [ 600 | Mees | |
[ 400 | - [ 500 | Meps | |
Bl | 00 | - [ 400 | Meps | |
B | 00 |- [ 300 | Mees | |

Mento Cemu

® | Bbinonxuts pacueT (Cm. pasaen "PacyeT NoKpbITUA A1 HECKObKUX ceTein")

Twun pac4yera

Pacuer NOKPbITNA ONA HECKOJZIbKUX cetem:

- Number of Networks (DL) - KonnuectBo AOCTYMHbIX ceTen

(downlink)

- Number of Networks (UL) - KonnuectBo AOCTYnHbIX ceTew

(uplink)

- Maximum Aggregated Throughput (DL) - MakcumanbHas

arpernpoBaHHasa NponyckHasa cnocobHocTb (downlink)

- Maximum Aggregated Throughput (UL) - MakcumanbHas

arpermpoBaHHas nNponyckHas cnocobHocTb (uplink)
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Cm. pasgen "PacyeT NOKpbITUA ANA HECKONbKUX ceTei"
JeTtanbHocTb pacyeTa - Hwuskasa
- CpepgHan
-  Bbicokas

[eTanbHOCTb, C KOTOPOM ByAeT NpeacTaBeH pe3ynbTaTt pacyeta. Mpu
3TOM paspeLleHne COOTBETCTBYET OAHOMY NMUKCENIO 3KPaHa s
zoom=11 (HM3KaA AeTanbHOCTb), zoom=12 (cpeaHas) n zoom=13
(Bblcokasn). Ans reorpadumyeckoi WMpoTbl 55 rpagycos 3To NpUmepHo
40, 20 1 10 meTpoB COOTBETCTBEHHO.

Yem Bbllwe AeTaNbHOCTb, TEM 6onbLe BpemMA pacyeTa.

AC (UE) Ne 1 / AC (UE) Ne 2 ABOHEHTCKanA cTaHUMsA, A5 KOTOpon byaeT BbINOAHEH pacyeT

CeTb

B meHto «CeTb» yCTaHAB/IMBAOTCA BCE NapaMeTpbl BbIBPaHHOM ceTu, BK/oYas napameTpbl MOBUAbHOWM
CTaHLMM, a TaK}Ke BbINONHAOTCA BCe BUAbI pacyeTa Ana Bbl6paHHOW ceTw.
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< [ (@] &

Cems %
@ | D] 7| > X8| @& |5t
Hammeriosarie cema |LTE Band 20 (300 MHz) |
Tun cuctemel |LTE e

[NapameTpkl cem

Downlink: M Uplink M
HUyBcTBMTENE- YyBcTEMTENE-
HocTe DIL aBM HocTs LIL abm
Fapmyc pacueta E KM

User Equip N21 | User Equip N=2
Tun Portable CPE
MowHocTe nepenamvka (BT) 02 0.2
Ocnatneqwe 8 AFPT (nk) 0 0
BricoTta aHTEHHBI (M) 15 7
Kosd. youneHwA aHTeHHE! (oba) 0

WMcronesoeate HanpasnenHy [
aHTeHHy ana AC (LE)

Tun pacuyeTa

RSRP w

¥poBeHE NPUHIUMAEEMOIA MOWHOCTH onopHoro curHana ana LE N2

4 | KonwyecTeo ypoBHE

Ueer  3HaveHwe Ormcanne

- > aBm |rsrp_bars=5 |

P [ 95 | = 8 | abw[sp bas=4 |

| | 105 | = | 85 |aBm [rp_bars=3 |
| |

115 | = | <105 | aBwm |rsp_bars=2

Y¥poBeHE NMPWHKAM. MOLLHOCTA ONOpHOrD cWrHana anA UE N2

I > [ | e a2

MeHro Cemb pna LTE

Co3patb HOBYIO CETb KaK KOMUIO aTOM

Cp,enaTb aKTVIBHbIMVI/He dKTUBHbIMWM BCe CEKTOPA TeKyLIJ,eVI cetun

MepemecTuTb BBEPX MO CMUCKY AaHHYIO CeTb

HEPEMECTMTb BHM3 NO CMUCKY OaHHYIO CETb
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S@ Ypanute ceTb
@ CuctemHble napameTpbl

BbINOAHUTL pacyer

BbINOAHUTL pacyeT MoKpbITMA Ana $UKCMpoBaHHOro 6ecnpoBoAHOro AOCTyna C yyeTom

napameTpos Kaxaoro CPE/CeHcopa

KMZ

daitna KMZ

BbINOAHUTL PacCyHeT NOKPbITUA ONA KaXKO0r0 aKTUBHOIO CEKTOPaA M COXPaHUTb PeE3ya1bTaT B BUAE

[<] | 3arpysuTb napameTpbl CETM U3 WabsoHa

['71| CoxpaHuTb NnapameTpbl ceTh B WabaoH

HanmeHoBaHMe ceTu

Tun cncremel

Downlink
Uplink

YyBCTBUTENBHOCTb NPUEMHMKA
AC

HaumeHoBaHMe ceTu
BapuaHTbl TUNOB CUCTEMbI:
- LTE
- 5G
- Terrestrial Broadcasting (MepeaaTyMK Ha3eMHOro BelLaHms)

- Air-to-Ground Radio (Mpuemo-nepesatunk a4na aBMaALMOHHOWM
paanocsAsn)

- Generic TRX (TunoBoi, AKX CTaHAAPTHbIM Npuemo-nepeaaTymK
NOABWXHOM CBA3M, TUN KOTOPOFrO He COBMNAZAET C TUMAaMU CUCTEM,
YKa3aHHbIX Bbile)

BblbpaHHbIM  TMN  cuctembl  Byaer  onpeaenatb  Habop
AOMONHUTENbHbIX NapaMeTPOB CUCTEMbI, a TaKKe AOCTyMnHble TUMbl
pacyeToB.

CpeaHas yacToTa gManasoHa YactoT downlink, MI'y,
CpeaHas yacToTa gManasoHa YactoT uplink, MTy,
YyBCTBUTENBHOCTb NPUEMHUKA aBOHEHTCKOM CTaHUMK, ABm

370 Noporosoe 3HayeHWe byaeT orpaHUUYNBaTb OTOBPaXKeHNe
pacyeTa NOKPbLITUSA B 3aBUCMMOCTM OT TOTO, BbILLE UM HUMKE 3TOro
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YyBCTBMTENLHOCTb NPUEMHUNKA
bC

Paguyc pacueta

ABOHEHTCKasA CTaHumA

Tun

MoLWHOCTb NepepaTunKa
MoTepu B Kabene 1 pasbemax
BbicOTa aHTEHHbI

Koad. ycuneHuns aHTeHHbI

Mcnonb3oBaTb HanpaBAeHHYIO
aHTeHHy ana AC (UE)

nopora 6yaeT curHan, Noay4eHHbIn MOBUIbHBIM YCTPOMCTBOM OT
6a30B0M CTaHUUK

L'IYBCTBMTGJ'IbHOCTI:\ nNpUeMHUnKa 6asoBoi CTaHumu, Abm

3T0 NoporoBoe 3HayYeHWe bByaeT orpaHUYMBaTb OTOHPaXKeHNe
pacyeTa NOKPbLITUA B 3aBUCMMOCTM OT TOTO, BbILLE WU HUMXKE 3TOrOo
nopora 6yaeT curHan, nosy4yeHHbl 6a3on cTaHUMEN OT
aboHEHTCKOM cTaHUMn

MaKcMmanbHbIN paguyc pacyeTa oT cektopa bC, Km. Yem 6onbLue
paguyc, Tem 6onblue BpemMsa BblMMCNEHMI. He ycTaHaBAMBanTe
WU3NULIHWUIM pacYeTHbIN paguyc.

HanmeHoBaHne (Moaenb) aboHeHTCKOM cTaHUMK. TeKcToBoe noJse
MowHocTb nepegatyunka, Bt

MoTepu B Kabene n pasbemax, ab

BblcOoTa aHTEHHbl OTHOCUTENBHO YPOBHSA 3EM/IU, M

KoaddnuneHT ycuneHns aHTeHHbI, Abu

YyeT gnarpammbl HanpPaBAEHHOCTU aHTEHHbl aBOHEHTCKOM CTaHUMM
npu pacyete. [lo ymonyaHuio npegnonaraeTca, YTo Auarpamma
Hanpas/ieHHOCTN aHTeHHbl AC (UE) saBnsetca nsotponHoit. Ecan Bbl
npoeKktTupyete cetb GUKCMPOBAHHOrO 6GecnpoBOAHOrO AO0CTyna ¢
HanpaB/ieHHbIMW aHTEHHaMW, Bam ciedyeT 3arpysntb Auarpammy
HanpaB/IeHHOCTM aHTeHHbl B popmaTte MSI. lNpeanonaraerca, yto
aHTEeHHa abOHEeHTCKOW CTaHUMW HanpasiaeHa Ha cektop BC ¢
Hanbonee CUIbHbIM CUTHA/IOM.

Mcnonb3oBaHWe HanpaBieHHOW aHTEHHbI Ha abOHEHTCKOM CTaHUMK
3HAYMTENIbHO CHUMMKAET MOMEXW OT COCeAHMX COT W, Kak cneacteue,
YBE/IMYMBAET MNPOMYCKHYO CNOCOBHOCT.

I'IporpaN\N\a NO3BOJIAET BbIMOJ/IHATb PACHET 30H PaANONOKPbLITUA ANA ABYX abOHEHTCKMX CTaHLI,VIl7l, TaK Kak,
Hanpumep, B CETAX I'IpOd)ECCMOHaJ'IbHOﬁ MOOUNBbHOWN CBA3M YacTo MCNoNb3yrwTCA HOCMMbIE N BO3NMbIE
aboHeHTCKMe CTaHUWK, KOTOPbIE OT/INHAIOTCA KaK IHEPTETUHECKUMU XaPaKTEPUCTUKAMMU, TaK U BbICOTOM
PacnonoXXeHnA aHTEHHblI OTHOCUTE/NTbHO YPOBHA 3€MJIN.

CucreMmHble napaMmeTpsl Aj1g Generic TRX
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Generic TRX B RadioPlanner ato nto6oi TMn npuemo-nepeaaTymka MobuUnbHON CBA3K, 33 UCKAOYEHMEM

npuemo-nepegatymkos ana LTE n 5G.
K Generic TRX, Hanpumep, OTHOCATCA:
- Npremo-nepeaatinkmn ceteit mobunbHom ceasnm UMTS/GSM/GSM-R/ WCDMA
- Npuemo-nepeaaTymKkm ceteit npodeccmoHanbHOM NoaBu»KHoM ceasm P25/TETRA/DMR/dPMR/ NXDN

- Mpuemo-nepeaatunkm ceteit loT LPWAN: LoRa, SigFox u T.n.

Tabnuua aganTMBHOW MoAYAALMU

Tabnunua aganTUBHOM MoAyNALMK 3anoHAeTcA 3HaYeHnAMKM SINR M COOTBETCTBYHOLWMM MM 3HAYEHUSM
NponyckHom cnocobHocTu. ITa Tabaumua UCNonb3yeTcsa A1 NPOrHO3MPOBaHUA NPONYCKHOM cNocobHOCTU
HUCXOAALLLEr0 M BOCXOAALLEro KaHanoB ana ceteit ¢ Generic TRX. O6patute BHMMAHMe, yto LTE u 5G
MMEIOT OTAe/IbHble TabANLbl a8aNTUBHOM MOAYNALMK, MPUBA3aHHbIE K cneundmrKaumam 3GPP.

CMCTEMHBIE NAapaMETREI x

UacToTHbIA nnad cemd | ABaNTWBHaR MOOyNAUMA | Kongwrypawss MIMO — Tennosoil wym u nomesxm

N
-

T et Cl-;n:-[i-:;;;b} DL SINHI_JIJJE}H DL Cl-;n:-[i-:;;;b} UL SINHI_JIJJE}H UL | A
3 0.233 21 0.233 21
S5F11 CR-4/5 0.537 -18 0.537 -18
SF10CR-4/5 0.576 -15 0.576 -15
SFS CR-4/5 1.757 5 1.757 5
SF8 CR-4/5 3135 £ 3135 £
SF7 CR-4/5 5468 -3 5468 -3 "
QK Cancel

Tabauya adanmusHol mooynsayuu 018 LoRaWAN

Tun moaynaummn Tun moaynaumu, TeKToBoe none
Ckopoctb downlink (kbps) MponyckHas cnocobHoctb downlink (kbps)
SINR ans downlink (aB) SINR ans downlink (aB)
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CkopocTb uplink (kbps) MponyckHas cnocobHocTb uplink (kbps)

SINR gns uplink (ab) SINR gns uplink (ab)

YacToTHbIN NNaH ceTn

B 4acTOTHOM nnaHe ceTU BBOAATCA BCe BO3MOXKHble 4vacToTbl downlink u uplink, kKoTtopble 6yayTt

ncnonb3osaTbea B ceTu. Ans TDD BBeguTe oaHy M Ty e yactoTy downlink u uplink. Echm ceTb paboTaet
Ha 04HOM YacToTe, TO YaCTOTbl MOXKHO HE YKa3blBaTb.

CucTeMHBIE NapamMeTpel >
HacToTHed nnad ce™  Apanmienan mogynAawA  Kongwrypawss MIMO - Tennosoii wym u nomexm
= [ d |l
Dawerlink LUplink:
Homep Homep
kaHana® Yactota, My kaHana® YacTota, My
» 155675 322 [1525
12041 155 6875 321 152 5125
121 1857 i3 152 525
121-1 1557125 31 152 5375
. be I
* - HeoGAZETENEHEIA NapaMeTp
WwpiHa nonockl 0.0125 MMy
QK Cancel

YacmomHsili naaH 014 Generic TRX

CopTupoBaTb Y4acTOTbl B NOPAAKE BO3pacTaHMA

dl ABTO3ano/iHeHWe ceTkn YactoT ans downlink
ul ABTO3ano/iIHeHWe ceTkM YacToT ana uplink
Ecnaun

B Bawen cetn 6Oonbwaa ceTKa 4acTtoT, To OypeTr ypobHO BOCNO/Mb30BaThCs  YHKLMEN
aBTO3aMo/IHEHUA:
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ABTOMETUYECKOE 38MNOAHEHNE X

YacToTa nepeoro KaHana My
Homep nepeoro kanana
War My
Uunecno kaHanos E

| oK

|| Omeqa |

Asmo3anonHeHUe cemKu Yyacmom

KoHpwurypauma MIMO

B Tabnvue MIMO MOMKHO YyKasaTb BbIMrpbiW YCUNEHUA U MYNbTUMNAMKATOP CKOPOCTU gas nobon ms
KoHdurypaumin MIMO.

CHCTEMHBIE NApaMETpEI X

YacTomHeid nnaH cemw  Aganmienan mogynauss | Ronduarypawaa MIMO | Tennosoi wym w nomexs

l
Bewrpeiy | Bemrpsiw M:"J;::_:I;n“_ Mw;::uﬂ;nn- Ocnatnenwe | Ocnafnerne
Tun MIMO YCUMNEHWA YCUMNEHWA e e WHTEPDED. | WHTEPDED.
DL (nB) UL (nB) DL UL DL (aB) UL {nE)
Diversity P BS antenna 0 3 1 1 0 0
MIMO-A 2x1 3 3 1 1 0 0
MIMO-A 22 6 6 1 1 0 0
MIMO-B 22 3 3 15 1 0 0
MIMO-A 42 3 3 1 1 0 0
MIMO-B 4¢2 [ 3 15 1 0 0
SDMA/Adaptive (FOD) 4x2 8 9 15 2 10 15
SDMA/Adaptive (TDD) 4«2 9 9 3 3 15 15
MIMO-A dxd 12 6 1 1 0
MIMO-B dxd 6 6 38 1 0
MIMO-B Bx8 5 8 8 0
SDMA/Adaptive (FOD) 8x1 5 15 2 15 20
SDMA/Adaptive (TDD) 8x1 5 9 3 3 20 20
SDMA/Adaptive (FOD) Bx2 1 12 2 25 15 20
SDMA/Adaptive (TDD) 8x2 12 12 4 4 20 20
. OK | Cancel |
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KoHgpueypayusa MIMO 0ons Generic TRX

TennoBoi Wym 1 nomexwm

MapameTpbl MNPUEMHUKA Ha 3TOW BKNAZLKE WCMOMb3YIOTCA A7 pacyeTa TenjoBOro wyma w
nHTEepdepeHLmn.

CMCTEMHBIE NapaMETpEI .

UacToTHei nnad ce™  AjanmweHas MmomynAuwA  Kongwrypawsa MIMO | Tennosoi wyr u nomexm |

MNapamMeTpbl MPMEMHIAK S

DL uL
3KB. WyMoBaA nonoca npuemika (M) | 0.0125 | | 0.0125 |
Koss.wyma npveminka(a) | 6 | | 6 |

Yposers wyma npvemiinka (aB) | 127 | | 127 |
WsBipaTensHocTs o cocemmeny kamany (16) | 25 | | 25 |

QK Cancel
Tennosol wym u nomexu 01 Generic TRX

JKB. WymoBas nonoca JKBMBANEHTHaA WYMOBAA No0ca NpMemHuKa, My,

NPUeMHUKa

Koad. wyma npMemHuKa KoaddunumneHT wyma npuemHuka, ab. Tunosas senmunHa 3-4 ab gns
BC 1 6 ab AnAa abOHEHTCKOM CTaHLUUN.

YpoBeHb LWyma NpUemMHu1Ka YpoBeHb Wyma NpuemMHuKa, ab. PacueTHoe 3HaveHuMe, ncnonb3yeTca
ONA OUEHKM WyMa Ha NPUeMHOM TpaKTe NMpu pacyeTe BCEX TUMNOB
nomex.

N3bupaTtenbHocTb No N3bupatenbHocTb NO cocefHemy KaHany, ab Mpepgnonaraercs, Yto

cocegHeMy KaHany NPUEMHUK MMEET MPAMOYroabHY0 GopMy MOAOCbI MPOMNYCKAHUA C

LUMPUHOM, paBHOWN 3KBMBAJIEHTHOM LUYMOBOW LUMPUHE MOJIOChI.

Cucremublie napaMmeTtpsl 41 LTE
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CHCTEMHEIE NEpaMETREI

Napametpsl LTE  YactotHent nnaH cemw Kondwrypawss MIMO — Tennosoi wym u nomexs

Pexna | FOD ~ Coomowenne R1/R3 ana FOD | 16¢R1+3xR3 ~
puHa pamokaHana |5 MHz w CootHoweHwe R1 ana TOD 05
Mpedukc | 47 ps NORMAL v Mopor SINR ans FFR (6) | 4 |
CooHowetwe UL/DL ana TDD | 3 - (0.54) Harpyska Ha suefiy (%)
Downlink Uplirik:

Tabmaa GPP TS 36213 Table 7171-1A  ~ Tabnmua JGPP TS 36213 Table 8613 ~

1 o] T [t a0 ] [ 5 oot 2t [Pt 00
4 160AM | 13 6456 6.2 9 3 160AM | 14 7224 6.9 9.2
3 160AM | 14 7224 6.9 10 10 | 16QAM | 16 7332 76 103
10 | 16GAM 15 7736 74 10.6 1 160AM 17 9144 87 1.3
11 G40IAM 16 7992 76 1.1 12 | 16GAM 18 9912 95 12.2
12 | G40AM 17 9144 87 12.2 13 | 16GAM 19 10630 10.2 13
13 | G40AM 18 9912 35 13.2 14 | 64GAM | 20 11443 10.9 13.8
14 | G40AM | 19 10630 10.2 142 15 | G40AM | 21 12576 12 146
15 | 64GAM | 20 11443 109 15.2 16 | 640AM | 22 13536 129 153
16 | 640AM | 21 12576 12 164 17 | 64GAM | 23 14112 135 16
17 | 640AM | 22 13536 129 17.8 18 | 640AM | 24 15264 146 16.7
18 | 640AM | 23 14112 13.5 1533 19 | 64GAM | 25 15340 15.1 17.2
15 | 640AM | 24 15264 146 21 20 | 640AM | 27 16416 157 18
20 | 2560AM | 25 15840 15.1 215 21 640AM | 28 17568 16.8 18.7
21 | 2560AM | 27 16416 15.7 23 22 | B40AM | 25 13336 17.5 19.5
22 | 2560AM | 28 17568 16.8 24 23 | 2560AM | 30 19348 189 205
23 | 2560AM | 29 13336 175 25 24 | 2560AM | 3 20616 19.7 215
24 | 2560AM | 30 13848 183.9 27 25 | 2560AM | 32 213384 204 225
25 | 2660AM | 20616 197 23 26 | 2560AM | 32 21384 204 235
26 | 2660QAM | 32 21384 20.4 29 27 | 2560AM | 33 24436 234 245
27 | 2560AM | 33 24436 2314 30 28 | 2560AM | M 26416 252 25

L W

oK Cancel
CucmemHsie napamempsi LTE
Pexunm Pexxum gynnekca ana LTE:
- FDD (4acToTHOe pa3feneHune KaHanos)
- TDD (BpemeHHOe pasaefieHMe KaHanos)
WnpuHa pagnokaHana LLnpwuHa nonocbl pagmokaHana ana LTE: 1.4 MTly; 3 Mly; 5 Mrlu; 10

Mrlu; 15 MTly; 20 MT'y,
Mpedukc OnnTtenbHocTb UMKAndeckoro npedmkca B LTE:

- 4.7 mKc (HopmanbHbli)

Page 43 / 165



RadioPlanner 3.0 240920 PykoBoAcCTBO Nonb30BaTeNs

CootHoweHune UL/DL gna TDD

CootHoweHune R1/R3 ana FDD

CooTtHoweHue R1 gna TDD

Mopor SINR gna FFR

Harpy3Ka Ha Aaveliky

Tabnuubl 3GPP

YacToTHbI NnaH cetu

- 16.7 mkc (PacwumpeHHbIin)
KoHowurypaumm TDD B cneumdpukkaumm 3GPP LTE:

Homep KoHur. TDD cooTH. uplink/total cootH. downlink/total

0 0.7 0.3
1 0.5 0.5
2 0.3 0.7
3 0.35 0.65
4 0.25 0.75
5 0.15 0.85
6 0.6 0.4

CooTHolweHMe mexagy 3oHamun R1 u R3 ana gpobHoro noBTOPHOTO
MCNONb30BaHMA YacToT npu FDD

Yactb 30Hbl R1 (ot 0.1 to 1) ana pApobHOro NOBTOPHOrO
MCNOb30BaHMA YyacToT npu TDD

SINR threshold for switching between R1 and R3 zones in FFR, ab

3arpy3ka sdenknm cetu, 0-100 % 3arpy3ka sAYeMKM cumTaeTcA
paBHOMepHON. B panbHelwem 6yaeT pobaBneHa BO3MOMKHOCTb
pa3HOM 3arpysku sYeeKk MO CEKTopaM W WCMNOAb30BaHWE KapT
NAOTHOCTU aBOHEHTOB.

311 Tabauupbl cogepat uHaekc MCS, TMRn MoaynauuK M pasmep
TpaHcnopTHoro 610Ka (TBS), yKasaHHble B Tabamuax 3GPP TS 36.213.
MuHumanbHble 3HadeHna C/(1+N) ana 1% SER (ab) moryt 6biTb
YKa3aHbl OTAENbHO KaK A/1A BOCXOAALWLEN, TaK U ANA HUCXOAALLEMN
NNHWK CBA3U. TeopeTUYecKkne 3Ha4YeHMA Mo YMONYAHUIO, NOKa3aHHbIe
B 3TOW Tabnuue, B3ATbl U3 onybanMKoBaHHbIX MATLAB-cumynaumii
Npon3BOAMTENBHOCTM pagMokaHana LTE. MponyckHaa cnocobHoCTb
ONA KaXK4oro MHAeKca moaynsummn onpegensetca us tabamuy 3GPP ¢
y4yeTom pasmepa TpaHcnopTHoro 6s0Ka. 3Ta  MPONyCKHas
CNOCOBHOCTb HEe yYUTbIBAET MHOKUTENb MIMO.

Page 44 / 165



RadioPlanner 3.0 240920 PykoBoAcCTBO Nonb30BaTeNs

B 4acTOTHOM nnaHe ceTU BBOAATCA BCe BO3MOXKHble 4YacToTbl downlink u uplink, KoTtopble 6yayTt

ncnonb3oBaTbea B ceTn. Ons TDD BBeguTe ogHy M Ty e yactoty downlink u uplink. Ecam ceTb paboTtaer
Ha OZHOM YacToTe, TO YaCTOTbl MOMKHO He YKa3blBaTb.

CHCTEMHEIE MapaMETRE

MapameTtpel LTE | YacToTHeN nnaH ce™ | Kongurypawia MIMO - Tennosoi wyr 1 nomMexm

-—= d || ul
Downlink: Uplink
Homep Horaep
Kanana® Yactota, Ml KaHana" Yactora, Mlu
> I v 5 » s
84325 802 25
84575 20475
1 |

* - HeoBRSATENEHBIA NapaMeTp

QK Cancel

YacmommHeliii nnaH cemu LTE

KoHpurypauymua MIMO

B Tabnuue MIMO MOKHO yKasaTb BbIMIPbIW YCUAEHUA U MYNbTUNAMKATOP CKOPOCTU AnA Ntoboit
KoHdurypaumin MIMO.

n3
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CWCTEMHBIE NAapaMETPbI >
Mapametpel LTE  YacTomHeid nnaH cemw | Kondwrypawa MIMO ¢ Tennosoit wym 1 nomexs
Al
Bemrpeiw Bemrpeiw MFEZ::EHH_ Mw;:::';n“_ DcnaBnenwe | Ocnatneqwe
Tun MIMO YCUNEHWA YCUNEHWA CHOpOCT CxopoCT WHTEPDED. | WHTEpPDEP.
DL (aB) UL (nE) DL L DL (nB) UL {nB)
Diversity Rx BS antenna 0 3 1 1 0 0
MIMO-A 2x1 3 3 1 1 0 0
MIMO-A 2x2 [ [ 1 1 0 0
MIMO-B 2x2 3 3 13 1 0 0
MIMO-A £x2 9 5 1 1 0 0
MIMO-B 4x2 [ [ 15 1 0 0
SDMA/Adaptive (FDD) 4x2 8 3 15 2 10 15
SDMAAdaptive (TDD) 4x2 9 3 3 3 15 15
MIMO-A 4x4 12 6 1 1 0
MIMO-B dxd [ a8 1 0
MIMO-B Bx8 5 8 8 0
SDMA/Adaptive (FDD) 8x1 5 15 2 15 20
SDMA/Adaptive (TDD) 8x1 3 3 3 20 20
SDMA/Adaptive (FDD) 8x2 1 12 2 25 15 20
SDMASAdaptive (TDD) 8x2 12 12 4 4 20 20
. OK || Cancel

KoHgpueypayusa MIMO ons LTE
TennoBoi WWym 1 nomexm

I'Iapameprl NPUEMHHUKA Ha 3TOM BK/1aAKe WUCMNONb3yKOTCA ANA pacdeTta Tenaosoro wyma wu

nHTepdepeHLmn.
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CncTeMHBIE NapaMeTpel X

Kongwrypaia MIMO | Tennosoi wyn 1 nomexm | 10

MapamMeTpk! NPMEMHMKE

DL uL
3. wymosan nonoca npueminka (M) | 45 | | 45 |
Kos®.wymanpuemaka (aB) | 6 | | 4 |

YpoBet wyma npuemtnka (a6) | -101.4 | | -1034 |
WsBupatenshocTs no coceqemy karany (a6) | 25 | | 25 |
OK Cancel

DKB. WYMOBas nosoca
NPUeMHUKa

Koad. wyma npnemHuka

YpoBeHb LWyma NpuemHKKa

MN3bumpaTtenbHOCTb No
cocegHeMy KaHany

Tennoeol wym u nomexu 015 LTE

JKBMBaZIEHTHaA LWYMOBan noJoca npuemMHmKa, My,

B cuctemax LTE npu ucnonb3oBaHMKM BCEX pPeCYpCHbIXx 610KoB
No/sly4YatoTCA cneaytolime SKBUBANEHTHbIE LUYMOBbIE NONOCHI:

1.08 Mrly, (ana nonocbl 1.4 Mru)
2.7 Ml'y,  (ans nonockl 3 M)
4.5 Mly (ana nonocbl 5 Mlu)
9 Mry, (ans nonocbl 10 Mrlu)
13.5 Mrly, (ana nonocbl 15 Mrlu)
18 My, (ans nonockl 20 Mru)

KoadpdumumneHT wyma npuemHuka, ab. Tunosoe 3HaveHue 3-4 ab ans
eNodB v 6 ab ana UE

ypOBEHb wyma npuemMHuKa, Ab. PacueTHoe 3HaueHwme, MCnonb3yeTca
AnAa OueHKM Wyma Ha NpuemMHOM TpPaKTe Mpun pacyeTe BCEX TUMOB
nomex.

N3bupatenbHocTb NO cocefHemy KaHany, ab Mpepgnonaraercs, Yto
NPUEMHUK MMeEeT NPAMOYroabHY0 GOpPMYy NOAOCHI MPONYCKAHUA C
LWMPUHON, PaBHOM 3KBUBANEHTHOM LIYMOBOW LUMPUHE NOOCHI.
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CucreMHble napameTpsl aJ1 5G (NR)

CHCTEMHEIE NApAMETPEI >
Mapametpel 3G YacTotHew nnad cemi  Kondurypawsa MIMO — Tennosoid wym 1 noMesm
Pexaaa | TOD ' Yacte cumeonoe DOLe TOD cnote (0..1)
Koteurypawn | BW=100MHz; SCS=30kHz  ~ Harpyska Ha auediky (%)
Tabnmua 3GPP |38 214 Table 5.1.3.1-2 o ﬁ
MCS _ Target code DL UL ~
Index Modulation Rate R x Throughput | DL SINR (dB) | Throughput | UL SINR (dB)
[1024] {Mbps) {Mbps)
7 16GAM 430 105.7 759 435 7.1
] 16CAM 553 119.3 G 57 g2
9 163AM 616 13259 10 60.9 5.2
10 16CAM 658 1419 106 65.1 58
1 G40AM 466 150.8 11.1 69.1 1.3
12 640AM 517 167.3 122 76.7 122
13 B40AM 567 1835 13.2 841 12.8
14 G40IAM 616 159.3 142 914 13
15 640AM 666 2155 15.2 93.8 133
16 G40AM 719 2326 16.4 106.7 146
17 E40AM 772 245.8 17.8 1145 15.3
18 640AM 822 266.0 159.3 1219 16
159 G40AM 873 2825 21 1295 16.7
20 2560AM 6325 204 4 215 135.0 7
21 2560AM 71 306.7 23 140.6 18
F3 FRENIA M Thd 1359 24 1491 19 R
oK Cancel

CucmemHble napamempei 0418 5G

Pexkum Pexxnum gynnekca ana 5G:
- FDD (4actoTHOe pa3geneHune KaHasnos)
- TDD (BpemeHHOe pasgefieHMe KaHanos)

KoHdurypaums Bbibop KOHUrypaumm M3 Habopa no nonoce nponyckaHus (BW) u
3HaYeHUs pasHeceHUs noaHecywmx (SCS).

Tabnuubl 3GPP 31K Tabanupl coagepkaTt nHaekc MCS, TMN MoAyNALUMM U LIeNEeBYIO
KOZIOBYIO CKOPOCTb, YyKasaHHble B Tabauuax 3GPP TS 36.214.
MuHumanbHble 3HaveHua C/(1+N) gna 1% SER (aB) moryt 6biTh
YKa3aHbl OTAENbHO KaK A/1A BOCXOAALWLEN, TaK U ANA HUCXOAALLEMN
NINHUM CBA3M. TeOpEeTUYECKME 3HAYEHWUA MO YMOIHAHMIO, MOKA3aHHble
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Yactb cummsonos DL B TDD
cnote (0..1)

HarpysKa Ha Aaveliky

YacToTHbI NnaH cetu

B 3TOM Tabnuue, B3ATbI M3 ONYHAMKOBAHHOIO MOAEANPOBAHMA
Npou3BOAMUTENbHOCTU paguokaHana 5G B MATLAB. [lponyckHas
CNOCOBHOCTb AN1A KAaXKAOro MHAEKCA MOAYNAUMM onpenenaeTcs us
Tabnny, 3GPP. 3Ta nponyckHaa cnocobHOCTb He YyyuTbiBaeT
MHoxutenb MIMO.

YacTb pecypca TDD, npegHasHadyeHHas gnsa downlink

3arpy3ka sdenknm cetu, 0-100 % 3arpy3ka sAYeMKM cymTaeTcA
paBHOMepHON. B panbHenlwem 6yaeT pobaBneHa BO3MOMKHOCTb
pa3HOM 3arpysku sYeeKk MO CEKTOpaM W WCMNOAb30BaHWE KapT
NAOTHOCTU aBOHEHTOB.

B 4acTOTHOM nnaHe ceTU BBOAATCA BCe BO3MOXKHble 4vacToTbl downlink u uplink, kKoTtopble 6yayTt

ncnonb3oBaTbea B ceTu. Ons TDD BBeguTe oaHy M Ty e Yactoty downlink u uplink. Echm ceTb paboTtaet
Ha OZHOM YacToTe, TO YaCTOTbl MOYKHO He YKa3blBaTb.

KoHdurypauua MIMO

B Tabsvue MIMO MOKHO YKasaTb BbIMIPbIW YCUAEHUA U MYNbTUMAMKATOP CKOPOCTU Ans ntobol us

KOHoUrypauuii MIMO.
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CHCTEMHEIE NapaMETpEI x
Napametpe 55 YacTomHen nnad cemn | Rongwrypawas MIMO | Tennosod wym v nomesm
l
Bewrpeiy | Bemrpeiw M:"J;::_:I;n“_ Mw;::uﬂ;nn- Ocnatnenwe | Ocnafnerne
Tun MIMO YCUNEHWA YCUNEHWA e e WHTEpDED. | WHTEPDED.
DL (nB) UL (nB) DL UL DL (aB) UL {nE)
Diversity P BS antenna 0 3 1 1 0 0
MIMO-A 2x1 3 3 1 1 0 0
MIMO-A 22 6 6 1 1 0 0
MIMO-B 242 3 3 15 1 0 0
MIMO-A 42 3 3 1 1 0 0
MIMO-B 4x2 [ 3 15 1 0 0
SDMA/Adaptive (FOD) £x2 8 9 15 2 10 15
SDMA/Adaptive (TDD) 4«2 9 9 3 3 15 15
MIMO-A dxd 12 6 1 1 0
MIMO-B dxd 6 6 38 1 0
MIMO-B Bx8 5 8 8 0
SDMA/Adaptive (FOD) 8x1 5 15 2 15 20
SDMA/Adaptive (TDD) 8x1 5 3 3 20 20
SDMA/Adaptive (FOD) Bx2 1 12 2 25 15 20
SDMA/Adaptive (TDD) B2 12 12 4 4 20 20
. 0K | Cancel

KoHgpueypayuu MIMO 004 5G

TennoBoi Wym 1 nomexwm

MapameTpbl MNPUEMHUKA Ha 3TOW BKNALKE WCMOMb3YIOTCA A/A pacyeTa TemnjoBOro Wyma W

nHTepdepeHLmn.
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CHCcTEMHBIE NapaMETpE pod

Mapametpel 55 YacTomeil nnad cetw  Kondgumrypaua MIMO | Tennosoi wym n noMexm ;

MapamMeTpe! NpUEMHMKS

DL uL
3. WymoBan nonoca npuemiaka (MY | 98 | | 98 |
Kos®.wymarnpuemmaka a) | 6 | | 4 |
Yposetb wyma npvemiika (a5) | -88.1 | | 901 |
WsGupaTensHocTs no cocenqemy kawany (a6) | 25 | | 25 |
oK Cancel

Tennosol wym u nomexu 0714 5G
3KB. WyMOBas nosoca JKBMBaANEHTHaA WYMOBas Nosoca NpuemMmHuKa, Mru,
npUeMHUKA
Ona cuctem 5G 3KBMBANIEHTHYIO LIYMOBYHO MOAOCY NPUEMHMKA
MOXXHO onpezenunTb No cneayouwein popmyne:
Rx equivalent noise BW= 12*SCS*Resource Blocks.
Hanpumep, npn BW=100 MTwy, SCS=30 kHz
Rx equivalent noise BW=12*0.03%273=98.28 MTy,

Koad. wyma npMemHuKa KoaddumumneHT wyma npnemHuka, ab. Tunosoe 3HayeHue 3-4 ab gns
gNodB u 6 ab ana UE

YpoBeHb LWyma NpUemHUKa YpoBeHb Wyma npuemHuKa, Ab. PacueTHoe 3HaYeHue, UCnonb3yeTca
ONA OUEHKM Wyma Ha NPUMEMHOM TpaKTe Mpu pacyeTe BCeX TUMOB

nomex.
MN3bumpaTtenbHOCTb No M3bupaTenbHOCTb MO cocegHemy KaHany, ab MpeanonaraeTcs, yto
cocegHemy KaHany NPUEMHUK MMEET MPAMOYro/ibHYyt0 GOopMy NOMOCHI MPOMYCKaHUA C

LWMPUHON, PaBHOM 3KBUBANEHTHOM LLIYMOBOW LLUMPUHE NOOCHI.

CauTsl
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CaiTel %
P EE 2 ==K &
CTpyKTypa 0ToBpakeHn CaifTos, CEKTOPOB M CaTail
() Toneko cekTopa

() Cems | CexTop
(® Vane ceTed

Calimei

Co34aTb HOBbIV canT

) |ap

Co3aaTtb HOBYO rpynny caiTos

i MmnopTnpoBaTb canTbl U3 panna popmata *.CSV
= CopTMpoBaTb caliTbl B andaBUTHOM nopAgKe

T CBepHYTb BCe y3/bl CalTOB

e CBepHYTb BCe y3/1bl ceTei

= PasBepHyTb BCe y3/1bl CANTOB

X Yaanutb Bce BbibpaHHble CaliThI

%

MUmnopTnpoBaTb NapameTpbl CANTOB U3 AoKyMeHTa Microsoft Excel

Y106bI CO34aTb HOBbIM CalT, HaxxmuTte "CanTbl" B HTepdelice B BUAE AepeBa, 3aTEM HAXKMUTE KHOMKY
"Co34aTb HOBbI CalT" Ha OTKPbIBLUEACA NAHENN.

HUmMnopT caiiToB u3 ¢aiaa *.CSV

Mporpamma nNoO3BONSET MMMOPTUPOBATbL CalTbl U3 ¢annos dopmarta CSV (Tekctosbii dopmat, rae

~

pasgenuTenem 3Ha4YeHUM KOJIOHOK AIBIAETCA CUMBOJ “TOYKa ¢ 3anAToi”). 3To yHMBepCanbHbIi dopmart, B
KOTOPOM MOXHO COXPaHUTb Tabauuy ¢ catamm ns noboro peaakropa tabauy, (Excel, LibreOffice Calc u
npoyYmx), a TakkKe 6a3 JaHHbIX.

Heobxogmmblie nons Ana Kaxxaoro us cairtos: HaumeHosaHue; LLnpoTa; JonaroTta

Paspenntenem none ABNSETCA CUMBOA “TOYKa € 3anATon”.
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dopmartbl npeacTtasneHusa KoopauHat - NONYLWAPUE TPAOQYCbl MUHYTbI CEKYHAbI (N35 36 23.8) nan
MNONYLWAPUE AECATUYHbBIE TPAOYCbI (N12.34567).

[Ons uMmnopTa calToB HaXKMUTE Ha KHOMKY "MMnopTupoBaTth caliTbl U3 paina popmata *.CSV" 1 Bbibepute
cooTBeTcTBYOWMI daitn CSV, nocne yero nporpamma BbIMOJAHUT UMMOPT. ECIM HA MOMEHT MMNoOpTa B
NPOEKTe y¥Ke 6blAN CaiTbl, TO UMMNOPTUPYEMBbIE CaliTbl OOABATCA B KOHEL, CMIUCKa.

[ *D:\Dropbox\RadioPlanner\new.csv - Notepad++ — O >
File Edit Search View Encoding Language Settings Tools Macre Run Plugins  Window F X
cEHEHB R LS 2 xx(EBE|S1E@NEA
Enew.csvlﬂl

1 B5001:M54.5965234:;E83.25125%
= B5002;N54.5913571;E83.253403
3 B5003:HN54.5975623;E83.242368
B5004;N54.978536,;E83.296584
B5005:H54.555632,E83.28

B5006;H54.5984412;E83.233457
B5007;HN54.556325;E83.23

o

length: 201 lir Ln:7 Col:28 Sel:0|0 Windows (CRLF)  UTF-8 INS

Mpumep ¢alina CSV c umnopmupyemsimu calimamu

[TapameTpsl caiiTa

Mpu KNKKe MbiWbto B NaHenn nHTepdelica Tree View Ha cO34aHHOM caliTe OTKPOeTCs NaHe b NapameTpoB
caliTa, B KOTOPOM MOXKHO PeaKTMPOBaTb HaMMEHOBaHWE, KOOPAMHATbI, YKa3aTb AOMOJIHUTE/bHYO
TEKCTOBYIO0 MHPOPMaALMIO, @ TAKKE Y3HATb BbICOTHYIO OTMETKY CaliTa OTHOCUTE/IbHO YPOBHA MOpA.
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MNapameTpel calita X

o P R P sl ful ke,

(L

HaumeHosaHwe |BS L1 |

liwpoTa |N55.195038° |

Oonrora |ES3.268814° |

BricomHan
OTMETKA 214
penseda

CnpeneniTe
IHAYEHWE

[Npovan
WMHBOPMALIMA

Hma rpynnel | Mpynna 1 b

CaiT He BXOAMTE Fi'il'll'l'i |

Mapamempeoi calima

Co3/4aTb HOBbIM CalT KaK KOMUIO 3TOro

HEPEMECTMTb canT BBEPX NN BHU3 NO CNUCKY

&3 [ |9p
o

Yaanutb cant

i 3arpysuTb CEKTOpPbI caiTa U3 WwabsoHa

O] CoxpaHWTb CeKTOopbI caliTa B WabaoH

@ Mo3nuUMOHNPOBaTb KapTy Ha CanT

=

- MPYMeHUTb NapameTpbl 3TOro CaiTa KO BCEM aKTUBHbIM CalTam
HanmeHoBaHue HanmeHoBaHMe caiiTa, TEKCTOBOE NoJe.
WwnpoTa leorpadumyeckas wnpoTa canta B popmare,

3aaHHOM nosib3oBaTenem B HacTpoiikax

HonroTa leorpadumyeckan gonroTa caiita B popmare,

3a4aHHOM NOJ1ib30BaTe/Iem B HaCTpOl‘;IKaX
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BbICOTHas oTMeTKa 3eMan, M OTMmeTKa 3eMAN OTHOCUTENBHO YPOBHS MOPA, M,
onpezensemas no BBEAEHHbIM Bbllle
reorpadpuyeckum KoopamHaTam

3ameTKu TeKkcToBoe none

lpynna BbibepuTe rpynny cainTtoB. CaiiTbl MOXHO
06beamMHATL B rpynnbl (KNacTepsbl), 4TO NO3BOAAET
6bICTPO BK/IOYATL/MCKAOYATL BObLLME FPYNMbI
CaWTOB M3 PacYeToB.

ITapameTpsl ceKTopa

|_|pl/l CO34aHNN CanTa aBTOMaTUYECKU CO34a€eTCA Kak MMHUMYM OAWH CEKTOP 3TOro cauTa.

B naHenu nntepdelica Tree View paaom C KaxkA0W CAalTOM U CEKTOPOM eCTb 3HaYOK akTUBHOCTU. [1na Toro
yTObbI ANA CEKTOPa NPOM3BOANINCDL BbIMUCAEHUSA, AaHHbIIA CEKTOP A0/KEH BbITb OTMEUYEH KaK aKTUBHbI
(Touka B LEHTpe 3HauKa).

I'IpM K/IMKE MbIWbIO Ha CEKTOPE OTKPOETCA NaHEsIb C NapamMeTpamnm gaHHOIo CEKTOpa.
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[NapameTpbl cexkTopa
| 7| (&3 = | OB || G
Ceme |LTE Band 20 (300 MHz) ~ MIMO | MIMO-B 4x2 e

MowHocTs
HaurmeHosaHwe | | MepenaTIMKE m Br 46 nbm

Twn obopypoBaHA ||"-"|H-14EA |

[] AnTeHHo-®WOepHEIt TPEKT NEPELEYM ¥ MPUEME DBLLLA
MoTepw B Nnepeq. TpakTe MoTepw 8 NpMeMHom TpakTe
Twn wabena |LDF4-BOA 1.2 W LDF4-50A 1/2" ~
OnuHa kaBena

MoTepu B kabene
DNononH. noTepu

CymMMapHBIE NoTEpK

BeicoTa aHTEHHBI

KoahduumeHT
YCUMEHKA

AzmmayT

HaknoH

Hawrerosarne
AHTEHHBI

[warpammei
HaMpaBneHHOCTH
B ob:

- FopM30HTaNEHSA
- BEDTHKANEHSA

MMM 60 B Lser Best Server [
Kanane DL: 340.75
Kanane LIL: 759.75

Mapamempsi cekmopa

MaHenb NMHCTPYMEHTOB:

l:ﬂ:l Co3zpaTtb HOBbIN CEKTOP KaK KOMUuIo TEeKYLLEro CeKTopa

j_} .J} MepemecTUTb BBEPX MAM BHM3 MO CMUCKY TEKYLLMIA CEKTOP. ITU KHOMKW aKTUBHbI ANA
TreeView Bnga «TonbKo cekTopbi» U «CeTb | CeKTop».

83 Yaanutb cektop
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It

i

I'pyrlnosoe U3MEHEHUE MNAPaMeTPOB aAKTUBHbIX CEKTOPOB HA OCHOBE MNapaMeTpoB

TEKYLLEro CeEKTOpa

@

S 2Riii

CeTb

MIMO

HanmeHoBaHue

Tun pagmMoobopynoBaHus

AHTEHHO-OUAEPHBI
TPaKT Nepeaaqn u
npuema obLwmin

MolHOCTb NepeaaTynKa

Tun Kabensa

OnvHa Kabensa, m
Motepu B Kabene, ob

JononHuTtenbHble
notepu, ob

AHann3 u3mepeHuit cektopa. MopgpobHee -

Mo3MumnpoBaTb KapTy Ha AAHHbIN CalT

PacwmpeHHble NapameTpbl CEKTOpa

cM. B pasgene «MmnopT pesynbtaTtos

M3MepPEeHnii U HacTPOIKa NapamMeTpPoB MOAENN pacyeTar.

KoHTypbl FCC 1 ITU-R. NoapobHee - cm. B pa3aene TB u paguoBselLaHme

CeTb, K KOTOPOM OTHOCUTCA CEKTOpP (BblbepuTe M3 BbiNaAatoLWLEero CrnmckKa
ceteit)

Tun MIMO pgna cektopa. Bbibop K3 BbiNagatowlero crincka Bcex
BO3MOMHbIX KOHPUrypaumnin MIMO, yKasaHHbIX B CUCTEMHbIX NapameTpax

JaHHOW ceTu.

HanmeHoBaHue nepenatymka, TEKCTOBOE nMnoJe. Ecan octaButb none

nycTblm, TO B naHenn TreeView cnesa 6yaer aBTOMaTUYECKM
0TO6paKaTbCA a3MMyT CeKkTopa. ECaun Bbl yKaxKeTe MMA B 3TOM MoJe, OHO

byaeT oTobpakaTbes B naHenu TreeView BMecTo asumyTa.
Mogenb pagmoobopynoBaHusA, TEKCTOBOE NoJie.

KonvpoBaHWe NapameTpoB aHTeHHO-PUAEPHOrO TPAKTa Nepesaym B TPAKT
npuema.

MoLwHocTb nepegatynka, BT. JONOAHUTENbHO 3TO 3HayeHWe abm gnA
KOHTpO/IA

Bbl60p TMNA OCHOBHOro Kabens ANA TPpaKTa nepeaadn nmam npunema ms
npeanaraemoro Ha6opa. Ecnv Hy»KHOTO Kabens He OKa3anocb B CnunckKke, To
NoNb30BaTE/Ib MOXKET AO6aBMTb €ro CaMoCToATE/IbHO — CM. an}'IO)KEHMe
11

JnvHa ocHoBHOro Kabena, m
MoTepu B Kabene, gb. PacueTHasa BesMYnHa

JononHutensHole nortepwn, ob — noTepn Ha OGBGAMHEHME, noTepn B
AXamnepax N KOHHEKTOopax. Niobbie AONONTHUTE/IbHbIE NOTEPU B TPAKTE.
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CymmapHble notepu, ab
BbicoTa aHTEHHbI, M

KoaddunumneHt ycuneHums,
abun

A3umyT, rpagycsi

HaknoH, rpagycobl

HanmeHoBaHWe aHTEHHbI

CymmapHblie notepu, ab. PacueTHasa BeanymHa.
BbicoTa LeHTpa U3ny4yeHUa aHTEHHbI OTHOCUTE/IbHO YPOBHA 3eM/IN, M

KoadduumeHT ycuneHua  aHTEHHbl  OTHOCUTENIbHO  M3OTPOMHOro
nsnydvatens, ab

A3MMYT aHTEHHbI B rpagycax

HaKnoH aHTeHHbI B rpagycax. OTpMLI,aTel'IbHaﬂ Be€NINYNHA — HAK/IOH BHU3.
NMonoxxutenbHasa BeIMYMHA — OTK/IOHEHME BBEpPX.

HanmeHoBaHWe aHTeHHbl, TEKCTOBOE Nosie. ABTOMAaTMUYECKM 3anosHAeTCA
Ha3BaHWnem d)aﬁna Aanarpammbl HaNpPaB/IEHHOCTU aHTEHHbI MNP Bbl60pe
Avarpammsel Hanpas/1€HHOCTU.

dann guarpammbl HanpaB/N@HHOCTU aHTEHH — CTaHZAPTHbIM dann B
dopmaTe MSI, KOTOPbI MOXKHO CKayaTb C caliTa NPOU3BOAUTENA aHTEHHDI.
Ha Hawem caite Takxke ecTb apxuB [OH aHTeHH. [aHHble dalina
Anarpammbl HanpPaBAEHHOCTU aHTEHH MHTErpupytoTca B ¢aa npoekTa.
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pynnoBEoe MEMEHEHWE NapAMETPOE 3KTUEHBX CEKTOPOE pod

MapameTtpel cekTopa

[] YacTomki nnaH
[ ] Twn pamooBopyaosaria

MowHoc s nepena™yKa

[ ] T MIMO

[ ] AxTetHo-uaspHbIl TREKT Nepeaay v MpuemMa obiugmi
MNepenamiLmii TnakT [pKMEmMHBIR TRaKT

[] Twn katensa [ ] Tvn katens

[ ] OmwHa kabens [ 1 OmvHa kabens

[ ] Dononnut. notepw [ ] Oononnat. notepn
] Buicota aHTetHs! ] BuicoTa aHTetHs
[ ] ¥evneHme aHTeHHEI [ ] ¥evnetme anTeHHEl
[ ] HawnoH aHTeHHE [ ] HaknoH aHTeHHE
[] Tun anTenHe 1 OH [ ] Tun anTenHe 1 OH

[ ] DononnuTensHele napametpel 5G/LTE
[] User Best server

BeinenuT/cHATE BRINENEHWE

Mzmerenna ByoyT npumereHsl Toneko anA ceta: LTE Band 12 (700

MHz)

Omveria

[pynnosoe usmeHeHue Napamempoe aKMueHbIX CEKMopoa
Fpynnosoe nameHeHMe NnapaMeTpoB aKTUBHbIX CEKTOPOB Ha OCHOBE NapaMeTPoB TEKYLLEro CeKTopa —
nosiesHasn GpyHKLMA, KOTopasA NO3BONAET MTHOBEHHO MOMEHATbL MapamMeTpPbl JII060ro KOIMYECTBa CEKTOPOB
B COOTBETCTBMM C TEMM NapameTpamu TEKYLLErO CEKTOPa, KOTopble ByayT BbiGpaHbl NOAb30BaTEIEM.
1A TOro 4To6bI BLINOAHMTL FPYNNOBOE M3MEHEHME NapaMeTPoB, He06X0ANMMO:

1. OTmeTuTb CEKTOpPbI, NapaMeTpbl KOTOPbIX H606X0,D,MMO NMOMEHATD;

2. YCTaHOBMUTL B TeKylweMm CeKTope HOoBble 3Ha4YeHNA NapaMeTpPOoB;

ilt

3. HakaTb Ha KHOMKyY , BblbpaTb B MOABMBLUEMCA NepeYHe HaMMEHOBaHNA Te NapameTpbl, KoTopble
TpebyeTcA NOMeHATb B BbIDPAHHbIX CEKTOPAX, M HaxKaTb Ha KHONKy OK.

PaclwimpeHHble NnapameTpbl CEKTopa

PaCLLIMpeHHbIe napamMmeTpbl CEKTOPa BKAKOYAOT YaCTOTHbIN NAaH CEKTOpa u Apyrne napamMeTpbl, KOTOpble
Pa3INYaoTCA ANA Pa3HbIX TUNOB CUCTEM.
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YacToTHbI NnaH ceKTopa

B YacTOTHOM MnaHe A/A CEKTOPa MOMKHO BbI6GpaTb onpeaesieHHble YacToTbl (MM HoOMepa KaHanos) U3
BCEI CETKM YacToT, YKa3aHHOM B CUCTEMHbIX NapameTpax 3ToW CeTu.

PacluMpeHHEle NapaMeTpel CEKTORA O >

i HacToTHe NnaH cekTopa | Mapametpsl Generc TRX

Dawenlink Uplink

Mg :'aDHN;ipa YacToTa (M) AT :‘ :::_Fa YactoTa (M)
3 120 | 155675 3 2 [1525

] 120-1 155.6875 [l 32-1 1525125

121 155.7 33 152 525

Ol 121-1 155.7125 [l 33-1 152 5375

QK CmaeHa

Yacmom~Helili nnaH Cekmopa

PacwupeHHble napameTpbl gna LTE/5G

PacwupeHHble napameTpbl gna ceteit LTE n 5G BKAOYAKOT MUCMNO/Ib30BaHWE CNeLlManbHOM AMarpaMmbl
HanpaB/IeHHOCTU aHTeHHbI (single column beam) ana pacueta RSRP 1 RSRQ.

PaclunpeHHBIe NapaMeTpel CEKTOPA | >

YacToTHsIit NNaH cexTopa

McnonesoBaTe AMarpaMMel HENPABNEHHOCTW aHTEHHB! (single column
beam) ana pacueta RSRP v RSRQ

YouneHwe aHTEHHBI B

Marparmel
HaNpasNEHHOCTH
B ab:

- FOPMSOHTANEHSA
- BEDTMKANEHSA

QK OmaeHa

PacwupeHHsbie napamempsi 008 LTE/5G

PacwupeHHble napameTpbl ana Generic TRX (TONbKO onA CMHXPOHHBIX ceTel Simulcast)
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B pacwmnpeHHbIx napameTtpax ansa Generic TRX yuntbiBaeTcs 3HadyeHume simulcast delay offset (3apeprkka
nepegayn), KOTOPoe UCMOJIb3YETCA TO/IbKO B CUHXPOHHbIX ceTax Simulcast.

PaclumpeHHEle NnapaMeTpel cekTopa | >

UacToTHENA NnaH cexTopa | [lapameTpel Generic TR

Simulcast delay offset (Mrc) III

0] 4 CmaenHa

Mapamempoi Simulcast

Simulcast delay offset (mkc) 3ageprKKa nepegaum simulcast 4na cektopa, MKc

KoHTeKcTHOe meHIo Ha 6a30Boii KapTe

Mpw Wwenyke NpaBoii KHOMKOM MbllLM Ha 6a30BOW KapTe NOABAAETCA KOHTEKCTHOE MEHI0 C NapameTpamm
ON1A co34aHMA HOBOrO CaiiTa B 3TOM TOUKe, NepemeLleHnA BbIBpaHHOro cainTa MAK OTKPLITUA NapaMeTpoB
6aunXKanLwero camra.

Cosgate konuto canta BS 001 o

Mepenectn caiit BS 001

BeigenuTe Gavsadwmi caiT

Co3pate Hoeyo Touky B cnoe 'Custom Points'

YaanuTe Bavsaiwyro Todky B cnoe 'Custom Peints'

e ' m

KoHmexkcmHoe meHto Ha 6a3osoli Kapme

HMnopT napameTpoB cautoB u3 ¢aiia Excel

B RadioPlanner 2.0 ecTb BO3MOHOCTb MMNOPTA CaliTOB C MX MNOAHOM KOoHbUrypaumen ns pamnna Excel.
[aHHan Tabnnua uMeeT Takol ke popmarT, YTo M saKcnopTUpyemas Tabamua 8 MeHto OtyeTbl — OTyeT gn
6a30BbIx CTaHuMit/nepegatumkoB. To ecTb, 4YTOBbl MOAYYUTb Tabauuy B HykHOm dopmate anA
AaNbHenwWwero ee 3anosiHEHMA NO COBCTBEHHOMY YCMOTPEHUIO C/ieZlyeT CHavana 3KCMOPTUPOBaTb KaKyto-
nmbo Tabnuuy M3 NpoeKkTa C HYKHOM Bam cuctemon M3 meHwo Otyetbl — OTyeT ana 6asoBbix
CTaHuMii/NepeaaTymKoB.

MpaBwuaa, NO KOTOPbIM OCYLLLECTBASETCA MMMOPT CalTOB M3 Tabanubl Excel:

1. EcnM B NpOEKTe y¥Ke CYLLecTByeT CalT C TaKUM MMeHeM, TO HOBble MMNOPTMPYyeMble ceKTopa
6yayT nobaBneHbl B A4aHHbIN CalT, MHaye byaeT co34aH HOBbIM CalT.
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2. Ecnu pna caiAta 3agaHa rpynna v ecam rpynna ¢ TakMM MMEHEM YiKe CYLLeCTBYET B MPOEKTE, TO
canTt byaet nobasneH B 3Ty rpynny. Ecam rpynnbl HeT, To 6yaeT co3gaHa 3Ta rpynna.

3. Ecau rpynna caiTa He yKasaHa, To caiT byaeT co3gaH BHe rpynn.

4. Ecnw B nanke c AokymeHTom Excel HaxoauTtcsa dann anmarpammbl HanpasaeHHocTH ([H) aHTeHHbI
*.msi C MMeHem, COBMAZAIOWMM C MMEHEM aHTEHHbI MMMOPTUPYEMOrO CeKTopa, To byayTt
3arpyKeHbl [1H 13 atoro ¢aiina, nHave H octaHyTCcA KpyrosbimMu.

Al9 - I
A B c ] E F & H 1 J K L M N o P a R s
1| Eae e | Tu antsnns
station oroup | Holss Lattiude: Longhuds smvaton, | 2 | Raao squpment | Pontink i Lo iakstaid o=y Anfenns | Beamint | Antenna Cable
EIE o | [ R e P e e T
3 (BSD Cluster 1 N44. 952241 | W122.026589°| 136 MR44EA LR T01.5 MIMO-E &2 | 40 [} FFV4-5658-RI-V| 25 [ 145 | LDF4-50A ]
a MR44EA T35 1.5 MIMC-B 4x2 40 120 FFV4-8EE-R3-V 25 o 145  LDF4-50A 5
5 MR44EA T35 T01.5 MIMO-BE &2 40 240 | FFV4-BEB-RI-V 25 1] 145 | LDF4-50A ]
& (BS02 Cluster 1 N44. SEB442° | W122.983380°) 136 MR44EA T35 T01.5 MIMO-BE &2 40 0 FFV4B58-RI-V| 25 1] 145 | LDF4-50A ]
i MR44EA T35 1.5 MIMC-B 4x2 40 120 FFV4-8EE-RIV 25 o 145  LDF4-EDA &
] MR44EA T35 T01.5 MIMO-BE &2 40 240 |FFV4-BEB-RIV 25 1] 145 | LDF4-50A ]
o |BS02 Cluster 1 N44.940501% | W122.017683°| 136 MR44EA THE T01.5 MIMO-BE &2 40 [} FFV4B58-RIV| 25 [1] 145 |LDF4-50A ]
10 MR44EA T35 T01.5 MIMO-B dx2 40 120 FFV4-BEE-RI-V 25 ] 145  LDF4-504 5
11 MR44EA T35 T01.5 MIMO-BE &2 40 240 |FFV4-BEB-RIV 25 1] 45 |LDF4-50A ]
12 |BSD4 Cluster 2 N44. 8835007 | W123.0B84465° 135 MR44EA T35 1.5 MIMC-B 4x2 49 Q FFv4-EE8-R3-v 25 o 145  LDF4-50A 5
13 MR44EA T35 T01.5 MIMO-BE &2 40 120 FFV4BEB-RIV. 25 1] 145 | LDF4-50A ]
14 MR44EA T35 T01.5 MIMO-BE &2 40 240 |FFV4-BEB-RIV 25 1] 145 | LDF4-50A ]
15 | BSDE Cluster 2 N44.B45810° | 'W122.087474° 135 MR44EA 75 1.5 MIMC-B 4x2 49 0 FFv4E58-RI-V 25 o 145  LDF4-50A 5
16 MR44EA T35 T01.5 MIMO-BE &2 40 120 |FFV4BEB-RIV 25 1] 145 | LDF4-50A ]
17 MR44EA THE T01.5 MIMO-BE &2 40 240 | FFV4-BEB-RIV 25 [ 145 |LDF4-50A ]
1B
L] -
LTE Band 12 (700 MHz) () 1 »

Mpumep mabauysl calimos ¢ umnopmupyemoimu napamempamu 8 Microsoft Excel

Mopaeim pacnpocTpaHeHUs1 paJuOBOJIH

B RadioPlanner 3.0 Bbl MoeTe BblbpaTb 04HY M3 HECKO/IbKMX MOAE/ei pacnpocTpaHeHUA PaauoBOIIH
AN19 NPOTHO3MPOBAHWA PAAMONOKPbITUS.

OcCHOBHble NapameTpbl AN KaXKA0W U3 modeneit NpuBeeHbl B TabauLe HUXKe.

Mopgenu pacnpocTpaHeHua [wvanasoH yactot Mcnonb3oBaHne  Mcnonb3oBaHue
PaAnOBOH UMM umn
ITU-R P.1812-6 30 Mly -6 Ty, + +
Nouran-Paiica (ITM) v 1.2.2 20 Mrly,-20 My, + +
Okamypa—Xara 100 MlNy, - 1.5 Ty, - +
3GPP TR 38.901 500 Mly - 20 Ty, +1 -
ITU-R P.1546-6 30 Mly -4 Ty, + +
ITU-R P.528-3 + P.526-14 125 Mry - 15.5 Ty, + +

1l/]CI'IOJ'II:~3YETCFI TONbKO ANnA onpegeneHnAa Haan4ymaA I'IpFIMOl\;I BUAMMOCTU
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Moaens ITU-R P.1812-6

370 coBpemeHHas, T'MC — opueHTUpOBaHHasA, A4ETEPMUHUPOBAHHAA MOAENb, KOTOpas cneumdumLMpoBaHa
B pekomeHaaumm MC3-R P.1812-6 (09/2021) “MeToa NporHO3MpoOBaHUA PacnpoCTpaHeHMa CUrHana Ha
KOHKPETHO Tpacce A1A HazeMHbIX CNyX6 "13 nyHKTa B 30HY" B AnanasoHe YyactoTt 30 Mrly, - 6 000 Mrly”
(A path-specific propagation prediction method for point-to-area terrestrial services in the frequency
range 30 MHz to 6 000 MHz).

B mogenu yunTbiBaloTCA cnegyrowme d)aKTOpr, BAMAKOWME Ha paCcnpoCTpaHeHWe PagnoBOIH:

—  AndpaKuMOHHbIe NOTEepPU Ha Tpacce C y4eTom Npoduaa MecTHOCTU, U3BJEKAEMOro U3 UMdpoBo
Mmoaenu penbeda MecTHoCTH;

— B/IUAHME MECTHbIX OKPY)KAlOWUX MNPenAaTcTBUMi, MHPOPMALMSA O KOTOPbIX W3BAEKaeTca U3
undpoBOI MOAENN NPENATCTBUN;

—  BPEeMeHHas U NPOCTPaHCTBEHHAA HECTaBMAbHOCTb NPUHMMAEMOrO PaanoCUrHana (meaneHHble u
6bICTPbIE 3aMMUpPaHMA Ha TPAcce PacnpoCTPaHeHMA CUrHana);
Mopene pacnpocTpaHeHWA X

Rec. I[TU-R P.13126 w

MpOUEHT MECT 1 BREMEHI

MpoueHT MecT |95 n L4 Y ful =3

MpougHT Bpemeqn |95 i oL nb

fil=] Ut fil=]

Janac Ha samupannA [15.6 nb

Mon. 3anac Ha 3aMupaHva

ECE

MaTepw Ha NPENATCTEMAR
YueT noTepe Ha npen. Cet» |DMR "
PacyeT noTepk Ha npen. B cooTte. ¢ Pex. ITU-R P.1812

MoTepwu anA MoTepwu anA

Tun npenATCTEMA AC N1 B AC N=2. B

CTHpeITOR NpOCTRAHCTED 0 0
0 0

15 146

13.1 125

15 146

206 204

83 75

OTKpLITEA TEPPWTOPWA B MPKF... 71 6.1
83 75

] MckniouiTs BoOHy NoBEMXHOCTE M3 S0HE! NOKPEITURA

Mapamempel modenau MC3-R P.1812-6
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MpoueHT mecT, %

MpoueHT BpemeHun, %

JononHUTeNbHbIN
3anac Ha 3amupaHua,

ab

owN, 46

ORr, 4B

Ot, b

CymmapHsbIi 3anac, ab

[o6aButb notepu Ha
NpPenaTcTBUAX

Tun cetn

PacueT notepsb B
cooTBeTCcTBUMU C Rec.
ITU-R P.1812

YcTaHaBMBaeTCA NPOLLEHT MO MeCTy, ANA KOTOPOro byaeT BbINONHEH pacyeT
(50-99 %, 06biuHO 50 %, 90 % wnamn 95 %) YcraHosuTe 50%, ecnmn xotTute

NOZTHOCTbIO UCK/TIHOYNTL BNAHUE BEPOATHOCTU MO MECTY.

YcTaHaBMBaeTCA MPOUEHT MO BPEMEHM, ANs KoToporo 6yaeTt BbiMOJIHEH
pacyeT (0bblMHO 90-95%); YcTaHoBuTe 50%, e€can XOTUTE MOAHOCTbIO
WUCKNIOYNTb BAAHNE BEPOATHOCTU MO BPEMEHMU.

[lononHWUTeNbHbIM 3anac Ha 3aMMWPaHKsA, KOTOPbIN ByaeT yunTbiBaTbCa Npu
pacyeTax (Hanpumep, 3KpPaHNPOBaHNE CUrHaNA TEIOM YeN0BeKa);

JlorHopmanbHoe  CTaHAAPTHOE  OTKNOHEHWE  MeAJIEHHbIX  (TeHeBblIx)
3amupaHuii, gb. 3To 3Ha4YeHWe 3aBUCUT OT paspeLleHmnsa LnudpoBo MoLenu
penbeda MECTHOCTU M Hecylen 4acToTbl. TUNMYHOE 3HadYeHue 2-5 ab gna
coBpeMeHHbIX LLMP.

CTaHAapTHOE OTK/I0HEHME BbICTPbIX 3aMunpaHnin Panes, gb. O6biuHO 7,5 ob

CTaHAapTHOEe OTKNOHEHWE BpeMEHHOW M3MeHYMBOCTM, Ab. Ha paccToaHmax
00 50 Km ot 06bluHO Konebnetcs B npegenax 2-3 ab ans cywm n o 9 ab ans
mops. Cm. Tabnuuy 3 B PekomeHgauum MC3I-R P.1406-2 "BnuaHue
pacnpoCTpaHeHMA, OTHOCALLEECA K HAa3eMHbIM CyXOMyTHbIM MOABUMKHbBIM U
paanoBeLlLaTesibHbIM ciy»Kb6am B gnanasoHax OBY u YBY".

CYMMaprIVI 3anac, Ab. PacyeTHaa BeanynHa ¢ y4eTOM MECTOMOIOXKEHNA U
BPEMEHHOI‘;I M3MEHYNBOCTN, a TaKXKe [AONOJIHWTE/NIbHOINO 3anaca Ha
3aMUnpaHuna.

YuntblBaTb noTepun Ha NPenATCTBUNAX

BblbpaTb CeTb, 419 KOTOPOW ByAyT yUMTLIBATLCA AaHHbIe NOTepy

Pacuet notepb B cooTsetcTBum ¢ Rec. ITU-R P.1812

MoTtepu Ha npenaTcTBUAX (KnaTtTepe)

MoTepun Ha MECTHbIX NPenATCTBUAX Mo pekomeHaaumen ITTU-R P.1812-6 3aBMCAT OT TakMx GpaKTOPOB, KakK
BbICOTA aHTEHHbI MOBWABHOIO YCTPOMCTBA, YacTOTa, TUMUYHAA LWIMPUHA YAUL, CPEAHAA BbICOTa U TUN

NpenAaTcTBUMn.

YacToTa M BbICOTA aHTEHHbl A5 Ka)KAOro M3 ABYX TUMNOB MOBUAbLHBLIX YCTPOMCTB (NOPTaTUBHOMO M
MOBUNbHOTO) 3aAatoTca B MeHto «CeTb». TUNUYHARA WMPUHA yauL, NpuHaTa 27 m (B cootBeTcTBMM € ITU-R
P.1812-6). LM onpeaenset TMMN NPenaTCTBMIA B KaXKA0M TOUKe.
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CpeaHue BbICOTbl ANA Pa3NUYHbIX TUMOB NPENATCTBUIA 3a4aloTca B MeHo «leodaHHble». BbicoTa
NPenATCTBMIA MO YMONYAHUIO:

Tun npensaTcTBuiA LUset BbicoTa (m)
1 OTKpbITOE NPOCTPAHCTBO 7
2 BoaHas noBepxHOCTb 0
3 Nec 15
4 MpuropoaHan 3acTpoiika 10
5 FopopacKas 3acTpoika 15
6 MnoTHan ropoAcKas 3acTPoOMKa 20
7 OTKpbITasa TeppuUTOpUA B IeCy 7
8 OTKpbITasa TeppuUTOpMA B NpUropoge 5

9 OTKpbITasa TeppuTOpUA B ropoae

I ’

Bbl TaKXe moXKeTe BPYyYHYlO B Ta6m/|u,e YCTAHOBWUTb NOTEPU ONA KaxXA0ro Tuna npenﬂTCTBMVI Ha OCHOBe
COBCTBEHHbIX AaHHbIX.

Mogens ITU-R P.1546-6

Moaenb 6asupyetca Ha pekomeHaaumm MC3-R P.1546-6 (08/2019) “MeToa, NporH03npoBaHna aas Tpacc
€BA3M "NYHKTA C 30HOI" A4 HazeMHbIX CNy»K6 B AnanasoHe yactot oT 30 MI'y, go 4000 MTu” (Method for
point-to-area predictions for terrestrial services in the frequency range 30 MHz to 4 000 MHz).

Mogens MC3-R P.1546-6 aBnsetcAa 3MMNUPUYECKOW, TaK KaK OCHOBaHa Ha MOJIyYeHHbIX
9KCMEepUMEHTANbHbIM NYTEM KPUBbIX 3aBUCMMOCTU HANPAXKEHHOCTM MOAA OT PACCTOAHMA ANA PasHbIX
YacTOT, BbICOT QHTEHH, TUNOB TPACCbl U BEPOATHOCTM NO BpemeHu. B pekomeHgaumn MC3-R P.1546-6,
KPOMe YKa3aHHbIX KPMBbIX YYUTbIBAIOTCA COCTaBAAIOWME NOTEPb, ONpeaensiemMmble MOMNPABKON Ha yron
NPOCBEeTa CO CTOPOHbI MPUEMHMKA 1 NOMNPaBKOM Ha BbICOTY OKPYKatOLWMX aDOHEHTCKYIO CTaHUMI0. [laHHble
nonpaBKM onpeaensaoTcs 0cobeHHOCTAMM penbeda MECTHOCTU U NPEnATCTBUMAX Ha KOHKPETHOM
TeppuTopun.
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Mopens pacnpocTpaHeHua

*
Rec. ITU-R P.1546-6 w
MpoUEHT MECT 1 BpEMEHI
oo [ ]% 0,55 s
MpoueHT BpEMeHk (B0 ~ % 0, ful 5}
[on. sanac Ha
SAMWPEHIA EI a6
Janac Ha SaMUpaHuA ab
Twn Tpaccel | CyxonyTHan w
YyeT nonpaskK Ha yron NPOCEETa CO CTOPOHE! MPWEMHMKS
MaTepw Ha NPENATCTEMAX
YueT noTepe Ha npen. Cete |OMRB "

Pacyet notepe Ha npen. 6 coote. c Pex. ITU-R P.1546

Twun npenATCTBMA E%WITE E%TE.TE

CTHpbIToS NpoCTRaHCTED 0 0
0 0

16.8 14

15.2 124

16.3 14

218 19

T2 84

10.1 73
12 84

] MeknioudTs BoaHyio NOBEPXHOCTE M3 S0HG! MOKPLITHR

Mapamempsl modenu MC3-R P.1546-6

Mopxon K pacyeTy 3amaca Ha 3aMMPaHUA, YUUTbIBAIOWMIA CTaTUCTUYECKYIO M3MEHYMBOCTb MO MECTY U
BpPeMeHM, aHaNorMyeH Noaxoay, onucaHHomy B mogenu pacnpoctpaHeHma ITU-R P.1812.

MpoueHT mecT, % YcTaHaB/AMBAETCA NPOLEHT NO MECTy, Ana KoToporo byaer
BbINoAHeH pacyeT (50—99 %, 0b6biuHO 50 %, 90 % mam 95 %)
YcraHoBute 50%, €can XOTUTE MNONAHOCTbIO MUCKAIOYNUTb
B/IAHME BEPOATHOCTU NO MECTY.

MpoueHT BpemeHun, % YcTaHaBAMBaETCA MPOLEHT MO BPEMEHW, A8 KOTOpOoro
6yneTt BbinonHeH pacyeT (0bblMHO 90-95%); YcTaHoBUTE
50%, ecnum XOoTMTe MOJIHOCTbIO  WCKAOUUTL  BASIHWE
BEPOATHOCTM MO BPEMEHMU.
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JononHuTeNbHbIN 3anac Ha 3aMUpaHus,
ab

owN, b

ORr, 4B

oy, ab

CymmapHsbIi 3anac, ab

Twun Tpaccel

Yyer NnonpaBKK Ha yrosa npocseTa Co
CTOPOHbI NpUeMHUKa

[do6aBuTb NoTepun Ha NPenATCTBUAX

Ncnonb3oBaTb BeIMUMHY NOTEPb Ha
npenaTcTemax B cootsetctanm ¢ MC3-R
P.1546-6

[lononHWUTeNbHbIM 3anac Ha 3amMupaHun, KoTopbli byaeT
YUMTbIBATLCA MNPV pacyeTax (Hanpumep, 3KPaHWpPOBaHME
CUrHana Tesiom YesnoBeKa);

JlorHopmanbHoe CTaHAAPTHOE OTK/JAOHEHME MeAJIEHHbIX
(TeHeBbIX) 3amupaHuit, gb. 3To 3HayeHue 3aBUCUT OT
paspeweHuna umdposol moaenu penbeda MeCTHOCTU U
Hecywen 4YactoTbl. TWNMYHOe 3HadeHwe 2-5 ab ana
coBpeMeHHbIX LLMP.

CTaHZapTHOE OTKNOHEHMe BbICTPbIX 3aMUpaHnit Panen, ab.
O6biuHo 7,5 nb

CTaHZapTHOE OTKIOHEHUEe BPeMeHHOW U3MeHYMBOCTH, Ab.
Ha pacctosHusax go 50 Km ot 06bl4HO Konebnetca B
npegenax 2-3 ab gna cywn n go 9 agb gna mopa. Cm.
Tabnunuy 3 B PekomeHgaumm MC3I-R P.1406-2 "BnusaHue
pacnpocTpaHeHns, OTHOCALL,EECS K Ha3EMHbIM CYXOMyTHbIM
NOABUMMHbIM W pagumoBellaTenibHbiM  caykbam B
AnanasoHax OBY n YBY".

CymmapHbii 3anac, ab. PacyeTHas BenMYMHaA C y4eToM
MECTOMOJ/IOKEHUA U BPEMEHHOM M3MEHYMBOCTM, a TaKXKe
OONONHUTE/IbHOTO 3amnaca Ha 3aMupaHmA.

Tun Tpaccel U3 cneaytouero Habopa:

- CyxonyTHas

- Tpacca Haf X0104HbIM MOpPeMm
- Tpacca Hag Tenabim mopem

YuntbliBaTb penbecb MeCTHOCTU CO CTOPOHbI NPNeMHUKa

Y4nTbIBaTb AOMNOAHUTEbHbIE NOTEPU HA NPENATCTBUAX.
Monb3oBaTeslb MOXKET 334aTb BEANYMHY NOTEPb Ha
NPenATCTBMAX BPYYHYIO ANA KaXKA0ro TMna npensTcTBUM,
OCHOBbIBAACb Ha CTOPOHHUX AAHHbIX O Be/IMYMHE NoTepb —
[ANA 3TOrO HYXKHO yKasaTb Jo6aBWTb NoTepu Ha
NPenAaTCTBMAX M BBECTU B Tab/MLYy COOTBETCTBYIOLLME
notepu.

BbluMcneHne AONONHUTENbHBIX MOTEPb Ha NPENATCTBMAX B
COOTBETCTBMU C pekomeHaaumeir MCI-R P.1546-6 B
3aBMCMMOCTU OT cpeaHel (TMNOBOW) BbICOTbI NPENATCTBUIA.
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Mogaenb Jlonrau-Paiica uwiau ITM (Longley-Rice, Irregular Terrain Model)

Moaenb 6bina paspaboTtaHa ana Yactot ot 20 MIy ao 40 Ty, n ana Tpacc anmHol oT 1 Km Ao 2000 Km. B
RadioPlanner 3.0 ucnonbsyetcs Bepcua 1.2.2 mogenn JloHrnn-Paica. 3ta moaenb ge-pakto sBasercs
WHAYCTPUANBbHbIM CTAaHAAPTOM A5 pacdeTa 30H pPaamMonokpbiTMA B CeBepHOM AMepUKe.

Mopens pacnpocTpaHeHUA X

Longley-Rice e

MPOLEHT MECT 1 BpEMEHIA

MNpoueHT MecT IEI 0
[MNpousHT BpeMeHI IEI i
Lpn. sanac Ha 3aMupaHnA EI fil=)
MNapameTpel Tpacck
WMHoekc pedpakLim L MN-2AHWLEI
MNpoBogmocTs 2 Crasra

?
[uznexTp. npoHKL. =

Tun KnumaTa KoHTWHEHTANEHEIA YMEpeHHEIR

Monapusawan aHTeHHel | BepmikaneHan e

MoTepw Ha NPENATCTEMAL

¥ueT noTepe Ha npen. Cemw |DMR ~

T MoTepu anA MoTepu anA

WM NpenATCTEMA AC N2l B AC Ne2. B
OTKpBITOE NPOCTREHCTED 0 0
0 0
20 20
15 15
20 20
25 25
10 10
5 5
10 10

] WekniounTs BoaHyie NoBEpEHOCTE M3 S0HbI MOKPLITUA

Mapamempel modenu JloHenu-Palica
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MpoueHT mecT, %

MpoueHT BpemeHun, %

JononHUTeNbHbIN
3anac Ha 3aMuUpaHus,

ab

NHaeKc pedpakumuy,
N-eguHMLbI

MposoanmocTb, Cm/m

OTHOCUTeNbHas
OMINEeKTpPUYECKan
NPOHULLAEMOCTb

Tun Knnmarta

Monapusauma

YcTaHaBAMBaETCA NPOLLEHT NO MecCTy, ANA KOToporo 6yaeT BbiNOAHEH pacyeT
(50-99 %, 06bI4HO 50 %, 90 % nnmn 95 %) YcraHoBuTe 50%, ecnm xoTuTe

NOZTIHOCTbIO UCKNTHOYUNTL BAAHUE BEPOATHOCTU MO MECTY.

YcTaHaB/MBaETCA NPOLLEHT MO BPEMEHU, AN KOTOPOoro byaeT BbINOAHEH
pacueT (06bl4HO 90-95%); YcTaHoBMTe 50%, ecmn XoTUTE NOSHOCTbIO
WUCKNIOYNTb BAAHNE BEPOATHOCTU MO BPEMEHMU.

[ononHWUTeNbHbIM 3aMac Ha 3aMUPaHWA, KOTOPbIN ByaeT y4nTbIBaTLCS NpU
pacyeTax (Hanpumep, 3KpPaHNPOBaHNE CUrHaNA TEIOM YeN0BeKa);

NHaeKkc atmocdhepHoi pedpakumm (npenomneHuns) pagmosBosH y
NOBEPXHOCTM 3eMAU, U3MePEeHHbIN B N-eaumHuuax. Ans cpegHei pedppakumnm
N=301

MpoBoAMMOCTb MOBEPXHOCTH, Cm/Mm

OTHOCKUTENbHaA AN3NEeKTpHU4eCKaa NPOHNUAEMOCTb NOBEPXHOCTU

Tun kKAMmaTa us cnegytowero Habopa:
- DKBATOPUaNbHbIN
- KOHTWHEeHTanbHbIN cybTponmyeckui
- Mopckoi CybTponnyeckuit
- TyCTbIHHbIN
- KOHTMHEHTaNbHbIN YMEPEHHDbIN
- MopcKol ymepeHHbI Hag cyLuei
- MopcKoi ymepeHHbIi Haga Mopem

Tun nonspmsaLnmn BepTMKanbHan/ropm3oHTa bHan

B moaenu pacnpoctpaHeHua JIoHrnn-Palica noTepu Ha MECTHbIX NPEnATCTBMUAX BBOAATCA BPYYHYIO

HenocpeAcTBEHHO B TabanLy ANa KaxKaom ceTu.

Mopaenab Oxkamypa-XaTta
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[aHHas amnupuyeckas mogenb bbina paspaboTaHa XaTol M OCHOBaHA HA SKCMEPUMEHTANbHbIX AAHHbIX
OKamypa, NoAyYeHHbIX B FOPOACKUX U MPUTOPOAHbIX palioHax Tokuo. Mpu pacyeTe NMOKPbITUA MO 3TOM
moZenu HeobxoaMMO onpeaennTb, K KaKoi KaTeropmMm OTHOCUTCA 3acTPOMKa B MeCTe Pacro/oKeHun
caliTa: ropoACKOM, NPUrOPOAHOW UM OTKPLITOM MECTHOCTU. [oTepu Ha Tpacce pacnpoCcTpaHeHUs CUrHana
PaccyMTbIBAOTCA MO PasHbIM GOPMYIam B 3aBUCMMOCTM OT TUMA TEPPUTOPUN.

- TopopcKan 3acTpoiika: 3aCTPOEHHbIM ropod uav 6oabwoi ropod, BKAKOYaA 343aHMA U AOMA C
ABYMA UK 6onee sTaxkamu, naun 6onblune AepeBHN U BbICOKME AePEBbSA, 3e/1eHblE HacaXKAeHUA.

- MNpuropopgHan 3acTpoiika: HeboNbLOM ropos, AepPeBHA UK Wocce, pasbpocaHHble A4epPeBbAMM U
AOMaMW, HeKoTopble MpPenAaTcTBUA PALOM C MOBM/bHBIM  KOMMJIEKCOM, HO He OYeHb
neperpy»KeHHble U PazbpocaHHble MPOMbILWIEHHbIE NPeANpPUATUA.

- OTKpbITaA MECTHOCTb: HET BbICOKWX AepeBbEB WM 34aHUIA HA NYTU PaSMOBOJIH, OTKPbITbIE NOAA,
3emna pacunuweHa Ha 300-400 m Bnepeam, o4eHb HU3KAA 3arpyKEHHOCTb.

B RadioPlanner 3.0 Bbl MoeTe BbI6paTb OAMH U3 3TUX CTAHZAPTHbIX TUNOB 3acTpolikm OKamypa-XaTa,
KOTOpbI ByaeT NpUMeHeH 4na BCel Tepputoppum uam Bblbpatb TMN nomex «Mo gaHHbim LUMM» gns
aBTOMaTUYECKOro onpeaesieHna Tuna 3acTponk Okamypa-XaTta Ha ocHoBe LUMI. Tabaunua cooTBeTcTBMA
mexay LLMIM 1 Tunom 3actpoiikn no OKkamypa-XaTa noKasaHa Hue. Mpu BbiIBOpe 3TOM ONLUMMU Bbl TaKKe
MOXKEeTe WCNoJIb30BaTb [AOMOJIHUTE/IbHOE 0C/nabsieHne A1 PasfIMYHbIX TUMOB 3aCTPOWMKKM, KOTopoe
YKa3bIBaeTcA B Tab/vue ANs KaxkAoro TMna 3aCTpomKu.

Tun npenatctemii B LLMIM Lser Tun 3acTpoikm no OKamypa-XaTa
RadioPlanner 3.0

1  OTKpbITOE NPOCTPAHCTBO OTKpbITasg MeCTHOCTb
2 BopaHaa NOBEPXHOCTb OTKpbITasA MECTHOCTb
3 Jlec OTKpbITasA MECTHOCTb
4 [puropoaHan 3acTpoiika MpuropoaHan 3acTpoiika
5 Topoackan 3acTpoiika fopoacKas 3acTpomKa
6  [noTHas ropoAcKas 3acTpoiKa lopopcKas 3acTpomnka

7  OTKpbiTasa TeppuTOpUs B Necy OTKpbITafd MEeCTHOCTb

8  OTKpbiTaa TeppuUTOpUA B NpUropoae MpuropoaHas 3acTpolika

9  OTKpbITaa TeppuUTOpPMA B ropoge lopoackas 3acTpolika
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Mopens pacnpocTpaHeHua X

Okumura-Hata o

MpoUEHT MECT M BpEMEHI

MpoueHT MecT i Ty nb
[poUEHT BpEMEHN o Og ful 5}

[on. 3anac Ha 3aMupaHyA EI il ay ful 5}

Janac Ha 3aMUpaHuA il

Twn mectHoc™M | B coomeeTcTEMA c LIMIT W

[ononHUTENEHBIE NoTEQM Ha NPENATCTEBUAL

Cems OMR w

Tvn NpenATCTEMA E%WITE ll%%.n;g

CTKpBITOE NPOCTREHCTED

OTKpeITan TEpPUTOPMA B NPKMFOp...

0

=]

[ e Y e e T e T e e
[ e Y e e T e T e e

] MckniouiTe BoOHyH NOBEEXHOCTE WS S0HE! NOKPEITAR

Modenb Okamypa—Xama

Moaxoa K pacyeTy 3anaca Ha 3aMnpaHusA, y‘-IMTbIBaI-OLIJ,VIVI CTaTUCTUYECKYHO U3MEHYMUBOCTb MO MeCTy U

BPEeMEeHMU, aHaN0rMyeH noaxoay, onMcaHHOMYy B moZenu pacnpoctpaHeHusa ITU-R P.1812.

MpoueHT mecT, %

MpoueHT BpemeHu, %

JononHUTeNbHbIN
3anac Ha 3amupaHus,

4b

ow, Ab

YcTaHaB/MBaETCA NPOLEHT N0 MeCTYy, AN KOTOPOro byaeT BbINOAHEH pacyeT
(5099 %, 06bluHO 50 %, 90 % A 95 %) YcrtaHosuTe 50%, ecnn xoTuTe

NONTHOCTbIO UCK/THIOYNTL BIAHUE BEPOATHOCTU MO MECTY.

YcTaHaBAMBAETCA MPOLEHT MO BPEMEHM, ANA KOoToporo 6yaeT BbIMOJIHEH
pacyeT (0bblMHO 90-95%); YcTaHoBuTe 50%, ecan XOTUTE MOAHOCTbIO
WCKNOUMUTb BASIHUE BEPOSATHOCTM MO BPEMEHMU.

[JononHUTeNbHbIM 3aMac Ha 3aMUPaHKUA, KOTOPbIM ByaeT yuyuTbiBaTbCA Mpu
pacyeTax (Hanpumep, 3KPaHNPOBaAHNE CUTHANA TEIOM YENOBEKa);

JlorHopmanbHoe  CTaHAAPTHOE  OTK/JOHEeHMe  MeA/ieHHbIX  (TeHeBbiX)
3aMupaHnii, Ab. 9To 3HaYeHMe 3aBUCUT OT paspelleHuns LMdpPoBoiN moaenu
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penbeda MECTHOCTU M Hecylwen YactoTbl. TUNMYHOEe 3HayeHue 2-5 ab gns
coBpeMeHHbIX LLMP.

Or, OB CTaHAapTHOE OTKJ0OHEHME BbICTPbIX 3aMunpaHnin Panes, gb. O6biuHO 7,5 ob

oy, Ab CTaHZApTHOE OTKNOHEHWE BPEMEHHON M3MeHYMBOCTU, Ab. Ha paccTtoaHumax
0o 50 Km ot 06bI4HO Konebnetca B npeaenax 2-3 aob ans cywm n o 9 Ab Ans
mops. Cm. Tabnuuy 3 B PekomeHgauum MC3-R P.1406-2 "BnuaHue
pacnpocTpaHeHunsa, OTHOCAWEeecA K Ha3eMHbIM CyXOMyTHbIM MOABUMKHbBIM U
paanoBeLllaTebHbIM ciy>k6am B AnanasoHax OBY v YBY".

CymmapHsbIi 3anac, ab  CymmapHbIit 3anac, ob. PacyeTHan Be/iMYMHA C YYETOM MECTOMOJIOXKEHUA U
BPEMEHHON M3MEHYMBOCTM, a TaKXKe [OOMNOJHUTENbHOrO 3anaca Ha
3aMUpaHuA.

Tun 3acTpPoOMKM Bbi6op TMNA 3aCTPOMNKM:

Mo gaHHbim UMM

OTKprTaﬂ MeCTHOCTb

MpuropogHan

fopoackas

Tun cetn Bbibop ceTu, 414 KOTOpPoW ByayT MCNONb30BaTLCA AaHHbIE NOTEPU HA
NpenATcTBMAX

Mogess 3GPP TR 38.901

3T1a mogenb nogpobHo onmcaHa B TexHnyeckom otyete 3GPP 5G "MccnenoBaHme mogenu KaHana gas
yactot ot 0,5 00 100 Mu" (3GPP TR 38.901, Bepcusa 17.0.0, Bbinyck 17; 2022-04).
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[on. 3anac Ha 3aMupaHyA

Mopens pacnpocTpaHEHWA X

3GPP TR 33.501 w

MPOUEHT MECT M BREMEHI

MpoueHT MecT

MpousHT BpEMEHN

— 1R
[ =11
P
i .
Fx .

3anac Ha SaMupaHyA nb

Twn MmecTHoCTH | Lrban Macro - |

[] MeknoumTs BoAHyio NOBEPKHOCTE WS SOHbI MOKPLITAA

Moodenb 3GPP TR 38.901

Moaxoa K pacyeTy 3anaca Ha 3aMnpaHusa, y‘-IVITbIBaI-OLLI,Mﬁ CTaTUCTUYECKYHO U3MEHYMUBOCTb MO MeCTy U

BpeMeHM, aHaNorMyeH nogxoay, onucaHHomy B mogenu pacnpoctpaHeHma ITU-R P.1812.

MpoueHT mecT, %

MpoueHT BpemeHun, %

JononHuTtenbHbI
3aMac Ha 3amupaHuA,
ob

owN, 4b

Or, Ab

oy, ab

CymmapHbIn 3anac, ab

YcTaHaBMBaeTCA NPOLLEHT MO MeCTy, ANA KOTOPOro byaeT BbINONHEH pacyeT
(5099 %, 06bI4HO 50 %, 90 % uam 95 %) YcrtaHosBuTe 50%, ecnm xoTuTe

NONTHOCTbIO UCKNTHOYNTL BIAHUE BEPOATHOCTU MO MECTY.

YcTaHaBAMBAETCA MPOLEHT MO BPEMEHM, ANA KOToporo 6yaeT BbIMOJIHEH
pacyeT (0b6blMHO 90-95%); YcTaHoBuTE 50%, e€can XOTUTE MOAHOCTbIO
WUCKAIOYNTb BAAAHWE BEPOATHOCTU MO BPEMEHMU.

[lononHWUTeNbHbIN 3anac Ha 3aMUPaHMA, KOTOPbIN ByaeT yuMTbiBaTbCA Npu
pacyeTax (Hanpumep, 3KPaHNPOBaAHNE CUTHANA TEIOM YENOBEKa);

JlorHopmanbHOe  CTaHAApPTHOE  OTKAOHEeHMEe  MeANleHHbIX  (TeHeBblIX)
3aMUpaHuin, Ab. 9To 3HaYeHMe 3aBUCUT OT paspelleHns uMdppoBor moaenm
penbeda MECTHOCTU M Hecylen YacTtoTbl. TUNMYHOEe 3HayeHune 2-5 ab gna

coBpemeHHbIX LLMP.

CTaHAapTHOE OTK/JI0HEHME BbICTPbIX 3aMupaHnin Panes, ob. O6biuHO 7,5 Ab

CTaHZApTHOE OTKNOHEHWE BPEMEHHON M3MeHYMBOCTU, Ab. Ha paccTtosaHmax
0o 50 Km ot 06bI4HO Konebnetca B npeaenax 2-3 aob ans cywmn n ao 9 Ab Ans
mopsi. Cm. Tabnuuy 3 B PekomeHgauum MC3-R P.1406-2 "BnusaHue
pacnpocTpaHeHunsa, OTHOCAWEeecA K Ha3eMHbIM CyXOMyTHbIM MOABUMKHbBIM U
paanoBeLllaTeibHbIM ciy»k6am B AnanasoHax OBY v YBY".

CymmapHblit 3anac, Ab. PacyeTHaa BeanUMHA C yH4ETOM MECTOMOONKEHNA U

BPEMEHHOﬁ U3MEHYNBOCTN, a TaKXKe AOONOJIHUTE/NIbHOIO 3anaca Ha

3aMUnpaHuna.
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Tun 3acTpPoOMKM Bbi6op TMNA 3aCTPOMNKM:
- Rural Macro (Cenbckana MakpOypOBEHb)
- Urban Macro (FTopoacKas MaKpoypoBeHb)

- Urban Micro-Street Canyon (Ffopoackan MUKPOYpPOBEHb YANLbI)

Tunsl 1 napaMeTpsl pacyeToB

RadioPlanner 3.0 no3BoAsieT BbINO/HATbL CAeAyowue TUMbl PacyeToB PagMONOKPbITUSA:
- YpoBeHb NnpuHMmaemoii mouwHocTu (Received Power)
- 30Hbl MAaKCMMaNbHOIO YPOBHA MOLLHOCTM Ha npueme (Best Server)
- CooTHolweHue curHan/(nomexm+wym) (C/(1+N) Ratio)
- MakcumanbHasa nponyckHasa cnocobHocTb (Maximum Throughput)
- Konunuectso goctynHbix cetelt (Number of Networks)
- MakcumanbHasa arperaTHas nNponyckHas cnocobHocTb (Maximum Aggregated Throughput)

- OnpepgeneHne obiacTi c ypoBHEM curHaa Bbile nopora Ha BC u AC (Area with Signal above Both
Base and Mobile Thresholds)

- Konuuectso pgoctynHbix cektopos 5C (Number of Servers)

- BepoatHocTb nokpbiTMA (Coverage Probability)

- YpoBeHb NPUHMMAEMOI MOLLHOCTM onopHoro curHana (RSRP) ans ceteli LTE 1 5G

- YpoBeHb KayecTBa NPuMHATOro onopHoro curHana (RSRQ) ana cetein LTE n 5G

- Pasbpoc 3aaepKKU CUrHanNa Ana CUHXPOHHbIX ceTel paamocsasm (Simulcast Delay Spread)

- YpoBeHb NPUHUMaEMOIN MOLLHOCTU C YYETOM MOMEX /19 CUHXPOHHbIX ceTen pagmocsasu (Received
Power with Simulcast Interference)

- HanpskeHHocTb nons B Touke npuema (Field Strength)
- 3oHbl TalckOut/TalckBack

,ﬂ,OCTyrIHOCTb TOro U MHOTO TUNA pacyeTa onpeaenaeTca TMnom Bbl6paHHOVI CUCTembl.
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YpoBeHb npuHuMaeMoi MmouiHoctu downlink/uplink - Received power DL/UL

Mpu atom TMne pacyeta Ha 6a30BOM KapTe pas3AMYHbIMKM LBEeTamu oTobpakatotca obnactu, rae Ha
NpMeMHUKe NPUCYTCTBYET COOTBETCTBYIOLWMIA AMana3oH YPOBHE MOLLHOCTU CUrHana.
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Cem

| O] #]| Y| E|® |kt O

HaumeHosaHWe cemi |DI'I-I'IH

Tun cuctemel | Generc TRX b

[NapameTphl caTi

Downlirik M Upiink M
YyBcTBMTENE- HUyBcTBMTENE-
HocTe DL m Abwm HocoTe LIL m Abwm
Pammyc pacyeTta IEI KM

AC Nz AC Nz=2
Tun FD405 MD7a5G
MowHocTe nepenativka (BT) 5 50
OcnaBnenwe 8 APT (nk) 0 0.5
BricoTa aHTEHHB! (M) 1.5 3
Koag. yoMneHWA aHTeHHE! (1Ba) 0 3
WMcnonesoeats Hanpaenedryl [ ]
aHTeHHy anA AC (LE)
Tun pacuyeta
Received Power (DL) '

YpoBHM NpUHIMMaemMoii MmowHocT downlink gna AC (UE) N21

I KonuyecTeo YpoBHEA

User  ¥YpoeeHs Ormcarwe

- > abra |Hnmman BHYTPM I'IDME-'UJ,EHl
- | 52 | = | -35 | abm |HumMﬂﬂE|aE|To |
I | -100 | = | 452 |n.EM |Hnmmaﬂ EHE nnME:u.l.&Hunl

[ ] YuTeiEaTs NoMexm No COBMELLEHHOMY KaHany

[] YunTeiBaTs NnoMexm No cOCEAHEMy KaHany

ex (Denkbii - Npo3paqHbIA

I_ Moporoseiid yposeHs otHowenwA CAlLN) | 162 | gF

¥poBeHs NpUHWMasMol MowHocTH downlink ana AC (LE) N22

- > fal= X BOSMMAER |

Mapamempel paciema "YposeHs npuHumaemoli mowHocmu"

Page 76 / 165



RadioPlanner 3.0 240920 PykoBoAcCTBO Nonb30BaTeNs

KonunuectBo ypoBHel
LseT

YposeHb, 4bm
Onucanue

Y4yuTbIBaTb MOMEXM MO
COBMeLLEHHOMY KaHany

Y4yuTbiBaTb NOMEXU MO
cocegHemy KaHany

LseT obnactn nomex (6enbii -
NpPo3payHbIi)

Moporosbiit ypoBeHb
oTHoweHua C/(I+N)

KonmuecTBo ypoBHe NPpUHMMAEMON MOLLLHOCTU CUTHANa

LiBeT ypoBHA NPUHMMAEMOI MOLLHOCTU CUTHanNa

YpoBeHb NPUHMMAEMOIN MOLLLHOCTH, AbMm

TeKcToBOE Nosie Kak onncaHne Ansa Kaxkaoro U3 ypoBHEN CUrHana

BbINOAIHMTE pacyeT NOKPbITUA C Y4EeTOM NOMeX B COBMELLEHHOM
KaHasie, UCNoab3yAa YaCTOTHbIE NPUCBOEHUA ONA KaXKO0ro CEKTOpPaA.

BbINO/IHUTL pacyeT NOKPbITUSA C y4eTOM MOMEX NO cocegHeMY
KaHa/y, UCNOb3ys MapameTpbl B HACTpoiKax cetu (LUnpuHa KaHana
1 N36upaTeNbHOCTb MO COCeAHEeMY KaHany), a Tak:Ke YacTOTHble
Ha3HauYeHWsA A1A KaXKAoro CeKTopa.

Bbibop uBeTa, KoTopbiM 6yaeT o6o3HavyeHa obnactb nomex. Ecnm
Bbl6paTb 6enbiii LBET, To 061acTb OyaeT Npo3payHoi.

Tpebyemoe otHoweHune C/(I1+N), Ab. 3To MMHMMaNbHO AOMNYCTUMOE
oTHouweHue C/(I1+N), Tpebyemoe npruemMHUKOM AN «NpUemaIemomn»
paboTbl. «[premaemblin» MOXKET 03Ha4YaTb Pa3HOE C TOYKM 3peHuUs
KayecTBa CMrHana, NO3TOMY 3TO 3HAYEeHME MOXKET ObITb pa3HbIM B
3aBMCMMOCTM OT KOHKPETHOWM CUCTEMbI paanocBasun. ObnacTb C
otHoweHnem C/(1+N) Huxe Tpebyemoro oTtHoweHus C/(1+N) byaet
NoKa3aHa Ha KapTe KaK 30Ha Nomex.

Ona aboHeHTCKOM cTaHumMyM Nel MOMKHO YCTaHOBWUTb OT OZHOTO A0 BOCbMW Pas/IMYHbLIX YPOBHEN
NPMHMMAEMOrO CUTHaNa, U TaKMM 06pPa3oM CMOAEIMPOBATL PA3/IMYHbIE YCI0BUA NpuemMa (Hanpumep, Ha
y/mue, BHYTPU CaNoHa aBTOMOBUAA, BHYTPY NOMELLLEHWUI U T.4,.).

Ona aboHeHTCKoM cTaHumun Ne2, B KauecTse KOTOpOVI npegnonaraeTtca BO3nman aboHeHTCcKas CTaHUmnA C
pasmelwieHnem aHTeHHbl Ha Kpbllwe aBTOM06MJ'IFI, MOXHO YCTaHOBUTb TOJIbKO OAUH YpPOBEHb
NMPUHUMAEMOTO CUIrHana.

B pacuyeTe TaK:Ke MOMKHO y4yecTb BHYTPUCUCTEMHbIE MOMEXM MO COBMELLEHHOMY WU COCeAHMM KaHanam,
OTMETMB COOTBETCTBYIOLIME YEK-OOKCbI B HUMKHEN YacTu naHenun. Mpu 3TOM 30HbI, rae uHTepdepeHLms no
COBMELLLEHHOMY M/MAWM COCeAHMM KaHanam MpeBblaeT AONYCTUMYLO, 6yayT MCKAYeHbl M3 30Hbl
NOKpbITUA. MoNE3HBIM CUTHAIOM NMPUHMMAETCA CUTHA C MaKCMMabHbIM YPOBHEM B AaHHOM TouKe. Mpwn
pacyeTe Nomex BCEraa y4mTbiBaeTCA LIYMOBAaA COCTaBAAIOWAA, KOTOPasA 3aBUCUMT OT 3KBMBAJIEHTHOWM
LUYMOBOM NOOCHI U KO3 dULMEHTA LyMa NTPUEMHMKA (334at0TCA BO BKNaAKe «TEN10BOM WYM 1 MOMEXU»
COOTBETCTBYHOLLEN CETH).

PacueT nomex BbINOHAETCA TONbKO AN 0AHOro TMna aboHeHTCKoM cTaHumm — AC Nol.,
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. RadioPlanner 3.0 D:\Dropbox\00_RadicoPlanner 3\npumepe npoextosDMR_150 MHz_Uplink_ITU-R 1812 model.rp3

-

10 ~ OpenTopoMap

O @D E|BBBI_ DI ?-

@ Mposxt RadioPlanner Cem » .
i WHoopmauna o npoexTe
3 Hocrpore I RARI P L =1 IEE
{1 MeopaHHele ,I__/
HaumetoBarmue cemm |DMH | =
N\n Mogens pacnpocTpaHetia -
Cpasterie 3FM1 Tun cucTeme |Genevic TRX v| """“"-“‘5
52 Cnow kapTsl
B Omiemsl MNapameTpbl cem
B Pactereis roue Downink ML Uplink M
YyscTBMTENE- YyscTBMTENE-
noem DL 100 aGw Hoem UL (100 AGw
Papmyc pacveta IEI KM
AC N=1 AC N=2
Tun PD405 MD785G
MowHocTe nepeaatumka (Bt} 2 25
Ocnatinerve 8 APT (16} 0 05 RadioPlanner » Legend X
aony s eesxnalial 15 3 MpoeT: Hoewlil npoekT 24.08.2023
Kosw. yeuneHua aHTeHHE (abu) 0 3 Cets: DMR
Twn pacueta YacToTta uplink: 152 My,
Mopor npuemdnka: -100 gbm
| Received Power (L) ~ | Mogens pacnp.: Rec. [TU-R P.1812-8
Mo mecty: 85%; no epemeqn: 85%
YpoBHW npuHMaemoii MowrocTy uplink gna AC N21 ~ Tun pacyeta. Received Power (UL)
AC N2t (BoicoTa: 1.5m; Yeunenwne: 0 gBw)
KonusecTeo ypoBHeit W -35 0EM HOCHMAR BHYTPMW MOMEWEHIi
M -%2 pEM HOCMMARA B 3BTO
L= EEEED e -100 gBM HOCWUMERA BHE MOMELLEHIIA
- = nbm HOCHMERA BHYTDW NMOMELLE! AC MNe2 (BoicoTa: 3m; Younedwe: 3 gbu)
- | 52 | = | -85 | nbm |HocuM5aEaETo S [ -100 B zozmman
I | -100 | + | 92 | aEm |Hocumaa BHE NOMELLEHWA 7 i::;ﬁig?_ﬂ;isgs 1589
MIMO: None
Yposett npwema AC N21:-59.3 abm
Yposetb npuema AC Nz2: -84.3 nbm
A Kanans UL: (120)155.675 M,
£ >
1 ]
N55.334613° ES3696534° | 2060 | | 5/5 | i 15 km '

Mpumep pacyema yposHel npuHumaemol mouyHocmu 015 cemu DMR

30HBI MAKCMMAaJIbHOT'O YPOBHS MoIHOCTU Ha npueMe downlink/uplink - Best Server DL /UL

B #aHHOM TuMe pacyeTa Ha 6a30BOI KapTe oTobparkatoTca 061acTu, B KOTOPbLIX MOLLHOCTb Ha npueme
downlink/uplink ot cooTtseTcTBytOWEr0 cekTopa BC 60/bLie, 4em OT cekTopos apyrnx BC. Mpu sTom LBeTa,
KOTOPbIMM 0603HAYalOTCA 30HbI OT PA3/IMYHbBIX CEKTOPOB MOTYT ObITb Ha3HayeHbl aBTOMATUYECKU U3
CTaHZAPTHOro Habopa MM HasHayeHbl B COOTBETCTBMM C LIBETOM, YKa3aHHbIM B NMapameTpax CekTopa.

Twn pacueTa

‘Best Server (DL) v

HasHaueHWe LEeToE
(@ WMcnons=0Bats aBTOMATMYECKOE H3SHaYEHWE LBETOR

() Wenone3oBats UBET CEKTOPa

Mapamempol pacdema "30HbI MaKCUMAsAbHO20 yposHA" (Best Server)
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Mcnonb3oBaTb aBTOMATUYECKOE HasHayeHune ugeToB cekTopam BC BbinoaHAeTcA
Ha3HayeHue LBETOB aBTOMaTUYECKU U3 CTaHAAPTHOro Habopa
Mcnonb3oBaTb LBET CeKTopa HasHayeHune ugeToB cekTopam BC BbINOAHUTCA B

COOTBETCTBUM C LLBETOM, YKa3aHHbIM B NapameTpax
ceKTopa

. RadioPlanner 3.0 D:\Dropbox\00_RadioPlanner 3\npumepel npoektoe’5G_N48+LTE_Band3+LTE_Band20_M5K.rp3

(% & | 15 - opensweemap Iﬁl..lllﬁzllll
8 Mpoext RadioHanner_ ~

----- i WHoopmauna o npoexTe
HacTpoiikn

----- i MeogaHHbie

----- An Mogens pacnpocTpareria
----- Cpastense 3PT

Cnow kapTe!l

*, DononHuTensHeie pacyeTsl

=[]« Caime
£ Cluster 1
=-[E% 8501
&[0/l LTE Band 20 (800 M)
[ [®3 Cexrop 0
..... [=] 3y Cexrop 120°
ol [=] 3 CexTop 240°
E| |_—_|ful LTE Band 3 (1800 MHz)
----- = Cexktop O RadioPlanner » Legend
o O3 Cerrop 120° MNpoexT: Test project
""" CJ 3y Cerrop 240° Cers: LTE Band 20 (500 MHz)
E| O An 5G N4B (3500 MHz) YacToTa downlink: 842.25 My
----- = Cexktop 0° Mopor npuemHinka: -101 gEm
..... O3 Cexrop 120° Mogenb pacnp.: Rec. ITU-RP.1812-8
..... O3 Cexrop 240° Mo mecTy: 80%; no epemenn: 80%
- .'ﬁ' BS02 Twn pacyeta: Best Server (OL)
E| L—_”U'l LTE Band 20 (800 MHz) UE BuicoTta 1.5 m Ycounenwne O gBu
..... =y Cextop 07 - ) 3 2 o Cair: BSO710.287 ke | 11367
----- B Corp 120 O B, 20
L [=] 3y Cexrop 240° o oL YpoaéHb Ha npueme: -48.5 abm
E| |:| Ap LTE Band 3 (1300 MHz] 3 \ 2 5. Kanane DL: 843.25 My
: 1=\ Cektop 0 | 500 m |
N55.049908° ES2.908840° | 1443 |  Tlopomckas sactpoitka | 721 |

Mpumep pacyema Best Server dna cemu LTE

Pacuet c yueTom 6as1anca momHoCTH (Areas with Signal Levels above Both the Base a Mobile
Threshold)

Mpu BbINO/SHEHWMM pacyeTa C yyeToM 6afaHCca MOLHOCTM MPOrpamma CHayana BbIMO/HAET CPpaBHEHUe
3HepreTnkKn HanpasneHnin downlink u uplink gns cektopa 6a30BOI CTaHUMKM 1 3aTEM NPOM3BOAUT pacyeT
PaAMONOKPbITUA ANA TOro HanpaBAeHUs, Y KOTOPOro MeHbLUEe YPOBEHb CUIHaNa Ha NpUeMe.

PacuyeT NoKpbITUSA € yueTom 6asaHca MOLLHOCTM MOKHO BbINONHWUTL A5 Pa3HbIX YC0BUIA UCNOb30BaHUSA
aboHeHTCKoOM cTaHuum N2l (HocumoW), Hampumep - B MNOMELLEHMAX, BHE MOMELLEHNA M BHYTPU
aBTomobuAA. Kaaomy ycnoBuiO MCMO/b30BaHWA COOTBETCTBYET CBOM LBET M CBOE 3HayeHWe noTtepb
(3anaca) Ha NPOHMKHOBEHWE CUrHaNA, KOTOPOE YKa3bIBAOTCA B Noae Gopmbl.

Ona mobunbHOM cTaHLMM N22 BbINOAHAETCA pacyeT BHE MOMELLEHUN.
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KonnmuecTBo ypoBHel

Lser

MNoTepn Ha NpOHNKHOBEHMe, Ab

OnucaHue

Cem »
v | @) F] V]3| H|® || &t
Haumeriosatie cem |DMR
Tn cvcTembl | Generic TRX v

[NapameTpkl cem

Dawenlink My
HUyBcTBMTENE-
HocTe DIL AGwM

Fapmyc pacueta E KM

Uplink My

YyBcTEMTENE-
HocTe LIL AbM

AC N1 AC N=2
Tun PD405 MD7a5G
MowHocTe nepenamvka (BT) 2 25
Ocnatneqwe 8 AFPT (nk) 0 0.5
BricoTta aHTEHHBI (M) 15 3
Kosd. youneHwA aHTeHHE! (oba) 0 3

Tun pacuyeTa

Areas with Signal Levels above Both the Base And Mobile Thresha

JoHa NokpeITMA © yyeTom BanaHca mowHocta ana AC N1

31 | KonwuecTteo ypoBHei

Ueet [MoTepu Ha NpoHWKHOBEHWE

Orucanve

~ Al

| BHyTPK 303HMA |

- ob |B aBToMoBKrne |

— [

| BHe nomelLeHnA |

JoHa NokpeITMA © yyeTom BanaHca mowHocta anA AC Nz2

BrinonHATE pacyeT anA AC N2

Leer [oTepu Ha NpOHWMKHOBEHWE

Onucanue

P2 Lo s |

Mapamempel pacuema c yyemom b6anaHca MowHoCmMu

Konnyectso OT06pa)'KEIEMbIX 30H PagnonoKpbITUA

LiBeT 30HbI PagnonoKpbITUA

TekcToBoe none

BennumHa noTepb Ha NPOHUKHOBEHUE, ab
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® RadioPlanner 3.0 D:\Dropbox\00_RadioPlanner 3\npumepel npoextos\DMR_150 MHz_Uplink_ITU-R 1812 model.rp3 - O *
o R— Iy Iy Iy =
L R ¢ @ BE BEEE L D ?-
----- - Mpoext RadioPlanner Cem » 4
i WHobopmauna o npoexTe - P—
{Q}Hacmonm %Eﬁﬁﬁﬁ’@mu
eopatibie HaumerosaHue cem |DMR
Mogens pacnpocTpatetna
Cpasretine 3PM1 Tun cucTembl | Generic TRX ~
52 Cnow KapTsl
5% [ononHUTENEHBIE PACHETH! MapameTpsi ce
----- 5 Oruemsl ) :
_____ & Pacuersis Touke Downlink Ml Uplink Ml
[ Ar Cem YyscTEMTENL- [ YyscTBMTENS- |
=18 ovR HocTs DL m abwm HocTs UL m abwm
E|E| utg CaiiTel Pamyc pacueta KM
- e BS 001
~[®] 3y Cextop 0° AC N=1 AC N=2
(=" BS 002 Tun PD405 MD785G
- [m] 3y Cexrop 07 MowHocTe nepegammka (Bt} 2 25
=N 8 BS 003 OcnaBnenme 5 AT (15) 0 0.5
: E“E ?S I(}:;(TDD 0 BhicoTa aHTeHHs (M) 15 3
L3 Cexrop 0 Kosw. yeunerua aHTenHE! (abu) 0 3
E|---E|‘}§{’ BS 005 Twn pacyeTa
=1\ Cewtop 0° Areas with Signal Levels above Both the Base And Mobile Thresho
30Ha NoKPLITMA € yyeTom GanaHca MowHocTi ana AC N1 ~ 1’ i ,—F/ BpHBI
3 ~  Konwuecteo ypoBHed ,---""J‘/ j' L 'f
o, A |
Lset [MMoTepw Ha NpoHWKHOBEHWE COrncanue - } / NpoekT: HoBsi npostT 24.08.2023
15 B BryTpm 30aHuA Cera: DMR
- | | A | e / YacTota DL/UL: 165 MMy / 152 MMy
| a | 6 |B aBTomMoBune \}/ Nopor npuemHnka DL/UL: -100 gBm/ -100 gBr
Mogens pacnp.: Rec. TU-RP.1812-6
| 0 | b |BHe NOMELLEHHA Koneuosn Mo mecTy: 85%; no Bpemern: 95% |
Twun pacyeTa: Areas with Signal Levels above |
|AC Ne1 (BuicoTa: 1.5m; Yeunenne: 0 gbu) |
3oHa NoKPLITMA © yyeTom GanaHca MolwHocT ana AC N=2 B BHyTpw 33aHmnA {15 g6 noTepw Ha I'IDUHl"i
. EasTomobune/8abnoTepn Ha NpoHWiH
BeinonHaTe pacueT ana AC N2 BHe nomewerna (0 a6 NoTepy Ha NpoHN|
AC Me2 (BoicoTa: 3Mm; Younenwe: 3 gbu)
LseT loTepu Ha NPOHUKHOBEHWE Onuncanme l B /005 NoTepit HA NPOHIKHOBEHIE
[0 |5 | v [ | |
. R A\ | f——25km—— |
5/5

lMpumep pacyema ¢ yyemom b6asnaHca mowHocmu 015 cemu DMR

CootHomeHue curHasi/(momexu+mym) downlink/uplink - C/(I+N) Ratio DL/UL

OtHoweHwue (C/(1+N)) aBnseTtca Ba>KHON BEIMYNHOM, UCMONb3YEMON NPU OLLEHKE KauyecTBa CBA3M B CETU U
BAUAIOLWLEN Ha YacToTHOe NaaHupoBaHue. RadioPlanner 3.0 no3BonaeT paccymTaTbh M 0TO6Pa3nTb 061aCTH
¢ pa3nndHbiMu 3HadeHmammn C/(1+N) downlink/uplink gns nomex Ha coBmeLL,EHHOM M COCeAHUX KaHanax.

Anroputm BblumcneHma C/(1+N) cneayrolmii:

- Onpepenserca CUrHan ¢ MakCMManbHbIM YPOBHEM B 3aAaHHOM Touke (C), 3TOT cMrHan npuHUMaeTcs
KaK nonesHbli

- PaccuuTbiBaeTCA CyMMa MOLLHOCTEM Mellalowmx curHanos (l) — curHanoB OT ceKTopoB 6a30Bbix
CTaHUMI, NPEeBbIWAOWNX MUHUMANbHbIA YPOBEHDb Ha Npueme 1 PaboTaloLMX Ha COBMELLEHHOM MUK
cocegHMX KaHanax. MoOLWHOCTb cocegHero KaHana onpeaenserca C yyeTtom uM3bupaTesnbHOCTM No
cocegHemy KaHany (3agaeTca Bo BKiaake «TennoBon Wym v NOMexu» COOTBETCTBYIOLLEN ceTu). YueT
nomex Nno cocegHemy KaHany MOMKHO OTK/IOUYNUTb, B 3TOM Caydae 6yayT y4MTbIBaTbCA TO/IbKO NOMEXU
MO COBMELLEHHOMY KaHany.
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- PaccuuTbiBaeTcs WwWymoBsana cocTasaaowan (N), KoTopas 3aBUCUT OT SKBMBA/IEHTHOW LUYMOBOI NOAOChI
N KoaddUUMEHTa LWyMa NPUEMHMKA, KOTOpble 334al0TCA BO BKNaAKe «TennoBOM LWYM M MOMEXU»
COOTBETCTBYHOLLEN CETH.

- BbluMcnseTcA oKoH4YaTesnibHoe cooTHoweHue C/(1+N).

Twn pacueTa

CA{l+N) Ratio (DL} ~

@ AC(UE)N=1 () AC (UE) Nz2
CooTHoweHWE curHans (momMexm-Hoyr ) downlink

F Komumuectso yposHeii

Liser Yposets Onmcanie

— < [ ] | |
B | 21 |- | 18 | a5 [sF2 |
Bl | ¢ |- | 15 |a5 [P |
B | 5 |-] 5 |6 [sF10 |
| [ 9 |=[ 6 |ab [sFo |
| | 6 || 3 |ab [sF8 |
B | 2 |- 5 |5 |

YUThIBATE NOMEXRI N0 COBMELLEHHOMY KaHany

[] YuuThiBaTe NOMEXW N0 COCEOHEMY KaHany

Mapamempesi pacyema "CoomHoweHue cuzHas/(nomexu+wym)" dns cemu LoRa

AC (UE) Ne 1/ AC (UE) Ne 2 ABOHEHTCKaA cTaHUmMA, 415 KOTopon ByaeT BbINOJIHEH pacyeT

Konunuyectso ypoBHei Konunuectso otobpakaembix yposHeit C/(I1+N)

LUseTt LiseT ypoBHA

YposeHsb, Ab 3HaueHwue cooTHoweHua C/(1+N), b

Onucanue TekcToBOe none

Y4ntbiBaTb NOMEXM NO BbINONHUTL pacyeT NOKPbITUA C y4ETOM NOMEX B COBMELLEHHOM

COBMeLLEHHOMY KaHany KaHase, UCNO/1b3yA YacTOTHble MPUCBOEHUA ANA KaXKA0ro
ceKTopa.

YuntbiBaTb NOMEXM NO BbINONHUTL pacyeT NOKPbITUA C y4ETOM NOMEX MO coceaHeMy

cocefHeMy KaHany KaHa/ny, UCnosib3ysa NapameTpbl B HacTpolkax cetu (LunpuHa
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KaHazia un M36MpaTeanOCTb no cocegHemy KaHany), a TaKXe
YaCTOTHbl€ Ha3Ha4YeHNA ON1A KaxX40ro CeEKTopa.

. RadioPlanner 3.0 D:\Dropbox\00_RadioPlanner 3\npumepel npoektoe'LoRa EU 868 MHz_Smolensk.rp3 - O *
['_{'-"E 12~ OpenStreetMap & .@@l:HD ?-

® Mpoext RadioPlanner Cem

i WHoopmauna o npoexTe
3 Hoopor lals>]R[E[e]m=]w]n]
Ay
& Teonaroie Haumerosarmue cemm |LORa EU 868 MHz |
N\n Mogens pacnipocTpaHeHin
Cpasretine 3PM1 Tn cucTemsl |Genenc TRX V|
2 Cnow kapTel
& Oreml Mapametpsl ce™
B PacueTs B Touke Downink [353.3 | M Uplink MM

. Y . 4 .
Dflnseuesomtz) Seomin [ Jaew TRl 2B

E-[=] e Caitrel
5[5 BS 001 Pamycpacseta [50 | km

AC N=1 AC N=2
Tun Portable Mobile
MowHocTe nepeaatumka (BT) 0.03 0.03
OcnaBnetme 8 AFT (aB) 0 0
BricoTa aHTeHHE! (M) 2 10
Ko, youneHwA aHTedHb! () 0 3
Tun pacuyeTa
|C/(+N) Ratio (DL) v

CootHoweHwe curan/{nomexmn-+uym) downlink gna AC N1

KonwuecTso yposHei

RadioPlanner = Legend

Lpet YpoBeHs OnmcaHne M MpoekT: Test Project
CeTb: LoRa EU 868 MHz
I < | 21 | ak | | " Yactota downlink: 8588.3 My,
i . Rec.ITU-RP.1812-8
- | -21 | = | 18 | ab |SF12 | I'I:ﬁ!e:c:::g:}n‘}:; noeacpeMan: S0%
B [ ][5 ) s | G Bucore 20, vennenne: a5
P [ 5 ]-[ 5 ]as[sF0 | B ' WeT_;:z;xno cosmeweromy kavany: [
I L] + £ B [SF5 W -18 dB 5F12
: : : : " : : W -15 dBSF11
- £ + -3 B [SF2 M -5 dB SF10
. -6 dB SF3
B [ : |- % ][5 | W -3dB SF8
W 45 dB 5FT7

Cait: BS 0031 0.515km | 110.7°
o LmaryT cextopa: 0°
[l YumeisaTs nome no coBMELLEHHOMY KaHany | Yposetb Ha npueme: -103.3 nBm
C/(l+N): 16 nb

[ Yunmsisats nomex no coceaHemy kaHany v | Kanans: DL: 868.3 MMy

I 5km 1l

N54770395° E32.039223° | 2490 |  Tlopomckas sactpoitka | 7 |

Mpumepa pacyema C/(1+N) dns cemu LoRa

MakcuMasibHas nponyckHas cnoco6Hocts downlink/uplink - Maximum Throughput DL/UL

B paHHOmM Tune pacyeTa Ha 6a3oBoiM KapTe oTobpaxkatoTca 06/1acCTM C MaKCMMasbHO BO3MOMKHOW
NPOMYCKHY cNocobHOCTbIO OT ceKkTopa BC.

Ona LTE/5G ceteit paccuuTbiBaerca uHAeKc MCS Ha ocHoBe paccumTaHHoro C/(1+N) u Tabauubl
napameTtpos cuctembl LTE/5G. MaKcumanbHaa nponyckHas crnocobHocTb, onpeaenserca C
ncnosnbsoBaHMem dopmyn u Tabanu, 3GPP.

Ona Generic TRX makcMmanbHasa MpPOMycKHaa cnocobHOCTb onpeaennaeTcs Ha OCHOBE PaCyYMTAHHOro
C/(1+N) no Tabnnue afanTMBHOW MOAYAALMM HA BKAAAKE NapaMeTPOB CUCTEMDI.
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Tun pacuyeTa

Maximum Throughput (DL) w

@ AC (UE)N=1 () AC (UE)N=2
MakcumaneHanA NponyckHan cnocofHocTe dawnlink

8 | KonwuecTteo ypoBHed

Leer  3nayetwe Ormcanne

__REENE | |
B [ e |- [ 50 |weps| |
|40 |- | 60 | wmops | |
B [0 [-[ % |ws |
| | 10 | = | 20 | mbps | |
| | 7 | =] 10 |Mops| |
P L5 =7 [ s |
P L [ =15 Jmeps |

Mapamempsl pacyema "MakcumansHaa nponyckHaa cnocobHocms" 0as LTE

AC (UE) Ne 1 / AC (UE) Ne 2 ABOHEHTCKanA cTaHUMA, AN KOTopoi byaeT BbINOAHEH pacyeT
KonnyecTBo ypoBHel Konnuectso oTobparkaembix ypoBHe

LseTt LiseT ypoBHA

3HaueHwue, gb MakcumanbHas NpPonyckHas cnocobHocTb, Mbps

OnucaHue TekcTtoBoe none
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. RadioPlanner 3.0 D:\Dropbox\00_RadioPlanner 3\npumepel npoektoe’5G_N78+LTE_Band12+LTE_Band2_MN5K.rp3 - O X
(=~ | 15 - Opensweemap ¢ @ BE BB b 2
= == "

8 Mpoext RadioPlanner_ ~ .
----- i WHoopmauna o npoexTe
HacTpoiikn

----- i MeogaHHbie
----- N\ Mogens pacnpocTpatenia

RadicPlanner » Legend

..... B Omuets MpoexT: Test project
..... &, Pacuetsis Touke | | CeTb: 5G N78 (3700 MHz)
[ Ar Cem W YactoTa downlink: 3750 My,

Kondmrypauwa: BW=100MHz; 3CS=30kHz; P
Harpyzka Ha aueiky: 75%

S0 |Mogens pacnp.: Rec. ITU-RP.1812-6
i Mo mecTy: 30%; no spemern: 30%

8\ LTE Band 12 (700 MHz)
5]\ LTE Band 2 {1300 MHz)
------ [= /\» 5G N78 (3700 MHz)

|':'|E| o;‘; CaiiTsl Twn pacdeTa: Maximum Throughput (OL)
EEE Cluster 1 [y UE Buicota 1.5 m Younenue 0 gBn
,_:_|E| %I BSO1 W 1200 Mbps
2-[l A\ LTE Band 12 (700 1 1000 Mbps
" C o 800 Mbps
[=] 3y Cextop ) M 400 Mbps
~[=] 3y Cextop 120 [ 200 Mbps
-[=] 3y Cextop 240 M 100 Mbps
[=]A\n LTE Band 2 (1500 1 1 50 Mbps
-[®] 3y Cextop 0° W 10 Mbps

-[=] 3y Cextop 120°

13\ Cexop 240° Caiir: BSO110.064km | 110

AzamyT cexTopa: 120°

E||_T_| Ap 5G N78 (3700 MHz) L MIMO: SDMA/Adaptive (TDD) 82
..... [5] 3y Cexrop O ; : ! ) "M Vposes Ha npueme: 65 b
_____ oo o ] ! i M C(sN): 23 2B
_____ Ei CeKTop 240 1 1| 8 1 '. | Modulation: 256Q0AM
@ ESD; SKTOP Maximum Throughput: 1226 8 Mbps
&[] Ax LTE Band 12 (700 1 |
-[=] 3 Cexrop 0°

-[=] 3y Cextop 120°
-[=] 3y Cextop 240°
S-[Ax LTEBand 21900 1 v ||

N55.060257° ES2.914376° | 1521 |  Tlopomckas sactpoitka | 7/63 |

Mpumep pacyema makcumansHoli nponyckHoli cnocobHocmu 044 cemu 5G (NR)

KoanuyectBo aoctynHbIX ceKTOPpOoB downlink/uplink - Number of servers DL /UL

Mpu BbINOAHEHUW 3TOro pacyeta Ha 6a30BOM KapTe OTOOPAKAKOTCA 30HbI BO3MOMXKHOIO pasmMelLeHus
abOHEHTCKMX CTaHUMi ¢ obo3HauyeHWem KosamyecTBa cekTopoB BC, ¢ ypoBHEM Ha npueme Bbiwe
33a[,@HHOTO NMOPOroBOro ypoBHA. JaHHbIM TN pacyeTa 4YacTo TpebyeTca NpPW NAaHMPOBAHUM CeTer Ha
ocHoBe becnpoBogHbIx TexHosoruii loT LPWAN: LoRa, "CTPUXK" n apyrux.

Twn pacueTa

Number of Servers (DL) v

® AC (UE)N=1 () AC (UE) N=2

KonwyecTeo oocTyNHbE cexTopos downlink

MakcumaneHoe KonuiecTEo CEKTOpOE

Ler fonecTeo Onmcarme

[ ] 1 [es |
e 2 s |
[ =23 [Bs |

Mapamempol pacdema Koau4ecmsea 0ocmynHbix cekmopos 5C
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AC (UE) Ne 1/ AC (UE) Ne 2

MaKkcrmanbHoe KONnYecTBo
CEeKTOopOoB

Lser

OnuncaHue

ABOHEeHTCKaA cTaHLmMA, 415 KOTopon ByaeT BbINOJIHEH pacyeT

MaKcMmanbHoe KOIMYecTBO A0CTYNHbIX cekTopos BC

LiBeT, 0603Ha4aoLWMi1 COOTBETCTBYIOLLEE KOIMYECTBO AOCTYMHbIX
cektopos bC

TekcToBoe none

. RadicPlanner 3.0 D:\Dropbox\00_RadioPlanner 3\npumepel npoexrosiLoRa EU 868 MHz_Smolensk.rp3 — O *
[(Z- & | 12 - opensueetmap ¢ @ BE BB b 2
Mpoext RadioPlanner Cem » "B
i WHoopmauna o npoexTe — P
& oo K E1EARI B ] L= IEHE
& Teomartuie Haumerosarmue cemm |LORa EU 868 MHz |
Mogene pacnpocTpaHeHu,
Cpasretine 3PM1 Tun cuetemer |Gmu|c TRX ~ |
-£2 Cnow KapTsl
% Omiesi MapameTpsl cem
-, PacueTsl B Touke -
E com Downlink [8683 | MM Uplink My
. [DEJLoRa EUBBEMHz|  WymetBMrene- T o HyscTBuTene- [T Bl
EE“-“: CaiiTsl Hocte DL HocTe LIL
=[] e BS 001 Paguyc pacueta IEI KM
i [m] 3y Cextop 07
E‘E"ﬁ' BS 002 AC N=1 AC N=2
i-[=] Xy Cektop 07 Tun Portable Mobile
= E‘ 'ﬁ' BS 003 MowHocTe nepeaatumka (BT) 0.03 0.03
~[BJR) Cekmop 0" | [Ocnagnenme & AT (2E) 0 0
= E‘ % E.S [g:( o BricoTa aHTeHHE! (M) 2 10
b 3 Top
g E"ﬁ' BS 005 Koz, younenua aHTeHHe (abu) 0 3
“[m] Ry Cextop 07 Tun pacueTa
o-E 85008 [Number of Servers (DL) v
i [m] 3y Cextop 07
B E‘ ‘ﬁ' BS 007 Konwuectso poctynHewx cexTopos downlink ana AC N2l r,:t_. -
“..[w] R Cexrop 0° 5 -
MakcuManeHoe KoNMYECTBD CeKTOpoB RadioPlanner  Legend
Konwuectso MpoekT: Test Project
UseT cercropos Lorcase Cers: LoRa EU 868 MHz
YacToTa downlink: 868.3 My,
- 1 |ES | |Nopor npuemHnga: -140 gBu
l_ 2 | BS | |Mogens pacnp.: Rec. [TU-R P.1812-8
Mo mecTy: 30%; no epemern: 30%
- =3 |ES | 1 o Tun pac4eta: Mumber of Servers (OL)
AC Mgt (Boicota: 2m; Younernwe: 0 gBu)
W1 ES
2 BS
T ER=S
| CaiT: BS 006 | 4.683km | 217.17
AzumayT cextopa: 0°
YposeHb Ha npueme: -118.3 abm
.| Number of Servers: 6
N54783464° E32.050552° | 2485 |Mnoman roponckas sactpoiika 77 | ’ 5 km ’

lMpumep pacyema Koauuecmea 0o0CmynHbix cekmopos 078 cemu LoraWAN

BeposTHocTb nokpbiThst downlink/uplink - Coverage Probability DL/UL

ITOT pacyeT NoKasblBaeT 30Hbl MOKPbLITUA A8 33aHHOW BEPOATHOCTM Ha OCHOBE pacnpegeneHua Maycca
(HopmanbHoro pacnpegenenus). Mpu pacyete onpeaesnseTca 3anac Ha 3aTyXxaHWA B KaXKA0W pacHeTHOM
TOYKE Ha OCHOBE YPOBHA NPUHMMAEMOro CUrHaNa No OTHOLIEHMIO K MOPOroBOMY YPOBHIO. BepoAaTHOCTb
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NOKPbITUA onpeaenseTcs no JIOrHopMaabHOMY pacnpeaesieHnto 3anaca Ha 3aMmMpaHus. Momexu 1 Wymbl
Npu1 pacyeTe He YYUTbIBAKOTCA. 3HAaUEHMA CTaHL4APTHBIX OTKIOHEHMI NPU pacyeTe bepyTcsa 13 NapameTpoB
«BepoATHOCTb  MOKPbLITUAY, 3HAYEHMA CTaHOAPTHbIX OTK/JAOHEHWIA B  MapamMeTpax MOAenu
pacnpoCTpaHeHUs UTHOPUPYIOTCA.

Twn pacueTa

Coverage Probability (DL) w

@ AC(UE)N=1 (O AC (UE) Ne2

BepoAtTHoCTE nokpeimaA downlink

4 Komumuectso yposHeii

Lset 3HaueHme Onucaque

B - 9 | | |
= [ 5 | |
| = | %0 |% | |
| >| 50 |% | |

lMapamempeol pacuema "BeposamHocmes nokpeimua"

AC (UE) Ne 1/AC (UE) Ne 2  ABoHeHTCKana CTaHumsA, 417 KOTopon 6yaeT BbiNoAHEH pacyeT

ow, A6 JlorHopmanbHOe CTaHZapPTHOE OTK/JOHEHWE MepgeHHbIX (TeHeBbIX)
3aMupaHuin, Ab. 3TO 3HayeHMe 3aBUCMT OT paspeleHus uudppoBoin
Mmogenn penbeda MeCTHOCTU U BEINYMHbBI HECYLLe YacToTbl. TunnyHoe
3HayeHue 2-5 ab ana cospemeHHbix LLMP.

Or, OB CTaHAapTHOE OTKAOHEeHMe GbICTPbIX 3amupaHuii Panes, ab. O6bliuHO 7,5
ab
oy, Ab CtaHaapTHOe OTK/IOHEHMEe BpPeMeHHOW u3meH4ymBocTH, ab. Ha

paccToaHuAx go 50 Km ot obbl4HO Konebnetcs B npeaenax 2-3 ab gns
cywn n go 9 gb ana mops. Cm. Tabaumuy 3 8 PekomeHgauum MC3-R P.1406-
2 "BansHne pacnpocTpaHeHWs, OTHOCALLEECA K HAa3eMHbIM CYXOMYTHbIM
NoABUXHbIM U pagnoBeLLaTeNbHbIM cy*Kbam B AnanasoHax OBY n YBY".

Konunuyectso ypoBHei KonunyectBo oTobparkaemMbix ypOBHEW
LUseTt LiseT ypoBHA

3Ha4yeHue BepoaTtHocTb, %

Onucanue TekcToBoe none
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. RadioPlanner 3.0 D:\Dropbox\00_RadioPlanner 3\npumepel npoektoe\DMR_150 MHz_Uplink_ITU-R 1812 model.rp3 - O *
[ & | 10 * OpenSteetMap ¢ @ BE BEEE L DB ?-
-/ Mpoexr RadioPlanner Cem E : . s
..... i W =
o o]y REe]m]w]n]
ﬂ.l@l ;e:nj’:ngH::mpochaHeHuﬂ Haumerosarne cem |DMR |
Cpasretine 3PM1 Tun cucTemel |Genenc TRX V|
52 Cnow KapTsl
% ononHuTenbHsIE pacyeTs! MapaMeTps! ce™

Downiink M Uplink My
iy ai PR s
Papuyc pacueta IEI KM

AC N=1 AC N=2
Tun PD405 MD785G
MowHocTe nepegatumka (Bt} 2 25
Ocnabnetve 5 AFT (aB) 0 05
BricoTa aHTeHHE! (M) 15 3
Kosw. yeunerna aHTeHHE (abu) 0 3 § .

RadicPlanner » Legend
Twun pacueta
- MpoexT: Hoewild npoekT 24.08.2023

| Coverage Probability (DL) i | Cets: DMR

acToTa downlink: 155 MMy
opornpremHKea: -100 gbm
ogenes pacnp.: Rec. [TU-RP.1812-8

Mo mecTy: 95%; no speMern: 35%
55 B O, |75 B o; (2 B !
Ow L E L t L . Tun pacyera: Coverage Probability (DL)

olLM=55pBE; oR=7.5F; ot=2 gb
KonwyecTtso ypoBHeit |AC N2t (BoicoTa: 1.5m; Yeunenwne: 0 gBun)

W 99%

BepoatHocTe nokpemaa downlink ana AC N2l

Liser BHaueHre Onvcanue |
W 5%

(% | | 90%

| ms0%
= | |  Cair: BS 001110.976 km | 165.5°
l_ b3 | 50 |'!. | | AS“M)‘TCEKTODE:DD-.QZ1 -
T EIEERES | cx:;téHPamnb?beiﬁwA :

N55.099588° E83.312073° | 2210 | | 5/5 I 15 km I

lMpumep pacyema "BeposmHocme nokpeimus" daa cemu DMR

YpoBeHb NPMHUMaeMOi MOLHOCTU ONOPHOT0 curHasa AJs ceteii LTE u 5G - RSRP

Mpu 3TOoM pacyeTe onpeAenseTca MOLHOCTb MPUHMMaeMoro onopHoro curHana (RSRP) ot Bcex
PECYPCHbIX 3/1eMeHTOB COTbl Ha aboHeHTCcKoM cTaHumu (UE) ¢ ncnosb3oBaHWem CUCTEMHBIX NAapameTpoB
cetet LTE u 5G (nonoca nponyckaHuaA, pasHoc nogHecywwmx). Mpu pacyeTe MOMKHO MCMOJb30BaTb
AMarpammy HanpaB/IeHHOCTM aHTeHHbI single-column beam, ecnn oHa BbibpaHa B AOMNOJAHUTENbHbIX
napametpax cektopa LTE/5G.
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Twn pacueTa

RSRP w

¥poBeHs NPMHAMAEEMOIA MOLHOCTH ONoOpHOrD curHana anAa AC N1

4 | KonwyecTeo ypoBHE

Ueer  3Hauenme Onmcanne

- 3 nbra |rsrp_bars=5 |
I | 95 | - 85 | abm [sp bas=4 |
| | -105 | = [ 95 | nBm [rsp_bars=3 |
P [ 115 | < [ 105 | abm [sp_bars=2 |

¥poBEHE MPWHKM . MOLLHOCTH ONOPHOrD cWrHana anA AC W2

I_ > oG rsrp_bars=2

lMapamempesi pacuema RSRP

Konunuyectso yposHeit Konnuectso oTobparkaembix ypoBHe
LseTt LiseT ypoBHA

3HaueHue RSRP, nbm

OnucaHue TekcTtoBoe none
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=-a

13 = OpenStreetMap

‘ MpoexT RadioPlanner A
----- i MHpopmawma o npoexTe
HacTpoiikn

----- i MeogaHHbie

----- N\n Mogens pacrpocTpaHeHna
CpasHenue 3PN

52 Cnow KapTsl

s

- [oMoNHUTENEHEIE PacYETRI

=@ Cem
- (] LTE Band 20 (300 MHz) i
-\[JAx LTE Band 3 (1800 MHz)
] An 5G N48 (3500 MHz)
-[E] «f Caitmel

£ Cluster 1

=-[E% 8501

&[0/l LTE Band 20 (800
-[=] 3y Cextop 0°
-[=] 3y Cextop 120°
-[=] 3y Cextop 240°
O/ LTE Band 3 (1800
- =y Cektop 07
- =y Cektop 120°
<[] 3y Cekrtop 240°
E| -0\ 5G N48 (3500 MH;

..... [ Cexrop 120°
..... [ Cexrop 240°
=-[='4 B502
=~[=] An LTE Band 20 (300
-[=] 3y Cextop 0°
-[=] 3y Cextop 120°
-[=] 3y Cextop 240°
O/ LTE Band 3 (1800
- =y Cektop 07
- =y Cektop 120°
-] 3y CekTop 240°
|:| Ap 5G N48 (3500 MH

Cem
EIEIFARY PIEEICN =T IR ]

Haumerosarne cem |LTE Band 20 (2800 MHz) |

HMZ

Tun cuctemel | LTE b |

MapameTpbl cet

Downlink MMy Uplink My
YyscTEMTENE- YyBCcTBMTENL-
Hocms DL 107 A HocTs UL abwm

Papuyc pacueta IEI KM

. RadioPlanner 3.0 D:\Dropbox\00_RadioPlanner 3\npumepel npoektoe’5G_N48+LTE_Band3+LTE_Band20_M5K.rp3

¢ @ @ E] o B B :w 8 7

AC N=1 AC N=2
Tun Portable CPE
MowHocTe nepegatumka (Bt} 0.2 0.2
Ocnabnetve 5 AFT (aB) 0 0
BricoTa aHTeHHE! (M) 15 7
Kosw. yeunerna aHTeHHE (abu) 0 5
Tun pacueTa
|RsRP |

YpoBeHe NPMHMMEEMOIA MOWHOCTW oNopHOro curHana ana AC N1

KonwyecTtso ypoBHeit

Lser 3HaueHwe OI'IHCEHHE

[ ] e
[ [ %5 | <[ 85 | 6w |opbaset |
[ [05 ]+ 95 |atm [mpbas=3 |
[ [ 115 | = [ 105 | abw [rp_bams=2 |

YpoBEHE MPUHMM . MOLLHOCTW onopHoro curHana ang AC Ne2

T > [0 | s

| 721 |

" |Harpyzxa Ha A4eiky: 75%

|Mogene pacnp.: Rec. [TU-RP.1812-8
0 MecTy: 90%; No BpeMeHi: 90%

wn pacyeta: RSRP

! M -85 pBm rsrp_bars=5

| W -95 gBm rsrp_bars=4

i -105 gBEm rsrp_bars=3

) W -115 gBEm rsrp_bars=2

|UE Buicota7m YouneHwe & gbun
[0 105 gBEm rsrp_bars=2

2km |

lMpumep pacyema yposHeli RSRP

0na cemu LTE

YpoBeHb KaueCcTBa NPUHMUMAEMOr0 ONOPHOro curHasia ajida ceteid LTE u 5G - RSRQ

Mpu 3TOM pacyeTe onpenenseTca KayecTBO NPUHATOrO onopHoro curHana (RSRQ) oT Bcex pecypcHbIX

3N1eMeHTOB COTbl Ha aboHeHTcKol cTaHumm (UE) ¢ ucnonb3oBaHUEM CUCTEMHBIX MapamMeTpoB ceTeit LTE u

5G (nonoca nponyckaHusa, pasHoc nogHecyuimx). Mpu pacyeTe MOMKHO MCMOJ/b30BaTb AuMarpammy

HanpaB/IeHHOCTU aHTeHHbI single-column beam, ecin oHa BblbpaHa B AOMOJHUTENbHbLIX MapameTpax

ceKktopa LTE/5G.
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AC (UE) Ne 1/ AC (UE) Ne 2

Konunuyectso ypoBHei
Lser
3Ha4yeHue

OnucaHue

Twn pacueTa

RSRQ

® UE N=1 () UE N2
¥poBeHE KAYSCTEa MPWHATOMD onopHoro ckrHana RSRGA

5 | KonwsecTtso ypoBHe#

Leer  ZHaueHue Onmcanue

| o | | |
B [ 2 ]-[ 0 |a5 | |
| [ 14 | =] 12 |a5 | |
Bl | 6 |- 14 |a5 | |
Bl [ 2 |- 16 | | |

lNapamempeoi pacdema RSRQ

KosimyectBo oTobparkaembix ypoBHEM

LiseT ypoBHA
RSRQ, ab

TeKcToBOE nose

ABOHeHTCKan CTaHUMA, onAa KOTOpOVI 6y,CI,ET BbIMNOJIHEH pPacyeT
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[T~ 14 - OpensteetMap

-/ Mpoexr RadioPlanner
----- i MHpopmawma o npoexTe
HacTpoiikn
----- i MeogaHHbie
----- N\ Mogens pacrpocTpaHeHmns
CpasHenue 3PN
52 Cnow KapTsl
o
1 JononHUTENEHEIE PACYETHI

=@ Cem
- (] LTE Band 20 (300 MHz) i
-\[JAx LTE Band 3 (1800 MHz)
] An 5G N48 (3500 MHz)
-[E] «f Caitmel

£ Cluster 1

=-[E% 8501

&[0/l LTE Band 20 (800
-[=] 3y Cextop 0°
-[=] 3y Cextop 120°
-[=] 3y Cextop 240°
O/ LTE Band 3 (1800
- =y Cektop 07
- =y Cektop 120°
<[] 3y Cekrtop 240°
E| -0\ 5G N48 (3500 MH;

..... [ Cexrop 120°
..... [ Cexrop 240°
=-[='4 B502
=~[=] An LTE Band 20 (300
-[=] 3y Cextop 0°
-[=] 3y Cextop 120°
-[=] 3y Cextop 240°
O/ LTE Band 3 (1800
- =y Cektop 07
- =y Cektop 120°
-] 3y CekTop 240°
|:| Ap 5G N48 (3500 MH

Cem

Haumerosarne cem |LTE Band 20 (2800 MHz) |

Tun cucTemel | LTE

MapameTpbl cet

Downlirk M

Uplink ML

YyscTEMTENE- YyBCcTBMTENL-

Hocts DL abwm HocTs UL aBm

Papuyc pacueta IEI KM
AC N=1 AC N=2

Tun Portable CPE
MowHocTe nepegatumka (Bt} 0.2 0.2
Ocnabnetve 5 AFT (aB) 0 0
BricoTa aHTeHHE! (M) 15 7
Kosw. yeunerna aHTeHHE (abu) 0 5
Twun pacueta
RSRQ v]

YpoBeHs KayecTBa NPWHATOrD onopHoro curHana ana AC Nzl

LUseT  3HaueHue Onvcanne

Nl R

B [ 2 ]-[0 |5 | |

[ [ ]-[12]a | |

Bl [ ¢ ]-[ 3]s | |

Il [ 2 |- ] | |
| 721 |

. RadioPlanner 3.0 D:\Dropbox\00_RadioPlanner 3\npumepel npoektoe’5G_N48+LTE_Band3+LTE_Band20_M5K.rp3

¢ @ OHE BRI DB ?-

W -10 gBEm
‘ M -12 gEm
-13 gBm

® RadioPlanner - Legend

MpoekT: Test project

CeTe: LTE Band 20 (300 MHz)

YacToTa downlink: 342,25 My

Monoca: 1.4MHz; Pessm: FDD; FFR: 6xR1
_ |Harpyzka Ha Aueiry: 75%

Mogene pacnp.: Rec. ITU-RP.1812-8

Mo mecTy: 30%; no epemern: 30%

| Twn pacyera: RSRQ

{UE BuicoTta 1.5 m Younenue 0 gBn

1km |

Mpumep pacyema RSRQ 055 cemu LTE

Pa36poc 3ajep>KKu CUrHaJjia AJi1 CAHXPOHHBIX ceTel paguocBsa3M - Simulcast Delay Spread

3TOT pacyeT WCMoNb3yeTca A/A CUCTEM CUHXPOHHOM nepedadn (Simulcast),

KOTOpble LWHUPOKO

MCNOb3YOTCA B cucTeMax npodeccmoHanbHoM MobuAbHON cBA3M. HecmoTps Ha CUHXPOHHOCTbL
nepesayn, Nomexu B MPUEMHWKe OyayT BO3HWMKaTb NpW ONpeaesieHHbIX YCA0BUAX, CBA3AHHbIX C
BPEMEHEM 33ZEPKKN MEXAY CUTHANAMM, NPUXOAALMX Ha MOOWUIbHYIO CTaHLMIO U UX OTHOCUTEbHOM
MOLLHOCTbI0. Pa3bpoc 3agepKKun paccunTbiBaeTcs cieayowmum obpasom:
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T, Multipath Spread (twice the RMS delay spread)

F, Power arriving al a lerminal anlenna lrom lransmiller i

d; Time of flight from transmitter i to antenna terminal

Pa36poc 3a4EPKKN PACCYUTBIBAETCA C YHETOM LLECTU CaMbIX MOLLHbIX CUTHA/I0B B TOYKE Npuema.

Twn pacueTa

Simulcast Delay Spread w

@ AC Net

(O AC Ne2

Faz6poc 3a0epXKi ANA CUHKDOHHBL CETEH

KoadduumeHT SasBaTa NpMeMHMKa il

3

Liget

Konwiecteo yposHe#

YpoBeHs Onucanue

- > MKC |30Ha WMHTEpDREpEHLIAN |

25 L |MF.C |T-:|nbr;-:| romynAA LSM |

-
0 |[=| 25 |mkec [C4FMuLSM |

Mapamempeol pacyema "Pazbpoc 3a0epxcku cueHana" (Simulcast Delay Spread)

AC (UE) Ne 1/ AC (UE) Ne 2

ABOHeHTCKan CTaHUMA, onAa KOTOpOVI 6y,CI,ET BbIMNOJIHEH pPacyeT

KoadduumeHT 3axBaTa npuemHmnKka Pas3bpoc 3aseprKKM paccumMTbiBaeTca M 0OTOOPArKaeTca TO/bKO

Konunuyectso ypoBHei
Lser

3Ha4yeHue

TOr4a, Korga MOLLHOCTb CAaMOTO CUIbHOTO NMPUHATOrO CUTHaNa u
MOLLHOCTb BTOPOrO MO CU/Ie NPUHATOrO CUrHaNa HaXoANaTCA B
npegenax koadduumeHTa 3axeaTta 4pyr Apyra. TunnyHoe
3Ha4veHune 7-15 gb.

Konnuectso oTobparkaemblx ypoBHeM
LiseT ypoBHA

Pasbpoc 3a4epKKM CUTHaNa, MKC
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OnucaHue TeKcToBOE nose

YT06bl YMEHDbLIMTL MOMEXM 33 CYET OAHOBPEMEHHOW Mepenayn MOMKHO BBECTU AOMOJIHUTENbHYIO
334Ky K Kakol-nnbo cekTop, MCMosb3ys cmelleHue 3aaeprkku (Simultaneous Delay Offset) B
pacWMpeHHbIX NapameTpax CeKTopa. HasHauyas 3a4eXKKy onpegefieHHbIM CEeKTOpam, MOMHO
OCYLLECTB/IATb HEKOTOPbIN KOHTPO/Ib HAZ TEM, A€ BO3HUKAIOT MOMEXM.

@ RadioPlanner 3.0 D:\Dropbox\00_RadioPlanner 3\npumepel npoextos\DMR_150 MHz_Uplink_ITU-R 1812 model.rp3 - O *
~ = Iy Iy
{ 7/~ k=l | 10 - OpenTopoMap '49 g@l:”b ?-
-4 TpoexT RadioPlanner Cem x '/‘
i Mhwopmalma o npoekTe Py !
£8% HacTpoitm PO 5| Y[R E]|® |2 ™|t J.".._’,v.._,e;r‘l
¢ Teonanteie Haumerosarmue cemm |DMR B 1
Nn Mogens pacnpocTpaHeHin
Cpasretue 3P Tun cucTemel | Generic TRX ~
52 Cnow KapTsl
& Oreml Mapametpsl ce™
@ Pactemis roue Downlink MMy Uplink MMy
YyBcTBMTENE-
noem DL 100 aEm
Pamyc pacueTa KM
AC N=1 AC N=2
Tun FD405 MD785G
MowHocTe nepeaatumka (BT) 2 25
Ocnabneqwe 8 AFT (nb) 0 05
e BS 004
B3 C r BeicoTa aHTeHHs! (M) 15 3
[8] 3 CexTop
E‘E‘%? BS 005 Koz, younenua aHTeHHe (abu) 0 3
L[m] Ry Cexrop 0° Tun pacyeTa
Simulcast Delay Spread w
Pasfipoc sanepxKy ANA CUHXPOHHBIX CETER
3 ~| KonwyecTeo ypoBHeit
T Yerrer Onvcarme EETD:'E}:F?EW npoekT 24.08.2023
- > MKC I:I o g I‘-lacmTadownIink:155MI’L|,
. '“\w,-" '_ Mopor npuemHnka: -100 gbm
| 2 | = | 55 | == | | Mogens pacnp.: Rec. ITU-RP.1812-8
- | 0 | - | 25 | E | | Mo mecTy: 95%; No BpemMeHn: 85%
Tun pacueTa: Simulcast Delay Spread
AC MNe1(Boicota: 1.5m; ¥Yoeunerwe: O gBu)
M 55 mrc
25 MKC
M O mEc
Cairt: BS 0031 10.558 km | 208.5°
AzumayT cextopa: 0°
MIMO: None
YpoBeHe Ha npueme: -84.3 nbm
Simulcast delay spread: 9.1 ps
- — 1 1 ]
N55.384572° EB3.739166° 165.0 5/5 I 20 km |

Mpumep pacyema Simulcast Delay Spread daa cemu DMR

YpoBeHb NPUHUMAEMOH MOLIIHOCTH C y4€TOM NIOMeX /ISl CAHHXPOHHBIX ceTell paAUOoCBA3HU
downlink - Received Power with Simulcast Interference (DL)

Mpu aTom Tune pacyeta Ha 6a30BOM KapTe pas3/MYHbIMM LBeTamu oTobparkatotca obnactv, rae Ha
NPMEeMHUKE NPUCYTCTBYET COOTBETCTBYIOLMI ANANA30H YPOBHEN MOLLHOCTA CUFHANA C YY4ETOM Nomex U3-
3a paboTbl B pexkMme CUHXPOHHOM nepeaaun (Simulcast).
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Twn pacueTa

Received Power with Simulcast Interference (OL) '

() AC Nzl (@) AC Ne2

YPpoBHW MPUHMMAEMO MOLWHOCTA ANA CUHXPOHHEX CETal

KoadduumeHT SasBaTa NpMeMHMKa il

| KonwyecTeo oToGpaxaembl YpOBHEA

Cnucanme

- BEEE: | |
| | 80 | <[ 70 | abm | |
| | 90 |- | 80 |abm | |
| | 100 | = | 90 |abu | |
| [-110 | = [ -100 | aBm | |

LlIeeT ofnacm nomex (Benbid - Npo3padHbIE)

- Oonyctimeid Simulcast Delay Spread MKC

Mapamempsl pacdema "YposeHs npuHumMaemoli MOWHOCMU C y4emom nomex 015 CUHXPOHHbIx cemeli”

AC (UE) Ne 1/ AC (UE) Ne 2

KoaddunumneHT 3axBaTta npnuemHmKa

KonunuectBo ypoBHel
LseT
3HayeHue

Hdonyctumbin Simulcast Delay Spread

ABOHEHTCKasA CTaHUMA, A4 KOTOPOoU ByaeT BbINoAHEH
pacuet

Pa3bpoc 3aepKKM paccunTbiBaeTCA U oTobparkaeTca ToNbKO
TOorAaa, Koraa MOLWHOCTb CAMOrO CUAbHOTO NPUHATOrO
CUrHaAa N MOLHOCTb BTOPOTO MO CUAE NPUHATOrO CUrHana
HaxogAaTca B Npeaenax koaddumumeHTa 3axeaTta A4pyr Apyra.
TununyHoe 3HayeHue 7-15 ab.

KonmnuecTtBo oTobparkaembix ypOBHeEM
LiseT ypoBHA
YpoBeHb NPUHMMAEMOMN MOLLLHOCTH, ABbMm

JdonycTumblit ypoBeHb pa3bpoca 3a4epKKun curHana
(Simulcast Delay Spread), mKc.

O6nacTb ¢ pa3sbpocom 3aeprKKM Bbile AONyCTMMOro byaet
NMoKasaHa Ha KapTe Kak 061acTb nomex. 3Ty 061acTb MOXKHO
3aKpacuTb N06bIM LLBETOM Ha KapTe UAW caenatb
npo3payHoii, BbibpaB ana Hee 6enblit LBeT.
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OnucaHue

TekcToBoe none

=-a

10 ~ OpenTopoMap

HacTpoiikn
i MeogaHHbie

Cpastense 3PT
52 Cnow KapTsl

S Oruetsi

B PacueTs B Touke

Mpoext RadioPlanner
i WHoopmauna o npoexTe

N\n Mogens pacnipocTpaHeHin

Cem

([
KMZ

[e] 2] v]=[E]e]m=]w]n]

. RadioPlanner 3.0 D:\Dropbox\00_RadioPlanner 3\npumepel npoektoe\DMR_150 MHz_Uplink_ITU-R 1812 model.rp3

o @O E BB D

HaumeHosarne cemh | DMR

Tun cuetemer |Generic TRX

|

MapameTpel cem

Downlink My

Uplink My

YyBcTBMTENE- YyscTBMTENE-
HocTs DL Ak HocTs UL Ak

Pamyc pacueta IEI KM

AC N=1 AC N=2
Tun PD405 MD785G
MowHocTe nepeaatumka (BT) 2 25
OcnaBnetme 8 AFT (aB) 0 05
BricoTa aHTeHHE! (M) 15 3
Koz, younenua aHTeHHe (abu) 0 3

Tun pacuyeTa

| Received Power with Simuicast Interference (DL)

-

-

B [ ][ Jabu

[ [0 ] = [0 Jabw|

W [0 |- [0 ]ab

LpeT ofnacv nomex (Benkii - Npo3padHLIi)

- JTonycnameit Simulcast Delay Spread MKC

<

5/5 |

>

o

TFES

’ MpoexT: Hoewild npoekT 24.08.2023
i Ceto: OMR
:l: Mopor npuemHnea: -100 gBm
=8 Mogens pacnp.: Rec. [TU-RP.1812-6
“5 Mo mecTy: 85%; no pemenn: 95%
Twn pacyeta: Received Power with Simulcast
AC N2t (Boicota: 1.5m; Younenwe: O gbu)
-4 W -70 gBm
M -80 gBm
-80 gBm
M -100 gEm
ulcast delay spread
W 40 mrc

| 15 km |

Mpumep pacyema Received Power with Simulcast Interference 0na cemu DMR

HanpsxeHHOCTB noJia B TouKe npueMma downlink - Field Strength (DL)

an 3TOM TUNE pacyeTa Ha KapTe pa3/iMd4HbiMU LUBETaMU 0T06pa)'Ka}0TCFI obnactu c COOTBETCTBYHOLLMNM
AnanasoHoOm ypOBHEﬁ HanNpPAXeHHOCTU NOJIA Ha Npueme. OﬁpaTMTe BHMUMaHUE, YTO HANPAXEHHOCTb NoA

He 3aBUCUT OT MapPaMeTPOB NPUEMHOI aHTEHHbI.
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g
¥
:

Mapamempol paciema "HanpaxceHHOCMb 1045 8 Moyke npuema”

Konunuyectso ypoBHei
Lser
3HayeHue

OnucaHue

KonunyecTtBo oTobparkaemMbix ypoBHeM
LiseT ypoBHA
Hanps»KeHHOCTb NoAs B TOYKe npuema, ABMKB/m

TeKcToBOE nose

. RadicPlanner 3.0 D:\Dropbox\00_RadioPlanner 3\POCSAG.rp3

(- | 10 - [opensueetmap & |

® 3 E] B

B b2

. MpoexT RadioPlanner Cem
i WHoopmauna o npoexTe
Hocpor lals>]R[E[e]m=]w]n]
@ Teonaree Haumerosarmue cemm |POCS}\G |
An Mogens pacnpocTpaHeHi:
Cpasretine 3PM1 Tn cucTemsl |Gmu|c TRX V|
£2 Cnow kapTsl
S Omeol MapameTpel cem
B PacueTs B Touke Do M M
YyBcTBMTEME- YyscTBMTEME-
Hocts DL A HocTs UL abwm
Em'ﬁ' BS001 Pamyc pacueta KM
i [m] 3y Cextop 07
AC N1 AC N=2
Tun Portable Mobile
MowHocTe nepeaatumka (BT) 1 2
OcnaBnetme 8 AFT (aB) 0 0
BricoTa aHTeHHE! (M) 15 2
Koz, younenua aHTeHHe (abu) 0 3
Tun pacuyeTa
| Field strength (DL) v
HanpaxeHHocT: NonA B Touke npuema RadicPlanner » Legend
KonusecTeo ypoBHeit MpoekT: Mew Project 2023/0TM S
CeTh: POCSAG
User  Yposet Onvcarue YacTota downlink: 147 My
- > EI ABrkBim Mogens pacnp.: Longley-Rice
. Mo mecTy: 30%; no spemern: 30%
- - E aBwkB/m I:I Twn pacyeta: Field strength (DL}
I @ - m ABMKB/M I:I Maob. Unit Me1 (Antenna Height: 1.5m)
W 50 pEmkBim
_ B — = jmon
B 30 pEmeBim
] N 20 A
— o W 10 gEmEBM
~|Caitr: BS00115.741 k| 80.8°
| AzurayT cexTopa: 0°
© | HanpmxenrocTs nona ana AC N21: 616
- nBkBim

N54.987858° EB2975616° | 880 |

| 15 km |

11
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lMpumep pacyema HaNpaxeHHOCMU 078 8 mo4ke ripuema 0118 neliorcuHao080l cemu cmaHdapma
POCSAG

3onbl TalckOut/TalckBack

Mpw 3Tom TUNE pacyeTa Ha KapTe Pas/IMYHbIMKU LLBETaMWU OTODparkatoTcs 06/1acTh ABYCTOPOHHEN CBA3M
(talk-out and talck-back), o6nactn Hannuma Tonbko HUcxoaswei (talk-out), M ToNbKO BoCcxoasLLEN CBA3M
(talck-back), a Tak*Ke 30HbI OTCYTCTBMA KaKOro-1M60 NOKPbLITUA. [laHHbIN TN pacyeTa 4acTo UCMNOb3yeTca
B NpodeccnoHanbHOM NOABUMKHOM CBA3MK.

Tun pacyeTa

TalkOut and Talk Back e

® AC(UE)N=1 (O AC (UE) N=2
JoHa nokpeiman TalkOut 1 TalkBack
Lset

B T=kOut and TakBack |

B ko |
B TakBack |
l_ Mo Coverage |

(Gensiii - Npo3paYHBIE)

Mapamempol pacdema "3oHbi TalckOut/TalckBack"

AC (UE) Ne 1 / AC (UE) Ne 2 ABOHEeHTCKanA cTaHUMA, AN KOTopoi byaeT BbINOAHEH pacyeT
LseT LiBeT ypoBHA

TalkOut and TalckBack [ BYCTOPOHHAA CBA3b

TalkOut Tonbko Hucxoaauwsaa ceasb (Downlink)

TalckBack Tonbko BocxoadaLas ceasb (Uplink)

No Coverage OTcyTCTBME NOKPDLITMA

OnucaHue TeKcToBOE NoJse
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. RadioPlanner 3.0 D:\Dropbox\00_RadioPlanner 3\npumepel npoektoe\DMR_150 MHz_Uplink_ITU-R 1812 model.rp3

=-a

10 ~ OpenStreetMap

. MpoexT RadioPlanner

----- i MHpopmawma o npoexTe
HacTpoiikn

----- i MeogaHHbie

----- Ap Mogene pacnpocTpareria
CpasHenue 3PN

52 Cnow KapTsl

s

- [oMoNHUTENEHEIE PacYETRI

Cem

EICIBARI P

th | o]

([
KMZ

Haumerosanmne cem | DMR

Tun cuctemel |Generic TRX bt |

MapameTpbl cet

Downlink My
YyscTBMTEME-
HocTe DL m abm
Papuyc pacueta IEI KM

Uplink My
YyscTBMTENE-
HocTe UL m abm

AC N=1 AC N=2

Tun

FD405 MD785G

MowHocTe nepegatumka (Bt}

OcnaBnetve 8 APT (aB)

BricoTa aHTeHHE! (M)

15 3

Kosw. yeunerna aHTeHHE (abu)

Twun pacueta

TalkOut and TalkBack

3oHa nokpeimaA ana AC N1
Lset

I TaiOut and TalkBack |

| REe

|
B Takback |
l_ Mo Coverage |

(Bentii - npospayHsIi)

5/5 |

e @@ E BB [ D

2

9 FRadicPlanner - Legend

“& Mogene pacnp.: Rec. ITU-RP.1812-8
C¥ Mo mecTy: 95%:; No Bpemeri: 95%

MpoexT: Hoewild npoekT 24.08.2023
CeTb: DMR.

Twn pacyeta: TalkOut and TalkBack
AC Ne1(BoicoTa: 1.5m; ¥Yeunenwe: 0 gbn)
W TalkOutand TalkBack
W TalkOut
W TalkBack
Mo Coverage

| 15 km |

Mpumep pacyema "3oHbl TalckOut/TalckBack"

PacyeT NOKpbITUA AJIS HECKOJIbKHX CeTel

KoanuyectBo aoctynHbix ceteit downlink/uplink - Number of Networks DL/UL

B aTom TMNe pacyeTa onpeaenaeTca Koam4ecTtso CETeVI, AOCTYNHbIX B ILI,aHHOVI TouKe. PacyeT BbINnosHAETCA

ANA COOTBETCTBYIOLMX NOPOroBbIX YPOBHEN Ha NpvemMe B NapaMeTpax Kaxaou ceTu.
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Twn pacueTa

MNumber of Metworks (OL) e

[eTaneHoOCTE pacyeTa

() Hu=kan (@ CpemoHan () Bricowan

@ AC (UE)N=1 () AC (UE)N=2
KonuuecTeo AOCTYMHLI ceTel

3 W MakcuManeHoE KonMyecTBD CETE

Lper (OMMECTEO Onvcarie

T [ |
M, O [ |
B :: [Cew |

~n

lMapamempeol pacuema "Konuvyecmso docmyrnHbix cemeli

AC (UE) Ne 1/ AC (UE) Ne 2 ABOHEHTCKanA cTaHUMA, A5 KOTOpoM byaeT BbINOAHEH pacyeT
MakcmanbHoe KonndyecTso ceTe  MaKcuMMaibHOe KOANYeCcTBO AOCTYMNHbIX ceTel

Lset LiseT, 0603HavatoLWMN COOTBETCTBYHOLLEE KOIUYECTBO
AOCTYMNHbIX ceTel

Onucanue TeKkcToBoe none
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(T3 | 138 - openstreetvap

i WHoopmauna o npoexTe
HacTpoiikn
----- i MeogaHHbie
----- JN\r Mogens pacnpocTpaHeHus
----- Cpastense 3PT
Cnow kapTe!l
- [ononHuTensHeIe pacyeTsl
(2 OmueTsl
B PacueTs B Touke
=-[2] An. Cem
[=] A\ LTE Band 20 (800 MHz)
[=] \x LTE Band 3 {1800 MHz)
[=] A\ 5G N48 (3500 MHz)
-[®] ef Caitmel

E-[2) [ Cluster 1

=-[E%’ 8501

E| -] /\n. LTE Band 20 (300

..... [=] 3y Cexrop 120°
P [5] 3y Cexrop 240°
E| |_—_|)'ul LTE Band 3 (1800

..... [=] 3\ Cextop 120°

P b [=] 5 Cektop 240°
g Dm 5G N48 (3500 MH;
..... [ 3y Cexrop 0

..... [=] 3\ Cextop 120°
..... [=] 3\ Cextop 240°
=-[=]'4 BS02

= Dm LTE Band 20 (300

..... =3 Cexrop 120°
Poh = CexTop 240°
1@l fln | TE Rand 201800 Y

. RadioPlanner 3.0 D:\Dropbox\00_RadioPlanner 3\npumepel npoektoe’5G_N48+LTE_Band3+LTE_Band20_M5K.rp3

|@|0 -Il-@zl-l- [0 ?-

8 Mpoext RadioHanner_ ~

BS03]

| RadicPlanner - Legend

B - MpoekT: Test project

Mogene pacnp.: Rec. ITU-RP.1812-8
| Mo mecTy: 30%; no spemern: 30%
Twn pacyeta: Mumber of Metworks (DL)
1 cete

| 2 km |

Mpumep pacyema Number of Networks 015 HecKonbkux cemeli

MakcumasibHas arperaTHas nponyckHas cnoco6Hocts downlink/uplink - Maximum
Aggregated Throughput DL/UL

ITOT pacyeT NoKasbiBaeT 06u.|,yro NPONYCKHYHO CNocobHOCTb BCex ceTel, Y4acCTBYHOLWMNX B pacyeTe.
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Tun pacuyeTa

Maximum Agaregated Throughput (DL)

[eTaneHoCTE pacyeTa

() Husxas (@ Cpennan () Beicokan

(® AC(UE)N=1 (O AC (UE) N2

MakcimansHan drper atTHaA NponyCKHIA criocoBHoCTE

g8 | KonwuecTeo ypoBHe

Leer  3HaueHwe Onucanue

B | 200 | weps |

|
B [ 700 | - [ 800 | Mbps | |
| | 600 | = | 700 | Mbps | |
N [ 500 | - [ 600 | mops | |
| | 400 | = [ 500 | Mbps | |
B [ 300 | - [ 200 ] mops | |
| | 200 | = | 300 | Mbps | |
B | 0 | - | 200 | Mbps | |

Mapamempeol pacdema "MakcumanbHas azpe2amHas nponyckHas cnocobHocme"

AC (UE) Ne 1/ AC (UE) Ne 2

KonunuectBo ypoBHel
LseTt
3HauyeHue

OnuncaHue

KonnuectBo oTobparkaeMblx YpOBHEM

LiBeT ypoBHA

ABOHEeHTCKasA CTaHUMA, A1A KOTopon ByaeT BbINoIHEH pacyeT

MaKcumasibHana arperatHas nponyckHaa cnocobHocTb, Mbps

TeKcToBoOe none
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. RadioPlanner 3.0 D:\Dropbox\00_RadicPlanner 3\npumeper npoektos\3G_N48+LTE_Band3+LTE_Band20_NSK.rp3 - O X
[Z- & | 15 - opensweema Iﬁl.-lll@zllllll:ﬂblﬁl'?'
8 Mpoext RadioHanner_ ~ | [E e

----- i WHoopmawa o npoexTe

----- & I'eon.aHHble

----- ﬂJL Mogens pacnpocTpatetna
----- Cpastienne 3PN

Cnom kapTe!

-7t [ononHTENEHBIE PACYETEI

=-[a] e Caimel
E-[®][5 Cluster 1
=[5 % BS01

E| L—_IﬂJL LTE Band 20 (800 1
..... =3 Cexrop 0
..... [®] 3 CexTop 120°

[ [®) 3 CexTop 240°

E| L—_IﬂJL LTE Band 3 (1800 1

(- =3 Cexrop 0
..... [E]3 Cexrop 120° )| RadioPlanner = Legend

Lo (=] 3\ Cexrop 240° Mpoekr: Test project

E| l:IﬂJL 5G M43 (3500 MHz) Mogens pacnp.: Rec. ITU-RP.1812-8
----- [=] 3y Cexrop 0° Mo mecTy: 90%; no epemeri: 90%
..... (=] Cexrop 120° Twn pacyeTa: Maximum Aggregated Throu
..... [®) 3 CexTop 240° I 280 Mbps

o[ BS02 i 2a0 e

&-[2)/\n LTE Band 20 (800 1 150 Mbpe

P [=E] Ry Cextop 0 [ 120 Mbps
..... (=13 Cextop 1207 Il 100 Mbps

I (=] Cextop 240° [ 80 Mbps

E| E|.n.|1 LTE Band 3 (1800 “ M 10 Mbps

v a(\\“e.ov" gl | 500 m |
| | | m |

Mpumep pacyema Maximum Aggregated Throughput 0n4a dsyx cemeli

PacuyeTsl B TOUKe

B meHto "PacueTbl B TouKke" ana BbibpaHHOro cektopa 6a3o0Boi CTaHUMKM OTOBparKaeTca NPoA0AbHbIN
npoduab Ha 3a4aHHY TOUKY C pe3yabTaTOM pacyeTa yPoBHSA NPUHMMAEMON MOLLHOCTM OT Bbl6paHHOro
CEKTOopa, a TaKKe YPOBHEM MOMEX OT OCTa/IbHbIX 6a30BbIX CTaHUMI. [poAoAbHbIN Npoduab NpeacTaBaseT
coboii BepTUKaNbHbIN pa3pe3 MeCTHOCTU Mexay 6a30Boi M abOHEHTCKOW CTaHUMeN C HaHeceHHOW
MHbOPMaLUMEn O BbICOTHbIX OTMETKax 3emMan M npenatcTBusAx. LlBeTa, KoTopbiMu 0603HayaloTCA
pa3NnyHble NPenAaTcTBMA Ha npoduae COOTBETCTBYIOT LBeTaM MOAEeNM NPensaTcTBUi, BbiCOTa
onpesensieTca BbICOTOM N5 KaXA0ro TMna NpensaTcTBUSA, YyCTaHOB/IEHHOIO B MeHto "leogaHHble".

TeKyLLyto TOUKY Ha KapTe MOXHO U3MEHUTb, MPOCTO K/IMKHYB MbILbIO B HY)KHOM MecTe.

Ha npofonbHOM Npoduie NOKasbiBalOTCA BbICOTbI LLEHTPA M3/yYeHUsA aHTEHHbI BbibpaHHOro cektopa bC
N abOHEHTCKOM CTaHLUMMW, a TaKXe 30Ha dpeHens pas pagumosyya, BeanYMHa notepb B cBobogHOM
npocTpaHcTee, AMbPaKLMOHHbIE NOTepH M3-3a penbeda MECTHOCTU, a TaKKe MNOTEPU HA OKPYIKaKOLLUX
aboHeHTCKyto cTaHumto npenaTcTeuax. Cektop BC BbIbMpaeTcs B 1eBOM YacTW NaHenn B oblem aepese—
NPOCTO KAWMKHUTE Ha HY»KHbIl cekTop BC.
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. RadioPlanner 3.0 D:\Dropbox\00_RadicPlanner 3\npumeper npoektos\3G_N48+LTE_Band3+LTE_Band20_NSK.rp3 _ O %
TH e - 2 @DEH BBBE )8 2
i Le[®] 3 Cektop 0° | PacueTsl B Touke -

-[=] Jy Cextop 120° Terywwii caiT u cexTop

-[a] 3y Cexrop 240° Caiit: BS06; AzimyT cextopa: 0°
E| <[] An 5G N48 (3500 MHz) Mogene pacnpoctpanenun: Rec. ITU-R P.1812-6; Cems: LTE Band 20 (800 MHz)
..... [ Cextop 0° KoopmHaTel Toukn: N55.074633° EB2 8555147 " {2 -\
_____ 3 Cexrop 120° AsimyT Ha Touky: 350.8°; Haknon Tpacce:: 0.47° " ||
2 P . Downlink : 842 25 MTwt; Kanarer: 84075 My
""" [E]13y Cexrop 240 Uplink : 802.25 MTy; Karans:: 799.75 Ml
= [8 BS04 '
=-[=]A\n LTE Band 20 {800 1 AC: 1

Eg E::S ?ZD" . I'Io-repnacaoﬁnpomp ‘:37.1;15; andbpaky, noTepy 7.9 A6; noTep Hanpen. 1855
(=] 3 Cextop 240° 62 A
[=]/\» LTE Band 3{1800 1 Lo
~[m] =y Cekrop 0° T
(B3N Cextop 120° | | 150NN SN R R . - '
SRy Cextop 240° | | TS B B D
5[ An 5G N8 (3500 MHz) | TS |

..... (=] Cexrop 1207 -_ .
..... E‘\CEKTOpZ-ﬁ]“ -
=-[=]'4 BSOS
E| -[=] An LTE Band 20 (300 1
-[®] 3y Cektop 07
-[a] 3y CexTop 1207 =
-[m] 3y Cektop 240° Cexo Rx power | Rxpower | C/(l+N) | C/Al+N)

p 633080/ CTEHLAWM
E| -[=] \n. LTE Band 3 (1800 1 DL {dBm) | UL{dBm) | DL{dB) | UL{dB)
B3y Cexrop 0° BS06; AsumyT cexcropa: 0° 69.9 933 26 2

~[E13y Cexrop 120° BSOT; AsumyT cexropa: 0° 705 935 17 18
-[=] = CexTop 240°

048 071 085 1.9 158

1.43

i BS02; AzumyT cexTopa: 0° -73.0 -96.2 -14 -16
E-Eln 5G 48 (3500 k) BS04; AsimyT cexropa: 0° 754 -97.9 41 | 38

BS05; AzumyT cekTopa: 0° -75.4 583 4.2 -4
BSO7; AsvumyT cextopa: 0° -78.7 -101.9 76 79
BS03; AzumyT cexTopa: 0° -79.1 -102.2 -8.1 -8.2
BS01; AsumyT cexTopa: 240° -35.0 -110.2 34 -2.2

BS04; AzumyT cexTopa: 240° -35.4 -108.3 25 0

N55.074633° E82.893914° | 1480 | Tpuroposran sacmpoitka | 7/63 |

Pacyemol 8 moyke

Tam e MOXKHO BblbpaTb abOHEHTCKyl cTaHumio (Tvn 1 wuam TMn 2), napameTpbl KoTopol 6yayTt
YUMTBIBATLCA MPU pPacyeTax B TOUKeE.

CHM3y noA NpoAo/bHbIM Npodunem noasaseTca Tabanua ¢ pesynbTaTaMy pacyeTa YPOBHENW MOLLHOCTU
downlink un uplink ana BbibpaHHOro cekTopa (OH BblAeneH B Tabauue UBETOM) U ANA ceKTopoB Apyrux bC,
yyacTBylolWMX B pacyeTe. K pacyeTy NPUHUMMAIOTCA TO/IbKO TE€ CEKTOpPbl, KOTOpble MOMeYeHHble Kak
aKTMBHbIe.

Y106bl cekTop nosBuaca B Tabauue, ypoBeHb NMPUHMMAEMOro CUrHana LO/MKEH ObiTb Gonblie, Yem
cooTBeTcTBYOWMIM nopor Rx gnsa downlink nau uplink (cm. meHio «CeTb»). 3HaueHUs B TabanLLEe MOXKHO
OTCOPTUPOBaTbL MO BO3PACTAHWUIO MM MO YObIBAaHWUIO, HA)KaB Ha COOTBETCTBYIOLLEE NOJe B 3aro/0BKe
Tabaunubl.

CuMTaeTcs, UTO CEKTOp, A/NA KOTOPOro MOCTPOEH MPOAOAbHbIA NPodUab, MMeeT NOMe3HbIN CUrHan,
CUrHa/bl OT CEKTOPOB C TaKOW e 4acTOTOM CYMTAOTCA MOMEXaMuM MO COBMELLLEHHOMY KaHasy, a CUrHabl
OT CEKTOPOB, YaCTOTbl KOTOPbIX COCEACTBYIOT C BbIGPaHHbIM CEKTOPOM, ABAAOTCA NOMEXaMM OT COCEAHMX
KaHanos. C yyeTom 3T0ro, B Tabanue NpmusoaaTca pacyeTHble 3HadeHus C/(1+N) c yueTom TennoBbIX LWyMOB
M NOMEX Ha COBMELLLEHHOM M COCeHMX KaHanax.
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PUKCUPOBAHHBIA 6€CIPOBOJHBIN AOCTYI

RadioPlanner 3.0 no3Bo/A€T BbINOAHATb NN1aHMPOBaHME ceTel GUKCMPOBAHHOIO 6GecnpoBOAHOIO AOCTYMNa
(FWA) n NnTepHeta Bewelt (loT) - LoRaWAN, SigFox, NB-Fi, CTpuX 1 noag06HbIX.

MNMonb3oBaTenn MOryT BbINOAHATL pacyeTbl ana rpynnbl CPE ycTpoiicte (Customer Premises Equipment —
aboHeHTCcKoe obopyaoBaHuMe) nam rpynnbl ceHcopos loT. Kaxaoe Takoe aboHEHTCKOe YCTPOMUCTBO MMeET
CBOW WHAMBMAYaNbHblEe MAPaMeTpbl (BbICOTA aHTEHHbI, KO3PPUUMEHT YCUNEHUA aHTEHHbI, ANarpamma
HanpaB/IEHHOCTU aHTEHHbl, MOLLHOCTb NepeaaTynka, NnoTepu B Kabese u NOTepn Ha NPOHMKHOBEHME B
3/aHue).

[na ynobcrea paboTbl U oTobpaXeHMs Ha 3KpaHe Mo/b30BaTeIM MOTYT CO34aBaTbh OTAE/bHbIE rpynmbl
CPE.

B naHenn « PMKcMpoBaHHbIV 6ecnpoBOAHOM AOCTYN» NONb30BATENM MOTYT:

1. UmnopTtunposaTb CPE/ceHcopbl U3 daina CSV nam cosaatb HoBble CPE/ceHcopbl Ha KapTe BpyYHY!O.
2. Ucnonb3oBaTb HECKOJIbKO TMNoBs 06opyaosaHus CPE/ceHcopos.

3. HacTpouTb BbICOTY aHTEeHHbI A1a oTAenbHoro CPE/gaTumKka uam cpasy HeCKoabKuX B Tabauue.

4. BpyuHyto MAn aBToMaTMyecku HasHauntb CPE/patumku cektopam 6a3oBoi ctaHuum (BS) Ha ocHose
pas/IMYHbIX KPUTEPUEB.

5. MpoBepuTb NpoaoabHble Npoduan oT BbibpaHHbIX CPE/AaTunKoB 40 61M3nexalumx 6a3oBbiX CTaHLMIA.
6. Co3aBaTb oT4eThl B Excel ¢ pesysbTaTamu pacyeTos.

Ons otobpaxkeHnsa CPE 1 AMHKOB K HazHauyeHHoM BC Ha 6a30Boi KapTe co34aH OTAeNbHbIN cion B «Cnoax
KapTbl». 34ecCb NONb30BaTe/NM MOTYyT U3MEHUTb 3Ha4yoK CPE M TOAWMHY AWHUKW. ITOT C/AOA MOMKHO
coxpaHuTtb B dpaiinax nokpbitnsa HTML, PNG n KMZ.

-

[T 12 - opensweetizn - ¢ @ DE| BeEEEEE [ D ?-
x

®n RadioPl
IposxT RadioPlanner [
i WngopmaLis o npoexTe =3 0]
{8 Hactpoitin HaumeHosaHye rpynns! CPE
S T Haner. CPE
o P
]
o Tpymina 2 Wpota [N54 810000 ]
€ Cronkaptel Lonrora [E31.960000°
7 [pnonHMTENbHGIE pacueTs] A-132
& Oreermi AswayT rpan esepi— S
L — T
B FrkevposaHHsIA Gecrp. o Boicoms.oma, | 2190 | m 22:@‘:: |NpoexT: TestProject |
=[] A\ Cem 9|83 || |o: 1| Cerb: LoRa 868 MHz
[E/\r LoRa 888 MHz e — |YacToTa downlink: 868.3 My I
=0 r(ﬂ Cabitsl i BoicoTa | ™ HasHavenHbie cextopa BC Mopens pacnp.: Rec. [TU-RP.1812-6
:; H CPE | ot Mo mecTy: 80%: no BpemeHi 0%
£-[a)% BS 001 laumeriosarie 0B0pyA0BAHNA |aHTEHHE! PARCACE X
T N CPE ) s |[M o Tun pacyera: Maximum Throughput (OL) W ericass
DT oo oo et
==Y BS 002 SEED =IE Ceme BC (CexTop) 3 kbps 5F8 CR-4/5 Lﬁgmg&a
C 3 Cewrop 0 Sensor 02 Vega TD-11 2 LoRa 868 MHz BS 003 (Cexrop 0) 1.7 kbps SF9 CR-4/5 |
=@ BS 003 Sensor 03 Vega TD-11 2 & | mO03kbps SFIDCR45
[5]3 Cexrop 0° Sensor 04 i
: | H BC ann CPE: Senser 01, Network: LoRa 268 MH X |cr- |
L@ asons s 1 aanauenne cexopa BC ans censor ork: LoRa iz CR-45 fnser2z
b [1] 3y Cexrop 0° Sensor 06 BS 003 (Cektop 0°) - Sensor 01
]
- BS 005 Sensor 07 ]
13 Cerxrop 0 Sensor 08 ]
=-(=]'8! BS 006 Soncor 09 s
L-[ER) Cexrop 0° ensar 1| 20s IR L A58
=@ 85 007 Sensor 10 |
[=] 3y Cexrop 0° Sensor 11 |
Sensar 12 1
Sensor 13 1
Sensar 14 1
Sensor 15 1
Sensor 16 1
Sensar 17 1 1o
Sensor 18 | 184 184
Sensor 13 | 476 e
Sensor 20 1
Sensor 21 ] | 16
Sensor 22 1 0.5 1 15 2 25 3 35 4 45 5 55 6.249 rm |[=
Sensor 23 [ 2wy | Pacero- | Mo | Mpwame. | gy | ey | Macoma | Maca Tan Tun ~
Sensor 2| [areaer| mne | woun | wour | el | GO copcn | oxopocns | mommsm | oy | Hasva ¢
Sersar 25 CPE | () | DL (aBw) | UL (ab) DL UL DL UL
Sensor 26 | 13 [ 6249 | ams | 1128 | 02 | 00 | 547kbps | 547kbps | SF7CR4/5 | sr7cR4/s |
Sensor 27 ]| 1000 | 2858 | 1130 | 1140 | 20 | 21 | 547kbps | 547kbps | SF7CR4/5 | SFTCR4/5 | Hashad v
Sensor 28 e >
Sensor 23 1
Sensor 30 1 oK Omvena
a1

T
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MaHens puckuposaHHo2o becnposodHo2o0 docmyna

E‘ CospgaTtb Hosyto rpynny CPE

Ypanute Tekywyto rpynny CPE

i} | PepakTop 06opymosaHma CPE

OTKpbITb oT4YeT B Excel:
. - OTyeT AnA 3afaHHOW ceTn
OTUeT AN MaKCMMaNbHOW CYMMapHOM ckopocTu (Tonibko ana LTE/5G)

[N06aBuTb HOBbI caliT CPE Kak Konuto BbIBpaHHOTO

Ynanutb BbibpaHHbIn caiT CPE (HyXHO BblA€NNTb BCIO CTPOKY)

MmnopT caitoB CPE u3 ¢dainna CSV

Mo3numoHnpoBaThb KapTy Ha caiT CPE

HasHauuTb aBTOMaTMYecKn cekTopa bC gns Bcex caintos CPE

| @|= |34

L]
L]

OTmeHnTb Ha3HavyeHue cekTopoB bC ana Bcex cantos CPE

o,

CPE HanmeHoBaHue CPE

WwnpoTta leorpadmyeckas wupota CPE B nobom n3 dopmaToB, KOTOPbLIA MO3BOASET
ncnonb3osatb RadioPlanner (cm. meHto HacTpolika).

Jdonrota leorpadmyeckas ponrota CPE B nobom M3 $HopmaToB, KOTOPbIM MO3BOASET
ncnonb3osatb RadioPlanner (cm. meHto HacTpolika).

Asnmyt A3nmyT HanpasneHua aHTeHHbl CPE, rpagycel

BbicOTHIO OTM. BbicOTHaA oTmeTKa 3eMan, M

®dopmar ¢aitna CSV c agaHHbIMuU no CPE:
HanmeHosaHue;lLnpoTa;[onroTa; BbICOTA aHTEHHbI

Hanpumep:

CPE 001,44.96965602;-123.0091095;1.5

CPE 007;44.93005057;-123.0273056;3
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Penaktop oBopygoeanna CPE

1| &3

Twn ofopynosaniA CPE

¥POL-24 outdoor Twun oBopyaosaHuA |}{F'O L-24 outdoor

Photon 1D63M indoar

NapameTtpel ofopyooBaHUA

Cem |LTE Band 12 (700 MHz) e

Cem WCNoNBE3YETCA

MowHocT: nepegatimKa Br
YeouneHWe aHTEHHE! oBu
MNoTepu B Kabene EI ok

[MoTepw Ha NPOHWKHOBEHWE D oE

Onarparmi
HanpaeneHHocTW B ab:

- FOpUE0HTANEHSA

- BEDTMKANEHAA

QK Cmaena

Pedakmop obopydosaHus CPE

o

[Jo6aBuTb HOBbIM TN 060opyaoBaHMa CPE c TemMu e napameTpamu
KaK y BbIbpaHHOro

&3

Ypanutb BbibpaHHbIN TMN obopyaoBaHus CPE

Tun obopyaoBaHus

Tun obopyaosaHma CPE/CeHcopa

CeTb

CeTb

CeTb ncnonb3syeTtca

OtmeTuTb, ecnm obopyaosaHne CPE noaaep:kuBaeT BbiGpaHHYO
ceTb

MowHoCTb NepegatymKa, Bt

MouwHocTb Nnepegatyumka, Bt

YcuneHue aHTeHHbI, Abun

YcuneHune aHTeHHbI, Abun

Motepu B Kabene, b

MoTepu B Kabene, b

NoTepu Ha NPpOHMKHOBEHMe, Ab

NoTepun Ha NpoHNMKHOBEHMe B 3gaHUe, ecnm CPE ycTaHOBIEH BHYTPH
34aHUA

]

3arpy3uTb ¢ain H aHTeHHbl B popmaTte MSI

o

CuHTe3unposaTb [JH aHTeHHbI N0 NapameTpam B COOTBETCTBUMU C PekK.
ITU-R F.1336-5
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Pepaktop no3BonAeT CMHTE3UMPOBATb AMArpamMmy HaMNpaB/IeHHOCTUM aHTEHHbl B COOTBETCTBUM C
3Ta/IOHHbIMWU MOAENAMM Ha OCHOBEe MHPOPMaLMM 06 OCHOBHbLIX XapPaKTEPUCTUKAX aHTEHH — LWMPUHE
AuarpaMmbl HanpPaBAEeHHOCTM, YaCTOTHOM AManasoHe U T.4,. [O1A CEKTOPHbIX aHTEHH M aHTEHH C KPyroBoi
[H cuHTe3 anarpamm HanpaB/EHHOCTU BbINONHAETCA B COOTBETCTBMM € pekomeHgaumnen ITU-R F.1336-5
“3TanoHHble AMarpaMmmbl HanpaBAEHHOCTM BCEHAMpPaB/iEHHbIX, CEKTOPHbIX M APYrUX aHTeHH Ans
®OUKCUpPOBAHHOM W MNOABUXHOW CAYK6 B UENax NPUMEHEHMA B WCCAeAOBaHUAX COBMECTHOrO

NCNo/Ib30BaHMA YacToT B gnanasoHe ot 400 My go npubamsumtenbHo 70 Mu”

AH aHTeHHBl B cooTeeTCcTEMK © Pek, MC3-R F.1336-3 >

lpina [JH no ypoeHio 3 06 B ropus. nnock. rpan.)
WwpiHa OH no ypoene 3 gk & eepT. nnock. {rpag.)
Hawnon OH (rpan.) D

Tun OH | Peak sidedobe w
Twn aHTerHel | Typical artenna &4
QK CmaeHa

CuHme3s [H aHmeHHbI no napamempam ITU-R F.1336-5

WuvpnHa OAH B  ropusoHTanbHoM | WnpuHa AH B ropn3oHTaIbHOM NAOCKOCTHM NO YPOBHIO 3 Ab,
NAOCKOCTU, rpaZychl rpagyceol
WnpnHa AH BepTMKanbHoOM | LLnpuHa OH B BEPTMKANbHOM NAOCKOCTU NO YPOBHIO 3 Ab,
NAOCKOCTU, rpaZychl rpagyceoi

Annpokcumauma OH

MaKkcumymbl BJ1
CpegHuit ypoBeHb B -

Tun annpoKcMMaumMmn AMarpammbl HanpPaBAEHHOCTU:
- Nno nNuKam (Makcumymam) 6OKOBbIX IeNECTKOB
no cpegHemy ypoBHIO BOKOBbIX IENECTKOB

Twvn aHTEHHbI
Tunosas
YnyyweHHan

Tun aHTeHHbI:
- TunoBaA aHTEHHa
- AHTEHHa C YNY4YWEeHHbIMU XapaKTepUCTUKamMM no
6OKOBbIM NenecTkam

HasHauuTb cektop BC gns CPE Bpy4YHyto 415 BbIOpaHHOM ceTu

HasHauuTb cektop BC ans CPE aBTOMaTMUYECKU MO BbiIBpaHHOMY KPUTEPUIO

OTMeHuUTb Ha3Ha4veHue cekTopos bC ana Tekywero CPE

BbibupaTtb cekTop
BC no 6onbwemy
YPOBHIO CUTHana

Bblbupatb cektop BC no 6osblieMy YPOBHIO CUrHana

Page 108 / 165



RadioPlanner 3.0 240920 PykoBoAcCTBO Nonb30BaTeNs

BbIbupatb cektop Bbibupatb cektop BC no 6onbwemy SINR
BC no 6onbwemy
SINR

Pacyer numHkoB CPE - BS ocywectBnaetcA No napameTpaMm, YyKasaHHbIM B MmeHi «Mogenb
pacnpocTpaHeHusa». Ecan B pacuyeTe yumTbiBalOTCA MOTEPU HA MECTHbIX MPEnATCTBUAX (KnatTepax) B
cooTtseTcTBMM ¢ PekomeHaaumnamm MC3I-R P.1812/1546, To 3Tn noTepu onpeaenatorca ana Kaxaoro CPE
C YY4E€TOM BbICOTbl €ro aHTEHHbI Ha4 YPOBHEM 3eM/IN. B pacueTe TaKKe MOryT y4MTbIiBATLCA NOTEPU NpU
NPOHUKHOBEHWUN B 34aHWe Ana Kaxaoro CPE/KoHeuHoro ycTpoiictea LPWAN. B otyete gna Kaxkaoro CPE
AN KOoHeyHoro yctpoictea LPWAN 6yaer oTobpaskaTbCA MOLLHOCTb Ha NPUEMHUKE BHU3/BBEPX,
cooTHoulleHue C/(1+N), Tun moaynauum, makcMmasabHas NponyckHaa cnocobHOCTb U Apyrve napameTpbl.

061wt NopsAAOK paboTbl B MeHIO pUKCMPOBAHHOTO BecnpoBoAHOro A0CTyNa:

1. 3arpy3ute cnucok CPE ns CSV-daiina nnm cosgaiite CPE BpyyHyto, MCNOAb3yA NPaBYO KHOMKY MbIlWW B
KOHTEKCTHOM MeHto. ®Popmat daina CSV onucaH Bbiwe. Ecnm B Tabanue yke ectb caiTbl CPE, To npu
nmnopte ns CSV-daiina Hoeble CPE NoABATCS B KOHLLE Tabanubl.

2. Co3pgaitiTe oguH wan Heckonbko TunoB CPE obopygoBaHuA B MmeHto «PepaktuposaTb CPE-
obopyposaHue». ObpaTuTe BHUMaHKE, YTo Ana ogHoro Tuna CPE o6opynoBaHUsa moryT BbiTb yKasaHbl
napameTpbl 418 Pa3HbIX CETEN.

3. B Tabaunue ykaxute TMn obopyaosaHma gns Kaxgoro CPE. [lna 3Toro HaBeguTe Kypcop Ha HyXKHYLo
AYenky ¢ obopyposaHMem U BbibepuTe Heobxoaumoe obopynoBaHME M3 MOABMBLUErOCA CNUCKa. Bbl
MOKeTe BblAeNUTb Cpa3y HECKO/IbKO AYeeK B Tabauue 1 3aaaTb 414 HUX OAUH TUN 060pyA0BaHUA.

4. Ecnu B Bawem CSV-¢aine He BbIN10 AaHHbIX O BbICOTaX aHTEHH WK Bbl co34aam CPE Ha KapTe Bpy4YHy!O,
TO YKaKUTe BbICOTbl aHTEHH B COOTBETCTBYHOLLMX fiUeiKax Tabaumubl. 34eCb TaKKe MOXKHO BblAENIUTb Cpasy
HECKOJ/IbKO fYEEK M BBECTU A1 STUX AYEEK OANHAKOBYHO BbICOTY.

5. Ecau Bbl XOTUTE Ha3HauuTb cekTopa bC ana Bcex CPE cpa3y aBToMaTUYeECKU, TO BbIBpaB KpuTepuit, no
KoTopomy byaeT Npon3BoAUTLCA HasHauyeHue (NyYwmnii ypoBeHb cUrHana nam aydiwmii SINR) HaxkmuTe Ha
KHOMKY «Ha3HaunTb cektopa BC ans scex CPE». Mocne atoro Bam 6yaeT npeasioxeHo BbibpaTh CeTb, AN
KoTopol 6yAeT OcCylecTBAATbLCA pacyeT M HasHayeHue cektopoB BC, a 3atem npowusonger
aBTOMaTuyeckoe HasHauyeHue. EciM B nNpoeKkTe TONbKO OA4HA CeTb, TO aBTOMaTMYECKOe HasHauyeHue
npousonaer cpasy. ObpaTute BHUMAHMeE, YTO fdaxke ecan CPE paboTaeT B pasHbiX CETAX, €0 MOXHO
Ha3Ha4YMTb M HaNpPaBWUTb TObKO Ha oAHY Naowaaky bC (cekTopa, KOHeuYHo, pa3Hble). CPE, He umetowme
Ha3Ha4YyeHHoro cekTopa bC, oTobparkatoTca B Tabauue 6aeknbim WpnudTom.

6. Echn Bbl XOTUTE MPOCMOTPETb MNPOAO/bHbIA npodunb ot CPE po cektopa BC wam Bpy4dHylo
Ha3HaunTb/nepeHasHaumTb cektop BC, To cHayana BbibepuTe HyXHbI canT CPE B ocHoBHOM Tabauue,
3aTeM crpaBa BblbepuUTe HYXHYH CEeTb M HaXMuTe Ha KHoNKy «HasHauuTb cektop BC BpyyHyto». B
OTKPbIBLUEMCA OKHE C Npodusiem Bbl MOXKETE BblOpaTb HYXHbIA BaM CEKTOP, NMPOCMOTPETb OCHOBHbIE
pe3ynbTaTbl pacyeTa, a TakKe HazHauMTb/nepeHasHauynTb BbibpaHHbIi cektTop BC.

7. Mocne 3aBepLueHMA Ha3HaYeHNA ceKTopoB ana Bcex CPE, Bbl moxeTe NonyunTb pesynbTaThl pacyeTta B
Excel «MonHbIM OT4ET NO BbIBpaHHOM ceTu B Excel» ans oaHOM ceTM nam Ana HeCKOAbKMX ceTelt « CBOAHbIM
OTYeT NO COBOKYMHOW MponyckHoi cnocobHocTu B Excel (Tonbko ana LTE/S5G) )". B otyeTe 6yayT TONbKO
Te CEeTU, KOTOPbIE OTMEYEHbI B I/TAaBHOM SIEBOM MeHI0 «CeTn».

8. Ecnv pesynibTaTbl pacyeTa Bac He y4,0BAETBOPAIOT, TO M3meHuTe napameTpbl CPE (BbICOTY aHTEHHbI, TUN
060pyA0BaHNA 1 T.MN.) U BbIMOJAHWUTE pPacyeT 3aHOBO U TaK Jasiee, NOKa He MOyunTe KelaeMblil pesyibTar.
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V52 i e
A ] [ 3 F [ H I J K L [ N o P a R s T u v
Menspecrs | Bura [Veunese | 7 | noreruse Ocnafineswe Manymcrs | Moupsocrs Maxien [ Maxmen

”“:";:“ Ukgra Penvara ] S el I L I "2‘?:" ::D;;‘::: :::Ts: - Q"‘;"E’,m A :.NE;m Throughut | Throughyu [ 7 4RV | T MRy
1 a@r) | gup | (nsa | s as) (a5} DL (n5u) | UL (nBu) (DL (s} | (UL) i)
2 |Sensor 01 | N54.810000 E31.960000° 0.025 2 0 0 ['] OTepemroe np [1] BS 0023 11.: 112, 0.0 5.488 5.468
3 |Sensor 02 | N54 778000 E!L 001585 0.025 2 0 0 a Toponceas = 221 B85 002 01 5483 5488
4 | Sens Bo% 0.025 2 0 0 0 Mnotean rop  24.7 B5 005 47 5468 5458
5 |Sens 0.025 2 0 Q o 181 BS 001 097 5488 5.488
& | Senz 0.025 2 0 [1] a 221 BS 006 28 5483 5488
7 | Sens 0.025 5 0 0 0 20 BS 004 -15.3 0283 0.283
B |Sens 0.025 2 0 Q o 247 BS 005 1.7 5488 5.488
o | Sen 0.025 2 0 [1] a 221 B5 003 55 5483 5488
10 | Sensor 09 N"4 733:}:}:) E31.880000° 0.025 2 0 0 0 OTepamos np 0 BS 002 -1.5 5.458 5.458
11 |Sensor 10 | N54.758000 E32.010000° 0.025 15 0 Q o Nec 0 BS 002 -12.8 0.976 0.976
12 |Sensor 11 | N54 300000 E32 070000 0.025 2 0 [1] a OTepemsr T2 47 B5 001 15.5 5483 5488
13 |Sensor 12 | N54.720000 E32. 100000 0.025 2 0 Q L] Mpwroponras 18, BS 004 3125 3.125
14 |Sensor 13 | NE4. 770000 E32.050000 0.025 2 0 0 0 lopogckan = 22 BS M2 3125 3125
15 |Sensor 14 | N54.740000 E32.120000° 0.025 2 0 Q [ OTepemoe np 0 BS 007 5.488 5.4568
16 |Sensor 15 | N54.760000 E32.000000 0.025 5 0 Q L] Mprropona 4.2 BS 002 0.253 0.253
17 |Sensor 18 | NE4.732000 E32.020000 0.028 15 0 Q L] OTxpamos np 0 BS 004 5488 5468
15 | Sensor 17 0.025 15 0 Q [ Mpwuroponkas 8.8 BS 004 5.488 3125
19 | Sensor 18 0.025 15 0 Q L] OTxpeimos np 0 BS 002 0.976 0.976
20 | Sensor 18 0.028 15 0 Q L] Mpwroponas 8.6 BS M2 5488 5468
21 | Sensor 20 N"4 53"\'333 E 0.025 15 0 0 [ Omepemroe np 0 BS 008 5.488 5.488
22 |Sensor 21 | N54 827783 E32. 0.025 15 0 0 a OTepemoe np 0 BS 006 5483 5488
23 |Sensor 22 | N54.818503 E: 0.025 15 0 0 0 OTepaman T2 5 BS W& 5458 5458
24 |Sensor 23 | N54. 750585 E 0.025 15 0 0 [ Omepemroe np 0 BS 007 5.488 5488 |SF7 Cl
25 |Sensor 24 | N54 750585 E32. 0.025 15 0 0 a OTepemoe np 0 BS 007 5483 5488 SF7 CR-4/5 "
26 |Sensor 25 | N54. 738515 E32. 0.025 15 0 0 0 OTepamos np 0 BS 007 5468 5488 SF7T CR4/5
27 |Sensor 28 | N54.784255 E 0.025 15 0 0 [ 3R M 4.9 BS 004 5.488 5488 |SF7 Cl
28 | Sens. N54 786234 E32. 02411 7 0.025 15 0 0 a 18.6 8BS 002 5483 5488 |SFT CRd‘ "
24 | Sens 8 0.025 15 0 0 0 2.4 BS M08 5468 3125
30 | Sens 0.025 8 0 Q o T4 BS 008 0.837 0.837
31 | Sens 0.025 15 0 [1] a 186 B5 003 0537 0253
32 | Sens 0.025 15 0 0 0 0 BS 007 5468 5.458
33 | Sens. 0.025 1.5 0 Q o L2 BS 002 5488 5.488
34 | Sens 0.025 15 0 [1] a 58 BS 006 5483 5488
35 | Sens 0.025 15 0 0 0 2.4 BS 001 5468 5.468
36 | Sens. 0.025 1.5 0 Q o Q BS 008 5488 5.488
37 | Sens. 0.025 15 0 Q [ 24 BS 005 5.488 5.4568
38 | Sens 0.025 15 0 Q L] 5.8 BS 005 5468 5.468
39 | 8= 0.028 15 0 Q L] 58 BS 005 0576 0.97¢
40 | Se 0.025 15 0 Q [ Q BS 007 3125 1.757
41 | Sens 0.025 15 0 Q L] Q BS 005 0.976 0.976
42 | Sens 0.028 4 0 0 L] 167 BS 004 0.837 0.837
43 | Sens 0.025 2 0 Q [ 18.1 BS 003 5.488 5.4568 5
44 | Sens. 0.025 2 0 0 [4] 4 B85 002 5483 5488 |SFT CRd‘ 5
45 | Sens 0.025 2 0 0 0 221 B5003 5468 5488 SF7T CR4/5
45 | Sens. 0.025 2 0 0 [ Al BS 004 5.488 5488 |SF7 CR-4/5
47 |Sens 0.025 2 0 0 a 4 BS 007 5483 5488 |SF7 CR-4/5
48 | Sens 0.025 2 0 0 0 14.2 B5 005 -9 5468 5488 SF7T CR4/5
a9 | Sensor 48 N"4 5’31_3"5 EN "‘3“ 0.025 2 0 0 [ 18.1 BS 002 -1.4 5.488 5488 |SF7 Cl 5
50 |Sensor 45 | N54 718672 E31. 384384 0.025 2 0 0 a 18.1 B85 003 -137 0.576 0576 |SF10 CR-4/5 |SF1 :) CR-4/5
=1 Sensnr 51| NEL TOATFT FAT S10477° VL X T] noee A 1 0 0 5 AS 007 ER 0576 0537 SEINCR-45  SE11GR-4E

LoRa 868 MHz ® ] »

Omuyem no cemu LoRaWAN 8 Excel

[IporHo3 noKpbITHS AJIA CETH PUKCUPOBAHHOI'O GECMPOBOAHOTIO JOCTyIa

RadioPlanner 3.0 nossosseT oTobpaxaTb Ha KapTe MPOrHO3bl MOKPbLITUA A1 CETU PUKCMPOBAHHOIO
6ecnpoBoaHoro goctyna (FWA) uam cetn loT (Hanpumep, LoRaWAN). AnropuTm, Ucnonbayemblii ans
pacyeta nokpbitma ana CPE wmam pgatumkoB loT, oTanyaetrca OT anroputma, WMCNOAb3yemoro Ans
MOBWAbHBIX YCTPOMCTB. ITO pPasnMuyMe CBA3aHO C TEM, YTO NPWU pacyeTe MOKPbITUA MOOUABHON ceTu
YUYUTbIBAIOTCA XapPaKTEPUCTUKM OAHOTO U3 ABYX TUNOBbIX MOBUAbHbIX ycTpolicTs (UEL nan UE2), Toraa Kak
npu pacyete MNOKPbITUA PUKCUMPOBAHHOrO HECNPOBOAHOrO AOCTyNa Y4YMTbIBAOTCA WMHAMBUAYa/bHblE
napameTtpbl Kaxkgoro CPE/ceHcopa. K 3TMM napameTpam OTHOCATCA BbICOTA aHTEHHbI, KoadpduumeHT
YCWUIEHWUS aHTEHHbI, ANnarpamma HanpaBAeHHOCTU aHTEHHbI, MOLWHOCTb NepeaaTynka, NoTepu B Kabene u
noTepn nNpu MNPOHUKHOBEHUW B 34aHWe. B pesynbTaTe pe3ynbraTbl NPOrHO3UMPOBAHUA MOKPLITUA
noJsiyyatorca 60s1ee TOUHbIMMU.

Mocne pacyeta Ha mecte Kaxgoro CPE uan gatumka noAsuTCA HEOO/bLUON KPYXOK, LBET KOTOPOro
COOTBETCTBYET pe3ynbTaTy BbIOpaHHOro TMna pacyeta. Tun pacyeTa MOXKHO BblbpaTb B MeEHIO
COOTBETCTBYIOLEA CETU M TaM XKe WHWULMMPOBATb PacyeT C MOMOLLbIO CMeLMasbHOro MHCTPYMEHTa
«BbINONHUTL pacyeT NOKPbITUA AN GUKCMPOoBAHHOIO 6ecnpoBogHOro A0CTyNax.

Ecnmn CPE/ceHcop nmeeT HasHayeHHbI cekTop BC, To pacyeT nokpbiTua ByaeT BbINOJHATLCA ANA 3TOrO
cexktopa BC. Ecam CPE/ceHcop He umeeT HasHadeHHoOro cektopa BC, To pacyer nokpbitma 6yaer
NpPou3BOAUTLCA ANA CEKTOPA C y4lleld MOLLIHOCTbIO Ha NpuemHuKe (Best server).

Mpu HaBedeHMM Kypcopa Mbilin Ha Kpy»Kok CPE/ceHcopa napameTpbl ero obopyaoBaHNa U pesysibTaThl
pacyeTa oTobpassTca B JlereHae.
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@ RadioPlanner 3.0 D:\Dropbox\00_RadioPlanner 3\npumepel npoekToetMpumepsl npoektoetLoRa EU 868 MHz_Smolensk.rp3 — O X
= \
| _'E 12 ~ OpenStreetMap M 49 g @@' I:HD ?-
----- ® Mpoext HadioPIannerm - 44— AL I — i
----- i WHpopmalma o npoexTe Sensor 20 ! RadioPlanner » Legend % i"
453 HacTpoitut flaceec i Mhema3a R |’
D TeomatHbie A ; MpoexT: Test Project
- " . = - | FERERSuka CeTs: LoRa 868 MHz |
/g Mogens pacrpocTpaHenus v 5 AranAHLLH = Yactota downlink: 868.3 MMy, |
""" Cpasnerie 3PT1 t FS . /_./ Mogene pacnp.: Rec. ITU-RP.1812-¢
&2 Cnon KapTsl P Mo mecTy: 80%; no spemerin: 30%
:/‘: JononHuTensHele pacyeTs! 006 - Sensor 22 | Tun pacyeta: Maximum Throughput
..... & Onem | M 5 kbps SF7 CR-4/5 |
3 Sensaor 47 i1
----- B Pacuersi & Touke ensor 01 Fiigka —_— BanytuHo [ 3 kbps SF8 CR-4/5 '
iy PukcuposarHbiit Becrp. i Sl ey il 1.7 kbps SF9 CR-4/5
. o= j W 0.5 kbps SF10 CR-&5
N Cem Sensor e | W 0.5 kbps SF11 CR-4/5 =
- [w] AAn LoRa 868 MHz ﬂ How . I 0.2 kbps SF12 CR-4/5 |
"B Caima BENSOl CpE: Sensor 1214383 ke 337°
= OpyLoBaHWE :Vega TD-11:
BE%EW 06 CPE: Vi TD11H|
i [m] R\ Cextop 07 =2m
=-[=]8" BS 002 “ | HasHauexnan BC: BS 004
| AsmyT HasHavenHoro cextopa: 0°
()3 Cexrop 0 |anBeHb npuema DL -122 6 b
=-[=] 8! BS 003 C/(1+N): 5.2 nb
i [y Cektop 07 Kanane: DL: 868.3 MIu
=8 E‘iﬁ? BS 004 | | Mumber of Servers: 5
E‘ 3 Cextop 0 Senkor 37 Modulation: SF8 CR-4/5
=Ny
E‘E‘A BS 005 = —25km——
o Le[m 3y Cexrop I = - -
E| [=]'&" BS 006 | —Z Srfnscrrw
- R Cexrop 0F J ,43& s
L [m] 3 Cexo 4 L b}
» . Senspr 23 grsor 24 *\
< N
\) |
Ssadgei 007 \_\" |.
Sen'égr 25
2 ) b |
O Sensor 31 l
]
i
!
N54.718870° E32.099991° 2275 MpuropoaHan sactpoiika T

lpoeHo3 nokpsbimus 014 LoRaWAN

AOHOJIHI/ITEJIBHBIG pacC4deThl

B aTOl NaHenu nonb3oBaTento AOCTYyNHbI cheayouime 40NO/IHUTE/IbHbIE BUAbI PACHETOB:

- PacyeT BHYTPM rpaHuL, NPoM3BO/IbHOM 061acTy
- PacueT Ha IMHEeMHOM y4yacTKe

PacyeT BHyTpHU rpaHyL, NPOU3BOJIbLHOM 06/1aCTH

Bbl MoOKeTe yKasaTb 06/1acTb, MO rpaHMuLam KoOTopoil bypeT obpesaHa 30Ha MOKpbITUA. [paHWUbI
NPAMOYroNbHOM 061aCTM MOXKHO 3a4aTb BPYYHYIO MM 3arpysuTb NPOM3BOJIbHYIO 0bnacTb B popmate
KML.

[ononHuTenEHEIE pacYeTEI

PacueT BHYTDW rpaHWL, NpoMsBonsEHOA oBnacTi

M (] &3

HaseaHwe ofinacmi |F|:IE|HHLI.bI ropopa kml

(fpezaT pe3yNeTaTel PACYETA MO FPaHWLE oBnacTi

Pacuem sHympu epaHuy, obaacmu
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] MmnopT obnactn ns KML daitna

[
&3

O6pesaTtb Mo rpaHuLe

OnpeaennTb NPAMOYroJ/ibHble rpaHuLLbl 061acTu

Ypanutb 0bnactb
O6pe3saTb pe3ynbTaTthl pacyeTta no rpaHuLe obaactu

PacyeT Ha JIMHENHOM y4acTKe

PacyeT Ha /NIMHEMHOM y4acTKe MO3BOJIAET NOCTPOUTb AMarpammsbl (rpaduKuK) ypoBHEW MOLLHOCTU Ha
npueme, OTHOLLEHUA CUrHAN/(NOMeXa+LWyM) UAK AMarpammbl NPOMNYCKHOM cnocobHOCTU BA0b N06oro
NIMHeNHoro ob6bekTa — TpybonpoBoaa, KenesHom aM aBToMobuAbHOM AOpPOrn 1 T.0.

® RadioPlanner 3.0 Ch\Usershuser\Downloads'\Railway_DMR_150 MHz_Uplink_ITU-R 1812 model.rp3 — O e
(Z- & | 11 - [caroBasemap H¢ | @ o [ (@ me Eo- [ D ?-

----- i WHopopmawa o npoet
HacTpoiikn
leonaHHbIe

N\r Mogene pacnpoctpar
----- Cpastense 3PT

----- - Mpoext RadioPlanner A

LononHUTENEHbIE PACYETSI

PacuyeT BHyTPW rpaHnL NpoMsBonsEHOMA ofnacTi

M]3

X

Hassanwe ofinaci |

----- 52 Cnow KapTsl

l# [] O6pesams pesynsTaTs pacyeTa no rpaHuUe oGnacTi gt Sl
..... S Onemsi ﬁszaasa
----- § PacueTsi 5 Touke ﬁofas

PacueT Ha nuHeitHom yyacTke

(83| @ |B<

MikeT

nepsoi
TOHKM
(k)
3336
3461

HaurmeHoBaHwe niuHeiHoro yyacTka

»

BonoTHoe - AHkepckan

- [®] 3y Cextop 0°
=% BS 005

(=% BS007
LeTEl TN Cawran 0°

N55.070505° E33.053207°

166.0 1212

OmpiToe NpocTpaHeTED

MeHto Pacyem Ha nuHeliHOM yyacmke

MmnopTmnpoBaTb AMHENHbIN yd4acTok n3 KML daiina

Y[annTb IMHeNHbIN y4acToK

Pacnonoxutb KapTy TaK, 4Tobbl Ha4yano BbIGBPAHHOIO IMHEMHOIO y4acTKa Haxo4MA0Ch
B LLeHTpe 3KpaHa

|| @ (83|E

OT06pasuTb guarpammy ypoBHeW Ha IMHEMHOM y4acTKe

JINHEeNHbIN y4acToK, BAOIb KOTOPOro byaeT Npon3BOANTLCA pacyeT, 3arpy»Katotca ns ¢anna s popmare
KML, KoTopbl moarotasnvBaerca B A0bom ctopoHHem MO (Hanpumep, Google Earth). JIuHelHbIx
YYaCTKOB MOXKET ObITb HECKO/IbKO. B KauecTBe NMKeTa NepBOM TOYKMU IMHEMHOMO y4acTKa MOXKHO yKa3aTb
ntoboe Tpebyemoe 3HayeHWe, OCTasibHble KUTIOMETPOBbIE MUKETbI PACCTAaBATCA HA KapTe BAO/b TPacchl
JIMHEMHOTO y4acTKa aBTOMATUYECKU. [11A NOCTPOEeHUA Anarpamm YPOBHEN ABa Pasa KJMKHUTE HA HYXKHOM
y4acTKe UAn BOCMNoNb3yhTeCb MHCTPyMeHTOM "OTobpasnTb Anarpammy ypoBHEN Ha IMHEMHOM yyacTke".
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Junarpamma ypoeHeit Ha AnHeidHom yvactke HosocuBupck - Bonothoe, Cete DMR O *

T
PHG

a gEm

MpuHUMaeman MoWHOETE "BHU3"

ol

P

32“—“‘-'

1 T e
e

-85 nbm

L

-100

=110

3343 3344 3345
BS 003 CexTop 0°

BS 002 CexTop 0°

3346 3347

KM

3348 3348 3350 3351 3352 3353 3354 3355 3356 3357

MNapameTpel pacyeTa

MuH. paccT. KM

MapameTpel oToBpaxeHua

Twun pacueta | Received Power (DL)

[MpHHAM. MOWHOCTE OtHowerme CAl+N) [MponyckH. cnocobH.

Make. pacer. k| = Macwrat no ropusoHtama |60 3| muke/im Max [30 [ abea | | Mexc |0 L2 Max [100 [ kbirr/c
Min [-110 15+ aBm Min |-50 & b
lar paciera o () Onarpamma MakcuMansHoro yposHA " 8 " 8
AfoH. ctaHuA |1 ~ (@ [MarpamMel Ans OTAENBHLX CEKTOPOB lopus. nuHUA [ Fopus. murma [ Topus. mnns
Pacuet Konwyectso cexTopos |2 - il =) A 1 =] aB 5 = |
Bion
Juazpamma yposHeli Ha AUHelHOM yyacmke
s CoxpaHuUTb aguarpammy ypoBHe# Kak ¢ain PNG
MwuH. paccr. HauyanbHasA TOYKa AMarpammbl YPOBHEN
Makc. paccr KoHeuyHas TouKa AmMarpammbl yPOBHEN

BbibpaTb Hy:KHyto BC ¥ onpeaenntb TOYKY C MUHMMAJbHBIM
paccTosiHMeM OT Hee A0 IMHEeMHOro yyacTKa

LWar pacyeta

LWar pacyeTa, KM. MMHMMaAbHbIN Wwar 20m

ABOH. cTaHUMA

Bblb6paTb TMMN aBOHEHTCKOM CTaHUMMU

Pacuer

BbInoAHUTL pacyer

Twun pac4yera

BbibpaTb TMN pacyeTa

MacwuTab no ropmMsoHTanm

MacwwTab Avarpammsl No rOPU3OHTAIN B NUKCENAX HA KUJTIOMETP

[dnarpamma maKkCcMMabHOTo
YPOBHS

OT06pa3uTb gruarpammy MakCMMasbHOTO YPOBHS

Adunarpammbl gNa oTAeNbHbIX
CeKTopoB

OT06pasuTb anarpammy gaa otTaesbHbix cekTopos. OTobpaxkaemble
Ha Auarpamme CeKTopa OnpefensatTcs aBTOMaTUYECKM UCXOAA U3
MaKCMMyMa WHTErpasbHOrO YPOBHSA Ha Mpueme Ha 3a4aHHOM
yyacTke. Ecnm aBTOMaTMuecKuii afroputm onpeaeneHus Hy»KHoro
CeKTopa He cpaboTan (4To 6bIBaeT OYEeHb pPeaKo), TO peKomeHayeTca
BbIGMpaTb Hy»KHble cekTopa BC Ansa pacyeta BPy4HYO B OCHOBHOM
NIEBOM MEHIO.
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KonnuectBo oTobparkaembix CEKTOPOB. MaKcMManbHO 5 CeKTopos
BC.

YCTaHOBUTb Ha rpadrKe MakCMMasbHble U MUHMMAJIbHbIE 3HAaYeHUs
YPOBHSA Ha npueme

YCTaHOBUTb Ha rpadrKe MakCMMasibHblE U MUHMMAaJIbHbIE 3HAaYeHUs
C/(1+N)

YCTaHOBUTb Ha rpaduKe MakCUMasibHble U MUHUMAaJ/IbHbIE 3HaYeHUs
NPOMYCKHOM CNocoBHOCTH

OTo6pasnTb Ha AmarpaMMe YPOBHEW FOPM3OHTANbHYIO JIMHUIO C
YKa3aHHbIM 3HaYeHnem

Konnyectso CeKTopoB

anHMM. MOLWHOCTb

CootHouweHune C/(1+N)

MponycKH. CNOCO6H.

Fopu30oHTaNbHAA INHKA

UMInopT pe3y/ibTaTOB U3MepPEHUI U HACTPOMKaA NapaMeTpPoOB MOJeJIM pacyeTa

RadioPlanner 3.0 no3soaseT NoACcTpanBaTh BEAMUYNHY NOTEPb Ha MECTHbIX NPENATCTBUAX (KnaTTepax) ana
MOZe/IM PacnpOCTPaHEHUS PAANOBOJH MyTEM CPABHEHWUA PACYETHbLIX YPOBHENW NPUHUMAEMOW MOLLHOCTU
CUrHana ¢ WM3MepeHHbIMW YPOBHAMMW. 3arpyska, npeaaputesnbHaa o06paboTka W aHanu3 daina
nsmepeHuii gna cektopa bC BbINOMHAETCA B NaHE/IM NapamMeTPOB CEeKTopa.

AHanMs nmMepeHni BAOAE MapLIPYTa ] X
-B0
R VI
B9 el
80 ﬂ“ ..}" el
. ., v m
70 WO '-: e’ ‘fg"!“’”"
. ;:;J? i:-é,’_..' Y“wr Y ?-'- v \‘?‘-
. o A " -
-30 . iy w - a
. LN
20 . cE L
oW n'\)ﬂ -'a -
- 2o ue hiay S me MR N e - -
100 - L w\:_ _.l’ﬁ'.v’.j’ & g Eﬂ_,;”h_ '-%‘ A =
T Tae ¥ ':.“ ,-.»'_,"*' qﬁ_}ﬂ& LR e N e
P P N b "' LA .
-120
-130
140
< >
DaHHble H3MEpeHi
i I."_.I S@ Haumerosarme usmeperui |145MHz.csv TMpUMEHNTE peKOMEHIYEMBIE 0CNIABNEHNA Ha NPENATCTEMAX ANA MOLENK AC: |1~
PaccToAHne 0o nepenamika Signal level G .
MowHocTs Ha A pemersamp.  Pewxomenn.
npreme (aBe) MuH. paceT. KM Makc. yposers abm Tin npenATcTEMA Yncno Touex uu?v'\j;f:E‘E) oTKNOHeHME  ocnabn. Ha
owmBku (aB) npen. (aB)
3 -108.6 MprmeriTs B m
ggg; Tea Make. paceT. KM it MuH. yposeHs J.1=%] lpuMeHIATs. [T —— 57 0 13 07
1089 MiHUMENEHOE PACCTORHME MEXLY TOUKEMA WHBEpTMDOBATE HAaNPaBNEHIE MAPWIDYTa o 0 o 0
0003 - 208 0 38 173
0004 -109.9 2
0005 | -109.8 Rariccs Mo Moamesms Mpumenams 88 0 35 115
02 6 0 25 147
0006 1Dé’r CexTop 0T Nepeaatmka DNpBaBnTs CNoi KapTbl & TOYKEMK [} i) i) 0
0007 -
DDD; 1099 HauansH. yron lII rpan R };5; g 451 11175
-109.8 ! [pBasnTe
0009 e o Koreursi yron rpan IPUMEHWTE 51 ] 12 124
0K OmaeHa

AHanu3 usmepeHuli 80076 mapuwipyma

i MmnopT AaHHbIX U3mepeHuin ns panna ¢popmata CSV

M JKCMNopT AaHHbIX M3MepeHuit B paitn popmaTta CSV
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&3

Mopsaok paboTbl:

YOanutb Bce AaHHble U3MepPeHUi

1. No pesynbTaTam MOMEBbIX U3IMEPEHUA NOArOTOBUTb Gaila M3MEPeHWn YPOBHEN MNPUHMMAEMON

MOLLLHOCTU ana cektopa bC.

®ann namepeHunin — ato dain popmata CSV, Kaxpgana U3 CTPOK KOTOPOro COAEPKMT TpM NapameTpa:
YPOBEHb M3MEPEHHOTO CUrHaNa OT o4Horo cekTopa BC B AbM; reorpaduyeckan wnpoTa; reorpadpuyeckas
ponrota. Paspenutenem 3HauyeHW MNapameTpoB fABASAETCA CMMBOJS “TodYKa C 3anaton”. dopmaTsl
npeacrasneHus reorpapuryeckmnx koopamHart - NOSYLWAPUE FPAAYCbl MUHYTbI CEKYHAbI (N35 36 23.8)

unu NONYLWAPUE OECATUYHBIE TPAOYCbI (N12.34567).

[= 703 _processed.csv E3 l

E‘[’ Whenstergis\RadiePlanner703_processed.csv - Motepad++ — O x
File Edit Search View Encoding Language Settings Tools Macre Run
Plugins Window 7 X
o = s & | (o g % x| BE|S

1 —-88.2 ; N57.6761283874512 ; E38.613208770752 S
2 -85.2 ; WN57.6757431030273 ; E38.€172218322754

2 -86.4 ; N57.6755828857422 ; E38.6215744018555

o -85.7 ; H57.6750068664551 ; E38.6251831054688

£ -88.8 ; HN57.67544%3713378 ; E38.6297950744625

& -81.9 ; WN57.6752128601074 ; E38.633705287715873

7 -53.4 ; H57.6748346649%165% ; E38.6377906879531¢

: -G8l1.8 ; HME7.67437362670% ; E38.642673452431¢

2 -51.8 ; WN57.6738243103027 ; E38.6467018127441
1 -53.5 ; WN57.6734352111816 ; E38.650844573574¢ hd

Ln:1 Col:1 Sel:0]0 Windows (CRLF)  UTF-8 IMNS

Mpumep ealina c pezyasmamamu usmepeHuli

2. 3arpy3uTb dpaiin UsMepeHuii B CEKTOP M Npu HeEOBX0AMMOCTM cAenaThb npeasapuTesbHyo 06paboTky:

ypOBEHb CUrHana

MaKkcumanbHbli/MUHUMaNbHbBIN

PaccrtoaHue oo nepegatymka

MuHumanbHoe/MaKcmanbHoe

CeKTOp OT NepeaaTynka
MuHUManbHbIA/MaKcMManbHbIN

yron

MuHMManbHOe paccToaHue mexay
TOYKaMM

Ypanute M3  OaHHbIX M3MepeHMVI TOYKM C ypOBHEM BHE
YKa3aHHbIX rpaHunL,

YAanuTb U3 AaHHbIX M3MepeHMVI C pacctoAaHnem 0o cainTa BHe
YKa3aHHbIX rpaHunL,

YOanuTb M3 AaHHbIX M3MEPEHMI TOUYKKM, He nonagarouive B
YKa3aHHbIN Yr/10BOM CEKTOP

YcTaHaBAMBaeTCA pasmep CTOPOH KBaApaToB, B npeaenax
KOTOpbIX OyAeT BbINOJHEHO YCPeAHEHWE 3HAYEeHUI YPOBHSA
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CUrHaNa, JI0KaLMA TOYKM MpPU 3TOM B Mpeaenax Kaxaoro w3
KBagapaToB byzeT BbibpaHa M3 NOKaLMIA CyLLEeCTBYIOWMX TOYEK
M3MepeHunii B npeaenax [AaHHOrO Keagpata CaydalHbIM

obpasom.
MHBepTMpPOBaTb HanpaB/ieHne M3meHUTb MNOpAAOK Touyek B MapuwpyTe (nocnefHsAs TOuKa
MapLipyTa CTaHOBMWTCA NepBOU, NpeanocneAHAR — BTOPOW U Tak danee).
[06aBuUTb CNoM KapTbl C JobaBneHne Ha KapTy MONb30BaTe/IbCKOrO  C/0A  C
pe3ynbTaToM U3MepPeHUit pesynbTaTaMuM WU3MEPEHUN C ycpedHeHMem B npeaenax

YKa3aHHOro MMHUMANbHOIO paccToAHUA. [laHHble B Ta6m4u,e
NPy 3TOM HE MEHAKTCA. |_|OJ'Iy'~IEHHbIl7I CNoit NoaBUTCA cpegm
nosb30BaTENIbCKUX  C/I0EB, HaAMMeHOBaHWE  C/10A GYAET
COOTBETCTBOBATb HAa3BaHMIO calTa m HanpaB/1EHUIO CEKTOPA.

YpoBHM M3MepeHUIi 0603HaAYaloTCA YepHbIM LBETOM, pPacyeTHble YPOBHM - LIBETOM, KOTOPbIN
COOTBETCTBYET TUMY MPENATCTBMIA B AAaHHOW TOYKe (KeAnTblid LUBET — OTKPbITOe NPOCTPaHcTBo). Mo ocu
abcuucc nokasaHbl HOMepa Touyek MaplpyTta. lpuM HaBedAeHMM YyKasaTenAa MbllM Ha rpaduk
0TO6PAKATCA 3HAYEHUA PACYETHOro U U3MEPEHHOrO YPOBHEM, pasHULUA B YPOBHAX, PacCTOfHME A0
caliTa U TMN NPENATCTBUA B AAHHOM ToYKe. pu KNuKe Ha rpaduKe NOABAAETCA KOHTEKCTHOE MEHIo, B
KOTOPOM MOMHO YZa/IMTb TOYKY C PE3Y/IbTaTOM U3MEPEHUNA.

B Tabanue HuKe rpaduKa byayT yKasaHbl KOIMYECTBO TOYEK, CPeaHAs OLWKNBKa, cpeaHeKkBagpaTMyHoe
OTKNIOHEHME OLIMBKK, a TaKKE PEKOMEHAO0BAHHbIE 3HAYEHUA NOTEPb ANA PasHbIX TUMOB NPENATCTBUN,
NPy KOTOPbIX cpeaHAa owwubka 6byaeT paBHa HyA. [pyM HaKaTUM Ha KHOMKy "MMpMMeEHUTb
pekomMeHayemble ocnabneHus Ha NpenaTcTBuAX ana mogenu" byaeTt NnpovsBeAeH NepepacyeT ypoBHeW
218 TOYEK rpaduKa C y4eTOM PEKOMEHAO0BAHHBIX 3HAYEHWUM, @ TAKIKE M3MEHEHbI 3HAYEHUS NOTEPb B MEHIO
"Mogenb pacnpocTpaHeHua paanoBosH". YToObl OUEHWUTb, KAk MNOBAMAIOT Ha pe3ynbTaT pacyeTa
NOKPbITNA HOBblE 3HAYEHWMA NOTEPDb Ha NPENATCTBUAX, HYKHO BbINO/IHUTb PaCYeT 30HbI MOKPbITUA 3aHOBO.

3. Ha ocHOBe aHanun3a Noay4eHHbIX Pe3ybTaToB A8 Pa3HbIX TUMOB NPENATCTBUA U AN Pa3HbIX CEKTOPOB
NPUHMMAETCA pelleHNne OTHOCUMTE/IbHO KOPPEKTUPOBKU 3HAYEHW paHee WCMNoJ/b3yeMbiX NOTepb Ha
npenAaTcTBMAX (Knatrepax) B MoAeNn pacnpocTpaHeHa PaanoBOH.

CoxpaHeHHUe pe3yJ/ibTaTa pacyeTa 30H paJUONOKPbITUSA

Pe3ynbTaT pacyeTa 30H paaNMONOKPbLITUA MOXKHO COXPaHUTb KakK:

- WHTEepaKTMBHOW Beb-cTpaHuMuUpbl B popmate HTML

- pacTpoBoe u3obparkeHue B popmaTte PNG

danna KMZ nporpammsl Google Earth (Google MnaHeTta 3emns)

- ¢anna c reonpusaskol B popmate GeoTiff
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[

CoxpaHuUTb pe3y/bTaTbl pacyeTa B BuAe Be6-cTpaHuLbl — COXpaHeHWe pesy/ibTaTa pacyeTta B BUAE
MHTEPaKTUBHOW Beb-CcTpaHuMLbl. Mporpamma nNpesioxKUT Nosib3oBaTeNto BbiIbpaTb MECTO U UMA NanKku, B
KOTOPYHO COXPaHWUTb pes3y/bTaT, M 3aTem, B YKasaHHyl nanKky byget coxpaHeH ¢ann index.html (sto
CKpUNT CTpaHuubl), dann bs.png (3Ha4oK 6a30BOWM CTAHUMM), @ TaKKe Nanka c NMPamMMa0iM TalioB 30HbI
pagnonoKpbITUA B ctTaHgapTHom popmate {ZOOMY/{X}/{Y}. B ckpunt cTpaHmubl index.html 3anunceisaetca
TaKXKe CN0oW NONb30BaTE/IbCKUX JIMHENHbIX U TOYEYHbIX OOBEKTOB (BEpHEE Te M3 HUX, KOTOpble YKasaHbl
KaK oTobparkaemble), U eC/IN TaKUX OO BEKTOB MHOTO, TO 3TO MOXKET 3aHATb 3HAYMTENIbHOE BPEMS.

[Onsa Toro, ytobbl OTKPLITb BEB-CTPaHULy, oTKpoiTe dainn index.html npn nomowm Bawero 6paysepa
(Google Chrome, Mozilla Firefox, Internet Explorer 1 np.). YkasaHHyto nanky co CKpUNTOM M NMPaMnaoni
TallIOB MOKHO 33apXMBMPOBATb U NepeaaTb 3aKa3uMKy KaK 3aKOHYEHHbIN pe3ybTar.

TaKKe NoNyYeHHYI0 CTPaHMULY MOMKHO pa3MecTUTb Ha Beb-cepBepe A npocmoTpa B itobom bpaysepe u
Ha noboli M3 onepauymoHHbIx cuctem (Windows, Mac, 10S, Android, Linux).

Beb-cTpaHuMua No3BoaseT:

— BblbMpaTb NOA/OKKY U3 5-TU PasINYHbIX 6330BbIX KapT;

— OT106pasnTb/CKPbITb 30HY PAANOMNOKPLITUA;

— OtobparkaTb €10l NONb30BATENbCKUX IMHEWHBIX U TOUYEYHbIX 06 BHEKTOB;
—  W3meHATb macwTab;

— ABTOMaTUUecKM oTob6parkaTb OCHOBHbIE AAHHbIE U3 NereHapl;

— Otob6parkaTb MaclwTab 1 TeKyLLME KOOPANHATbI Kypcopa;

[na paboTbl BeB-CTPaHMLbI HY}KEH BbIXOA B UHTEPHET, TaK KaK 6a30Bble KapTbl NOANOMKKM 3arpyrKatoTca C
COOTBETCTBYHOLLMX PECYPCOB.

Manky c NMpaMnaoi TaliI0B MOMKHO UCMO/Ib30BaThb HE TONILKO C MNOJIYYEHHbIM CKPUNTOM — €€, Hanpumep,
MOXHO MOAKMOUMTL K boit TWUC, noagep:kuBatowmit paboTy C Talknamu, 4TO MNO3BOAUT
AEMOHCTPUPOBaTb Pe3ynbTaT pacyeTa 30H PagMONOKPbLITUA B BMAE CNoA Ha ntoboi ctopoHHen TUC
nonb3sosartens (QGIS, Maplinfo, ArcGIS, SAS.Planet n gpyrux).
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v @ DMR_I50 MHz Uplink ITU-R 17 X + = O %

€« 2> C M 23 wireless-planning-download.com/cttweb/DMR_150%20MHz_ITU-R%201812%2... ¥ b R | o

/1 O OpenStrestMap
O] OpenTopoMap
() ESRI Sat
O ESRI Topo
@] PocpeecTp

MokpeITHe
Catsl
Cnown

MpoekT: Hoewiil npoexT 24.08.2023

CeTb: DMR

YacToTauplink: 152 My,

Mopor npuemdnka: -100 g

Mopens pacnp.: Rec. ITU-RP.1812-8

Mo mecTy: 85%; no spemedi: 35%

Twn pacyeTa: Received Power (UL}

AC MNe1 Buicota 1.5 m YeouneHwe O gbn
[ -35 0EM HOCKMAA BHYTPM NMOMElLEHINA
M -52 gEM HocuManA B aBTo

-100 gBM HOCUMER BHE NOMELLEHIA

AC Me2 Buicota 3 M YouneHue 3 pbu

M -100 gEm BOoZMMAR

N55.40173  EB3.58398
| N55°24'%62° EB3°3572.3"

. Leaflet ¥ RadioPlanner 3.0

Pe3ynbmam pacyema, coxpaHeHHbll kak HTML cmpaHuya

[
CoxpaHUTb pe3ynbTaTbl pacyeTa B BuAae pacrtpoBoro ¢aiina B popmare *.png — coxpaHeHue
pesynbTaTa pacyeTa B BUAe pactpoBoro ¢aiiia B popmate *.png.

Mepen coxpaHeHMem pacTpoBoro ¢daina MoXKHO BbibpaTb 061aCTb COXpPaHAEMOM 30HbI NMOKPbLITUA NpPU
MOMOLLM PaMKM (MPU 3TOM MOKHO NepemMeLL,aTb Kak rpaHuLLbl pamKK, Tak U camy KapTy).

Mpun coxpaHeHWn pacTpoBoro ¢aina MOMXKHO TakKe BblbpaTb ero JAeTanbHOCTb (paspelieHue).
[eTanbHOCTb MOMEeT COOTBETCTBOBATb TeKywen wuam 6biTb Gonble B 2 uan 4 pasa. Yem nydwe
OEeTaNbHOCTb, Tem bosnblle pasmep coxpaHsemoro ¢ainna. MaKCMMaNbHbIA pasmep COXPaHSeMOoro
pacTpoBoro nsobparkeHus coctasnnet npumepHo 5400x4400 nuKceneld, pasmep dalina B popmarte *.png
npu aTom cocTtasnaet okoso 10 Mb.

B akcnoptupyemom PNG daitne JlereHaa 6yaet OTHOCUTENbHO 30HbI MOKPLITUA Ha TOM Ke MecTe, YTo U
Ha aKpaHe. Kpome Toro, npu akcnopte B PNG ¢aiin MoXKHO M3MeHATb pasmep JlereHapl.

KoopduHamei yenos (*.txt ¢palin) — coxpaHeHune BmecTe ¢ dhaiaom png TeKCToBoro ¢alina noa Tem xe
MMeHeMm. B TeKcToBbI ¢aitn 3anncbiBatoTCA KOOPAUHATLI YI10B coxpaHAaemon obnactu (ana 3arpysku
pesy/bTaTa pacyeTa oxBaTa Te/ieBellaHnemM Ha KapTorpaduyecknin cepsuc PTPC KapTa.pTpc.pd).
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. RadioPlanner 3.0 D:\Dropbox\00_RadioPlanner 3\npumepel npoektoetMNpumepel npoekToe’5G_N48+LTE_Band3+LTE_Band20_M5K.rp3 O X

T | [13 -|[opensteetvap

11| @

Mpoext HadloF‘Ianner_
i WHoopmauna o npoexTe
£ HacTpoiikn
leonaHHbIe
Mopens pacnpocTpatetma
Cpaexenve 3PT
%% Cnow KapTsl
' OpnonHuTENsHEIE PAcHETE!
Omuets
. PacueTsi B Touke
% PUKCHPOBaHHBIA Bechp. aocTyn
=-[=] As Cem
-[=] 4z LTE Band 20 (800 MHz)
-[=] 4z LTE Band 3 (1800 MHz)
-E|;ws 5G N48 (3500 MHz)
=3 E| wf CailTsl

E| [2]#x LTE Band 20 (300 b

-[=] % Cextop 07

-[=] % Cextop 120°
-[®] % Cextop 240°

[=]## LTE Band 3 (1800 b

-[a] % Cewrop 0°

-[=] 3y CexkTop 120°

-[®] % Cextop 240°

=-[=] iz 5G N48 (3500 MHz)

..... [=] 3 Cexrop 0°

[=] = Cektop 120°

----- [=] = CekTop 240°

=-[=] i-;:g;)\? BS02

(3] 4s LTE Band 20 (800 1

-[a] % Cewrop 0°

-[=] % Cextop 120°
-[®] % Cextop 240°

[=]## LTE Band 3 (1800 b

-[a] % Cewrop 0°

-[=] % Cextop 120°

i be[a] By Cexrop 240°

&-[E) 4. 5G N48 (3500 MHz] ,,

“h-../

BreiGop paspellenmna KapTel

PaszpeweHue sKkpaHa

®x1 Ox2 Oxd

[ KoopmHats: yrnos ("t waiin)

.II-.@EI-I- |:||DIEI ?-

YacToTa downlink: 842,25 My
o |{Nonoca: 1.4MHz; Peskim: FOO; FFR: 6xR1+0xR3 (Mo
Harpyzka Ha A4eiky: 75%
# Mogene pacnp.: Longley-Rice
| Mo mecTy: 30%; no epemeHn: 30%
| Tun pacyeta: RERP
@ ®1 - 4 “|UE M21 Beicota 1.5 m ¥Yocunernwe 0 gBun
| M -85 gbwm rsrp_bars=5
‘| M -95 gBm rsrp_bars=4
i -105 gEm rsrp_bars=3
| W -115 gEm rsrp_bars=2

Pazmep nereHas

| m-105 gBm rsrp_bars=2

2.5km

CoxpaHeHue pe3ynbmamos pacyema e gpopmame *.png

@@ CoxpaHuTb pe3ynbTat pacyeta B Buge KMZ daiina — coxpaHeHune pesynbTaTa pacyeTta B Buge daina
KMZ, KoTopblii MOXHO OTKPbITb B Nporpamme Google Earth (Google NnaHeta 3emns). Ecaun flereHaa
aKTUBHa, OHa NOABUTCA B BepxHem fieBom yray Google MnaHeTta 3emns.
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== Google Earth Pro
File Edit View Tools Add Help
¥ Search | E (82 |@| ]

- (MpoekT: Testproject
| |CeTtb: LTE Band 20 (800 MHz)
YacToTa downlink: 342,25 MMy
Monoca: 1.4MHz; Pessvm: FOD; FFR: 8xR1+0xR3 (Mo FFR)
Get Directions History |Harpyzkana sueiky: 75%
- |Mogene pacnp.: Longley-Rice

¥ Places | Mo mecTy: 80%:; no epemern: 50%

v (7] o ': Tun pacyeta: RSRP
"= My Places = |UE Me1 Boicota 1.5 m Younenwe O gBn
Y1 2% Channell W -85 gBm rsrp_bars=5
v &) Channel2 -85 aEM rsrp_bars=4

= B -105 gEm rsrp_bars=3
7| & £
7 Untitled Placemark 0 -115 35w rsrp_bars=2

™ Y/ &8 Temporary Places UE Me2 Boicota 7 M Younedwne & gBu
v [¥] =¥ LTE Band 20 (300 M... -108 4m rsrp_bars=2
L @ Nerenga
v I s
- @ B3

- [ ' Sector: 0%

- [ ' Sector: 120°

- [ ' Sector 240°

» (/D Bsoz
» (/& Bso3
» YB3 Bsp4
» [¥/ED Bsos
» [¥/ED Bsos -E

(Q[m][ _[+]+]

P Lavers

Pe3ynbmam pacyema, coxpaHeHHbIl kak KMZ ¢gatiin

[
CoxpaHuTb pe3ynbTaT pacyeta B Buae ¢aitna GeoTIFF — coxpaHuUTb pe3ynbTat pacyeta 6e3 6a3osol
KapTbl B BuAe daiina c reorpadmyeckon npueaskoi B popmate GeoTIFF.

[~
CoxpaHutb pesynbtat pacyeta B TMC ¢opmarte - coxpaHeHWe pesynbTaTa pacyeTa NOKPbITUA B
TekctoBom daine CSV unmn daitne obmeHa Mapinfo (MIF + MID). SkcnopT B 3TM BeKTOpHble dopmaTbl
Heobxo4MM TeM MONb30BATENAM, KOTOPble MCMNOAL3YIOT MOKPbITUE ANA AasbHEWWEro aHaaMsa B
pasnunyHbix TNC-npunoxkeHunax.

Mpu coxpaHeHnn aitna HyKHO ByAeT yKasaTb Lar CETKM, C KOTOPOI byAeT coxpaHeH pesy/ibTar.
®dopmar paina CSV

Ka)kaaa cTpoKa coaepuT Tpu MapameTpa: reorpaduyeckas wwmMpoTa; reorpaduyeckasa A0NroTa;
MaKCMMasbHbI U3 BCEX CEKTOPOB YPOBEHb CUrHasa (YpOBEHb MOLLHOCTM Ha Npueme ANA MPOEKTOB
"MobunbHan cBA3b" AN HaNpsAKEeHHOCTb NOASA A/1A NPOEKTOB Tesne- U paauoBellaHua); HaseaHue BC;
A3uMMyT cekTopa. Pasgenutenb 3HayeHWt napamMeTpoB - TOUYKa ¢ 3anAToi. PopmaTbl reorpaduyeckmx
KOOPAMHAT: rpadycbl MUHYTbI ceKyHabl (35 36 23,8) nunmn aecatmuHble rpaaycel (12,34567).
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File Edit
5 =

[=] uplink cav

Search  View Encoding Language

EELGE FMB|PC il @x|BE

x| |Hduwnlink.csv ..-3' Bty cav ..-;]l

Q{' ChUsershuser Downloadshuplink.csv - Motepad++

Settings Tools Macre  Run

Plugins
= 1

EmmER >

O X
Window 7 X

N oab L B =

=1 &

[TL et

Sfic
55.
a5.
25,
55.
55.
a5.
25,
55.
10  55.
a5.
12 54.
13 55.
14 55.
23,

00105247 82.
05245400:82.
05515535;:82.
06868607 82.
0470433282,
0e8eBe0T 82.
02810591:82.
04974366;82.
05786465;82.
0e327538:82.
06539807282,
99023110;82.
00S91e350;82.
0443379782,
04704332:82.

T71161544;-85.
Tllel544:-94.
T2105824:-94.
T2105824:-94.
T2577564;:-94.
T257759e4:-94,
T3050103;-93.
T3050103;-94.
T3050103;:-93.
T3050103:-94.
T3050103;-93.
T3522243;-94.
T3522243:-94.
T3522243:-93.
T352224935:-94.

012;240°
012;240°
011;240°
011;240"
012;240°
011;240°
012;240°
00z2;240"
011;240°
011;240°
011;240°
0l1z;240°
012;240°
011;240°
012;240°

length: 43122 Ln:1

Col: 1

Pos:1

Windows (CRLF)  ANS|

INS

Mpumep pe3ynemama pacyema nokpsimus e sude CSV ¢palina

®aiin Mapinfo (MIF + MID)

To cTaHAapTHbIN daiin obmeHa Maplnfo, KOTOPbI MOXKHO OTKPbITh B Il060M TMC NpunoxKeHuu.

(2 *Untitled Project — QGIS -

Project Edit View Layer 5ettings Plugins Vector Raster Database Web Mesh Processing Help

NEERRY UVLLPLHPPD /LI BatMOS I B-=
R@V. A~ wBRA - = o ey = > @ @
N-8- -0 - - 'y Ty [T~

B8
DRTHO

- Favorites

Browser

b [[7 Spatial Bockmal
b [c] Home

Layers

« @ ® T

Q. Type to locate (Ctrl+)

P[] C\ (Windows 10~
4

@®

»

oordinat| 45.07168°%,-123,1256° % zal [ 1:13955 =

& aonifie| 100%

% | otatio [0.0°

%+ |V Render EPSG:43
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Attribute Editor (test.mif)

(4 W

<Feature Name>

<UNMNAMED FE...
<UNMAMED FE...
<UNMAMED FE...
<UNMNAMED FE...
<UNMAMED FE...
<UNMNAMED FE...
<UNMAMED FE...
<UNMAMED FE...

<

<Feature Type>
Unknown Are...
Unknown Are...
Unknown Are..,
Unknown Are...
Unknown Are...
Unknown Are...
Unknown Are...

Unknown Are..,

AHanus pesynemama MIF Mapinfo e cnioe QGIS

X ||Sort:Text

-87.90
-89.10
-90.10
-90.90
-90.90
-90.20
-89.60
-89.10

5 o B D

STROMGEST_SIGMAL  BS_MAME SECTOR_MAME

BSD3
BS03
B303
BSD3
BS03
B503
BS03
B303

2407
240¢
2407
2407
2407
2407
240¢
2407

<Feature Description>

Unknown Area Type
Unknown Area Type
Unknown Area Type
Unknown Area Type
Unknown Area Type
Unknown Area Type
Unknown Area Type
Unknown Area Type

<Feature Layer Name>  <Indexir

test.mif
test.mif
test.mif
test.mif
test.mif
test.mif
test.mif

test.mif

12143
12144
12145
12146
12147
12148
12149
12150

Selected: 0

Tabauua ampubymoe MIF ¢ghatina

CpaBHeHHe pe3y/IbTATOB pacyeTa NOKPbITUA

RadioPlanner 3.0 nosBonseT BbINOAHWUTL BW3yasibHOE CPABHEHWE pPe3y/NbTAaTOB TEKYLEero pacyeTa
PaAMONOKPbITUA C NpeaBapuTesibHO A06aBAeHHbIM A1 NOAOOHOro CpaBHEHMA pe3ynbTaTaMu pacyeTa.
Taknm 0b6pasom MOXKHO OLLEHUTb BAUAHWE Ha Pe3yabTaT NOKPbLITUA N3MEHEHMA PA3/IMYHbIX MapaMeTpoB
BC, mogenu pacnpocTpaHeHua u T.4.

YT106bl A06aBUTL BbIMOMHEHHbIM PacyYeT K CPaBHEHWIO, HaKMWUTE KHOMKY «[o6aBUTb NOKpbITME ANA
CpaBHEHMA» Ha BepXHel NaHenn MHCTPYMeHToB. Koraa Bbl nepeigeTe B MeHio «CpaBHUTb MOKPbLITUEY Ha
rNaBHOW NaHeNM UHCTPYMEHTOB, 3TOT pe3y/ibTaT pacyeTa byfeT pacrno/ioXKeH B JIEBOM YaCTM 3KpaHa, a
pe3ynbTaT TeKyLLEro pacyeTta NnokpbiTMa byaeT oTobpaxkaTbcA B NpaBoit YacTu. Ecamn nereHaa BKAOYEHa,
OHa byzeT oTobpakaTb NapameTpbl pacyeTa, Hag KOTOPbIMW B AaHHbIM MOMEHT HaxoAWTCA yKasaTtesb

MblILlLN.
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. RadioPlanner 3.0 D:\Dropbox\00_RadioPlanner 3\npumepel npoektoel5G_N48+LTE_Band3+LTE_Band20_M5K.rp3 - O X
—H
F - E 14 - OpenStreetMap & . . ' @‘E ' ' |D RadioPlanner » Legend x
. MpoexT RadioPlanner | CoxpaHeHHas S0Ha pamMoNoKpLITUA Wby MpoekT: Test project
..... i = | Cete: LTE Band 3 (1300 MHz)
1 WpopmiaLutn o nposkcTe \‘l UYacrora downlink: 1842.5 MMy
403 HacTpoitkin i

I'l Monoca: 10MHz; Pexum: FODO; FFR: 20xR-
L Harpyzka Ha A4eiky: 50%
\ q Mogens pacnp.: Rec. [TU-RP.1812-6

: Mo mecty: 90%; no epemeqn: 90%
_nfTun pacueta: RSRP

. '\‘Q"é" -'L UE BbicoTa 1.5 m Younedue 0 gbn
,sfﬁ‘g‘wﬁ" || M-85 gBm rsrp_bars=5
| ‘ﬁ@ = il W -5 gEM rsrp_bars=4
ﬁr" . -105 gBEm rsrp_bars=3

W -115 gBm rsrp_bars=2
| Canr: BS071 0.697 kw1 128.1°
AzumyT cextopa: 240°

1 Yposerb Ha npweme AC N21:-76.1 nbm
RSRP:-103.9 abm

ol

2
L Fd

3 L B L L

&

Np Cem
(= /\r. LTE Band 20 {300 MHz)

E-[=] ef Caitmel
E-[][ Cluster 1
=-[3 %" 8501
& L__UUL LTE Band 20 (300 1

..... [5]1 3\ Cextop 240°

=-[=]'& BS02
a D.n..l LTE Band 20 (300 b

..... [=] 3y Cextop 120°
..... [5] 3y Cextop 240°

™ 1l | TC Domd 241000 K

N55.044745° ES2.903175° | 1450 |  Tloponckas sactpoitka | 7/63 |

w

CpasHeHue pesysbmamos pacdema paduonoKpblimus

Bbl moxeTe A06aBUTb K CPaBHEHUIO HECKOJIbKO PacyeToB, M OHM MOSBATCA B UHTepdelice TreeView B
BeTke "CpaBHeHue 3PM". Mpu pobasneHnm K cpaBHeHUto RadioPlanner coxpaHseT Bce maTtpuubl
BbIYMCAEHMI, NO3TOMY A/ 6onbluMX 0baacTelt pacyeTa npouecc o6aBNeHMs 3aHMMAET MHOTO BpeMeHM
M MeCTa Ha KeCTKOM AucKe. YnpasieHuWe KapTamMu B NEBOM W MNpaBoW NaHensx (cmelweHue u
MacwTabupoBaHMe KapTbl) HE3aBMCMMO Apyr OT Apyra. 3TO NO3BOASAET AeTa/lbHO CPaBHUTbL [Ba
pe3ynbTaTa pacyeTa MNOKpbITUA. YTOoObl nepenmeHoBaTb pacdyeT B TreeView wuHTepdelice, ABarKabl
LWEeNKHUTE ero 1 nepenmeHymnte. YTobbl YAaNUTb HEHY)KHbIN PACYET, WENKHUTE MO HEMY W HaXXmuUTe
KHOMKY Yaanutb Ha Knasuatype. Mpu 3akpbiTum RadioPlanner pacyeTsl, fo6aBAeHHble K CPAaBHEHUIO, He
coxpaHstoTCcA.

OT4eTnI

B meHto «OTYeTbI» N0/1Ib30BaTENIO AOCTYMHbI Pa3INYHbIe TUMbl OTYETOB — OTYET O KOHDUTYpaLUK CETU, O
MCNONb3yeMOol MOJeNn pacnpocTpaHeHWs pPagvoBOAH, O TUMe pacyeTa M OTYET O KOoHdUrypauuu
aKTUBHbIX CanTOB.

TaKKe MOXKHO co34aTb OT4YeT 06 oxBaTe HaceneHua (NOKa TONbKO ANA Tene- U PaauOBELLAHMA - CM.
COOTBETCTBYIOLNIM pa3aen AaHHOro PyKoBoAcTBa nosib3osaTtens).

Bce oTueTbl cpa3y oTKpbiBatoTca B Microsoft Excel.
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OTueTs

*
CBwmiA otueT

™
bilE]

OmueT anA Ga30Bbix CTAHLMA / NEpPEAaTUMKOE

™

XLa

NaHHeie 0 HAaceneH
| | &3

(®) Wcnonesosate Basy ganHex OpenStrestMap
() Wcnonesosate nonssoeatensckuil CSY gaiin

LaHHele 0 HaceneH cogepxaT 0 TONEK

MeHio Omyemuoli

O6buwwnit otyer

OTKpbITb 06WKIA oTYeT B Microsoft Excel, BKitovatowmn B cebs oT4eT o KoHbUrypaumm
CeTN, MOLENN PACNPOCTPAHEHNA PASMOBOJH, TUME pacyeTa.
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L48 w7 I v
A | B | C | D | E | F | G -
& | Network
9 |Hammesceamms LTE Band 20 [EDD hMHz)
10 | Tun cicremm LTE
11 | Downlink £42.25 MIy
12 |Uplink BDZ.25 My
'EY MOpOroELi YROBEHD 13 NpReMEKE DL -101 g Es
14| MOporoEH YPOEEHD K3 NpResEmKE UL -103 nEs
15: P3guyC pICHETE 20 K
16
1?'_ ABOHEHTIHWE CT3HLMKH
18| AC Nal AC Ns
19 [Tun Fortable CFE
20 | MowHoCTE NEpE A THHES 0.2 BT 0.2 BT
21| noTeps B AGT 0aE op6
27 | BricoTa sTesknm 1.5m T
?j-: WOMAEHIE SHTEHRHD 0 a6 5 nEu
25 | Mogens pacnpocrpasenn
26 | Ten Rec. ITU-R P.1512-5
27 | Location 0%
28 | Time 0%
29 | confidence Margin 0aE
30 | oL 5.5 4F
31 |or 7.54F
32 |t 286
33 | Fade Margin 12.2 oE
34 |veer oonzfinesnr v MPENATCTERAR Juk]
3|
36 | dutter Losses
3-?_ AC Ngl AT ka2
ETY OTHPMTOE NPOCTPEHCTED 0aE [+ ¥:1
3-9: BOyyH3R NOBEDEHOCTE 0aE 0pa6
A [ nec 22.30E 1E AE
a1 | MpHIopOgKaR S3CTPORKE 1E.5 AF 10.1 A
az | lOpOOCKaR S3CTRONKE 232306 18 aE
43-: MACTHIA NOPOCKaR Z3CTpoHIE 24.EaE 22 pE
44 | OTHPWTIR TERPHTOPHRA & RECY 14.5 a6 oAb
45 | OTHPGITIA TERPHTODHA & NPHIOPOLE 11.2 a6 0aB
d.E_ COTHPHTAR TERPHTORHRA E rOpoae 1.8 a6 oAbk
47 |
d-E] THN pSC4ETa
49 [ Tun RERP
E0 | AC Ne1 Crucasie
&1 -E5 nEM r=rp_bars=5
Lz -85 nEM r=rp_bars=4
53 -105 nEm rerp_bars=3
54 -115 nEs r=np_bars=2
BS [AC N2
= ] -105 nEm r=rp_bars=2 -
LTE Band 20 (800 MHz) )] 1 3

06wuli omyem e Microsoft Excel

OT4eT Ana 6a30BbIX CTaHUMI/NepeaaTyMKos

(]
Ma

OTKpbITb OTYET MO AaKTUBHbIM CEKTPaM BbibpaHHOM ceTn B Microsoft Excel
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Al - e
A [}

1] mme S

tisbon | Oron | dotse [ Latuds Longiuse | sevaton, | 27 | Racto squpment Dk L=
2| e = name | b
3 [B3D1 Cluster 1 N44.552241° | W123.025585° 135 MR44EA 7315 T01.5
a MR44EA TIE T01.5
5 MR44EA TIE T01.5
6 |BSi2 Cluster 1 N44 SE8442° W122 582380° 136 MR44EA 7315 701.5
7 MR44EA TIE T01.5
B MR44EA TIE T01.5
9 (BS0)3 Cluster 1 N44 340501° 'W123.017683° 135 MR44EA 7315 701.5
10 MR44EA TIE T01.5
11 MR44EA 7315 T01.5
12 |BSD4 Cluster 2 MN44.883500° | W123.084465° 135 MR44EA TIE T01.5
13 MR44EA TIE T01.5
14 MR44EA 7315 701.5
15 | BSD5 Cluster 2 MNd4 488107 | W123.067474° 135 MR44EA TIE T01.5
15 MR44EA TIE T01.5
17 MR44EA 7315 701.5
15
o

LTE Band 12 (700 MHz) (]

MIMC-B 4x2
MIMO-B 42
MIMO-B 42
MIMC-B 4x2
MIMO-B 42
MIMC-B 42
MIMO-B dx2
MIMO-B 42
MIMC-B 4x2
MIMO-B 42
MIMO-B 42
MIMC-B 4x2
MIMO-B 42
MIMO-B 42
MIMC-B 4x2

L M o P a R s
= | L

sl pe——s anfenna | Beam i [ Antsnns ‘Cante
49 Q FPVv4-558-R3-V 25 [] 145 LDF4-50A 5
40 120 FFV4BEB-RIV. 25 1] 145 | LDF4-50A ]
40 240 |FFV4-BEB-RIV 25 1] 145 | LDF4-50A ]
40 Q FFv4858-RIV 25 o 145  LDF4-EDA &
40 120 |FFV4BEB-RIV 25 1] 145 | LDF4-50A ]
40 240 |FFV4-BEB-RIV 28 [1] 145 |LDF4-50A ]
40 0 FFV4-EE8-RI-V 25 ] 145  LDF4-504 5
40 120 |FFV4BEB-RIV 25 1] 145 | LDF4-50A ]
49 240 FFV4-8EE-R3-Vv 25 o 145  LDF4-50A 5
40 ] FFV4B658-RI-V| 25 1] 145 | LDF4-50A ]
40 120 |FFV4BEB-RIV 25 1] 145 | LDF4-50A ]
49 240 FFV4-8EE-R3-V 25 o 145  LDF4-50A 5
40 ] FFV4B658-RI-V| 25 1] 145 | LDF4-50A ]
40 120 |FFV4BEB-RIV 25 1] 145 | LDF4-50A ]
40 240 FFV4-8EE-R3V 25 o 145  LDF4-EDA &

Mpumep omyema no aKMuUBHbIM ceKmopam 8bibpaHHol cemu 8 Microsoft Excel

[aHHble 0 HaceNeHuu - cm. COOTBeTCTBYPOLLI,MI‘;I pasgen gaHHoro PykosoacTsa nosb3osaTtensa.

(.

ia OTKpbITb 0TYET 06 0xBaTe HaceneHua B Microsoft Excel

[*] MmnopTMpoBaTb NONb30BaTEIbCKME AaHHble O HaceneHuu us CSV painna
&3 YAanuTb Nosb30BaTeIbCKME AaHHble O HaceeHUun

KanbKy/J11TOp 4yBCTBUTE/IbLHOCTU NPHMEMHUKA, OTPAaHUYEHHOM

INPOMBIIIJICHHBIMHA ITIOMEXAMH

KanbKynaTop No3Bo/IfAEeT onpesenuTb YyBCTBUTENIbHOCTb NMPUEMHMKA, OTPAHUYEHHYHO NMPOMBbILIEHHbIM
PagnoLwyMoM (MHAYCTPUANbHBIMU PASMONOMEXaMM) AR PA3TMYHBIX OKPYHKAIOLLMX YCOBUA.

Bavannem NPOMbIWIEHHbIX LULYMOB HENb3A I'IPEHEGF)GI'aTb B AMana3oHax 4acTtoT, rae pa60Ta+0T CUCTemMbl
(136-174 My u 403-470 Mru),

npodeccMoHanbHON MNOABUXKHON pPaAnNOCBA3U

HM3KoYacToTHOM Anana3oHe VHF 136-174 My,

ocobeHHO B
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ﬁ Kanekynatop HEcOXOAMMOTC YPOEHA HE EXOAE MPUEMHWKS C YYETOM NPOMEBILLAE..,

MNapamMeTpel NpMEMHIKE

¥

JTanoHHaA WBCTEWTENEHOCTE — nbea
?

3TanoHHaA YBCTBMTENEHOCTE rak B

Tun npwertuka = | ETSIDMR 2 slot TOMA (AMBE +2) (125 kHz)  ~

Tpefyermoe nepegasasmoe
kauecTeo peun (DAG)

I~

DAG-34 ~

Omowerme curHan/wym ana -

ATanoHHOA WBCTBMTENEHDCT = 5.3 il BER=5%
{Cs/N)
OmHowenwe curnan/wyn [CFAN) o N
anA TpeGyemoro DAG — 126 b BER=2%
7 [
JKEMBANEHTHAA WYMOBAA Nonoca =~ |7 ki
KosthduupmeHT wyma il
WHaMWYECK 3R YYBCTBMTENEHOCTE -108.7 nbea

nDDMbILIJJ'IE.'HHbIE.' NoMEXA

(®) Pex. ITU-R P.372-13 Pagmowyr (50 - 250 MIw)
() OFCOM MMN measurement (£Y4119) 2003 (50 - 1000 M)
() TIA TSB-88.2-D Part 2; Propagation and Moize (162 MHz)

YacTota MM

Kateropua | Aunbie paioHs bl
MpoMBILLNEHHBIA MH Oy CTPMaNEHBIR 2
wyra (Fam) b

PesyneTatel

YyBCTEBMTENEHOCTE MPHMEMHIKE, OrpaHUYEHHaRA 1056
MPOMBILINEHHEIMW NOMEXMIA ' abm

Kanbkynamop yyecmeumesnbHOCMuU rnpuemMHUKa, oepaHuquHoU npomsiwWsneHHbIMU nomexamu

MpefaBapUTENbHO BbIYMCAAETCA TAK Ha3blBaemMasa AMHAMMUYECKas YyBCTBUTENbHOCTb NpuemHuKa (Faded
Performance Threshold) ¢ yuyetom Tpebyemoro nepesasaemoro kKadectsa peun (DAQ) no meToauKe,
N3N10XXeHHON B pekomeHgaumm TIA TSB-88.1-D. Tunosbie napameTpbl NPUEMHUKOB - AEMOAYNATOPOB
BCEX M3BECTHbIX CMCTEM NPOdeCcCMOHaNbHOM MOBUABHOM CBA3M BCTPOEHDI B KaZIbKYAATOP - AaHHbIE B3ATbI
n3 Tabanupl Al “Projected VCPC Parameters for Different DAQs" TIA TSB-88.1-D.

Janee BbluNCNAETCA YYBCTBUTE/NbHOCTb MPUEMHUKA, OrpaHUYeHHas MNPOMbILAEHHBIMW MOMexaMu C
YUYETOM KaTeropmMm MecTHOCTM A/18 OAHOr0O U3 CAeayioLmX NccnesoBaHui:
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- ITU-R P.372-13 “Pagunowuym” (50-250 MTw)

- OFCOM MMN measurement (AY4119) 2003 (50-250 Mru)

- TIATSB-88.2-D Part 2: Propagation and Noise (VHF — 162 Mru)
[na pacyeta Heobx04MMO YyKa3aTb:

1. dTanoHHylo yyBcTBUTENBHOCTb (Reference Sensitivity) npuemHuka B 4BbM MaM MKB - OHa 06bIYHO
yKa3blBaeTcs B TexHuM4yeckoh cneumdukaumm Kak Reference Sensitivity mnm cratuueckas (Static)
YyBCTBMTENIbHOCTb NpMemHuKa npu 12 ab SINAD gns aHanorosbix cuctem nam npm BER=5% ana umdposbix
cuctem.

2. Tvn cuctembl NpodeccnoHanbHOM NOABUMKHOM CBA3M

3. Tpebyemoe KayecTBO nepeaaBaemoit peuu (BblbpaTtb U3 Tpex pacnpocTpaHeHHbIX, 06bivHO DAQ=3.4)
4. BblbpaTb nccnenoBaHne, Ha KOTOpom ByaeT OCHOBAH PacyeT M KaTeropuio cpesbl.

5. YKasaTb HecyLyo 4acToTy.

Mocne uameHeHWa N0OOro MONA UCXOAHbIX AAHHbIX PACYET BbIMNOJHAETCS AaBTOMATUYECKW, eciv B
KauecTBe pe3y/ibTaTa pacyeTa MOABASAETCA MyCcToe Moje, TO 3TO 3HAUYWUT, YTO BBeAeHbl HEKOPPEKTHblE
[JaHHble No NpMemHomy 060pyaoBaHUIO (GM3NYECKM He peanvsyembie) UK TPAadUKN NPOMBbILLIEHHOTO
LWYMa BbIXOAAT 3a Npeae/bl YacToT, Ha KOTOPbIX BbINONHANCD UCCAEA0BaHMA.
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TB- u paguoBelanue

RadioPlanner 3.0 N03B0/A€T BbINOAHWUTbL PACYET 30HbI MOKPbITUA TEAEBU3MOHHbBIM W PaanO- BellaHUem u
pacyeT oxBaTa Hace/neHMs Ha ocHoBe 6a3sbl AaHHbIX NpoekTa OpenStreetMap MAM NOAb30BaTENbCKUX
MCXOAHbIX AaHHbIX B popmaTte CSV. Mo pesyabTaTam pacyeTa oxBaTa BeljaHMem GopmMuUpyeTca CNUCOK
Hace/NleHHbIX MYHKTOB, OXBa4YeHHbIX BEWAHMEM, C YKasaHMeM UYMCNEHHOCTM Hace/leHWA B KaXKAoM
Hace/eHHOM MYHKTe 1 06LWell YNCNEHHOCTM HaceieHNA B 30He OXBara.

RadioPlanner 3.0 no3sonseT paboTaTb C HECKO/IbKMMU Tese- UM paamoceTamm B ogHOM npoekTe. Mpu
CO34aHNM HOBOTO MPOEKTA MO YMOYaHUIO CO3AaeTCA Nepsas CeTb.

r|®
Twn pacueTa

Mumber of Metwarks (DL) e

[eTaneHOCTE pacyeTa

(® Husxas () Cpemnan () Boicokan

KonuuecTeo AocTymHeN ceTel

3 W MakcuMansHoE KonMYecTBD CETER

Lset Hm:;iz%mu Cnucanune

1 |

Bl : | |

M :=: | |
MeHto Cemeo

4P| [o6aBnUTb HOBYIO CETb

® | BbINOAHUTbL pacyeT 30HbI NOKPbITUA (CM. pasgen "PacueTt NOKpbITUA 418 HECKObKUX ceTeit")
Tun pacyeta - KosMuecTtBo AocTynHbIX ceTelt (DL)
Cm. pasgen "PacyeT NOKpbITUS A1 HECKONbKMX ceTen"
[JeTtanbHOCTb pacyeTa [eTanbHoCTb pacyeTa:
- Hwuskasa
- CpegHasa
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- BblcoKkan

[eTanbHOCTb, C KOTOPOU ByAeT NpeacTaBeH pe3yabTaTt pacyeta. Mpu
STOM paspeLleHne COOTBETCTBYET OAHOMY NMUKCENIO 3KPaHa AN
zoom=11 (HM3Kana AeTanbHOCTb), zoom=12 (cpeaHssa) u zoom=13
(Bblcokasn). Ans reorpadumyeckoi WMpoTbl 55 rpagycos 3To NpumepHo
40, 20 1 10 meTpoB COOTBETCTBEHHO.

Yem BblWwe AeTaNbHOCTb, TEM 6onbLe BpemMA pacyeTa.

CeThb

MeHto «CeTb» MCNONb3yeTCA AN YCTAaHOBKMU BCEX NapamMeTpoB BbibpaHHOM CeTU 1 NapaMeTpoB pacyeTa.
[lna npoektMposBaHWA ceTel TenepaamosellaHusa HeobxoaMmo BbibpaTb TUM cuctembl Terrestrial
Broadcasting (HasemHoe BelwaHue).

Cem
PO 5| Y3 H|®|| 1|t

HaumeHoBaHWE CeTi |HTHS Multiplex |

Twn cucTemel | Temestrial Broadcasting ~

MNapameTtpel cem

IanazoH My
Pammyc pacyeta KM
BricoTa npuemHoi aHTeHHE |

Twn pacueTa

Field strength (DL} ~

HanpR¥eHHOCTE NONA B TOuKE NpWEMa
4 Komumuectso yposHeii
Leer YposeHe Onucanue

B ABwKB/M 256 QAM 4/5 PP4 64300 |

| 53 | = | 58 | aBwiB/m [64 QAM 4/5 PP4 64300

|
D - ABMmkB/m |16 GAM 4/5 PP4 64800 |
| |

411 | = | 47 J:l.EMKEfMlGF'SI{ME-FF‘dEdEDD

MeHro Cemo
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Co3paTb HOBYIO CeTb KaK KONUIO aTol

@ |9r

CaenaTb akTUBHbIMW/HE aKTUBHbBIMW BCE NepeaaTUMKM TeKyLLen ceTn

o

MepemecTuTb TEKYLLYHO CETb BBEPX MO CMUCKY

MNepemecTUTb TEKYLLYIO CeTb BHU3 MO CMIUCKY

o=

2 YpanuTb ceTb

BbINOAHUTL pacyer

— | BbINONHWTL pacyeT NOKPLITUA AN1A KAXAO0rO aKTUBHOTO NepeaaTHnKa U COXPaHWUTb pesynbTaT B
Buge dpaiina KMZ

[£] | 3arpy3uTb napameTtpbl ceTv n3 wabaoHa

['71| CoxpaHuTb NapameTpbl CETU B WabNOH

HanmeHoBaHMe ceTu HanmeHoBaHMe ceTU, TEKCTOBOE Nosie
Tun cuctemsl BapuaHTbl TMNOB CUCTEMDbI:

- LTE

- 5G

- Terrestrial Broadcasting (MepeaaTyMK Ha3eMHOro BelllaHmA)

- Air-to-Ground Radio (Mpuemo-nepesatunk ana asuMaLMOHHOM
paamnocsaAsn)

- Generic TRX (TvnoBoi, UAK CTaHAAPTHbIN Npuemo-nepesaTymK
NOABWXHOM CBA3M, TUN KOTOPOFrO He COBMNAZAET C TUMAaMU CUCTEM,
YKa3aHHbIX BblLLE)

BbibpaHHbIA  TMN  cuctembl  ByaeT  onpeaenatb  Habop
AOMONIHUTENbHbIX NMapPaMeTPOB CUCTEMbI, @ TaKKe AOCTyMHble TUMbl
pacyeToB.

AnanasoH CpegHAaa yactoTa AnanasoHa cetn, Mly Mcnonb3yeTtca TONbKO ANA
pacyeTa NoTepb Ha MECTHbIX NPEenATCTBUAX (KnaTTepax) B moaensx
pacnpoctpaHeHuna ITU-R P.1812 n ITU-R P.1546.
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Paguyc pacyeTa MaKcMMasbHbIN paguyc pacyeta OT nepeaarymka, Km. Yem 6onblue
paguyc, Tem 6osblle BPEMA BbluMCAeHUH. He ycTaHaBauBaliTe

M3/INLHWNI pacyeTHbIN paanyc.

BblcOoTa MPUEMHOI aHTEHHbI BblcOTa MPUEMHOI aHTEHHbI, M

CauTsl

CaiiTe X
= o— || e—If =— TR
F|EH|= —| = X
CtpykTypa oTofpaxeHA cafTos, CEKTOPOB U CETER

() Toneko cexTopa

(@) Cem | Cextop
() ¥snel ceTeit
Calimel
ap Co3patb HOBbIN CalT
E‘ Co3aaTb HOBYIO Fpynny canToB

] MmnopTupoBaTb canTbl U3 painna popmata *.CSV
= CopTMpoBaThb caliTbl B a/ipaBUTHOM NopsaaKe
— CBepHYTb BCe Y3/1bl CANTOB
— CBepHyTb BCe Y3/1bl CETEM
— PasBepHyTb BCe y3/1bl CaToB
= Yaanutb Bce BblGpaHHble CaliThl
) MmnopTnpoBaTb NapaMeTpbl CanToB U3 AoKymeHTa Microsoft Excel

YT106bl CO34aTb HOBbLIV caiT, HaxkmuTte "CaliTbl" B MHTepdelice B BUAE AepeBa, 3aTEM HAXKMUTE KHOMKY
"Co3pgaTb HOBbIM CalT" Ha OTKpPbIBLUENCA NAHENN.
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HWMnopT caiiToB u3 ¢paiiia *.CSV

Mporpamma no3BONSIET MMMOPTUPOBATbL CaWTbl U3 ¢annos ¢dopmarta CSV (Tekctosbit dopmat, rae
pasgenurtenem 3HauYeHU KOIOHOK ABASIETCA CMMBOJ “TOYKa ¢ 3anaTon”). 9To yHUBEpPCANbHbIN dopmar, B
KOTOPOM MOXHO COXPaHUTb Tabanuy ¢ catamm ns ntoboro pegakropa Tabauy, (Excel, LibreOffice Calc u
Npoumx), a TakKe 6a3 faHHbIX.

Heobxoaumble Nons ans Kaxaoro us caiitos: HaumeHosaHwue; LUnpoTa; JonroTa
Pasgenutenem nonen ABNAETCA CMMBOA “TOYKa € 3ansaTon”.

dopmatbl npepcrasneHmsa koopanHat - MONYLWAPUE FPALYCHI MUHYTbBI CEKYHAbI (N35 36 23.8) nan
NONYWAPUE OECATUYHBIE TPALYCbI (N12.34567).

[Ons uMmnopTa calToB HaXKMUTe Ha KHOMKY "MmMnopTupoBaTth caliTel U3 paiina popmata *.CSV" 1 Bbibepute
cooTBeTcTBYOWMI daitn CSV, nocne yero nporpamma BbINOJAHUT UMMOPT. ECIM HA MOMEHT MMNOpPTa B
NPOEeKTe y¥Ke 6blAK CaiTbl, TO UMMNOPTUPYEMBbIE CaliTbl OOABATCA B KOHEL, CMINCKa.

[ai D:\Dropbox\RadioPlanner\new.csv - Notepad++ — O >
File Edit Search View Encoding Language Settings Tools Macre Run Pluging Window 7 X
o = =] @IEhl |~=—;’} |lﬁbﬂ| % 3|h"l.~'i-'l.|i+' E_.E._J@._.
[ new.csv E3 l

1 Txl;M54.965234;E83.25125%9
2 Tx2:N55.913571:E83.253403
Tx3;H56.975623;E83.242368

length: 81 line Ln:4 Cel:1 Sel:0]0 Windows (CRLF)  UTF-28 NS

Mpumep ¢alina CSV

[TapameTpsl caiiTa

Mpu KNKKe MbiWbto B NaHenn nHTepdelica Tree View Ha cO34aHHOM caliTe OTKpOeTCs NaHe/lb NapameTpoB
caliTa, B KOTOPOM MOXKHO PeaKTMPOBaTb HaMMEHOBAaHWE, KOOPAMHATbI, YKa3aTb AOMOJHUTENbHYHO
TEKCTOBYIO0 MHPOPMaALMIO, @ TAKKe Y3HATb BbICOTHYIO OTMETKY CaliTa OTHOCUTE/IbHO YPOBHA MOpA.
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MNapameTpel caliTa

i PARI YIS

|| =

HaumeHosaHwe

| Pautowsky

lpoTa

|N55.565467° |

OonroTa

|E82.758433° |

BricotHan
OTMETKE
penseda

[0 |

Cnpenenie
SHAYEHWE

Mpouan
MHIDOPMELIMA

WA rpynnel | Group 1

lMapamempeoi calima

&3 || |ap
>,

Yaanutb cant

Co3pgatb HOBbI CAalAT KaK KOMWIO 3TOro

MepemecTuTb CaiT BBEPX UM BHU3 MO CMCKY

] 3arpysuTb CEKTOPbI caiTa 13 WabsioHa
il CoxpaHWTb CeKTOopbI caliTa B WabaoH
& Mo3nuMoHNPOBaTb KapTy Ha camnT
= MpPUMEHNTb NapamMeTpPbl 3TOTO CailTa KO BCEM aKTMBHbIM caliTam
HanmeHoBaHue HanmeHoBaHMe caliTa, TEKCTOBOE Noe.
WwnpoTa leorpadmyeckas WwupoTta cakta B dopmare,
3a4aHHOM nosib3oBaTesiem B HacTpolikax
HonroTa leorpadmyeckas ponrota caita B  dopmare,

3a4aHHOM NO/1Ib30BaTE/IEM B HaCTpOﬁKaX
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BbICOTHas oTMeTKa 3eMan, M OTMeTKa 3eM/IM OTHOCUTE/IbHO YPOBHSA MOPS, M,
onpeaensemasn no BBEAEHHbIM Bbile
reorpadpuyeckum KoopamHatam

3ameTKu TeKcToBOE nose

Mpynna Bbibepute  rpynny  caktoB. CalTbl  MOXHO
06beaAnHATL B rpynnbl (Knactepbl), 4To No3Bonser
BbICTPO  BKAKOYATb/MCKAOYaTb  6osbline  rpynmbl
CaliTOB U3 pacyeToB.

IlapameTpsl nepegaTyuKa

|_|pl/l COo34aHNn CalTa aBTOMaTUYECKU CO34a€eTCA Kak MMHUMYM O4UH nNepenaTtymk 3Toro canTa.

B naHenu untepdelica Tree View pAaaoM C KaxkA0W CAllTOM U CEKTOPOM eCTb 3HaYOK aKTUBHOCTU. 1A Toro
yTobbI ANA NepeaaTyMKa NPOM3BOANANUCH BbIYMCAEHUA, AaHHbIV NepeaaTuymKk A0NXKeH 6biTb OTMeYEH Kak
aKTMBHbIN (TOYKA B LIEHTPE 3HAYKa).

I'IpM K/IMKE MbILWbIO Ha CEKTOPE OTKPOETCA NaHEIb C MapamMeTpamu nepeaaTtymnKka:
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& || |

il

MapameTpkl NepegaTmKa

X
HEARA Y E R )
Cete | RTRS Multiplex | e
HaumeHosaHwe |Pal_rt|:n.fsk'_.' |
Tun pamoobopynoBaHA |H%S THUS UHF Transmitter |
MNepenaollan SHTEHHE
HactoTa My BoicoTa M
MowHocTs Br Koz, youn, abu
h:::z::ﬁ:i: nbrar B/ AzurayT ICI rpaa.
UseT Best Server - ¥ron HaknoHa ICI rpan.
MowrocTs npa; 57 abm Tin arrenmen |Kathrein 75010067 |
Ocna@nesve B aHTEHHOM TpaKTe
Twun kabena | LOF12-50 2-1/4' ~ warparme
HaNpaBneHHo
InuHa kabena M cwe ab: § .,

- (OpW30HTANRH
MoTepy & kabens ob - BEpTMKANEHan |
Non. noTepu il =)
O6wwme noTepu ab

Simulcast parameters

Simulcast
delay offset D MiCE

Mapamempel nepedamyuxa

3WKUM: 67.5 nbr

Co3patb HOBbLIV NepeaaTyMK Kak Konuio TeKyLLEero nepeaaTynka

MepemecTuTb NepeaaTumK BBEpPX/BHN3

Yaanutb nepeatymk

I'pynnosoe N3MEHEHUE MNMAPaAMETPOB aKTUBHbIX NepeaaTyinkoB Ha OCHOBE MapamMeTpoB
TeKyLlwlero nepeaartymka

Mo3MumMpoBaTb KapTy Ha AAHHbIN CalT

AHann3 u3mepeHuit cektopa. MogpobHee - cm. B pasgene «MmnopT pesynbTaToB
M3MepPEHUI U HACTPOIMKA NapamMeTPOB MOAENN pacyeTar.

KoHTypbl FCC 1 ITU-R. MNoctpoeHune KoHTypos FCC u ITU-R — cm. HUxKe.
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CeTb

HanmeHoBaHue

Tun pagnoobopynoBaHus
YacroTa, MlNy

MowHoCTb

MwuHUManbHasn
HanpAXKeHHOCTb NoAA,
ABMKB/m

LiBeT Best Server

Tun Kabensa

OnvHa Kabena, m
MNoTepw B Kabene, Ab

JononHutenbHble
ab

notepu,

CymmapHble notepu, ab
BbicoTa aHTEHHbI, M

Koaddunumnent ycuneHums,

abu

A3umyT, rpagycel

CeTb, K KOTOPOW NpMHAANEXUT NepeaaTumk, BbiI6Op M3 BbiNadatoLero
CNUCKa ceTeM.

HanmeHoBaHWe nepegaTtumka, TekctoBoe none. Ecan octaBuTb nose
nycTblm, TOo B naHenu TreeView cnesa 6yaeT aBTOMAaTUYECKM
0TOOPaXKaTLCA a3MMYT CeKTopa. Ecam Bbl yKarkeTe MMA B 3TOM Mone,

OHO byaeT oTobparkaTtbea B NaHenn TreeView BMecCTo asmmyTa.
Tun (moaenb) obopyaoBaHMs, TEKCTOBOE nose
YacToTa HecyLlel nepegaTynka, My,

MoLwHoCTb Nnepeaatyunka, BT. Huxke npuseaeHo 3To 3HayeHne abm ana
KOHTpOAA

MuHUMaNbHaA HanpPAXKEHHOCTb NoasA, Heobxoaumas A1a yBepeHHOro
npuema, ABMKB/Mm. O61acTb C HanpAXEHHOCTbIO MOAA MeHbLIe
YyKasaHHOro 3HauyeHua 6yaeT WCKAoYeHa U3 30Hbl  MOKPbLITUA
nepegatynka. 3ta GyHKUMA nonesHa Ana otobparkeHns obuieit 30HbI
NOKPbLITUA ANA CceTM nepenaTinKkoB, paboTalowmux B  pasHbIX
AManasoHax 4acToT UK C PasHbIMU YPOBHAMMU MOAYNALMU, TaK KaK y
TaKUX MepeaaTynkoB pasHaa MUHMMAbHAA HampPAMEeHHOCTb Mons,
HeobxoauMmaa QA4 HaLeKHOro npuema. ITO 3HaYeHWe TaKKe

ncnonbsyeTca ana pacyetos KoHTypos FCC un ITU-R 1546.

LiBeT, KoTopbIli ByaeT MUCNoab30BaTbCs A/1A 0603HAYEHUS MOKPLITUA
aTOro nepegaTyumka npu pacyete Best Server.

Bbibop TMna OCHOBHOro Kabens u3 npegnaraemoro Habopa. Ecam
HY)XHOrO Kabena He OKasasoCb B CMNUCKE, TO MOJIb30BaTE/lb MOXKET
006aBUTb ero camocToaTeNlbHO — cMm. Mpunoxerune 1.1

[OnnHa ocHoBHOro Kabensa, m
MNoTtepu B Kabene, Ab. PacyeTHan BeanynHa

JononHuTenbHble noTepu, b — notepu Ha ob6beanHeHUe, NoTepu B
OyKamnepax WM KOHHeKTopax. Jltobble [0NOAHUTENbHbIE MNOTEPU B
TpakTe.

CymmapHblie notepu, aob. PacyueTHasa BeanymnHa.

BbicoTa LeHTpa U3Ny4yeHUA aHTEHHbI OTHOCUTE/IbHO YPOBHA 3eM/IN, M
aQHTEHHbl OTHOCWUTE/IbHO

KoadoduumeHT ycuneHus N30TPOMHOro

nsnyyatensa, b

A3MMYT aHTEHHbI B rpagycax.
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HaknoH, rpaaychbl HaknoH aHTeHHbl B rpagycax. OTpMLI,aTEI]bHaFI Be€/INYNHA — HaAK/IOH
BHU3. [TonoKNTeNbHAA BEANYNHA — OTKNOHEHMEe BBEpPX.

HanmeHoBaHMe aHTEHHbI HanmeHoBaHue dHTEHHDbI, TEKCTOBOE none. ABTOMATUYECKM
3aN0/IHAETCA Ha3BaHUEM d)aﬁna Anarpammbl  HanpaBeHHOCTU
dHTEHHbI NpU Bbl60pe Anarpammbl HanpaBe€HHOCTMU.

[¥1| 3arpy3sutb ¢paiin JH aHTeHHbI B popmaTte MSI

Simulcast delay offset (Mkc) 3ageprkka nepeaaum simulcast gna cektopa, MKC

MpynnoBEDE MEMEHEHWE NapaMETROE BKTUEHBX CEKTOPOE ot

MapameTpbl NepegaTuMKka

[] Tun paamocGopyaosaHwa

[] YactoTa

[] MowrocTs nepenataika

[ ] MuHMMansHan HanpAXEHHOCTS NoNA
[] Ueet Best server

[ ] Tun watena

[ ] OmwHa kabens

(] OononHuTensHele noTepu

[] BelcoTa aHTEHHS!

(] YeuneHue aHTeHH:!

[ ] Hawnon aHTeHHE!

[] Twn anmerHe w OH

[] Konmyp FCC

[] BepoamocTe no epemenn [TU-R P. 1545
[ ] Beposmiocte no mecty ITU-R P. 1546
[ ] Tun tpacce: ITU-R P. 1545

BelognMT/cHATE BBIASNEHKE

ameHeHWA ByoyT NpMMeHeHsBl TonsKo ANA cemi: RTRS Multiplex |

O

l'pynnosoe usmeHeHue npamempos aKMmueHbIX CEKmMopose

FpynnoBoe M3meHeHMEe MAapaMeTPOB aKTUBHbIX NepesaTYMKOB HA OCHOBE MapamMeTPoB TeKyLiero
nepepatyMka — nosiesHasa QyHKUMA, KOTOpas NO3BOASET MFHOBEHHO MOMEHATb MapameTpbl nboro
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KOo/inyectea nepegatynkoB B COOTBETCTBUU C NMapaMeTpamMn TeKylero nepenatyuka, Bbl6paHHbIMM
nosib3oBaTenem.

[na Toro, 4To6bl BbINOAHWUTL FPYNNOBOE M3MEHeHWe NnapameTpos, Heobxoanumo:
1. OTMeTUTb NepeaaTYMKn, NapameTpbl KOTOPbIX HEOBXOANMMO NOMEHATD;

2. YCTaHOBUTL B TEKYLLLEM NepeaaTymKe HyXKHble 3HaYeHUs NnapameTpos.;

il

3. HakaTb Ha KHOMKyY , BblbpaTb B MOABMBLUEMCA NEpeYHe HaMMEHOBaHMA Te MapameTpsbl, KoTopble
TpebyeTcA NOMeHATb B BbIDPAHHbIX NepeaaTymKax, U HaxaTb Ha KHomnKy OK.

Moaeu pacnpocTpaHeHUA pagHuOBOJIH 414 IpoeKToB TB u paguoBemanus

Mpu paboTe c npoekTamu TB 1 pagnoseLLaHna 06bIYHO UCNOIb3YeTCA O4HA U3 CNeayoWwnx Moaenen
pacnpocTpaHeHUs PagNoBOJIH:

- mogenb MC3-R P.1812-4;
- moaens MC3-R P.1546-6;
- mogenb Jlonrnn-Paica unm ITM (Longley-Rice, Irregular Terrain Model);

Bonee nogpobHyio uHbopmaumio 06 3TUX mogenax CM. B pasgene Mogenu pacnpocTpaHeHus
PagNoBOIH.

Tun n napameTpsl pacyera

[nsa cuctem HasemHoro BewaHusa (Terrestrial Broadcasting) moHo BbIbpaTb ciegytoLme TUMbl pacyeTos:
- HanpsaxeHHocTb nons B Touke npuema (Field strength)
- 30Hbl MaKcMMaibHOrO YPOBHA Nons (Best server)

Hanps>keHHOCTB 110141 B TO4YKe npueMa - Field Strength (DL)

|_|pl4 3TOM TUNE pacyeTa Ha KapTe pa3/iIMd4HbiIMU LIBETAMMU 0T06pa>Ka}0Tc;| obnactu ¢ COOTBETCTBYHOLLMNM
AnanasoHoOm ypOBHeﬁ HaNpPAXeHHOCTN NoNA Ha nNpueme.
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Twn pacueTa

Field strength (DL} ~

HEHDHXEHHDCTI: NoNA B TOYKE NpHUEMS

4 KonwuecTeo ypoBHE

Ueer Ypoeete Cnucanme
B ABMKB/Mm |256 QAM 4/5 PP4 64800 |
| | 53 | = | 58 | mBwiB/m |64 QAM 4/5 PP4 64800 |
| | 47 | = | 53 | nBmkB/w |16 QAM 4/5 PP4 64300 |
| | 41 | = | 47 | nBwiB/m [QPSK 4/5PP4 64800 |

Mapamempol pacyema "HanpsaxceHHocMeo noaa 8 moyke npuema" - Field Strength (DL)

KonunuectBo ypoBHel Konunuectso yposHeii (o1 1 ao 8)
LseT LiseT ypoBHA
YposeHb, AEMKB/m YpoBeHb HanpsaKeHHOCTU B MecTe YCTaHOBKU NPUeMHOM

aHTeHHbI, 4BMKB/Mm

Onucanue TeKkcTOoBOE NOJIE KaK ONMcaHue ANa Kaxkaoro us ypOBHEf/‘I CUrHana

Ona ananorosoro TB BewaHua cornacHo NOCT 7845-92 HOpMUpPYHOTCA 3HAYEHUA HANPAXKEHHOCTU NOAA
(ab oTHOCKMTeNbHO | MKB/M) M3yYeHUs pagnocurHana n3obpaskeHna Ha Bbicote 10 M OT NOBEPXHOCTH
3eMu, onpegensatowme 30Hy 06CNyKUBAHNA TENIEBM3NOHHbBIM BELLaHMEM (MPM COOTBETCTBYOLMX
3HAYEHMUAX YCUNEHMUA NPUEMHbIX TEIEBUINOHHbIX aHTEHH):

- 50 gBbMKB/M npu ycuneHumn aHTeHHbl 4 b — B NepBOM 4aCTOTHOM AmnanasoHe (48.5—66,0)
Mrlu;:

- 52 gBMKB/M npu ycuneHun aHTeHHbl 4,5 46 — BO BTOPOM YacTOTHOM AnanasoHe (76—100)
Mru;

- 55 aBMKB/M npu ycuneHmmn aHTeHHbl 8 4B — B TpeTbem 4acTOTHOM auanasoHe (174—230) Mlu;

- 65 aBbMKB/m npu ycuneHmmn aHTeHHbl 10 46 — B YeTBepTOM YacTOTHOM AmnanasoHe (470—582)
Mru;

- 68 obMKB/m npun ycuneHmmn aHTeHHbl 10 46 — B nATOM YacToTHOM AnanasoHe (582—790) Mru,

Ona umMdpoBOro HaszeMHOro TeNEBU3NOHHOIO BelaHMA MpuHATOro B Poccuu cTaHgapta DVB-T2
Tpebyemble 3HAYEHMA HaANPAXEHHOCTU AN PasHbIX YACTOTHbIX AMANa3oHOB, BWAOB MOAYAALUKN U
KOAMPOBaHUA NpuBeaeHbl B “MeToguKe onpeaeneHmsa 30Hbl 06CAYKMBAHUA OAMHOYHOW NepeaatoLuent
CTaHUMWM HasemHoro uudposoro TB-BewaHua ctaHgapta DVB-T2”, paspaboTtaHHou OIYMN “HayyHo-
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nccnenoBaTeNbCkMii MHCTUTYT paano” (MpunoxeHne Nel Kk peweHnto NTKPY ot 16 okTAbpa 2015r. Ne15-
35-04). https://digital.gov.ru/uploaded/files/prilozhenie-1-k-resheniyu-gkrch--15-35-04-metodika-zona-
obsluzhivaniya-stantsii-dvb-t2.pdf

. RadioPlanner 3.0 D:\Dropbox\00_RadioPlanner 3\Project 5amples\ TV Nsk.rp3
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'3 RadioPlanner » Legend

MpoekT: TV Test
43 Ceth: RTRS Multiplex |
acToTa downlink: 538 MMy,

Mogens pacnp.: Rec. [TU-RP.1812-6

Mo mecTy: 95%; no epemeqn: 95%

Twn pacyeta: Field strength (DL)

\;. Mob. Unit Me1 (Antenna Height: 10m)

W 58 pEmrBim 256 QAM 4/5 PP4 64500
53 pEmkBim &4 QAM 4/5 PP4 64800

W 47 pBmkBim 16 QAM 45 PP4 64800
0 41 pEmkBim QPSK 4/5 PP4 64300

Paltoysky,

| 1/1 |

Mpumep pacyema HanpsaxeHHOCMU Nos 8 moyke npuema 018 TB nepedamuyuka

30HbI MAKCUMAaJIbHOT'0 YPOBHA HaNPs>KeHHOCTHU noJiA Best Server (DL)

B JaHHOM TUMe pacyeTa Ha KapTe oTobpaskaloTca 061acTu, B KOTOPbIX HaNPAXKEHHOCTb NoAA Ha Npueme
OT COOTBETCTBYIOLLErO Nepeaatynka 60osbLie, Yem OT APYrnx nepesaTymkos. Mpu 3TOM LBETa, KOTOPbIMM
0603HaYaloTCA 30HbI OT Pa3/IMuYHbIX MepeaaTyMkoB MOryT 6biTb Ha3HayeHbl aBTOMaTUYECKM W3
CTaHAApPTHOro Habopa M/AM Ha3HayeHbl B COOTBETCTBMM C LLBETOM, YKasaHHbIM B MapameTpax
nepegatymka.

Twn pacueTa

‘Best Server (DL)

HasHaueHWe LEeToE

@ Mcnone30BaTe aBTOMATWYECKOE HASHAYEHWE LEETOE

() Mcnone3o0BaTe LEET ceKTopa
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lapamempei Best Server

Ncnonb3oBaTb aBTOMaTU4ECKOE Mcnonb3oBaTb aBTOMaTUYECKOE Ha3HayYeHue LBEeTOB
Ha3Ha4yeHue uBeToB

Mcnonb3osaTb uBeT CEKTOpa HasHayeHue ugeTa nepegatymky BbiNONIHAETCA B
COOTBETCTBUU C LUBETOM, 3a4aHHbIM B MEHIO

“MapameTpbl NepegatymKa”’

. RadioPlanner 3.0 D:\Dropbox\00_RadioPlanner 3\Project 5amples\ TV Nsk.rp3
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=

RadicPlanner » Legend

MpoekT: TV Test
CeTb: RTRS Multiplex | =
YacTtoTa downlink: 538 MMy |
Mopor npuemdnka: -100 gbm
Mogens pacnp.: Rec. ITU-R P.1545-6
| Mo mecty: 50%; no spemeqn: 50%
Twn pacyeTa: Best Server (OL)

UE Buicota 10 m Ycounedne D gbun

f——25 km ——

— y =

=

lMpumep pacyema Best Server daa TV DVB-T2

Pa36poc 3ajepKKu CUrHaJia AJis1 CAHXPOHHBIX ceTeil BemaHuA (Simulcast Delay Spread)

I3TOT pacyeT UCMONb3yeTcsa A/1A 0A4HOYACTOTHbIX cuctem (SFN), KoTopble WMPOKO MCMONbL3YIOTCA B CETAX
Ha3eMHOro BelwaHna. HecmoTpa Ha CUHXPOHHOCTb Nepeaayun, MoMexm B NPUeMHMKe ByayT BOSHUKATb Npu
onpeaenieHHbIX YCIOBUAX, CBA3AHHbIX C BDEMEHEM 334EPKKN MEXKAY CUTHANAMM, NPUXOSALLUX B TOUKY
nprMema n Ux OTHOCUTENIbHOM MOLLHOCTbIO. Pa3bpoc 3a4ep KM paccUnTbIBaETCA Cieaytowmm obpasom:
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|_\, . N 3

>rd |3 54|
I, =2 |"1:‘_. -2 ‘=N

|z (z2

T, Multipath Spread (twice the RMS delay spread)

F, Power arriving al a lerminal anlenna lrom lransmiller i

d; Time of flight from transmitter i to antenna terminal

Pa36poc 3a4EPKKN PACCYUTBIBAETCA C YHETOM LLECTUN CaMbIX MOLLHbIX CUTHA/I0B B TOYKE Npurema.

Twn pacueTa

Simulcast Delay Spread w

Pasfpoc 3a0ep*KW ONA CHHXPOHHBL CETEA

KoahUUMEHT 3aKBaTa NPMEMHWKE b

8 | KonwuecTeo ypoBHei

llgeer  ¥poBeHe Onucanue

Bl - [ 266 | e | |
B [ 24 ] - [ 266 | e | |
I |133|+|224|MK:| |
- |112|+| 133|MI{C| |
I |5En |—| 112|MKC| |
Bl [ = |-[ %6 |mc] |
- | 14 |—| 28 |MKC| |
| L7 |=[ 14 [me| |

Mapamempol pacdema "Pa3bpoc 3adepxcku cueHana" (Simulcast Delay Spread)

KoapdunumneHT 3axBaTa npuemHmKa

KonunuecTso ypoBHel

Pa3bpoc 3a4epKKn paccymTbiBaeTCA M 0TOBparkaeTcsa TO/IbKO
TOrga, Korga MOLWHOCTb CAMOTO CUABHOTO MPUHATOrO CUTrHaNa U
MOLLHOCTb BTOPOrO MO CU/Ie NPUHATOrO CUrHaNa HaXO4ATCA B
npeaenax koapdpuumneHTa 3axeata gpyr Apyra. TunuyHoe
3HauyeHune 10-20 ab.

KonnuectBo oTobparkaeMbix YpOBHEM
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Lser
3Ha4yeHue

OnucaHue

LiseT ypoBHA
Pa3bpoc 3azepKKn1 CUrHana, MKc

TeKcToBOE nose

YT06b! YMEHBLINTD MEXCUMBOJIbHYIO NHTEPdEPEHLMIO, KOTOPAA MOKET NOABUTLCA B CUHXPOHHOW CeTH,
06bIYHO BBOAAT A0NONHUTENbHYIO 3a4eKy (Simultaneous Delay Offset) B napameTpax nepegaTyumKa.
HasHauas 3a4exKy onpegefieHHbIM nepeaatiMkam, MOXHO OCYLUECTBAATb HEKOTOPbIA KOHTPOAb Hajg,
TeMm, rae noasnaeTca 06,1acTb Nomex.

PacuyeT KOHTYpOB 110 KpuBbIM pacnpocrpaHeHusa FCC u ITU-R

Kontypel FCC n [TU-R >

MuHMManEHaA HanpAXeHHocTe NonA 524 | pEkBim

[NapameTtpbl KoHTypos FCC
Kpuean | F(50.50) -

NnfaeuTe cnoi KapTsl

MNapameTtpwl KoHTypos [ TU-R P.1546-6

MpoueHT MecT %

MpoueHT Bpemern | 20 ~ | %

Tun Tpaccel | Cywa e

NoBaeErTe cnoi KapThl

3aKphITE

Konmypei FCC u ITU-R

MapameTpbl KOHTYpOB FCC

Kpueaa FCC

Bbibop T1na Kpueoii u3 paaa F (50,50); F (50,10); F(50,90). MNoapobHee
— CM. pasgen PacyeT KOHTYpPOB Mo KpuBbIM pacnpocTpaHeHna FCC
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[063aBuUTb CNOM KapTbl [obaBneHne KOHTYpa C BbIbpaHHbIMM MapameTpamMu Ha KapTy B BUAe
OoTAENbHOro cnosn

MapameTtpbl KOHTYpoB ITU-R P.1546-6

MpoueHT BpemeHu MpoLeHT BpeMeHw, /15 KOTOPOoro ByAeT BbIMOJHATLCA PAcyYeT KOHTYpa
(50%,10% nnn 1%)

MpoueHT mect MpoueHT mecT, Ana KOoToporo 6yAeT BbINOAHATLCA pacyeT KOHTypa
(50%-99%)

Tun Tpacchbl CYXOI'IYTHaﬂ, Ha4 XON04HbIM MOpPeEM NN HA4 TENJIbIM MOPEM

[o6aBuTtb cnoi [obaBneHne KOHTYpa C BbIbpaHHbIMM MapameTpamMu Ha KapTy B BUAe
OTAENbHOro cnosn

PacyeT KOHTYpOB 0 KPpUBBIM pacnpoctpaneHus FCC

RadioPlanner 3.0 no3sonAeT BbINONHUTb PacYeT CEPBUCHBIX U UHTEPPEPEHUNOHHbBIX KOHTYPOB MO KPUBbIM
pacnpocTpaHeHus FCC (Federal Communications Commission — ®eaepanbHas Komuccua no ceasu CLLA).
YKasaHHble KOHTypbl wucnonb3ytoTca B CeBepHolt Amepuke (CLUA, KaHapa, MekcuKa) Ha
3aKOHOAATe/IbHOM YPOBHE, @ TaKXXe B HEKOTOPbIX CTPaHax Kak pekomeHZauma npu NAaHMpoBaHUU
pasmelLeHnA BewwaTenbHbix TB n PB nepenatymkos.

PacyeT KOHTypa BbIMOMHAETCA B MEHI0 MapameTpPOB COOTBETCTBYIOLWEro nepeaaTyuka, 414 KOTOpOoro
TpebyeTcA nocTpouTb KOHTyp FCC. [nAa pacyeTa HeobXoAMMO YKasaTb Tpebyemoe MUHMMAasbHOE
3HaYyeHue HaNpPAKEeHHOCTU 31EKTPOMArHUTHOIO MO/, @ TaKMKe YKa3aTb TUM KPUBOW U3 paaa:

- F(50,50) — KpuBas 4nA NOCTPOEHUA CEPBMCHOTO KOHTypa FM pagMoBellaHUs U aHa/oroBoro
TeneBnaeHus;

- F(50,10) — kKpmBas onA NOCTPOEHUA MHTePdEPEHLMOHHOTO KOHTYPA;
- F(50,90) — KpnBas 4na NOCTPOEHUA CEPBMUCHONO KOHTYpa LMPPOBOro TeNeBnaeHus.

Mocne HaxKaTus KHoMKkK [,06aBuTb cnont FCC KOHTYp NoABUTCA Ha 6a30BOM KapTe B Ka4ecTBe BEKTOPHOO
cnos. B HazBaHWW 3TOro €10 OTObpaKaeTca MHPOPMaLMA O HAMMEHOBAHMUM NepesaTymKa, TUNe KPUBOM
M YPOBHE HaNPAXKEeHHOCTU NoAA. Mo YyMONYaHMIO CEPBUCHbBIE KOHTYPbI OTOBPAXKaTCA YEPHbIM LBETOM,
NHTepdEePEeHUMOHHbIE — KPAacHbIM. Bbl MOXeTe MeHATb NapaMeTpbl 0TOBPaXKeHUa 3TOro C0A NO CBOEMY
YCMOTPEHMI0, paboTa C HUM He OT/IMYaeTcs oT paboTbl C APYrMMM BEKTOPHbLIMM C/I0AMM Ha KapTe.

MNoapobHee 06 0cOBEHHOCTAX NAAHMPOBAHUA BeLATE/IbHbIX CeTel npu nomolm Kpusbix FCC — cm.
https://recnet.com/fag-contours uaun https://www.fcc.gov/media/radio/fm-and-tv-propagation-curves-
graphs
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PacyeT KOHTYpPOB 10 KpUBbIM pacnpocTpaHeHuss MC3-R P.1546-6

B RadioPlanner 3.0 Take MOXHO BbINOJIHUTb PACYET CEPBUCHbIX U MHTEPDEPEHLMOHHbIX KOHTYPOB Mo
KpuBbIM pacnpoctpaHeHna MC3-R P.1546-6 (08/2019) “MeToa NpoOrHo3npoBaHMA A8 TpacC CBA3U
"NyHKTa c 30HOMN" AN HazeMHbIX c/y»K6 B AMana3oHe YacTtoT oT 30 MTy Ao 4000 MIy” (Method for point-
to-area predictions for terrestrial services in the frequency range 30 MHz to 4 000 MHz). YKasaHHble
KOHTYpbI LUMPOKO MCMOAb3YHOTCA NPW NAAaHMPOBAHUN pa3MelLleHUA BewaTebHbix TB 1 PB nepeaaTynkos.

Pacuetr KOHTypa BbINOMHAETCA B MEHIO MapamMeTpoB COOTBETCTBYIOLLEro nepefatynKka, ANA KOTOPOro
TpebyeTcs MnocTpouTb KOHTYp no MC3-R P.1546-6. Ons pacyeTa HeobxoAMMO yKasaTb Tpebyemoe
MUHUMA/IbHOE 3HaYeHMEe HaNPAXKEHHOCTU 3NEKTPOMArHUTHOro NOAA, TUN TPACChbl, @ TaKXKe NPOoLEeHT mecT
N BPEMEHW, ANS KOTOPbIX OyAeT NPou3BEeAEH pacyeT.

O6bI4YHO UCMONb3YIOT CAeaytowMe KOHTYPbI (MPOLEHT MECT, NPOLLEHT BPEMEHMU):
- (50,50) — cepBuCHbII KOHTYP Ana FM pagmoBellaHus U TeneBnaeHus;
- (50,10) n (50,1) — nHTepdepeHLMOHHbIE KOHTYpPbI;

Mocne Ha)KatMa KHonku [06aBUTb CNoii KapTbl KOHTYp nosasBuTca Ha 6a30Bol KapTe B KayecTse
BEKTOPHOTO C/105. B Ha3BaHWM 3TOro ¢/10A oTobparkaeTca MHPOPMaLMA O HAMMEHOBAHMM NepesaTynKa,
TUMNE KPWBOW M YPOBHE HANPAMKEHHOCTWU MoAsA. M0 YMONYaHUIO BCE KOHTYpbl 0TOBPAKaloTcA YepHbIM
LLBETOM, HO MOXHO MEHATb CTUAb OTOBPAXKEHUA 3TOro €10 MO CBOEMY YCMOTPEHUIO, paboTa C HUM He
oT/M4Yaetca oT paboTbl C APYrMMU BEKTOPHbLIMM CIOAMM Ha KapTe.

PacueTsl B TOUKe AJid nepesaTyukoB TB- u paguoBemanus

MNMocne BxoAa B MEHHO OTKPbIBAETCS MaHeslb, B KOTOPOM OTOOparkaetca npogosbHbii nNpodunb oT
BbIOpaHHOro nepegaTyMka A0 TEKywen TOYKM, NPU 3TOM Ha KapTe MOABAAETCA COOTBETCTBYHOLLMIA
MHTepBan. TeKyLLY TOUYKY Ha KapTe MOXKHO M3MEHWUTb, MPOCTO K/AMKHYB MbIlIbO B HYXXHOM MeCTe.
Mpodunb nNpeactaBnseTr cob0M BEPTUKA/IbHBIN pa3pes MECTHOCTM Mexay nepeaaTiMkom M NpuemMHoMn
aHTEHHOM C HaHeceHHOoM MHdOopPMaLMelt 0 BbICOTHbIX OTMETKaX 3eMIN U NpenAcTBusX. LiBeTa, KOTopbimM
0603HavalTCcA pas/iMyHble NPEenATCTBMMU Ha npoduie COOTBETCTBYIOT LBETAaM MOAENM NPEnATCTBUNA,
BbICOTA ONpeaenseTca BbICOTOM A/1A KaXKA0ro TMna npenscTBms, yCTaHOBAEHHOTO B MeHI0 "MeogaHHble".

Ha npoaonbHOM Mpoduie NOKa3biBAOTCA BbICOTA LLEHTPA M3/yYeHUA aHTeHHbI NepeaaTyMka U BbicoTa
$a30BoOro LeHTpa NPUEMHONM aHTEHHbI, a TaKXe 30Ha dpeHensa AnA pagmonyya, BeMuMHa NoTepb B
cBOH6OAHOM MPOCTPAHCTBE, ANPPAKUMOHHbIE MOTEPU M3-3a penbeda MECTHOCTM, a TaKXKe MNoTepu Ha
OKpY)KaloWMX NPUEMHYI0 aHTEHHY npenaTcTBuAax. MNepeaaTumKk BblbMpaeTca B NIeBOM YacTU NaHenu B
oblem aepeBe — KAMKHUTE MbIWbIO Ha Hy)KHOM Bam nepegaTyuvke (He nMyTaTb C YCTAaHOBKOW 3HAuykKa
aKTMBHOCTK), Nocae Yero MHPopmaums No 3TOMYy NepesaTumKy MOSIBUTCA CBEPXY Hag, MpoAoJibHbIM
npoounem. CHM3Y Noa NPoL0/IbHBIM NPodUIEM NOABAAETCA Pe3y/IbTaT PacyeTa YPOBHSA HAMNPAXKEHHOCTH
3/1EKTPUYECKOTO MO/A B YKa3aHHOM TOYKe.
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PacyeTsl B TouKE

TerywmiA caliT u cexTop

Caiit: Pautowsky; Cextop: Pautovsky Imux Z5ch

Mogene pacnpoctpanenns: Rec. ITU-R P.1812-6; Cete: RTRS Mutltiplex |
KoopmiHaTte! Tours: M55 1725594° E83.155518°

AzumyT Ha Touky: 1507 Haknon tpacce: 0.01°

AC: |1
Motepn B ceol. npoctp. 121.1 gb; pndpaky,. noTepn 18.9 gE; I'IDTepl:ﬂ Hanpen. 12 gb
2301 ' ' ' et

ﬂ 200
1504 RN
1804 180
1704 F1T0
1604 F 180
1501 150
1404 F140
1304 130
120 - hzo
110 T T T T T T T 110
0 5.9 11.8 17.7 23.8 29.5 35.4 41.2 50.435 kM

Hanpax.

MNepenaTimm nona DL

(nBrar Bir)

Sokur; CexTop: Sokur Imux 25ch 61.0

Sosnovka; Cextop: Sosnovka Imux 29ch 378

Pautovsky; Cextop: Pautovsky Imux 25ch RIR:

Raduga; Cextop: Raduga Imux 26ch 308

Pacuemsoi 8 moyke 0ns TB nepedamyuKka

PacueT KoJin4yecCcTBa HAaceJIeHUsI, 0OXBaYEeHHbIX TeJie- U pPaAuo BE€ILIdHUEM

RadioPlanner no3BonsieT BbINOJAHUTb pacyeT Kosin4yecTea HaCeleHNA B 30HE OXBaTa, a TaKXe (I)OpMVIpyET
nepedyeHb HaCesIEHHbIX NYHKTOB, OXBA4Y€HHbIX TE/1e- U Ppagno BeaHUEM.

YT06bl ONpeaenvTb OXBaT HaceseHns, cCHavana HeobXxoAMMO PaccUNTaTb 30HY NOKPLITUA HAMPAXKEHHOCTU
nons AnA nepejatyvka (MAM HECKONbKMX nepedaTynkos). OxBaT HacesneHua B AanbHelwem byaet
onpeaenieH ANA CaMoro HU3KOro YPOBHSA HamnpPAXKEeHHOCTM N0, MCNONb3YEMOro B pacyeTax.

PacyeT KonnyecTsa HacesieHNA U nepeyeHb HaceIeHHbIX MYHKTOB, OXBaY€HHbIX BELAHMEM, MOXKET BbITb
BbIMNOJIHEH HA OCHOBE AaHHbIX NpoeKkTa OpenStreetMap MAM Ha OCHOBe /I0Ka/NbHOrO Habopa AaHHbIX
(paiin dopmarta CSV).

B 06oux cnyvasx pacyeT HaceneHus, OXBaueHHOro BeLaHNA NPOMCX0AUT MO CaeaytouemMy anropmutmy. B
LEHTPEe KaXAoro HacesieHHOro MyHKTa pacrnonaraetca TO4YKa, monagaHue KOTOPOW B 30HY OXBaTa C
3af@aHHOM HaANpPAXEHHOCTbIO MONA ABNAETCA OCHOBAaHMEM A/1A BK/AOYEHUSA BCEro HacefNeHua 3Toro
Hace/NleHHOro NyHKTa B 30Hy oxBaTa. Eciv gna pacyeta ucnonssyertcs 6asa AaHHbIx OpenStreetMap (npwm
3TOM MPOMUCXOAMT obpalleHne K Konuu H6asbl, HaxoasAwencs Ha Hawem cepBepe), TO B KayecTse 3TUX
TOYEK BbICTYMAKOT TOYEYHble 0OBEKTbI — HacesIeHHble MyHKTbI, umetowme Ter place=city; town; village;
hamlet n cooTBeTcTBYtOWMIA Ter population.
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YTobbl paccuMTaTh OXBaT HaceneHus, nepenaute B meHo «OTyeT» U BbibepuTe MeTon pacdeTa — C
ncnonb3oBaHnem 6asbl AaHHbIX OpenStreetMap M nonbsosartenbckoro daiina CSV. Ecaum Bbl BbiGpanu
6a3y gaHHbIx OpenStreetMap, To NPOCTO KANKHWUTE Ha MHCTPYMeEHT « OTKPbITb OTY4ET 06 OXBaTe HaceneHun
B Microsoft Excel» 1 noasutca Tabanua c HaceneHMEM U CMMCKOM HaCeNeHHbIX MYHKTOB, OXBauyeHHbIX
BelaHMem. 3Ta TabaunLa TaKKe NoKayKeT 06Uy NI0LaAb NOKPbITUA B KBAaAPATHbIX KUNOMETPAX, a TaKKe
cpeaHuii paguyc NOKpbITUA (TONbKO NpW pacyeTe NOKPLITUA OT OAHOro NnepeaaTynka).

JaHHble 0 HaceneHumn

|y

&3

[r - N T R R

14

16
17

15

A
HaceneHHEIR MyHKT

BeHoHI

Boapka
YeneHka

K#umHo
TponuHo
Tanoeka

Yayc

Bubuxa
MayToBckWi
lOpr-Opa
Mpuctane-Touta
Opnoeckmii
Ceposa 3anmea
MayToeo

Bcero

NaHHBIE 0 HACENEHMM

™

MEIS-@

[aHHbIE 0 HACENEHWW COAEpXaT 0

=

B
OBnacte

Hosocnbupckan obnacts
Hoeocwbupcran obnacts
Hoeocnbupckan obnacts
Hoeocwbupcran obnacts
Hoeocnbupckan obnacte
HoeocuBupcran obnacts
Hoeocnbupckan obnacts
Hosocnbupckan obnacts
Hoeocwbupcran obnacts
Hoeocnbupckan obnacts
Hoeocwbupcran obnacts
Hoeocnbupckan obnacts
HoeocuBupcran obnacts
Hoeocnbupckan obnacts

OxBaT HaceneHus @®

(®) Mcnone=oBats Gasy ganHen OpenStrectMap

Omyemel

Ypanutb nonb3oBaTenbCKUe JaHHbIE O HaceneHumn

C
PaioH

KoneleaHckwii pafoH
KonslBaHckWil paioH
MoLkoBCKWiA paioH
KonelBaHckuil paitoH
KoneleaHckwii paioH
KonelgaHckuil paitoH
KoneleaHckwii paioH
HosocuBupckui paiioH
KonslBaHckWil paioH
KoneleaHckwii pailoH
KonelBaHckuil paitoH
KoneieaHckwii paioH
HoeocwBupckwii paiioH
KoneleaHckwii paioH

(") Wicnonesosate nonssosatensckuil CSY ain

TOYEK

OTKpbITb OTYET 06 OXBaTe HaceneHus B Microsoft Excel

MMnopT Nosib30BaTeNbCKUX AaHHbIX O HaceneHuu 3 CSV daina

D E F

Hacenexnne Mnowags 3P, km*

1025
596
421
276
148
126
121
65
61
51
a1
12
4
1
2958

989

Mpumep omyema Oxeam HaceneHuA

G -

CpegHui paguyd
3PN, km

17.7
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Ecnu ansa pacyeTta MCNonb3yeTca JIOKa/ibHbIA HAabop AaHHbIX, TO NO/b30BaTeNb A0/IXKEH NpeaBapUTeIbHO
NoAroToBMUTb TEKCTOBbLIM dain CSV ¢ COOTBETCTBYIOWMMU AaHHbIMM:

| Hacenenme HH.csv — Bnoknot - O ot

Qain  Mpaeka Qopmar Bug Cnpaexa

Ctapan [epesHA;55.1838555555556;42. 6888888888889 ;4 ;Huxeropoackan obnacTe;BukcyHCcKMiA pakoH I
Ctpenka;55.1625;41.8585555555556; 8 ; Huxeropoackana obnacTe;BukcyHCKMA paioH
Tambonec;55.2927777777778;42.8483333333333;373 ;Huxeropoackan obnacTe;BuKCyHCKMIA padoH
TypTanka;55.43472222222322 ;4220694444444 - 1818 ;Huxeropoackana obnacTe;BukKcyHCKMIA pakoH
YHop;55.89088333333333,;42.2952777777778;53 ;Huxeropoackana obnacTb;BekcyHCKWA paiioH
Ouprocuxa;55.1936111111111,;42 ., 194444444444 . 57 ; Huxeropoackaa obnacTb;BekcyHCkuA paiioH
Yynaneika;55.1791666666667;42.55;327 ;Huxeroponckan obnacte;BekcyHckuid paioH
llepHaeka;55.1436111111111;42.6555555555556; 4 ; Huxeropoackana obnacTe;;BukcyHckui paioH

. lkMmopckoe;55.33;42.0383333333333,;3888;Huxeroponckan obnacte;BukcyHckuid paioH
Angpocoeo;55.3961111111111,;45. 8816666666667 ;3 ;Huxeropoackaa obnacte;laruHckuid paioH
baxeHoBo;55.1863888888889;44.8097222222222,;28;Huxeropoackan obnacte;laruHcKkuid pakoH
bapoHckui; 55. 2544444444444 545,89 ;1 ; Huxeropogckaa obnacte;larMHckuid paioH

bapckwue MonAnw;55.3483333333333;45.8972222222222;7 ;Huxeropoackan obnacTte;larMHcKMi padoH v

Eo T = T o T i T = e Y o I s Y Y = e I =

Crp 1, ctnB 1 100%  Windows (CRLF) ANSI

ﬂpumep meKcmoeoeo d)aﬁﬂa € OGHHbIMU 0 YUCAEHHOCMU HaceneHus

Heobxogmmble faHHble A1A KaxKA0ro HaceeHHOro NyHKTa:
HanmeHoBaHWe HaceneHHoro nyHkTa; LWnpota; Jonrota; HaceneHne; CybbeKT PP; PalioH
Paspgenutenem gaHHbIX ABNSETCA CMMBOA “TOYKa € 3anaToi”.

dopmartbl npeacrasneHmsa koopanHat - NONYLWAPUE FPALYCHI MUHYTbBI CEKYHAbI (N35 36 23.8) naun
NONYWAPUE OECATUYHBIE TPALYCbI (N12.34567).

Ona MmnopTta AaHHbIX 0 HaceneHun m3 CSV-panna HaxkmuTe Ha KHoMKy «MMnopT nosb30BaTebCKUX
OaHHbIX O HaceneHun m3 CSV o¢aiina» mn Bbibepute dain, nociae 4Yero nporpamma MNokaxkeT obuiee
KOJINYECTBO HACeNIeHHbIX NYHKTOB C AAaHHbIMU O HaceneHun. HaxkmuTe Ha MHCTPYMeHT «OTKpbITb OTYeT
06 oxBaTe HaceneHua B Microsoft Excel», u noasutca Tabamua co CMMCKOM HaceneHHbIX MYyHKTOB,
OXBaYeHHbIX TPAHCAALMEN U YACNEHHOCTLIO Hace eHuA.

UMDopT pe3y/ibTaTOB U3MepPEHUI U HAaCTPOMKa NapaMeTpPoOB MOJeJIM pacyeTa
AJiA npoeKToB TB- u paguoBelianus

RadioPlanner nossonseT onpeaennTb 3HayeHWe NOTepb Ha NPenATCTBUAX (Knatrepax) ANs moaenu
pacnpocTpaHeHna pPaavoBONH MNyTEM CpPaBHEHUA Pe3ynbTaTOB MOMEBbIX W3MEPEeHUl YpPOBHeN
NPUHUMAEMOrO CUTHANa C PacYeTHbIMU 3HAYEHUAMM.

3arpy3Ka, npegBaputenbHas 0b6paboTka u aHanus daia usmepeHuii 4nA nepesaTynKa BbINONHAETCA B
naHenu NMapameTpbl NepeaaTymKa.
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AHanu3 MSMepeHWi BAoNE MApLUpYTa m] x
-20
- ,;_:‘\',:'; -
= ke o
. * * ﬁ\""ﬁ
-T0
-80
-90
— £=6.2dB
d=6.168km
OTKPLITAA TEPPUTOPHA B rOpode
< >
HEDEMET{JbI M3MEPHTENEHOMO NPUEMHNKS E.ﬂMHVIubI W3MEPEeHWA CrHana
YeuneHne aHTeHHs! B4 Ocnabnenue B kabene El b 50 ® 70O (® nBm (O nBwKkB/m [@F: =00}
DaHHbie H3MepeHR
& [ 83 HavMeHoBaHHe M3MEpeHi |1|}5_2 MHz 50-19.csv ‘ MpuMeHNTE pekoMerayemMbie 0Cnatnesns Ha NPENATCTBWAX ANA MOAENM
Pi 00 NepenaTwKa YpoBeHe carHana Cpemersamn.  Peroment.
?iu;au:;b;; 2 Min. paceT, KM Makc. yposers aBm Tun npenATCTENA Hnecno Touek ou?v?ﬁerf:?gf:) oTknoHeHwe  ocnadn. Ha
P o n o owmbku (1B) npen. (ab)
b 0001 Make. paceT KM TTpHMEHITS MuH. yposeHs Ao [ RS 1820 0 5% 109
o g7 e Movtiisos paccos-ne mexay Towes  UHSEpTApOSTS HATPABTHE ML Ta 0 g 0 Kl
. 17 0 5 94
ggg? jiiizié CexTop 0T Nepenam™mka uﬂ::::::::mn KapThl C TO4YKEMA 13731 g 7E'IE' 15: SE
0008 4845772 HauaneH. yron lIl rpan. o o 5 é’ 28
Omena
AHanu3 usmepeHuli 0718 nepedamyuKkos 8ewaHus
[¥]1| WmnopT gaHHbIX M3mepeHuin ns dpaiina popmarta CSV
['7| SkrcnopT AaHHbIX n3mepeHuin B dpann dopmata CSV
2 Ypanutb Bce faHHbIe M3MepeHUit
YcuneHme npuemMHom aHTeHHbI, abu
¥oUneHWe aHTEHHBI b P A
500 @ 750 () BonHoBoe  compotuBnenue  kabens  npuemHon
aHTeHHbl, Om
MoTepn B Kabene NpuemMHo aHTEHHbI, Ab
Dcnafneqwe B kaBene EI il P P A
EmHmue! nsMepenia curHana EouHWLblI n3MmepeHua cnrHana

(@ nbm () nBmkB/m i) nBmkB

MHCcTpyMmeHTbI NpeaBapuTeibHOM 06paboTku
M3mepeHuin:
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ypOBEHb CUrHana

MakcrumanbHbl/MUHUMaNbHbIN

PacctosaHune a0 nepegatymKa

MuHuMmanbHoe/MaKcmanbHoe

CeKTop OT NepegaTynka

MuHMUMaNbHbIN/MaKcMManbHbIN yron

MuHUManbHoe pacctoAHne mexay
TOYKaMM

NHBepTMpOBaTbL HanpaB/ieHe
MapLpyTa

[006aBuUTb CNOIM KapTbl C Pe3y/bTaToM
nU3MepeHUi

daitn usmepeHuii B popmarte CSV

Yaanutb 13 AaHHbIX M3MepeHMﬁ TOYKM C YpPOBHEM BHE
YKa3aHHbIX rpaHunL,

YAanutb U3 gaHHbIX U3MEPEHUN C PacCTOAHMEM A0 caitTa BHe
YKasaHHbIX rpaHuL,

YAanutb U3 JaHHbIX U3MEPEHWUIN TOUKKM, He Monajatoline B
YKa3aHHbIN YyrN1oBOM CEKTOP

YcTaHaBAMBAETCA pa3mep CTOPOH KBaLpaToB, B npeaenax
KOTOpPbIX OyAeT BbIMONHEHO yCpeAHEHWE 3HAYEeHWIH YPOBHA
CUTHANa, I0KaLMaA TOYKM MPU 3TOM B Npeaenax Kaxkaoro us
KBagpaToB 6yaeT BblbpaHa U3 IOKaLMIA CyLLLECTBYOLLMX TOUYEK
U3MepeHUn B npegenax AaAHHOTO KBagpaTta C/ydaliHbim
obpasom.

MN3meHUTb NopAdoK ToYeKk B mapulpyTe (nocnegHsaa Touyka
CTaHOBUTCA NepBON, NpeanocneaHAs — BTOPOW U TaK ganee).

,ﬂ,O6aB}'I€‘HVIe Ha nosb30BaTENbCKOIO CnoAa C

KapTty
pesy/nbTaTaMuM U3MEPEHW C ycpeaHeHMemM B npenenax
YKa3aHHOro MMHUMa/IbHOTO paccTosiHMA. [laHHble B Tabauue
npu 3TOM He MeHsAoTcA. MoayyYeHHbIN Coi NoABUTCA cpean
NoJIb30BATE/IbCKUX  CJIOEB, byoet

HanmeHoBaHWe CnoA

COOTBETCTBOBATb HAa3BaHMIO caliTa U HanpaB/1IEHUIO CEKTOPaA.

Kaxgas M3 CTpoK 3Toro ¢alina coaepXut TpyU napameTpa: YpoBeHb WU3MEPEHHOro CUrHana B Abm;
reorpaduyeckas WKNpoTa; reorpaduryeckan 4ONTOTa

Pasaenntenem sHauyeHWit NapaMeTpoB ABAAETCA CUMBOA “TOYKA C 3anaToi”.

dopmaTtbl npeacTaBaeHns reorpaduyeckmx koopauHat - NMOJYWAPUE TPAAYCbl MUHYTbI CEKYHAbI
(N35 36 23.8) nam NONYLIAPUE OECATUYHBIE TPALYCbI (N12.34567).
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x

Q{ YWMenster\gis\RadicPlanner\703_processed.csv - Notepad++ — |

File Edit Search View Encoding Language Settings Tocols Macro  Run
Plugins  Window 7 X

SOHG 3GEIKMDIDc nhl e EE
|=] 703_processed.csv E3 l

-2 ; N57.6761283874512 ; E38.613208770752 ~
; W5T7.6T757431030273 ; E38.61T72218322754

; WNST7.6T755828857422 ; E38.6215744018555
WN57.6750068664551 ; E38.6251831054688

; W57.6T754453713375 ; E38.6297950744625

; N57.6T752128601074 ; E38.63375928771973

; N57.6T748466491655 ; E35.63T77906795%31c

; H57.6874373626709 ; E38.64926T734924316

; N57.6T738243103027 ; E38.6467018127441

; N57.6T734352111816 ; E35.65084944945739746 W

Ln:1 Col:1 S5el:0]0 Windows (CR LF) UTF-& INS

o]
[&2]

4]

oo

L]
=1 s B
=

oo

=

0o
=

1
1
[T}
]

I
1
w0
=
[ S S e VRY SO B
-

;

1
[T}
]

®atin usmepeHuti 8 popmame CSV

MNopaaoK paboTbi:

1. Mo pe3synbTaTam MONEBbIX M3MEPEHWUN MoArotToBbTe ¢ann € pesynbTaTamMu M3MEPEeHUin Ans
nepegaTumka.

2. YKaxute YCUneHne aHTeHHbl, NoTeEpPU B Kabene u mmnegaHc Kabens N3MEPUTENBHOTO NpUeMHUKa.
BbicoTa I'IpVIEMHOVI AdHTEHHbI 3a4a€TCA B NapaMeTpax CETU.

3. 3arpy3ute dainbl M3mepeHuin. NMosBaTca pe3yibTaTbl UISMEPEHHbIX M PACCUMTAHHbIX YPOBHEN Npuema
BAO/Mb TpeKa M3MepeHui. M3amepeHHble YPOBHM CUTHana 0603HaYeHbl YepHbIM LBETOM, PacyeTHble
YPOBHM — LBETOM, COOTBETCTBYIOLMM TUMY NPENATCTBUA B AAHHOM TOYKe (KeNTbll — OTKpbITOE
npocTpaHcTBo). Mo ocx abeumcc NoKasaHbl HOMepa TOYeK MapLipyTa. MNpy HaBeaeHUMU Kypcopa Ha rpadumK
0TO6PaKaTCA PAacCUMTaHHbIE U U3MEPEHHbIE YPOBHM, PasHMLA YPOBHEM, paccTosHWe A0 obbekTa B
KWJIOMETPax v TUN NpenaTcTBuin. NMpu HeobXxoAMMOCTU BbINOHUTE NpeaBapuUTebHYH0 06paboTKy. Mpu
K/VKe Ha rpaduke NOSBNSETCA KOHTEKCTHOE MEHIO, B KOTOPOM MOMHO YAa/UTb TOYKY C pPe3y/ibTaToM
n3mepeHws.

B Tabaunue noa rpadmkom byaeT ykasaHO KOIMYECTBO TOUEK, CpeaHAA OWwnbKa, CTaHAAPTHOE OTKNOHEHUE
OLWNBKK, a TaKKe peKomeHAyemble 3HauyeHWa NoTepb A4 PasHbIX TUMOB NPENATCTBUIA, NPU KOTOPbIX
cpegHaa owwnbka b6yaeT paBHa HyA. MpuM Ha)KaTMM Ha KHOMKY «[pUMEHWUTb pPeKoMeHAayemble
ocnabneHus Ha NPenATCTBUAX A4 MOAENN» 3HAUEHUA ANA Touek rpadurKa byayT nepecymTaHbl C y4eTom
HaCTPOEHHbIX 3Ha4YeHWM, a TaKKe OyayT W3MeHeHbl 3HayeHMs noTepb B MeHo «Mogenb
pacnpocTpaHeHusa». YTobbl OLEHWUTb, KaK HOBble 3HAYeHWA MNoTepb OT NPENATCTBUA MOBAMAIOT Ha
pe3ynbTaT pacyeTa NoKpbITUA, He06X0AMMO NepecymTaTh NOKPbLITHE.

4. Ha ocHoBe aHa/iM3a MONYYEHHbIX Pe3ynbTaToB ANA PasHbIX TUNOB MNPEnATCTBUM W ANA PasHbIX
nepeaaTtyMKoB MPUHUMAETCA PelleHMe OTHOCUTE/IbHO KOPPEKTUPOBKM 3HAUYEHWNIA paHee MCMo/b3yeMblX
noTepb Ha NPenATCTBUAX (KnaTrtepax) B MOAEIM PacnpoCcTpaHeHns paamnoBoIH.
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PacyeT paguonoKpbITUA AJI1 CUCTEM aBUALIMOHHAA paguocBA3U U BILJIA

Mporpamma RadioPlanner 3.0 no3BonseT paccymTbiBaTb 30HbI PAAMONOKPbLITUA A1 CUCTEM aBUALMOHHOM
paanocsasu, BMJIA n pagnoHasuraunmn paboTatolmx B AManasoHax yactotr OBY, YBY n CBY.

Tun cuctembl JoMmKeH BbiTb ycTaHOBAEH KaK Air-to-Ground Radio. Habop OCHOBHbIX NapameTpoB g/a
6a30BOW U MOBUNBLHOM CTaHLMM aHANOTMYEH CETU MOBWIbHOW CBA3M.

Cetb

B meHto «CeTb» YCTaHaB/IMBAOTCA BCE NAapPaMETpPbI CETU, BK/IKOYAA NAapPaMETpPbI MOBUIbHOM CTaHUun, a
TaKXe BbINO/IHAKOTCA BCE BUAbl PaCyeTa 414 Bbl6paHHOI7I ceTn.

Cem

*| O] F]| ¥R H|®| k| |t

HawmeHosaHwe cem |.F'|.ir-to-Ground

Tun cuctemel | Airto-Ground Radio -

[NapameTpkl cem

Ground-4o-air MM Airto-ground M
Aircraft Bx Ground Rx
threshold A "reshold A
Fapmyc pacueta IEI KM

AC N=1
Tun lcom IC-AZ20
MowHocTe nepenamvka (BT) a8
Ocnatneqwe 8 AFPT (nk) 0
BricoTta aHTEHHBI (M) 1500
Kosd. youneHwA aHTeHHE! (oba) 0
Tun pacuyeTa
Received Power Airto-Ground Link w
BricoTa aHTeHHE! AL oTHOCKMTENEHD

) yposHA Mops (@) yposHA semnn

BricoTel aHTeHHE! AC
L KonuyecTeo BeICOT

Lget BricoTa Onucanue

M|

M|

Mo

AN NN
Wl

|
|
|Hnbinsun R44 kpeiicepckan BeicoTa |
|
|

1M |Hubinsun R44 makcumaneHan BeICOTA

MeHtro cemb 04 Air-to-Ground Radio
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Co3paTb HOBYIO CeTb KaK KONUIO 3ToM

@ |9r

Caenatb aKTUBHbIMU/HE aKTUBHbBIMW BCE CEKTOPA TEKYLLEN CeTU

o

HEPEMECTMTI: BBEPX MO CNUCKY AaHHYIO CETb

MNepemecTuTb BHM3 MO CMUCKY AAHHYIO CETb

o=

Ypanutb ceTb
CuctemHble napameTpel

BbINOAHUTL pacyeT

| BbIMOJHWTL pacyeT NOKPbLITUA AR KAKAOTO aKTUBHOTO CEKTOPA M COXPAHWUTb Pe3yNbTaT B BUAe
daitna KMZ

[<] | 3arpysuTb napameTpbl CETU U3 WabsoHa

['71| CoxpaHuTb NapameTpbl CETU B WabIoH

HanmeHoBaHMe ceTn HanmeHoBaHMe ceTn

Tun cuctemsl BapunaHTbl TUNOB CUCTEMDbI:
- LTE
- 5G

- Terrestrial Broadcasting (MepeaaTyMK Ha3eMHOro BelLaHmsA)

- Air-to-Ground Radio (Mpuemo-nepesatynk a4na aBMaALMOHHOWN
paanocsaAsn)

- Generic TRX (TvnoBoi, AW CTaHAAPTHbIM Npuemo-nepesaTymK
NOABWXKHOM CBA3M, TUN KOTOPOFrO He COBMNAZAET C TUMAaMU CUCTEM,
YKa3aHHbIX Bbilwe)

BblbpaHHbIM  TMN  cuctembl  Byaer  onpeaenatb  Habop
AOMONHUTENbHbIX NAapPaMeTPOB CUCTEMbI, a TaKKe AOCTyMnHble TUMbI
pacyeToB.

Ground-to-Air YacToTa Hecyllen B HanpaBaeHUM BO3AyLWHOro cyaHa, Mry,
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Air-to-Ground

Aircraft Rx threshold

Ground Rx threshold

Pagunyc pacyeTta

ABOHEeHTCKasA CTaHuuA

Tun

MoLWHOCTb NepepaTunKa
MoTepu B Kabene 1 pasbemax
BbicOTa aHTEHHbI

Ko3ad. ycuneHus aHTeHHbI

YacToTa Hecywein B HanpasaeHnn semnun, My,

YyBCTBUTEIBHOCTb NPUEMHMKAE BO3AYLLHOMO CyAHa/netatenbHoro
annapaTta, aAbm

o710 noporosoe 3HavyeHue 6y,D,ET OorpaHn4mnBaThb 0T06pa>1<em4e
pacyeTa NOKPbITUA B 3aBUCMMOCTU OT TOTO, Bbllle NN HUXKE 3TOro
nopora 6y,D,ET CUrHan Ha NpueMHMKe BO34yLHOro cyaHa.

quCTBMTeJ'IbHOCTb nNpUeMHUnKa HaseMHol 6a3oBoit CTaHumun, Abm

3T0 NoporoBoe 3HayYeHWe ByaeT orpaHUYNBaTb OTOHParKeHNe
pacyeTa NOKPbLITUSA B 3aBUCMMOCTM OT TOTO, BbILLE UM HUMKE 3TOro
nopora 6yAeT curHan Ha HaseMHoM 6a30BOW CTaHUMMN.

MaKcumanbHbIM paguyc pacyeTa ot cektopa bC, Km. Yem 6onblue
paguyc, Tem 6onblue BpemMa BbluMCAeHMIA. He ycTaHaBAMBalTe
WU3NULLIHWUIN pacyeTHbIN paguyc.

HanmeHoBaHune (Moaenb) aboHeHTCKOM cTaHUMK. TeKcToBoe noJse
MowHocTb Nnepegatyunka, Bt

MoTepu B Kabene n pasbemax, ab

BblcOTa aHTEHHbl OTHOCUTENBHO YPOBHSA 3eM/IU, M

KoadduumeHT ycuneHns aHTeHHbIl, Abu

Moaesib pacnpocTpaHeHUs paJAUOBOJIH AJIAA CUCTEM aBUIMOHHOM paJgUOCBA3U

[na pacyeToB 30HbI MOKPbLITUA CUCTEM ABMLIMOHHOM PagMOCBA3M MCMOMb3YETCA KOMOMHMPOBAHHAA
MOAeNb, yYnTbiBatoLWasa pekomeHaaumio ITU-R P.528-3 (02/2012) “Kpusble pacnpocTpaHeHUa paanoBosH
AN BO3AYLIHOM MOABUMKHOW U PaMOHABUraLlMOHHOM Cny»K6, paboTatowmx B ananasoHe OBY, YBY u
CBY”, KoTopas OCHOBaHa Ha MOJENu pacnpocTpaHeHusa paamoBonH IF-77 [upxapTa-[KOHCOHa,
cneumanbHo paspaboTaHHOM A9 aBUALMOHHOM paanoceasmn u pekomeHaauuio ITU-R P.526-14 (01/2018)
“PacnpocTpaHeHue pagmMoBoJiH 3a cueT agudpakumm”.

B npumeHsemoi KOMOWMHMPOBAHHON MOAENN Y4YWUTbIBAlOTCA ciegylowme GaKkTopbl, BAMAOWME Ha
pacnpocTpaHeHne PagMoBOJIH Ha Tpacce 3eM/IA-BO3AYX:

- noTepun CurHana B CBO60,CI,HOM NPOCTPAHCTBE,
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- AMdpPaKUMOHHblIEe MOTEPM Ha Tpacce C Y4YETOM KPWUBU3HbLI 3eMiM U NPodMNA MECTHOCTH,
nssaekaemoro ns LLMP;

- BpemeHHas HecTabuNbHOCTb NPUHNUMAEMOTO PAaAMOCUTHANA N3-32 MHOTO/TyYeBbIX 3aMUPaAHNIA Ha
Tpacce.

- B mopgenu He yunTbIBalOTCA 3aMUPaHMA B 40X A, NO3TOMY YaCTOTHbIN AMana3oH ee
npPUMeHUMOoCTU orpaHmyeH 7000 MTy, (100 MTy-7000 MTw).

Mopen: pacnpocTpaHeHua %

Rec. ITU-R P.528-5 + [TU-R P 52615 w

MNapareTpe! Mogenm

[MNpousHT BpeMeHI %
Janac Ha saMupaHvA EI il

Mapamempel Modenu pacrpocmpaHeHUs paouososH 07458 cucmem asuyUOHHOU paduocessu

MpoueHT BpemeHu, % MpoLeHT No BpemeHW, 411 KOTOporo 6yaeT Npov3BoAUTLCS
pacueT (ans aBnaumm pekomeHayetca 95%);

[ononHunTenbHbIN 3anac Ha [ononHUTeNbHbIM 3amac Ha 3amMupaHus, KoTopbi byaet
3aMmupaHua, ob YYMTbIBATLCA NpU pacyeTax, aAb

Tun 1 napameTpsl pacyeTa

Ona cuctem aBMaLI,VIOHHOVI PagnocBA3n nporpamma no3BosAeT Bbl6paTb OoAVH U3 cnegyrowmx Tmnos
pac4yeTosB:

- MolHoCTb Ha NpMeme B HanpaB/ieHun Bo3ayx-3emns (Received power Air-to-Ground link);
- MolHOCTb Ha NpMeme B HanpaBieHUn 3emna-so3ayx (Received power Ground-to-Air link);

- 30Hbl MAaKCMMaNbHOTO YPOBHS MOLLHOCTM Ha NpUeme B HanpaBaeHuu Bo3ayx — (Best Server Air-
to-Ground link)

[eTanbHOCTb, C KOTOpOM byaeT NpeacTaBieH pesynbTaT pacyeTa ANs CUCTEM aBMALMOHHOW PagMocBA3m
COOTBETCTBYET OAHOMY MWKCENO 3KpaHa AaA zoom=7 (HU3Kaa AeTa/lbHOCTb), zoom=8 (cpeaHsan) u
zoom=9 (Bbicokan). AnA reorpaduyeckolt WMpoTbl 55 rpagycos ato npumepHo 720, 360 1 180 meTpos
COOTBETCTBEHHO.

Yem Bblle AeTaibHOCTb, TEM b6onbLe BpeEMA pacyeTa.
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MouHOCTb Ha IpYeMe B HaNlpaB/IEHNH BO3yX-3eMJIsA UJIM 3eMJIA-BO3AYX - Received Power
Air-to-Ground/Ground-to-Air Link

B aTux Tunax pacyeta Ha KapTe OTO6pa)'KaIOTCFI pa3IN4HbIMUN LIBETaMU obnactu NOKPbITUA ANA Pa3HbIX
BbICOT HaXxoXAeHwnA BO3A4YLWIHOro cyp,Ha/neTaTeanoro annapata. MOXHO YCTaHOBWUTb OT O4HOro A0
BOCbMW Pa3/INYHbIX BbICOTHbIX ypOBHel‘/JI.

Twn pacueTa

Received Power Airto<Ground Link '

BricoTta aHTeHHe! AC oTHoCKMTENEHD

() yposHA MopA (®) yposHA semnm

BricoTel aHTEHHE! AC

5 o KonmuecTeo BoicoT

UseT BeicoTa Orveanue

- EETREE |
— . |
I_ 15000 | m |Hu:u|:uinsu:un R44 kpeiicepckan BeicoTa |
— . | |
I_ M |Hn:n|:nins::nn R44 makcumaneHan BeicoTa |

Mapamempsl pacuema Received Power Air-to-Ground link

BbicoTa aHTeHHbl AC OTHOCUTENIbHO  BbIBOP OTHOCUTENBHOIO YPOBHS ANA aHTeHHbl aBOHEHTCKOM
CTaHUMK (neTaTenbHOro annapara)

- OTHOCUTE/IbHO YPOBHA MOpS

- OTHOCHTENbHO YPOBHA 3eM/IN

KonnmuecTBo BbiCOT Ko/imyecTBO BbICOTHbIX YPOBHEN 419 abOHEHTCKOM CTaHLUK
LiBeT LLBET BbICOTHOIO YPOBHS 30Hbl NMOKPbITUSA
YpoBHU, M 3HayeHue BbICOTbl YPOBHS aBOHEHTCKOW CTaHLMK, AN KOTOPOi

0To6pa)+<aeTcn 30Ha NOKpPbITUA, M

Onucanue TeKkcToBoe none
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. RadioPlanner 3.0 D:\Dropbox\00_RadicPlanner 3\npumepel npoextoe’Air-to-Ground Radio.rp3

[Z-& & - opentopomap ¢ @ BE] BB R

RadioPlanner » Legend x

MpoekT: Mew Project 2023/07/20

CeTb: Air-to-Ground
YacToTa B HANPABNEHWK Air-to-Ground: 118 My
o Mopor npueMHnka: -88 gbm
|Mopens pacnp.: Rec. ITU-R P.628-5 +ITU-R P.526]
- |Noepemenn: 85%

Twn pacyeta: Received Power Air-to-Ground Link
Younenwe aHTeHHbl AC: 0 gBn

F

Sig)

IMpoexT RadioPlanner
----- i WHpopmawma o npoekTe
Hactpoitku
----- {1 TeomaHHsle
----- N\n Mogens pacnpocTpaHetia

8g
o
@ Py
@ 4 4
3 "

CpasHerme 3PN W 300m
£2 Cnow kapTsl W500m
:,‘: [ononHUTENEHBIE PaCcYeTsl 1500 m Robinson R44 kpeificepckon BhicoTa
Al 3000 m

1 4250 M Robinson R44 makcimanbHas BblcoTa

Caiit: Asponopt Tonmaveso | 21.803 km | 1867
AzumayT cexTopa: 0°

=] Ap Cem

(=] /\r Airto-Ground YposeHs Ha npueme: -66.1 obm
=[] o Caimol i | Murmansnan seicota AC: 300 m
= 2 Asponopt Tonmaueso

[ Cexrop 0°
-] "8 AsponopT Kemeposo
[ Cexrop 0°

(218" AsponopT GapHayn

[ Cexrop 0°

[=]"&" AsponopT MNopHo-AnTaiic

'ﬂ' AsponopT ABakaH

[ 3\ Cexrop 0°

218" AsponopT HosokysHeww
i..[1] 3\ Cextop 0°

N54.813348° ES2617188° | | | 66 |

lNpumep pacuema Received Power Air-to-Ground link

Best Server Air-to-Ground Link

B maHHOM Tune pacyeTa Ha KapTe oTobparkatoTcA ob6sacTh, B KOTOPbIX MOLWHOCTb Ha npueme gns
cooTBeTcTBylowero cektopa BC 6onbwe, yem oT cektopoB apyrnx BC. Mpu 3Tom uBeTa, KOTOpbIMK
0603HaYatoTCA 30HbI A5 PA3/INYHBIX CEKTOPOB MOTYT ObITb Ha3HAYeHbl aBTOMATUYECKN U3 CTaHAAPTHOTO
Habopa, "Mb0o Ha3zHayYeHbl B COOTBETCTBUM C LLBETOM, YKa3aHHbIM B MapaMeTpax CEKTOPaA.

Tun pacuyeTa

'Best Server Airto-Ground Link v

BricoTa aHTEHHEI AC oTHOCKMTENEHD

() ypoBHA MopA (@) ypoBHA 3eMn

HasHaueHwe uEeToB
(@ McnonesosaTe SETOMATMYECKOE HESHEYEHWE LIBETOE

() Wenonssosats UseT cekTopa

lapamempesi pacyema Best Server

BbicoTta aHTeHHbI AC OTHOCUTE/IbHO Bbl6OpP OTHOCUTENBHOTO YPOBHA A5 aHTEHHbI
aboHeHTCKoM cTaHUMK (neTaTeibHOro annapara)
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Mcnonb3oBaTb aBTOMATUYECKOE

Ha3Ha4YeHwne LUBETOB

Mcnonb3oBaTb LBET CEKTO pa

- OTHOCUTE/IbHO YPOBHA MOpS

- OTHOCHTENbHO YPOBHA 3eM/IN

HasHayeHune ugeToB cekTopam BC BbinonHAeTcA

dBTOMATUYECKUN U3 CTAHOAPTHOTO Ha60pa

HasHayeHune ugeToB cekTopam BC BbINOAHUTCA B

COOTBETCTBUU C LLBETOM, YKa3aHHbIM B NapamMmeTpax

CeKTOpa

. RadioPlanner 3.0 D:\Dropbox\00_RadicPlanner 3\npumepel npoextoe’Air-to-Ground Radio.rp3

E" E‘ 6 ~ OpenTopoMap

8 Mpoext RadioHanner-
WHeopmalma o npoekTe
% HacTpoitkn
: MeopaHHbIe
Mogenk pacripocTpaHeHna
Cpaexerwe 3PM
Cnow kapTe!
* [ononHWTensHkIe pacyeTs!
B Omiemi
----- B PacueTsl B Touke
=] Ap Cem
e [m] A Airto-Ground
(=] e Caiimel
E-[2] %8 Asponopt Tonmaveso
-[\] =y Cektop 0°
[\ AsponopT Kemeposo
-[\] =y Cektop 0°
=-[2]"8" Asponopt BapHayn
i Le[@ 3y Cexrop 0

=] E"E' Aaponopt Mopro-AnTaic| |

-[\] =y Cektop 0°
'ﬂ' AsponopT ABakaH
-[\] =y Cektop 0°

N53.014783° E83.973492° |

[

¢ @ BE] BB R

=
ir
@e

| ¥poBeHk Ha npweme: -68.9 abm

RadioPlanner » Legend =

MpoekT: Mew Project 2023/07/20

CeTb: Air-to-Ground

YacToTa B HANPABNEHWK Air-to-Ground: 118 My
Mopor npueMHnka: -88 gbm

Mogene pacnp.: Rec. ITU-R P.528-5 +ITU-R P.528]
Mo Bpemenn: 35%

Twn pacyeta: Best Server Air-to-Ground Link

AC (BoicoTa: 1600 m; YeuneHwe: 0 abu)

Caiit: Asponopt BapHayn | 48.057 km | 143.5°
AzumayT cexTopa: 0°

lpumep pacyema 0ns Best Server
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PacyeTnl B TOUKe /151 CUCTEM aBUALMOHHOM PaAUOCBA3U

Mocne Bxof4a B MEHIO OTKpbIBAaeTCcA MaHeslb, B KOTOPOW OTobparkaeTcs MPOAObHbIM Npodunb oOT
BblbpaHHOM 6330BOM CTaHUMKU A0 TEKYLWEeh TOUYKN. TEKYLLYO TOYKY Ha KapTe MOXHO U3MEHUTb, MPOCTO
K/NMKHYB MbILLbIO B HY)XHOM MmecTe. Mpoduab npeactaBnseT coboii BepTUKaNAbHbIM pa3pe3 MeCcTHOCTU
mexay 6a3oBoi cTaHuMel M MOBUAbHOM CTaHumel (neTaTenbHbIM annapaTom) € HaHeceHHOoW
MHPOPMaLMe 0 BbICOTHbIX OTMETKax 3eMM.

Ha npogonbHom npoduie NoKasbiBatOTCA BbICOTbI LLEHTPOB M31y4YeHMA aHTeHH 6a30B0oM 1 aboHEHTCKOM
CTaHUMK, a TaKXkKe 30Ha PpeHens ANA pagmonyya, BeauuMHa notepb B CBOOOAHOM MPOCTPAHCTBE U
ONdpPaKLMOHHbIE NOTEPU U3-3a penbeda mecTHOCTU. basoBasa cTaHUMA, AN8 KOTOPOW ByaeT nocTpoeH
npodunb BbIBMpPaeTcs B 1€BOM YacTK NaHen B obwem aepeBe baszoBble CTAHUUN — KAMKHUTE MbILbIO Ha
CEKTOp Hy»KHoW BC (He NyTaTb C YCTaHOBKOWM 3Ha4Ka akKTMBHOCTK), Nocne Yyero MHpopmaums no ato bC
NOSABUTCA CBEPXY HaZ, MPOAObHBIM Npoduem.

BbicoTa aboHEHTCKOM CTaHLMK BblbMpaeTca B BbiNaaatowem CncKe CnpaBa Hag NPoAo/ibHbIM npoduiem
13 Habopa BbICOT, YKa3aHHOIO A1 pacyeTa 30H NOKPbITUA. MaKCMManbHaA AIMHa Npoouaa orpaHuYeHa
napameTtpom "Paanyc paccueta" B meHto "CeTb".

. RadioPlanner 3.0 D:\Dropbox\00_RadicoPlanner 3\npumepel npoexToe’Air-to-Ground Radio.rp3 - O *
= Ly I I =
(T~ s - OpenTopoMap ¢ @D HE BEEEE [ P ?-
----- " MpoexT RadioPlanner PacueTsl & Touke X
""" i WHoopmauna o npoexTe TeKyWwwi caiT u ceKTop
HacTpaitkin Caiit: Asponopt BapHayn; AsumyT cextopa: 0°
----- {1 MeopaHHele Mogent pacnpoctpanerua: Rec. ITU-R P.528-5 + ITU-R P 526-15; Cete: Airto-Ground

..... N\ Mogens pacnpocTpaHeHna KoopmHaTel Toukn: N54.188155° E84 6606457

5] Cpaswerme 3PN AzumyT Ha Touky: 387 Haknon Tpacee:: 0.11°

Cnow kapTe!

s

i ononHUTENEHBIE PacyYeTsl
..... 5 Oruem BricoTa aHTenHsl AC: 300~

* MoTepn B-c8of. npocTp. 116:3 aE; noTepu R‘_e_c.'ITU—R_P.BQB_ 18886 -

E-[=] /\n Cem

0]

! Ny Airto-Ground 4507
E|E|°§ Caitmol
=[] U2 AsponopT Tonmaveso

. fas0
o ta20
380
360
330
300
270

E-[2] %8 Asponopt Kemeposo
i [ 3 Cexrop 0°
E|E|‘ﬂ’ AsponopT BapHayn
i [ 3 Cexrop 0°
BE‘E’ AzponopT MopHo-AnTaiic 240
o [E] 3N Cexrop 0° L Mo
[ Asponopt ABakan 1801 : i : : . . . “l1go
i Le[@ 3y Cexrop 0 0 137 274 41.1 548 53.5 g2z 95.9 117.283 )

: N Rx power Fix power
""" (=] R\ Cexop 0 CexTop Ga30B0iA CTaHLWM Ground4o-Air | Airto-Ground
(dBm) (dBm)
Asponopt BapHayn; AsumyT cextopa: 07 -34.0 -85.0

| | | 66 |

Pacuemobi 8 moyke

0Oco6eHHOCTH pacyeTa 30HbI NOKPbITHUA AJIS1 aBUALLUOHHOM PaJUOCBA3U

[ns onpeneneHHon KOMBUHaLMM Habopa UCXOAHbIX AaHHbIX (BbICOT 6a30BON U aBOHEHTCKOW CTaHLUMIA,
4acTOTbl, MOLLLHOCTU U YPOBHSA Ha Npueme, BEPOATHOCTM MO BPEMEHU) Ha 30HE PaAMONOKPbLITUA MOMKET
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NOsABUTCA NON0CA, MOKa3bIBaloLW,asA OTCYTCTBME CBA3YM C 334aHHOMN BEPOSATHOCTbIO (Ha NpuMepe BHU3Y TaKas
noJsioca NPUCYTCTBYET Ha paccTosiHuM 117-137 Km B paananbHoM HanpasaeHuu ot bC).

- g BEKAD b

4
AHme,
@__ @ w
Tadra
H
m‘J'Il.l.nm o

flo|mach enetaeioport
=L

ml‘yphenck

BEMATCHIA H
e Cananp ¢

— Elﬁpacrmsépcmg;‘

o et

aul,agroport
HomoanTaick

Triai /\

3TO roBOPUT O TOM, YTO B 3TOI 30HEe abOHEHTCKaA CcTaHUuMA (neTaTenbHbliA annapaT) byaeT HaxoAuTcs B

PRFARN N

30HE CWUJIbHOTO B/IMAHWMA MHOFONYY4EBOCTM M3-3@ OTPAXKEHWUA OT 3eMHOM NMOBEPXHOCTWU, U BEPOATHOCTb
CBA3M HECKONbKO noHm3utca. Mogenb ITU-R P.528-3 (02/2012), KoTopas OCHOBaHa Ha MOZENu
pacnpocTpaHeHuna paanoBoaH IF-77 MupxapTa - AxoHcoHa (M.E. Johnson and G.D. Gierhart, The IF-77
Electromagnetic Wave Propagation Model, NTIA Sponsor Report FAA-ES-83/3, September 1983.),
cneunanbHo pas3paboTaHHOM AnA aBMALMOHHOM pPagMocBA3M, yuuTbiBaeT 3TOT 3ddeKkT. paduk
3aBUCMMOCTM MPUHMMAEMOM MOLLHOCTM OT PACCTOAHMA AN PACCMATPMBAEMOro npumepa npuseaeH
HuKe. Ha Hem BMAHO, YTO NpuM BeposTHOCTU 95% anna yposHs -88 dBm (-118 dBW) KpuBas nmeeT nsruo,
KOTOpPbIA M onpegenseT NPoBan B NPUHUMAEMOM MOLLHOCTM M COOTBETCTBYIOLLYHO MONOCY Ha 30He
NOKpbITUA.
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O
Power Available Clear Graph |
Gose G |

DBw/

200 400 600 800 1000 (200 100 1600 1800 2000 2200 2390

o6nacTb Nonochkl Ha 30He NOKPBITUA 95%

O6bI4HO NosBNEHUNE I'IOAO6HOI7I NON0Cbl HA 30HE NOKPbITUA O3HAaYaET HE 3HAYUTE/IbHOE, B Npeaenax 5-7
NPOUEHTOB CHUXXEHNE BEPOATHOCTU YCTaHOBJ/IEHMUE CBA3U B ,ﬂ,aHHOVI obnactu. Ha NPaKTuKe ﬂO,CI,OGHOe
CHMn>xXeHmne BepoATHOCTU CBA3UN B Hebonblwon obnactn B npeaenax 30Hbl MNOKPbLITUA MOXHO CYUTATb

AonyCctumbiMm.

Ona Toro yTOObI y4eCTb 3TO AonyuweHuUe Ha 30He NOKpbITUA, cnegyeTt BbiMOJIHUTL pacyeT anA Cpe,ﬂ,HEf/‘l
MOLWHOCTN NPUHUMAEMOTIO CUTHANa (BEPOHTHOCTb no BpemeHu 50%) C yd4eTomMm AO0ONO/THUTENNbHOTIO 3anaca

Ha 3amupaHuA B Npegenax 5-7 ob.

Mopens pacnpocTpaHEHWA DaQMOBONH
Tun Mogen pacnpocTpaHEHUA

(® ITU-R P.528-3 + ITU-R P 526-14

MapamMeTpk! Mogenm

Heofxo mamsii MpoLeHT BpEmMEaHM ]

[pnonHuTeneHeIR 3anac Ha 3aMUpaHua ab

Mocne Yyero pesynbTaT pacyeTta ANA PacCMaTPMBAEMOrO Bbille NpUmepa byaeT BbIrNA4eTb TakK:
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[Ipunoxenue 1. PopMaTbl HEKOTOPBIX PailIOB

1.1 ®aiia c uHPopManuen 0 3aTyXxaHUHU B KabGesisax feeders.txt

TekcToBbIn dpaiin feeders.txt c MHPpopMmaLMelt 0 YaCTOTHO-3aBUCMMOM 3aTyXaHMM B Kabensx pasmelleH B
nanke c yCTaHOB/IEHHOW nporpammoi. MNosb3oBaTenb MOXKET AOMOAHUTL 3TOT daiin nHbopmaumnen o
HY}KHbIX Kabenax.

dain feeders.txt umeet npoctont popmar:

FSJ1-50A 1/4"

30 3.22
100 5.94
450 12.9
1000 19.7
2000 28.6
6000 53.2
10000 71.5

LCF12-50) D=1/2"

0.5 0.15
100 2.16
200 3.1
300 3.8
450 471
900 6.8
1500 8.97
1800 9.91
2300 11.35
3000 13.2
4000 15.5
8800 24.6
roe:

FSJ1-50A 1/4" — HanmeHoBaHWe Kabena, KoTopoe ByaeT NoABAATLCA B BbiNaAalolem cnvcke Kabenen
30 —uyvacroTa, MlNy,
3.22 — 3aTyxaHue B A6/100 MmeTpOB Ha 3TOM YacToTe

KonnuecTBo nap yactoTa — 3aTyxaHue Ansa Kabens moxeT 6bITb Nt06bIM. B KauecTse pasgenntena mexay
4acToTOM U 3aTyXxaHMEeM A0JXKHa ObITb TabynAuMs.
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[Ipunoxenue 2. [IpuMepbl NMPOEKTOB AJis Pa3/JUYHbIX CeTell CBA3U M
BelllaHUs

B komnnekTe ¢ I'IpOI'pBMMOﬁ NOCTaB/IAETCA HECKOJ/IbKO NPUMEPOB NPOEKTOB 417 PA3/INYHbLIX CUCTEM CBA3UN

1 Bew,aHua. [laHHble NPOEKTbl MOJIHOCTbIO FOTOBbI K PAacyeTy; MPOCTO OTKPOMTE MPOEKT U HAXKMUTE KHOMKY
«Paccuntatb NOKpbITUEY.
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