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OT pa3paboOTYMKOB

MbI NPUNOKKUIM BCE YCUAUS, YTODObI CO34aTb YA0O6HOE U MHTYUTUBHO NOHSATHOE NpuaoxKeHue. O4HaKO Mbl
pekomeHayeM yaenntb BpeMa A7 03HAKOMJIEHMA C HAaCTOALLMM PYKOBOACTBOM, YTODbI B MOSHON Mepe
ncnosb3oBaTb Bo3mMoXKHOCTM Indoor RadioPlanner. Co3gaHHbIN MHKeHepamu ¢ 6onee yem 25-neTHum
OMbITOM NPOEKTUPOBaHMA ceTel paamnocsssu, Indoor RadioPlanner agasetca NoNHOPYHKLUMOHANAbHbIM,
HO MPOCTbIM 1 YAOOHbBIM MHCTPYMEHTOM MIAHNUPOBAHMA.

Ha3sHayeHMe ¥ BO3MO>KHOCTH IporpaMmMabl

Mporpamma Indoor RadioPlanner npegHasHayeHa p[na naaHUpoBaHMA 6ecnpoBOAHbIX CeTel,
pa3BepTbiBaeMbIX BHYTpM 34aHUM (indoor pagmoceTeit), a Tak:Ke Ha OTKPbITbIX TOKAJIbHbIX MAOLLAAKAX.

C nomouybto Indoor RadioPlanner Bbl MOKeTe NPOEKTMPOBaTb Nt0OYIO CeTb, BKAOYAnA:

- Cetn Wi-Fi B gmanasoHax 2,4 My, 5 My n 6 My,

- MobwunbHble cetn 5G (NR), LTE, UMTS, GSM, WCDMA
- Cetn pagmocssasun TETRA, DMR, P25, dPMR, NXDN

- becnposogHblie cetn loT LoRa, SigFox

B Indoor RadioPlanner 2.0 npumeHsieTca mogesb pacnpocTpaHeHua paguoBonH MC3-R P.1238-11
"[laHHble O PAcnpPOCTPaAHEHUN PAAMOBONH U METOAbl MPOrHO3UPOBAHUA AAA NAAHUPOBAHUA CUCTEM
paAnoCBA3N BHYTPU NOMELLEHUI U IOKaNbHbIX 30HOBbLIX paguoceTei B ananasoHe Yactot 300 Mly, — 450
Mu"

Indoor RadioPlanner 2.0 no3soaaeT BbINOAHATb CAeAytoWMe TUMbl PacYeToB A8 MOBUAbHbIX ceTel:

- YpoBeHb npuHnmaemoit moutHoctu (Received Power downlink/uplink)

- 30Hbl MaKCMMa/IbHOFO YPOBHA MOLLHOCTK Ha npueme (Best Server downlink/uplink)

- CooTHoweHune curHan/(nomexun+wym) (C/(1+N) Ratio downlink/uplink)

- MaKkcmumanbHaa nponyckHaa cnocobHocTb (Maximum Throughput downlink/uplink)

- Konunuectso goctynHbix cetei (Number of Networks downlink/uplink)

- MaKkcumanbHaa arperatHas nponyckHaa cnocobHocTb (Maximum Aggregated Throughput
downlink/uplink)

- Konunuectso goctynHbix cuctem (Number of Servers downlink/uplink)

- YpoBeHb NPUHUMAEMOI MOLLLHOCTM onopHoro curHana (RSRP) ans ceteli LTE n 5G

- YpoBeHb KayecTBa NpUHATOro onopHoro curHana (RSRQ) ans ceteli LTE u 5G

B Indoor RadioPlanner 2.0 Bbl MoKeTe paboTaTb C ABYMA TUNAMU NPOEKTOB:

1. Indoor project: TO4KM fOCTyNa pa3meLLaloTca BHYTPY OAHO- MW MHOTO3TaXKHOro 34aHuA. B aTom Tmne
NPOEKTa MOKHO MPOrHO3MPOBaTb AETa/ibHOE MOKPbITUE Ha PasHbIX 3TaxKkax BHYTPWU 34aHWUN, yuyuUTbIBas
UHAMBUAYANbHbIE MapameTpbl MOTepb CUTHana BHYTPEHHMX CTEeH, TUM cpeabl PacnpoCTpaHeHus
Pa3/IMYHbIX MOMELLEHNN, @ TaKXKe NOTEPb CUTHANA B MEKITaXKHbIX NEPEKPbITUAX.

2. Outdoor project: To4KM AOCTYNa pasMeLLaloTCA Ha OTKPbLITOM JI0KabHOM TEPPUTOPUN pasmepom Ao 2
Ha 2 KM. B 3TOM T1Me NpoeKTa MOMKHO NPOrHO3MPOBATh MOKPbITUE BHYTPU M CHAPYXKM 34aHUA — BAO/b
Y/IML, Ha OTKPbITbIX IOKaIbHbIX TEPPUTOPUAX U T. 4. 34aHMA B TAKOM MPOEKTE MMEIOT ABa NapameTpa —
TUN cpeabl pacnpocTpaHeHusa (04UH Ha Bce 34aHWE) U TUN BHelWHel cTeHbl. B outdoor npoekTe MOXHO
Mcnonb3oBatb 06bI4HYIO 6asoBylo KapTy (OpenStreetMap v T. 4.) uaM 6a3oByt0 KapTy Ha OcHoBe
NpMBA3aHHOro M306parkeHuns.
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Indoor u Outdoor npoeKTbl HeCOBMECTMMbI APYr C APYrom; Nosab3oBaTeNb AO0NXEH BblbpaTb TUN
npoekTa B HacTpoiikax nepes Hayanom paborbl.

CucTeMHbIe TPeOGOBaHUS

MuHUManbHaa KoHourypauua Komnbtotepa — Core i3 CPU, 4GB RAM, 200GB HDD, BugeokapTta u
MOHUTOP € noaaepKkoi 1920x1080, 64-pa3paaHan Bepcua Windows 10/11

YcTraHoBKa nporpaMmasl

Mporpamma MoKeT BbITb 3aLLMLLIEHA OT HENEra/IbHOTO PACNPOCTPAHEHMNA C NOMOLLbIO annapaTHOro Koya
Guardant (N10KanbHOro WM CETEBOrO), a TaKXKe Npu NOMOLLM NPOrPaMMHOrO Kakoda (Koga akTMsaumm).

YcTraHoBKa C AlllIAPpATHBIM K/JIDY0OM Guardant

B Takom cnyyae ycTaHOBOYHbI Habop coaepKUT cneaytowme bannbi:

- Nporpammy-uHctannsatop Setup_IndoorRadioPlanner2.0_ru_x64 date.exe (date — aaTa
co3faHuA anucTpmbytmea);

- PykoBoAcTBO nosib3oBaTens;

- Mpumepbl NPOEKTOB;

- ®dannbl WabnoHOB TOYEK AOCTYNa, CeTel U T.4.

Ecin Y BaC JIOKAJIbHAA JIMIEH3UA

MocTaBnsembln annapaTHbli Kntod Guardant noagep:kmsatoT paboTy 6e3 ycTaHOBKK apaiisepa. Ecam y
BAC JIOKaNbHaA /IMLLEH3USA, TO NPOCTO ycTaHoBUTe B USB mopT KomnbloTepa nosb3oBaTens annapaTtHbli
K04, NOCTaBAAEMbIA B KOMMJIEKTE, U BbIMNOJAHUTE YCTAaHOBKY MPOrpammebl, 3anyctms ¢aitn yCcTaHOBKM
Setup_IndoorRadioPlanner2.0_ru_x64 date.exe. [nA KOHTPO/AA OCTaBLIEroCs BPEMEHU JIMLLEH3UU
MOKHO MCnonb30BaTb MeHezaKep IMLLEH3UI Guardant Control Center
https://www.guardant.ru/support/users/control-center/, nocne ycTaHoBKM OH OTKpblBaeTca B bpaysepe
no agpecy ccoliku http://localhost:3189.

Eciu Y BacC ceTeBad JIMLIEH3UA

Ecin y Bac ceTeBas AWUEH3MA, TO B MepPBYH odyepedb Ha KOMMNbOTEPE, KOTOpbln 6yAeT BbINOAHATb
dYHKLMIO cepBepa AnLEH3UM HeobxoamMmo ycTaHoBUTb Guardant Control Center ¢ caliTa npoussoguTens
Kntove  https://www.guardant.ru/support/users/control-center/ Guardant Control Center - 3To
MeHeep NMLEH3MI, KOTopbIi 0TOBParkaeT IoKanbHble U ceTeBble Kntoun. OH OTKpbIBaeTca B bpaysepe
no agpecy ccbiiku http://localhost:3189. Mocne nHctannauumu Guardant Control Center yctaHosuTe B USB
NopT cepBepa /AWUEH3WIA annapaTHbl KoY, MOCTaBASeMblA B KommiektTe. Ha no/ib30BaTeNbCKUX
KoMnbloTepax BbINOAHUTE YCTaHOBKY nporpammei, 3anycTvs daiin YCTaHOBKM
Setup_IndoorRadioPlanner2.0_ru_x64_date.exe. MNonb3oBaTenn 6yayt 3abupatb IULEH3UIO B CETEBOM
K/loue aBTOMaTUYECKM NpwW 3anycKe NPorpammbl Ha CBOEM KOMMbIOTEPE, MPU 3aKPbITUM NPOrpamMbl Ha

KOoMnMbtoTepe Nonb3oBaTensa AmueHsna 6yaet ocBoboxaaTbea. Bea MHbopmauma o cBob6oaHbIX/3aHATLIX
NmueHsusax otobparxkaetca B Control Center.

Page 5/ 54


https://www.guardant.ru/support/users/control-center/
http://localhost:3189/
https://www.guardant.ru/support/users/control-center/
http://localhost:3189/

Indoor RadioPlanner 2.0 241003 PykoBoACTBO M0/ib30BaTeNSA

YcTaHOBKaA NPOrpaMmbl, 3aliMLI€HHOW NPOrpaMMHBbIM KJIIOYOM (KOAO0M
AKTHBALMH)

B TaKom cnyyae yCTaHOBOUYHbIM HAbOP coaepKUT cneayrouwme dannbl:

- Nporpammy-uHctannstop Setup_IndoorRadioPlanner2.0_x64_date.exe (date — gata cosgaHus
AUCTpunbyTnBa);

- PykoBoacTBO nonb3osatens;

- [pnmepbl NPOEKTOB;

- ®dannbl WabnoHOB TOUYEK AOCTYyMa, CeTel U T.A.

3anyctute ¢daiin Setup_Indoor_RadioPlanner.exe. BbibepuTte cBOM A3bIK U HAXXKMUTE «YCTAaHOBUTbLY», YTOObI
3anycTuTb npouecc yctaHoBKWU. Haxkmute "[anee. YTobbl NpOAOAKNUTL NPOLLECC YCTAHOBKK, MPOYTUTE U
npumuTe JIMLEH3NOHHOE corflaweHne. YcTaHoBuTe GNaxKoK «f NPUHUMA0 YCNOBUS NNLEH3UOHHOIO
COrNaleHna» n Haxkmute «laneey.

Mocne ycraHoBkM Indoor RadioPlanner Bbl yBUANTE HOBYIO CTPOKY B MeHI0 «ITyCK» M Ap/bIK Ha paboyem
cTone.

B TeyeHue 7-gHeBHOro NpobHOro nepuoga Bbl MoXKeTe onpobosaTb Bce GyHKUMKM nporpammbl 6es
aKTUBaAUMM (KpoMe onuum coxpaHeHua dalina npoekTa).

YT106bI Mcnosib3oBaTth Indoor RadioPlanner no wcTeyeHun npobHoro nepuoga (Mav cpasy noayumTb
NONHOQYHKLMOHANbHYIO BEPCUIO), HEO6XOAMMO NPUOBPECTU INLLEH3UIO U aKTUBMPOBATL MPOrPamMy.

BHMMaHMe: ONMCaHHbIV HUXKe NpoLecc TpebyeT, YTobbl Ball KOMMboTep Hbla NOAKAOUYEH K UHTepHeTy BO
BPEMA MPOLEeCcca aKTUBALLMM.

Y106b1 KynuTb Indoor RadioPlanner, Haxmute MNMomolb-MoKynKa, nocae yero B 6paysepe OTKpoeTcs
CTpaHuUa NOKynku. MNocne coBeplleHWA MNOKYMKW Bbl CPa3y MOJMYYUTE HA INEKTPOHHYI MOYTY KOA
aKTMBaAUMM. 3aTem HaxKmuTe «CnpaBKa» - BBeAUTE CBOM MAEHTUOUKALMOHHBIN KO4 aKTUBaL MK, BBEAUTE
CBOW KOZ, U HaXkKMuUTe «AKTMBUPOBATLY.

OGHOBJIEHHE TPOrpaMMbl

I'Iepmo,u,mquKM Mbl BblIlMyCKaem 6ecnnaTHble Tekyuwme OﬁHOBI’IEHWr’I, B KOTOPbIX yay4dllaem dDYHKLI,VIOHaﬂ n
CTabuabHOCTb nporpammel.

Mporpamma Kakablii pa3 npu 3amnycke nposepsieT HaiuMuve OBHOBMEHWA, U ecin OHO MMeeTcsi, TO
OTKPOETCA OKHO C MHbOPMAaLLMen 0 TeKyLLEN 1 AOCTYMHOM BepCcMm Nporpammbl. Bbl MOXKeTe 3arpysuTb ero
MO CCbIJIKE M YCTAHOBUTb B Py4HOM pexkume. lMporpammy npu 3TOM CnedyeT 3aKpbiTb, YAANATb €e He
HY*KHO.

TakXe npeaycMOTpeHa pyyHasa npoBepka o6HOBAeHMI. YToBbl MPOBEpUTb HanAMuMe OBHOBAEHWIA
BPYYHYIO, KNMKHUTE “CnpaBka — MpoBepuTb Hannume obHoBaeHMA”.

HUHTepdelic mosb30BaTe 1
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OKHO nporpammbl COCTOUT U3 cnegyrowmx s1IeMeHTOB:

- OCHOBHOE MeHI0 1 NaHes b MHCTPYMEHTOB (HaxoanTcA cBepXy)

- [peBoBMAHOE MEHIO B IEBOM YacT! OKHa C MapamMeTpaMu CeTH, TOUYEK AOCTyna U T.A4,.

- LleHTpanbHas paboyas obnacTb, Ha KOTOPOM OTOBparkaeTca MAaH MOMELLEeHUs U pesy/bTaTbl
pacyeTa NOKPbITUA OT TOYEK AoCTyna

- MNaHenb paboTbl cO cnoAMM (HAaxoAMTCA BHWM3Y C/eBa), MPUM MNOMOLLM KOTOPOW MOMKHO
BK/1104aTb/610KMPOBATb BUAUMOCTb M BOSMOMKHOCTb pPedaKTMpoBaHua cnos

BpaLU,aVITe KOJ1IeCUKO MblLlNn, yTObbI yBE/INYNBATb U YMEHbLLIATb macwTtab. Ytobbl nepemectutb nNnaH
9TaXa, We/IKHUTE KOJs1eCo MbilN U nNepeTalnTe ero.

@ Indoor RadicPlanner 2.0 C\Users\user\Downloads\Indoor_Wi-Fi_2_5_6_GHz.irp2 *

- O
'tl o - ) )
™ © Maximum Throughput (DL) -~ WiFi24GHz80211 ~ ? -

MNpu HaBegeHMU Kypcopa HAa MKOHKY NOABMIAETCA COOTBETCTBYIOLLAA NOACKa3Ka.

lpynna MHCTPYMeHTOB AN paboTbl ¢ bannamu:

- Co3AaTb HOBbIM MPOEKT

=

- OTKpbITb NPOEKT

- CoxpaHuTb NpPOeKT

- CoxpaHuTb NPOEKT KaK...
i CoxpaHuTb NPoeKT

7 Tekywuit ZOOM 3Taxka

@ BbINONHUTL pacyeT PaaMONOKPbITUA ANA TEKYLLEro 3Taxa
Received .
Tun pacyeTa, NOKa3biBaeMbliA Ha 3KpaHe
Power (DL)
Wi-Fi 2.4 GHz .
CeTb, ANA KOTOPbIV NOKA3bIBAETCA PacyeT Ha 3KpaHe
802.11n
A MpuBA3Ka K y31am
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Moka3aTb/CKpbITb JlereHay

L

CoxpaHuTb pesynbTaT pacyeTa B Buae gaina PNG

I
=

CoxpaHuUTb NapameTpbl ToueK goctyna B panne CSV

'? Momoupb

MoapobHee 0 pYHKUMAX KaXKAO0ro 3N1eMeHTa NaHean MHCTPYMEHTOB rOBOPUTCA Aaiee B COOTBETCTBYOLMX
pasfaenax HacTOSALLEro PyKOBOACTBA.

BeicTpay cTapT AJia npoeKToB indoor

1. Yb6epguTech, YTO B HACTPOMKaxX yCTaHOBEH TN NpoeKTa: Indoor (ycTaHOBAEHO N0 YMOIYaHUIO).

2. Cospaitte xoTs 6bl 04HY ceTb: nepenguTe B «Cet — [lob6aBUTb HOBYIO ceTb». HacTponKu cetu
MOHO 3arpy3utb M3 wWwabnoHa. LWabnoHbl ANA HEKOTOPbIX CeTell HaxoAATcs B nanke
«Templates» n umetoT paclumpeHue *.nwirp.

3. Cospaitte xoTa 6bl O4MH 3TaxK: BblbepuTe «3TaxKn — [,06aBUTb HOBbIN 3TaXK». 3aTeM B MEHIO
3TOro 3Ta)Ka 3arpysuTe U MacliTabupyinTe nsobparkeHune staxa. YKarKuTe onopHyo TOUKY, No
KOTOpPOI 6yayT BbIPOBHEHbI BCE OCTa/IbHbIE 3TAMMU.

4. OTpucyiiTe Ha aTaxke 061acTK PacnpoCTPaHEHMA U CTEHbI.

5. [ob6aBbTe Ha 3Tax XoTA 6bl OAHY TOYKY AOCTYNa C OAHON CUCTEMOM (TexHosormen ceasu):
napameTpbl TOYKM AOCTyNa MOXHO 3arpy3ntb n3 wabnoHa. LLabaoHbl N8 HEKOTOPbIX TOYEK
AoCTyna HaxoaAtca B nanke «Templates» n umetoT paclumperne *.apirp. CBaxuTe cuctemy
TOYeK JOoCTyna C paHee co3gaHHOW ceTbio. [ocie co3aaHna oA4HOM TOYKKM AOCTyna U BBOAA
BCEX ee MapaMeTPOB Bbl MOXETE JIErKO PEnAnLMpPOBaTh ee A1A CO34aHNA AOMONHUTENbHbIX.

6. HacTpoiTe napameTpbl pacyeTa B HAaCTPOMKaX CETU.

7. [nA BbINONHEHMA pacyeToB: HaxkmuTe «BbINONHWUTL pacyeT PaguonoKpbITUA ANA TEKyLLero
3Taka» Ha rnaBHOM NaHeAn UHCTPYMEHTOB. ITO BbINOIHUT BCE TUMbI PacyeToB A/1A BCex ceTel
0AHOBPEMEHHO.

8. Bbibepute TN pacyeTa U ceTb AnA oTobpaskeHus: Mcnonb3yinTe packpbiBaloLWMIACA CMIMCOK Ha
rNaBHOW MaHe/IN MHCTPYMEHTOB, YTOObI BbiOpaTb TUMN pacdeTa U CeTb, AJiA KOTOpon byayT
oTobpaKaTbca pe3ynbTaThl.

Cosem: umobbl bbicmpo npucmynume K pabome, ucrions3ylime ¢halinsl npumepos MnpPoOeKMmMos,
docmynHele 8 nanKke yCmaHo8KU.

Mpwu 3anycke Indoor RadioPlanner HOBbIV NPoOEKT co3aaeTcs aBTOMaTMYeCKW. Paibl NPOEKTOB MMELDT
paclwmpeHue *.irp2 u cogep:Kat BCHO MHPOPMALMIO O MPOEKTE.
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Indoor RadioPlanner 2.0 241003 PykoBoACTBO M0/ib30BaTeNSA

UHdopManus o npoekTe

B naHenn nHdopmMauma 0 NPOEKTE MOXKHO yKa3aTb 06LLyt0 MHPOPMALMIO O MPOEKTE.

MHpopMaLMA o npoekTe

x
HaumeHoBaHWe |_|_ i |
NpoeKTa ECTOELIM NPOSKT
JaKazumK | |
[Oara 23.08.2023 |
ueHTP ® 53
MNoroman TENEHOMMYHMHAUMOHHILIK
TEHHOMNOrMN
MaHens “UHPopmayua o npoekme”
HanmeHoBaHMe npoekTa TekcTtoBoe none
3aKasuumK TeKkcToBOe none
[aTa TeKcToBOE NoJe, NpU CO34aHNM HOBOIO NPOEKTa
B HEro 3anucbiBaeTca AaTta M Bpems co3aaHus
npoekKTa
JNorotun Jlorotun, KOTopbI ByaeT pasmelleH noa,

nereHaon pacyetoB. PekomeHayemoe
paspeLleHme N0roTMna cocTaBaseT NPUMepPHO
270 Ha 60 nuKceneit. JIorotun MOXKHO 3arpy3unTb
n3 daiina unm BctaBuTb U3 bydepa obmeHa npu
NMOMOLLM COOTBETCTBYHOLLMX MHCTPYMEHTOB.

HacTrpouku

B HaCTpOVIKaX NpPoeKTa NnoJsib30oBaTe/lb BbI6MpBET TN NPOEKTa. Ecam tmn NPOEKTa Indoor, TO HUKaKUX
OONONHUTENbHbIX HACcTpPoeKk He Tpebyetca. Ecnm BbibpaTb TMN npoekta Outdoor, To nossaTca
AONO/NHUTEeNbHble HaCTpOﬁKM.

O6paTtute BHUMaHMKe, YTO NPU U3SMEHEHUM TUNA NPOEKTA BCA paHee BBeAeHHAs MHPOpPMaLUA O TOUKaX
B[0CTyna B npoeKTe byaer yrepsaHa!l

HacTpoiika HacTpoiikin nparparme X
Twn npoexTa MyTe K Nanke ¢ dafnamK K3Wwa KapT
(® Indoor ChlUsers'wserApp Data'-.F-h:uaming'-.In| Lj %
() Outdoor
Asbik
() English (® Pyccrumit

SGKDDHTE W BHOBL OTKPOATE MPMN0XEHWE NOCNE CMEHBI ASLIKE

Hacmpoliku 0as npoekmos Indoor
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Hactpoika HacTpoiton mporpanang x
Twn npoekTa PopMaT KOOpAMHAT MyTe K Nanke ¢ fafnaMn K3lwa KapT
() Indoor (®) Mpapycel ¢ pECATMIHOM ApoBuio |C:'-.Llsers'-user"-""‘DIJData"-.Haaming"-.|n| =] 8’3
(®) Outdoor i . .
© Tpanycst MaryTe! Cexyn! HacTpoliku npokcw-cepeepa
) Fpamycel ManyTel ¢ ] Wecnonssosate npokcH-cepsep [ Mpaw

OECATMMHOA opobbio

sk IP 80.255145.41 Miran
O Engish ®) Pycoxwit MopT 3128 MNapons

3GK|:IIZI|7‘|TE-' M BHOBb OTKPOATE NPMNOXEHWE NOCNE CMEHBI ASbIKE

MapameTpel Ga50Bb6MX KapT

Hran URL "
3 I'rrtp:Ha.tile.u:upenstreeimap.orgf[Z],-‘[K],-’[‘r].png
OpenTopoMap http://a tile.opentopomap .org/ [ZL T} Y] png
QSMUTT hitp -/ /topo. ctt-group ru: 8080/ otm_tiles [ X TY].png
Q5M Relief http://a tile thunderforest . com/cycle/ T2 T4/ [Y.png
Carto Basemap https://catodb-basemaps-c global sl fastly netdight_nolabels[Z1 1€ TY].pna
Google Map http://mt2 google com./vtAyrs=m@165000000&hl=endx=[¥]4y=[]dz0om=[17-Z]4s=Galile
Google Satelite hitp://khms 2 googleapis.com.kh tw=3828src=app dx=[¥]&y=[1]8z=[Z]és=
Bing Sat http://ecn 10 tiles vitualearth nettiles3[RES] jpea 7g=0
Eari Satellite https://server.arcgisonline.com./ArcGl5 rest /services, Word_Imageny/Map Serverdile T2 Y1 1% ipa
Esr Topa hitps://services arcgisonline com/AncG|Srest services Waord_Topa_Map/MapServertile[Z)Y]...
Fdmap(C5M) hitps./Aile2 fdmap.com.ilesf4_2d/TZ)/[¥]Tr] png
Geofabrik Topo https://c tile .geofabrik .de/15173cf 793060ee 4266573554601 7ab 0/ [Z1TX1TY.png W
3arpy31Te NOCNEOHWIA BapWaHT HacTpoeK BasoBbIx KapT [MpWMEHWTE HACTPOIKW Ba30BbEx KapT 1

Hacmpoliku 0aa npoekmos Outdoor

ITapameTpsbl pacueTra

3aecb 3afaerca pAg o6WMX pacYeTHbIX NapaMeTpoB, a TaKMKe MoTepu MNpu MNPOHUKHOBEHUW ANA
Pa3/IMYHbIX TUTOB CTEH.

Kak M3BECTHO, OAHW U Te }Ke maTepuasnbl MMEOT pasHble 3HayeHMA ocnabneHna AnAa pasHbIX YacToT.
Mcnonb3yemble NO YMONYaHUIO 3HAYEHUA 3aTyxaHWA npusedeHbl gna gnanasoHos 800 Mlu, 2,4 Mu, 5
My n 6 ITu. Ecnm npu pacyeTax UCNOJb3yeTca YacToTa BHE YKa3aHHbIX Bbllle AMana3oHOB, TO 3HAYeHue
3aTyxaHus byaeTt HallAeHO MEeTOAOM UHTEPMOAALMM UK SKCTPANONSALUN.

YcTaHOBAEHHbIe Mo YMOTHYaHUIO B T86.I'IVILI,€ noTepn Ha NPOHUKHOBEHWNE ONA 24-X TUNOB CTEH U OAHOrO
TUNa MEX3TAaXKHOIFo nNepeKkpbiTuA NoNb30BaATE/Ib MOXET MEHATb Ha CBOE YCMOTPEHUE HA OCHOBAHUU
MMELWNXCA Y HETO AaHHbIX ANA PAa3/IMYHbIX HaCTOTHbLIX ANaNa30HOB (He 6onee 4xX 4YaCTOTHbIX AMI‘Ia3OHOB).

Bce nona B Ta6m4u,e c 6enbim (I)OHOM ABNAKOTCA penakKTUupyembiMn, TO €CTb NOJZIb30BaATE/Ib MOXET
N3MEHUTb Ha3BaHMWE TUNA CTEH, YaCTOTHbIM Anana3oH U COOTBETCTBYHOLLYH BE/IMYMNHY NOTEPD. LiseT cTeH
N TONIWMNHA CTEH B NUKCENAX BJIMAET TOJIbKO Ha OTO6pa)'KEHV|e COOTBETCTByIOLLI,Eﬁ CT€Hbl HA MOHUTOpPE.
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Indoor RadioPlanner 2.0 241003 PykoBoACTBO M0/ib30BaTeNSA

Ta6nmu,y C NO/1b30BaATE/NIbCKUMU AaHHbIMW MOTEPb Ha NMPOHUKHOBEHWE MOXHO COXPaHUTb B Ka4decTBe

wabnoHa B ¢ain c pacwmpeHnem *.wlirp Ans MCNoib30BaHMA B APYrMX MpPOeKTax. TakKe MOXKHO

BOCCTAHOBUTb AaHHble NOTEpPb NO yMoAYaHUIo. [aAa aTOoro npeaycMmoTpeHbl COOTBETCTBYHOWME KHOMKKU B

naHean MHCTPYMEHTOB Hag Tabavuen.

HetansHocTs pacyeta

War pacyeTta M

lMapameTpel CTEH W NEpeKpEITWA

4 | o || &2

User Tonw. | TNMoTepu MoTepu MoTepu MoTepu
MapameTpel afoHeHTCKOro nIKe. {nb) (nB) (nB) (nb)
yCTPOMCTES YacToTa (M) 800 2400 5000 6000
BeicoTa aHTEHHEI = BHyTpeHHAR nonan cTeHa S0mm - 2 1 1 2 2
BHytpeHHAR nonaa cteda 100 mam - 3 2 3 5 5
Famayc pacuera BHytpeHHAR nonaa cteHa 150 mam - 4 3 4 9 9
Pamyc pacyeTa M Kiprimunan creqa 50 pn - 2 5 [ 10 10
Kuprimunan creqa 120 pm - 3 [ 3 13 13
MpospasHocTs 3PTT Kiprimunan creqa 250 pm - 4 3 10 25 25
Kiprimunan creqa 380 pn - ] 13 15 30 30
MpospaurocTs (0-10) |5 = Kiprinurian ctera 510 rm - 6 15 20 7 7
Betorran ctena 100 mm - 2 4 6 10 10
CocenHue aTaxmn BetonHan ctena 200 mm - k] H 10 13 13
Y P— BetonHan cteHa 300 mm - 4 12 14 22 22
BeTorHan cTera 400 mm Bl 15 18 30 £l
BetonHan cteHa 500 mm - 6 20 25 7 7
lazobeTonHan cteqa 100 rm - 2 3 4 7 7
lazobeTonHan cteqa 200 rm - k] 5 7
lasobeTonHan cteqa 300 mm - 4 3 10 15 15
lazoBeToHHan cteqa 400 mm - 5 10 13 21 21
lazoBeToHHan cteqa 500 mm - 6 14 18 26 26
MNonar gepesaHHan asepe - 2 3 4 7 7
[epesaHHan oseps - 2 4 & 10 10
MeTtannuyeckan gsepe - 2 10 13 25 25
OkHo c ogHMM cTeknom - 2 2 3 & &
OKHO C OBYMA CTEKNEMMA - 2 5 7 13 13
OKHO C TpEMA CTEKNEMM - 2 10 13 20 20
[N TeI NEPEKPEITWA 12 14 22 23

Mapamempeoi pacyema

LWar pacyeta

LLlar pacyeTta NOKpbITMA, M

Onpegpenaer OeTaNbHOCTb pacyeTa MOKPbITUA. PekomeHayemoe
3HauyeHue anAa npoektos indoor coctaenset 0,2-0,3 meTpa. Onn
npoektos outdoor — 0,51 m.

BbicoTa aHTEeHHbl aBOHEHTCKOTO
yCTpoOiicTBa

BbicoTa aHTeHH abOHEHTCKOro yCTpOVICTBa, M

Paguyc pacuerta

MaKcuMManbHbIM paguyc pacyeTa OT TOYKM JOCTyna, m. Yem
6osblwe paguyc, Tem bonblue Bpems pacyeTa. He yctaHasmBaiiTe
HeonpasaaHHO 60bLION paauyc pacyerTa.

Mpo3payHOCTb 30HbI
pPagMonoKpbITUA

HacTpolika npo3pavyHOCTM 30HbI PagMONOKPLITUA B ANanasoHe oT
0 (nonHocTbio Npo3payHas) go 10 (He npo3payHas)

YyeT coceAHNX 3Taxel

YyeT ToueK A0CTYNa, PaCNOIOXKEHHbIX Ha COCEAHUX STayKax.
Indoor RadioPlanner 2.0 yuntbiBaeT NPOHUKHOBEHME NONE3HOI0
CUTHAMA M NOMEX TONIbKO OT TOYEK A0CTYNa, PACMOOMKEHHbIX HA
COCEeAHMX 3TaXKax, T. €. Ha OAMH 3TaXK BbIlE M HA OAMH 3TaX
HUXKe.

Cpepa pacnpocTpaHeHus BHe
3JaHuUM

Tun cpeAabl PacNpOCTPaHEHUA BHE 34aHNI (NOABAAETCA TO/bKO
ans Outdoor npoekTos)

MapameTpbl CTEH U NEPEKPLITUN:
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i 3arpy3uTb napamMeTpbl cTeH 13 daiina wabnoHa
i CoxpaHuTb NapameTpsbl cTeH B dpaiin wabnoHa
= 3anoNHUTb TabAMLY 3HAYEHUSMM MO YMOTYAHMIO
LseT LiBeT cTeHbl Ha 9KpaHe
TonwmHa To/WMHa CTeHbl Ha 3KpaHe B NUKCcenax

IlaHesib PaGOTHI CO CJI0SIMU

MaHenb paboTbl CO CI0AMM HAXOAMTCA B IEBOM HUMKHEN YacTu aKpaHa. Mpy NOMOLLM 3TON NaHeAN MOXKHO
BK/OUMTL/OTKNIOUNTE BUAMMOCTb CNOA HA KapTe, a Ta)Ke BK/IOYUTL/OTKAOUMTL BO3MOMKHOCTb
peaakTMpoBaHus cnon (3ab10KnMpoBaTh CNoi).

MNepeyeHb cnoes:

BumarmocTs 1 Bnokvpoeka obbekTos
DEber T Bup | Bnok
Toukw gocTyna

Hauano KOOpOMHAT KM MacLliTa. ..

CTeHEI

Y= =D =

Ep|Eb| BB |EB|EB|EB| By

3naHuA
(DBnacTi pacnpocTpaHEHWA

JoHa nokpeITAA

| =] =D

MNnaH aTaxa (GasoEan KapTa)

YnpasneHne BMANMOCTBIO U 6}'IOKVIpOBaHM€‘M BbIMO/THAETCA NPU NOMOLLUN K/TIMKa HaA 3HAa4YKax Hanpotumse
COOTBETCTBYHOLWLETNO C/10A4. Ana Toro, 4YTO6bI UMETb BO3MOKHOCTb PEeEAAKTUPOBATb 3/1IEMEHTbI C/N10A, HYXKHO

caenatb 3TOT cno BUAUMbBIM U pa36ﬂOKMpOBaTb €ro, To eCTb YCTaHOBUTb 3HAYKU KaK L If

ITaKu

B npoekTax Indoor Mo»KHO co34aBaTb 34aHUA C HEOTPAHUYEHHbIM KOANYECTBOM YpOBHe (3Taxkei). B
NpoeKTax outdoor MOXKHO CO3/aBaTb TOJIbKO OAMH YPOBEHD.

l:'l}ln_n_“—
| a—

MeHto 3maxu 004 npoekmos Indoor

X
—
&[—==
Twn CUTYaUMOHHOrS NNaHa

(®) MpueAIaHHOE MSOBPAXEHNE CUTYALMOHHOMD MNaHa

() BazoBan KapTa
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MeHto 3maxu 004 npoekmos Outdoor

Jo6aBuUTb HOBbIN 3TaX

[ [P

CBepHYTb Y3/bl BCEX 3TaxKel

CBepHYTb Y3/1bl BCEX TOYEK A0CTyna

T

Pa3BepHyTb y3/1bl BCEX TOYEK A0CTYNA

TuN CUTyaUMOHHOrO naaHa MpuBAsaHHOe wu306pakeHne unn basoBaa KapTa (ToAbKo AnA
npoekTos outdoor)

ITax

B & Y30 |&| Q|| |k
gL (SO 0100 e
BBRlelo

MNaparmeTpel 3Taxa

HaurmerosaHne |'I atax (m)

BricoTa aTaxa 1

SImaxc

N306parkeHne NaaHa 3Taxka

MNepemecTuTb 3TaxK BBEPX NO CMUCKY

MNepemecTnTb 3Ta*K BHM3 MO CMMUCKY

Ynanutb aTax

Co3aaTb HOBbIN 3Ta)K KaK KOMMUIO AaHHOro 3Taa
MNo3nuMoHNpPOBaTbL TOUKY Hayaa KOOPAMHAT B LEHTP 3KpaHa
MepeHecTn TOUYKY Havana KoopAaMHaT U MacluTabHbI OTPE30K B LIEHTP 3KpaHa
[Jo06aBnTb HOBYIO TOYKY AOCTYNa

YAanuTb Bce TOYKMU AOCTYNA Ha 3Taxe

YAannTb Bce CTeHbl Ha aTaxke

Co3paTtb HOBYHO 06/1aCTb pacnpocTpaHeHun

Co3aaTb HOBYIO CTEHY

N OR Ed e ¢3¢

Co3aaTb CTEHY WM 34aHME KPYTI0W UK NPAMOYro/ibHON GopMbl
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-,
LA

O { @ aP D30

&
3

CnpsamuTb yrabl BbIBpaHHOrO 06beKTA

Job6asuTb y3en

Ypanute y3en

BblaenunTb cTeHbl, 061aCTV pacnpoCcTpaHEHNA UM 34aHUA B Npeaenax NPAMOYro/ibHOW 0b6aactu
BblAenunTb cTeHbl, 061aCTU pacnpoCcTpaHeHUs UK 34aHNA B Npesenax NnponssosibHon 0bnacTtm
Co3patb Konuio BblaeneHHbIX 06BbeKTOB (cTeH, ob1acTelt pacnpocTpaHeHna Uam 3gaHuii)
Co3paTb HOBOE 34aHKe

MmnopTmnpoBaTb 3gaHUA M3 6a3bl gaHHbIX OpenStreetMap

KonupoBsaTb BblgeneHHble 06bekTbl B bydep obmeHa

BcTaBuTb BblgeieHHble 06beKTbl U3 bydepa obmeHa

OTmMeHUTb NocnegHee aencTene

BepHyTb nocneaHee OTMEHEHHOe AEVICTBMG

PacTpoeoe wzoBpaxeHne nnana >

4 &3
NapameTpel NPUBASKK pacTpoBoro W3obpaxeHA

Wrar daiina: D:\Dropbox01_Indoor RadioPlanner 2schoal first floor png
Pasmep maiina: 4434 x 3158

NnwHa macwTafHoro oTpeska P
JaKpeITE

Pacmposoe U306p(])f(€HU€ naaHa samaxa

MmnopT pacTpoBoro u3obpaxeHus naaHa sTaxka

Ynanutb nnaH sTaxa

CTpyKTypHasi MoJeJib 3JaHus U1 MoJe/ib pacnpoCcTpaHeHH sl paAUOBOJIH

Ha ocHOBe 3arpysKeHHbix MNJaHOB 3Ta*Kel No/b30BaTe/Nl0 HEOHX0AMMO CO34aTb CTPYKTYPHYHO MOZesb
34aHu1sA, NapameTpbl KOTOpPOoI ByayT HeNoOCPeACTBEHHO YUMTLIBATLCA B pacyeTax ypOoBHEeN curHana.

B 06061L,eHHON MOAeNM pacnpocTpaHeHua no pek. MC3-R P.1238-11:

d
Ltotal =L(ds) +N logig i +Lg(n) Ob,

YYUTbIBAKOTCA ABa NapaMeTpa, OTHOCALWKUXCA K cpeae pacnpoCcTpaHeHNA paanUOBOH:
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N - AWCTaHUMOHHBIA KO3GOUUMEHT noTepu MoWHOCTM (napameTp 06/acTM  pacnpocTpaHeHus),
MOKa3blBalOLLMIA HACKO/IbKO NaJaeT ypoBeHb CUTHaNa B 4B Npy U3MEHEeHUW PacCTOSIHUS OT UCTOYHMKA
curHana B 10 pas (Ha gekaay).

Lf, nb- MoTepy 3a cyeT NPOXOXMAEHMA CUrHaNa Yepes Mo (CTeHbl), KOTOpPble HaXOAATCA MeX Ay TOUKOM

AocCTyna n abOHEHTCKMM TEPMUHAZIOM.

Taknm 06pasom, 4To6bl CO34aTb CTPYKTYPHYIO MOAeb 34aHUA, N0b30BaTeNt0 He0bXx0A4MMO 0603HaAUUTL
Ha niaHax 3Taxel 06/1acTU PasAUYHbIX Cpef PacnpoCTPpaHEeHWA W CTeHbl C COOTBETCTBYHOLLMMMU
napameTpamu notepsb.

B Indoor RadioPlanner 2.0 gns npoektoB indoor 1 outdoor MCNO/Ib3YHOTCA HECKO/IbKO pasHble MOAENM
pacnpocTpaHeHna pagmMoBOJIH.

B npoekTe Indoor cosgaetca moaenb 04HO- MU MHOTO3TaXKHOro 34aHUA C BO3MOXHOCTbIO YCTaHOBUTb
MHAMBMAYA/IbHbIE MapaMeTpbl MOTePb ANA KaxKAOW CTeHbl M 061acTU PacnpoCcTpaHEHUs OTAENbHbIX
nomeLLeHuNn.

B npoekrtax Outdoor co3gatoTtca 3a4aHUA co cBoe 061acTblo pacnpocTpaHeHua (04MH TN Ha 34aHue) u
BHEWHEeN CTeHOW (TaKXe OAMH TWMN Ha 34aHue). A TaKXe YyKasbiBaeTcA OAMH Tun obnactu
pacnpocTpaHeHuUs 4NA BHELWHel cpeabl.

IIpoekTsl Indoor

IlapameTpsl 06/1acTU (CpeAbl) pacIpoCTPaHEHUA
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X

GICICJETNY
ad (] (S]] {1 3 |

[=PARI
"gl. 8Os

Blele/=

MapameTpel aTaxa

HaumeHosaHue |2 aTax (+5m)

BricoTa sTaxa M

MNapameTphl cpeasl pacnpocTpaHEHUA

e (TKpLITOE NPOCTRPEHCTEO (GONBILOE, MPaK TMYECKK
ceofogHos nomeweHue) - 25 ob/nex

® Nerkan cpena (NpoCTPaHCTBO C OTKPLITHIMK OEMCHBIMIA
kabuHarmu, cknag c maneim sanonHesuen) - 30 ab/nex

CpegHAA cpena (DMCHOE NOMELLEHWE ©
NoNYNPo3payHLIMK NEPEropoaKaMI, CKNag co CpeaHuM
sananHeHyen) - 35 nb/nex

MnoTHaA cpeaa (0hMCHOE NOMEWLEHWE C NMEPEropoaKaMA
W3 NErKMX MAaTEPWANOE, CKNEMA C MNOTHLIM SanonHEHWEM)
- 40) pb/nex

'®) Cpena NoBeIWEHHOM NNOTHOCTH (MHOMD KOMHET ©
TONCTEIMKM CTEHaMM, WaxTa nudiTa) - 45 b/ nex

-

O ATpuym ([BonbWoR NpOeM B Nony 3Taxa, 3To
NPOCTREHCTEO MCKNINY3ETCA U3 PacYeTa QaHHOMD 3Taxa)

Mapamempsl obaacmu (cpedsi) pacnpocmpaHeHus

Monb3oBaTeslb MOXKET 0603HAUYNTL Ha NJIaHe Cneaytowme TUNbI Cpes PacnpPoCTPaHEeHUS:

- OTKpbITOE NpOCTPaHCTBO (6o/blioe, NpakTMyecku ceoboaHoe nomeuieHmne), N= 25 ab/aexkaay

- Jlerkaa cpepga (NpoOCTPaHCTBO C OTKPbITbIMU OPUCHBIMU KabuHamK, CKNag C  Maibim
3anonHeHunem), N= 30 ob/nexkaay

- CpegHsan cpeaa (opucHoe nomellieHMe C NOYNPO3paYHbIMK NEPEropoKaMu, CKag, co CPeaHNM
3anonHeHunem), N= 35 ab/nexkaay

- MNnoTHas cpega (oducHoe nomelleHMe C Neperopofikamum U3 Nerkux maTepuanos, cKaag C
NNOTHbIM 3anosHeHnem) N= 40 ab/nexkaay

- Cpepna noBbilWIEHHOW MNAOTHOCTU (MHOrO KOMHAT C TOACTbIMW CTeHamu, waxTta nmdrta) N= 45
Ab/nexkagy

- ATpuym (NpocCTpaHCTBO UCKNKOYEHO M3 pacyeTa)

[na KoppeKTHOM paboTbl Nporpammbl ciegyeT 0603HaUYNTL Ha NJIaHe 3TaKa Kak MMHUMYM OaHY 06/1acTb
(cpeay) pacnpocTpaHeHus.

Mepens oTpucoBKo o06nacTM pacnpocTpaHeHua ybegutecb, 4YTO cnol  pa3bAoKMpoBaH AaA
peaaKkTMpoBaHuA.
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[ob6aBneHune ob6nacTu pacnpocTpaHeHMA HA N1aH 3TaxXa:

1. KAMKHWUTE Ha MHCTpymeHT Co3AaTh HOBYIO 06/1acTb PacnNpPOCTPaHEHUA Ha NaHeNu UHCTPYMEHTOB
aTaxKa.

2. HapucyiTe MHOTroyrolibHMK C NOMOLLLbIO MbILUW (KAMKHWUTE NPaBoi KHOMKOM MbilK, YTO6bl 3aBepLWUTb
MHOTOYIO/IbHUK).

3. BbibepuTe TMN cpenbl pacnpoCcTpaHEeHNA N3 NOABMBLLEFOCA CNMCKa.

4. HaxkmuTe Esc unm BbibepuTe Apyroit MHCTPYMEHT Ha MaHEeNM MHCTPYMEHTOB, YTobbl 3aBepLUNTb BBOS,
5. Ana ypobcTBa Mcnonb3yite MHCTpYMeHT MpUBA3Ka K Y3/1aM Ha rN1aBHOM NaHeAn MHCTPYMEHTOB.
Onepauum ¢ 061acTbio pacNpocTPpaHEHUA:

- PefaKTMpoBaTb: NepeTawmTe y3/1bl MHOTOYro/IbHUKOB, YTOObI U3MEHUTb UX hopMmy.

- lepemecTUTb MHOFOYrONIbHUKU: HaXKMWUTE U MNEepPemecTuTe, 4Tobbl WM3MEHUTb MONOXKEHME
MHOTOYro/IbHUKOB.

- Ypanutb: BbibepuTe MHOTOYroNbHUK M HaxkmuTe Delete, yTobbl yaanuTs ero.

- OTMEHWUTb PUCOBaHME: HaKMUTE Knasuwy Esc, 4Tobbl OTMEHWUTL TEKyllee pucoBaHMe obnacTu
pacnpocTpaHeHus. [loBTOpHoe HaxaTve Esc BblBEAET W3 peKMma pucoBaHua obnacrteit
pacnpocTpaHeHus.

CTeHbI

Monb3oBaTelb MOXKET OTPMCOBATb Ha NJ1aHEe M y4ecTb B pacyeTe CTeHbl, NAapaMeTpbl KOTOPbIX YKa3aHbl B
naHenu MapameTpbl pacyera — MapameTpbl CTeH U NepeKpPbITUNA.

MOXHO MCNO/1b30BaTb NAPAMETPbI CTEH NO YMOAYaHMIO MK 3a4aTb CBOU COHBCTBEHHbIE, OTPEAAKTUPOBAB
Tabanuy MapameTpoB CTEH M NepeKpbITUIA MO CBOEMY YCMOTPeHUIo (cm. Pasgen Mapametpbl pacyeta)
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MNapameTtpe! cTeHE!

(O} BHyTpeHHsAA nonas creHa S0mm
() Brytpentss nonas ctexa 100 vm

() BHyTpeHHsa nonas creHa 150 mMm
(O Huprmsras crena 50 mm
() Kiprimunan crena 120 mm
() Huprmsrian crena 250 Mm
() Kipprisunan ctena 380 mm
() Kiprimuran ctena 510 mm
() BetorHan cTeHa 100 mm
(C) BeToHHan cTeHa 200 Mm
() BetorHan cTeHa 300 mm
() BeToHHan cTeHa 400 Mm
(O) BetorHan cTeHa 500 mm

(O) TasofeToHHan cteqa 100 Mm

(O TaszofetoHnan creqa 200 mm

() TasofeToHHan cteqa 300 Mm

(@) TasofetoHHan creqa 400 mm
() TasofetoHHan creqa 500 Mm
(O) Monan aepesaHHan nseps
() OepesaHHan nseps

(O MeTtannuyeckas aseps

(O Oxro ¢ ogHvm cTeknom

(O Okro © aByMA cTeKnaMM

(C) Owro ¢ Tpema cTeknamm

lMapamempeosl cmeH

Mepen oTpUCOBKOW cTeH ybeaunTech, YTo CNoi pa3bAoKMpPOoBaH ANA peAakTMPOBaHUA.
[ob6aBneHune cTeH HA NNaH 3Taxa:
1. KAMKHUTE Ha MHCTpymeHT Co3[aTb HOBYIO CTEHY Ha MaHe/ M MHCTPYMEHTOB 3Taa.

2. HapucyiiTe cTeHy C NOMOLLbIO MbIWW (KTMKHUTE NPaBOi KHOMKOW MbILLM, YTODObI 3aBEPLUNTL PUCOBaHUE
CTeHbI).

3. BoibepuTe TMN CTEHbI N3 NOSBUBLUETOCA CMCKA.
4. Haxmute Esc nnu Boibepute Apyroi MHCTPYMEHT Ha NaHe N MHCTPYMEHTOB, YTOObl 3aBEPLUMTL BBOA.
5. Ans yaobcTea ncnonb3yinte MHCTPYMeHT MpuUBA3Ka K y31am Ha r1aBHOM NaHeAN MHCTPYMEHTOB.

Onepa Uumn Co CcTeHamum:

PepakTnpoBaTh: nepeTawuTe y3/bl CTeHbI, 4TObbl ee dopmy.

MepemecTuTb CTEHbI: HAXXMUTE U NEePEMECTUTE, YTOObI U3MEHUTb NOJIOKEHUE CTEHDI.

Yaanutb: Bbibepute cteHy n HaxkmuTe Delete, utobbl yaanuts ero.

OTMEHWUTb PUCOBaHME: HaXXMUTe KnaBulwy Esc, YToBbl OTMEHWTb TEKYLLEE PUCOBAHWE CTEHbI.
MoBTOpHOE HarkaTue ESc BbiIBEAET U3 PEXMMA PUCOBAHMUA CTEH.
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IIpoekTsl Outdoor

3aaHus

Kak yXe ynoMmnHanocCb, 4nAa NnpoeKTos Outdoor CO34aK0TCA TOJZIbKO 34aHUA. Ka)K,u,oe 34aHNne nmeet Bcero
Tp¥ NapameTpa — TUN cpeapbl PaCcNPOCTPaHEHUA, TUN BHELLHEN CTeHbl U BbICOTY 3A4aHUA. TaKKe B MEHI0
MapameTpbl pacyeta HEOOXOAMMO YKa3aTb TUM 061acTU pacnpocTpaHeHua gaa yauupl. MNosb3osaTesb
MOXET Hapu1coBaTb 34aHNA WU UMNOPTUPOBATb UX U3 6asbl AaHHbIX OpenStreetMap.

B W3 @|¢|@|dp| & | K
0L 8O A 0000 e
FIE S =

MNapameTpel 3Taxa =
\.

HanmeHosaHue |Kar-1n','c ‘
MNapameTpel 30aHWA
BricoTa spaHua El ™M

[ ]

\ &m

]
]

101

I —

O He ywmbsam (O Betonnas crera 500 mm

TN BHEWHKMK CTEH
(O DepesanHan cTena 150 () MasofetoHHan creHa 100 Mm
() Depesanran crena 200 () TasofetoHHan cteHa 200 mm

() Kuprimuran crera 30 mm (O) TasofetoHHan creHa 300 mm

[ ]
() KupruHan crera 120mm  (®) TazoBetonnan crena 400 mm
(O Kupruran crera 250 mm () Tazofetonman crena 500 mm
() KupruHan crera 380mm () KapkacHan creda 150 mm
() Kuprunan crera 510mm () KapkacHas crena 200 mm 10m

(O Betonnan ctena 100mm () KapkacHas crena 250 mm

() BeToHHan cTeHa 200 Mm (O CTeknAHHaR CTEHa oAMHapHanR
(O) Betonnan ctena 300mm () CTeknaHHan cTeHa asoiHan AP

(O Betonnas crena 400mm (O CrexnsnHas cTena TpofiHan

Cpena pacrpocTpaHeHA BHYTPW 3AaHWA
() He yuMTLIBaATE (TOXE YTO W BHE SASHMA)
(O Nerkan cpena - 30 ab/nex

(® Cpemran cpena - 35 ab/nex

(O NnoHan cpena - 40 a6/nek

(C) Cpeaa noBeIlWeHHOI NnoTHoeTH - 45 0B/ ek

lMapamempeoi 30aHuli

Tun CTeH 1 NapameTpbl NOTEPb HA MPOHWKHOBEHUE A1 PA3/IMYHBIX YAaCTOTHbIX AMANa30HOB 334at0TCA B
Tabnvue MapameTpbl CTeH U nepekpbiTUi B naHenu MapameTtpbl pacyeta. MOXKHO MCNOAb30BaTb
napameTpbl MO YMONYAHMIO UK 3a4aTb CBOM NapameTpsbl (noapobHee - cm. Pasgen MapameTpbl pacyeTa).

Mepen OTPUCOBKOW 34aHUIN ybeanTech, YTO 3TOT C/I0M Pa3bIOKMPOBAH 418 PEAAKTMPOBAHMS.
OTpucoBKa 34aHUI BPYUHYIO:

1. KAMKHWTE Ha MHCTpymeHT Co34aTb 3gaHUE HA NaHe/IM MHCTPYMEHTOB (aKTMBHO TO/IbKO A/ MPOEKTOB
outdoor).

2. HapucyiTe MHOToyrolbHUK C NOMOLLLbIO MbILIK (KAMKHWUTE NPaBoi KHOMKOM MbilK, YTO6bI 3aBEPLWUTL
MHOTOYIONbHUK).
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3. YKaKuTe BbICOTY 34aHMA, a TaKKe BblbGepuTe TUM BHELIHUX CTeH M TUN cpeapbl PacnpoCTPaHEeHUs U3
NOABMUBLLErOCA CUCKA.

4. HaxkmuTe Esc nnu sbibepute 4pyron MHCTPYMEHT Ha NaHeAN MHCTPYMEHTOB, YTO6bl 3aBEPLIMTL BBOA,
5. Ona yao6cTBa MCNONb3YTE MHCTPYMEHT lNpMBA3Ka K y3/1am Ha r1aBHOM NaHen UHCTPYMEHTOB.

MmnopT 34aHuKi 13 6a3bl AaHHbIX OpenStreetMap (TonbKo Ans NpoeKTos ¢ 6a30B0I KapToM):

1. Haxkmute UmnopT 3gaHui M3 6a3bl AaHHbIX OpenStreetMap Ha NaHenM UHCTPYMEHTOB (aKTUBHO
TOJIbKO A/17 NpoekToB outdoor).

2. OTmeTbTe 06/1aCTb Ha KapTe, Kyaa byayT MMNopTUPOBaHbI 34aHKA (He bosee 2 Ha 2 Km).

3. B nosuBLLeinca popme yKaxKuTe napamMeTpbl BbICOT M 3TaXKeN 34aHUI, ecan MHGOPMaLMM O HUX HET B
6a3e AaHHbIX.

4. YKaxkute TMn obnactn pacnpocTpaHeHUA U TN HAPYKHbIX CTEH A5 BCEX 34aHWUIN Cpasy UAU OTAE/bHO
ONA KaXKOoro 34aHua.

MMnopTupoBaHHble TaKMM 06pa3oM 34aHMA 3aTEM MOXKHO PefaKkTMPOBaTb BPYYHYIO.
Onepayum co 3aaHUAMMU:

PepakTupoBaTh: NepeTawmTe y3abl 34aHuUsA, YToObl U3MEHUTb UX dopmy.
nepeMeCTMTbZ Ha*XXmute n nepemecTtuTe, YTOObl USMEHUTHL NOJIOXKEHUE 30aHuA.
Yaanutb: Bbibepute 3gaHme 1 Haxkmute Delete, yutobbl yaanuTb ero.

OTMEHUTb PUCOBAHME: HaXXMUTE Knasuluy Esc, UTobbl OTMEHUTb TEKyLLLee pUcoBaHue 3aaHuA. MosTopHoe
Ha)kaTue Esc BbIBeAET 13 pPesknma pUCoBaHMA 34aHUN.
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CeTn

Indoor RadioPlanner 2.0 no3sonsieT paboTaTb C HECKO/IbKUMWU CETAMU B OAHOM MPOEKTE.

.:"}. x
Tun pacuyeTa
Maximum Agaregated Throughput (LIL) e
MEIF.CHMEIHI:HEI:FI drper atTHaA NponyCKHIA CI'IDCDEHDC'I'b
5 ~ |  KonwuecTeBo ypoBHER
Upet  3Havenue Ormcanme
B 20 | Mbps | |
| | 80 | = | 120 | Mbps |
— [ |- [ |mm| |
I [ a0 | -] 60 | Mops| |
| | 6 | <[ 40 |Mops| |
MeHtio Cemu
'a'}-' [Jo06aBuUTb HOBYIO CETb
Tun pacyeta PacueT NOKpbITUA AN HECKONbKUX CeTel:
- Number of Networks (DL) - KonnuectBo AOCTYMHbIX ceTen
(downlink)
- Number of Networks (UL) - KonnuectBo AOCTynHbIX ceTewn
(uplink)

- Maximum Aggregated Throughput (DL) - MakcumanbHas
arpermpoBaHHas nponyckHas cnocobHocTb (downlink)
- Maximum Aggregated Throughput (UL) - MakcumanbHas
arpermpoBaHHas nponyckHas cnocobHocTb (uplink)
Cm. pasgen "PacyeT NOKpbITUS 419 HECKONbKMX ceTen"

B meHto «CeTb» yCTaHAB/MBAOTCA BCe NapaMeTpbl BbIOPAHHOM CETU M MapamMeTpbl pacyeTa 41a Hew.
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F|E|IH G| |8 D

Cem

@35 Y| B |H & O

HawmeHosaHe cemd |".|"I.|'i-F| 6 GHz 802 11ax

Tun cucTemel | Generic TRX

[apameTpbl cami

MowHocTe
anazon My nepegaTka AC

[Nopar. ypoBeHb [Nopor. ypoBeHs
Dowenlink b Uplink: aBm
SETECE pb  [on. ocnaGn. AC EI il

aHTEHHB! AC

McnonesoBaTe

[] HanpaeneHtywo
aHTeHHY AC

YUeT MHTEREpEHLIAM N0 COBMELLEHHOMY KaHany

YyeT MHTEPEepeHLAM N0 COCEAHEMY KaHany

Tun pacyeTa

Maximum Throughput (DL}

MakcMMansHaR NponyckHan cnocofHoCTE
5 |  KonwuecTteo ypoBHed

Leer  3HausHwe

Onvcanve

— Bl
[

| 821 | = | 1232 | Mbps |

| | 547 | = | 821 | Mbps |
B | 273 | - | 547 | Mbps |
| | 136 | = | 273 | Mbps |
Metio Cems

Co3aaTb HOBYIO CE€Tb KaK KOMWIo 3TOM
Ypanutb ceTb
MNepemecTuTb BBEPX NO CMUCKY AAHHYIO CETb

MepemecTuTb BHM3 NO CNMUCKY AAHHYIO CETb

Caoenatb aKTMBHbIMM/He dKTUBHbIMU BCE CUCTEMDI TEKYU.LEﬁ cetn

MapameTpbl ccTEMBbI
3arpy3uTb napameTpbl ceTn us daina wabnoHa

CoxpaHuTb NapameTpbl CUCTEMBI B WabAoH

HanmeHoBaHue cetn

HanmeHoBaHue cetun

Tun cnctembl BapuaHTbl TNOB CUCTEMDbI:

- LTE
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- 5G

- Generic TRX (Bkatouaa Wi-Fi)
BbiBpaHHbI TUN cUCTeMbl ByaeT onpeaenaTb Habop AOMNONAHUTENbHbIX
napameTpoB CUCTEMbI, @ TaK}Ke AOCTYMNHbIE TUMbl PAacYEToB.

AnanasoH

CpegHAana yacToTa YacTOTHOro gManasoHa, Mly,

MowHocTb nepegatymka AC

MouHOCTb nepeaaTinKka aboHEeHTCKOM CTaHL MK, AbMm

MoporoBsbiii ypoBeEHb
Downlink

3710 noporosoe 3HayeHune byaeT orpaHNYMBaTb OTObpaXKeHWe pacyeTa
MOKPbITUA B 3aBUCMMOCTM OT TOTO, BbILLE UM HUMKE 3TOTo Nopora
6yaeT cUrHan, Nosly4eHHbIn MOBUIbHBIM YCTPOMCTBOM OT 6a30BOiA
CTaHuMu, abm

Moporosbiit ypoBeHb Uplink

3To noporoBoe 3HaYyeHMe byaeT orpaHNYMBaTh OTobparkeHne pacyeTa
MOKPbITUA B 3aBMCMMOCTM OT TOTO, BbILLE UAN HUXKE 3TOFO Nopora
6yaeT curHan, nosyyeHHbln 6a3oi cTaHUMen oT aboHEeHTCKOM
CTaHuMu, abm

YcnnerHue aHteHHbl AC

KoadduumeHT ycuneHus aHTeHHbl abOHEHTCKOM cTaHLuMK, Abu

Oon. ocnabn. AC

[JononHuTenbHoe 3aTyXaHWe B aHTEHHOM TpaKTe aboHEeHTCKOM
cTaHuuu, dB

Ncnonb3oBaTtb
HanpaBAeHHYI aHTeHHY AC

YyeT guarpammbl HanpaBAEHHOCTU aHTeHHbl aBOHEHTCKOM CTaHUMMU
npu pacyete. [1o ymonyaHuto npeanonaraeTca, YTo gMarpamma
Hanpas/ieHHOCTU aHTeHHbl AC (UE) aBnseTca nsotponHoii. Ecau Bbl
Mcnonb3yeTe HanpaBAEHHYO aHTEHH, TO HE06X0AMMO 3arpy3nTb
Anarpammy HanpasBAeHHOCTM aHTeHHbI B dopmaTte MSI.
Mpeanonaraetca, YTo aHTeHHA aBOHEHTCKOM CTaHUMM HanpaB/eHa Ha
TOYKY AOCTYNa € Hanbosee CUAbHbIM CUTHANIOM.

Mcnonb3oBaHWe HanpaBAeHHOM aHTEHHbI HA aBOHEHTCKOM CTaHLMK
3HAUYUTENIbHO CHUMXKaeT NOMeXM OT COCeAHUX COT U, KaK cieacTeue,
YBE/IMUYMBAET NPOMYCKHY CNOCOBHOCTb.

YyeT uHtepdepeHunn no
COBMeELLEHHOMY KaHany

Pacuer NOKPbITUA C yd4eToOM NOMeX B COBMeLLeHHOM KaHane, cornacHo
YaCTOTHbIM Ha3Ha4YeHUAM ONA TOYEK O0CTyna.

YyeT uHtepdepeHunn no
cocegHeMy KaHany

Pacuer NOKPbITNA C ydeTOM NOMeEX OT COCeAHUX KaHAN0B, NCMNOb3YA
napameTpbl B HaCTPOVIKaX cetn (I'IO.I'IOCEl NpPonyCcKkaHUA KaHazlia U
nogaBneHne nomex ot coceaHux KaHaJ'IOB), a TaKXXe 4YacCToTHbIE
Ha3Ha4YeHuA.
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CucremHble napameTtpsl Ay LTE

Mapamerpel CMCTEMBI *
UacToTHeN nnar ce  Kongurypauia MIMO — Tennosoi wym v nomexs  [apametpel LTE
Pexum (FDD ~ CoomHowetwe R1/R3 ana FOD | 50xR1+3xR3 (No FFR)  ~
InpwHa pamoranana | 10 MHz w Coomi. R1 gna TOD (1 - 8es FFR) 1
Mpequkec |4.7 s NORMAL v Mopor SINR ana FFR(26) | 4|
CoomHowerwe UL/DL gna TOD | 1-(1.00) Harpyska Ha Auediky (%)
Downlink Liplirik
TaBmaua 3GPP TS |36.213 Table 7.1.7.1-1A .. Tabnmua 3GPP TS | 36.213 Table 8.6.1-3 ~ ..
MCS ) TBS | Transport | Throughput| SINR MCS ) TBS | Transport | Throughput | SINR
index | 10913100 oy | block size | (Mbps) | (dB) index | 1083100 ooy | block size | (Mbps) | (dB)
“ GPsK | 0 | 1384 13 | a7 “ QPSK | D 1384 13 | 26
GPSK 2 2216 21 23 GPSK 2 2216 21 16
2 QPSK 4 3624 35 04 2 GPSK 4 3624 a5 0.1
3 QPSK [ 5160 49 1.8 3 QPSK [ 5160 49 1.7
4 QAPSK a 6968 66 15 4 QPSK a 6968 66 i5
5 16GAM 10 are0 a4 BT = GPSK 10 8760 84 5.1
6 16GAM i 5512 55 6.9 6 163AM 11 5512 95 6.1
7 16GAM 12 11448 10.9 75 7 163AM 12 11443 109 71
8 16GAM 13 12960 124 9 8 160AM 13 12960 124 8.2
9 T6GAM 14 14112 135 10 9 160AM 14 14112 135 5.2
10 T60AM 15 15264 146 106 10 160AM 16 16416 157 103
11 G40AM 16 16416 15.7 111 | ™ il 160AM 17 18336 17.5 113 |+
QK CrmaeHa
CucmemHeole napamempel LTE
Pexkum Pexkum gynnekca gna LTE:

LvpuHa pagnoKkaHana

MNpedukc

CootHoweHune UL/DL gna TDD

- FDD (4acToTHOe pa3feneHue KaHanos)
- TDD (BpemeHHoOe pasaefieHMe KaHanos)

LWnpurHa nonocbl pagnokaHana ana LTE: 1.4 MTly; 3 Mly; 5 Mrlu; 10
Mrlu; 15 Mly; 20 MTy,

OnunTtenbHocTb UMKandeckoro npedukca B LTE:
- 4.7 mKc (HopmanbHbiit)
- 16.7 mkc (PacwmpeHHbIi)
KoHowurypaumm TDD B cneumdpukkaumm 3GPP LTE:
Homep KoHur. TDD cooTH. uplink/total cootH. downlink/total

0 0.7 0.3
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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

CootHouwleHune R1/R3 ana FDD CooTHolleHne mexkay 3oHamu R1 n R3 ana apobHOro nosTopHOro
MCNoNb30BaHMA YacToT npu FDD

CooTtHoweHue R1 gna TDD Yactb 30Hbl R1 (ot 0.1 to 1) ana ApobHOro NOBTOPHOrO
MCNOAb30BaHMA YyacToT npu TDD

Mopor SINR gna FFR Mopor SINR gna nepekntodeHma mexay 3oHamm R1 v R3 npu FFR, ab

Harpyska Ha aueiky 3arpy3ka sdenknm cetu, 0-100 % 3arpy3ka sAYeMKM cymTaeTcAa
paBHOMEPHON.

Tabnnubl 3GPP 311 Tabauupbl cogep:kaTt uHaekc MCS, TMn mogynauun U pasmep

TpaHcnopTHoro 610Ka (TBS), yKasaHHble B Tabamuax 3GPP TS 36.213.
MuHumanbHble 3HadeHuna C/(1+N) ana 1% SER (ab) moryt 6biTb
YKasaHbl OTAENbHO KaK A1 BOCXOAALLEN, TaK U ANA HUCXOAALLEWN
JNINHUK CcBA3K. TeopeTUYecKme 3HaYEHUA MO YMOJIHaHMIO, MOKa3aHHble
B 3TOW Tabnuue, B3ATbl U3 onyb6AnMKoBaHHbIX MATLAB-cumynaumii
npoun3BoAMTENbHOCTM pagamokaHana LTE. MponyckHas cnocobHocCTb
ONA KaXK4oro MHAeKca moaynsumm onpegensetca us tabamuy 3GPP ¢
y4yeTomM pasmepa TpaHcnopTHoro 6s0Ka. 3Ta  MPONyCKHas
CNOCOBHOCTb He yYnUTbIBAaeT MHOKMTENb MIMO.

YacToTHbIN NNaH ceTn

B 4acTOTHOM nnaHe ceTU BBOAATCA Bce BO3MOXKHble 4YacToTbl downlink u uplink, KoTtopble 6yayT
ncnonb3osatbea B ceT. Ons TDD BBeguTe oaHy 1 Ty Ke Yactoty downlink u uplink. Echm ceTb paboTtaet
Ha 0ZHOM YacToTe, TO YaCTOTbl MOMKHO He YKa3blBaTb.
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MapamMerpel cMCTEMBI

i HacToTHbid nnad ce™ | Kongurypawsa MIMO  Tennosofi wym v nomesy  TNapameTpe LTE

[2]a]y]

Dawnlink

Uplirk:

Homep
KaHana"

1

1935

YacTtoTa (MIu)

Homep

KaHana"

1

1355

YacToTa (M)

* - HeoGASATENEHEIA NapaMeTn

oK

ot

CrmaeHa

KoHdurypauua MIMO

YacmommHelili nnaH cemu LTE

B Tabnauue MIMO MOXKHO YKasaTb BbIMIPbIW YCUAEHUSA U MYIbTUMIMKATOP CKOPOCTM AnA Noboi 13

KoHdurypaumin MIMO.
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Mapamerpel CMCTEMBI *
UacToTHen nnan cetn | Kondgwrypauna MIMO { Tennosoi wym v nomex  MNapametpel LTE
R S Mynemanma- | MyneTannm- DcnaEHEHTe Dcnaﬁnet—ufle
T MIMO )‘EﬂLn&Hﬁn )ICUMLH{;HEH}H G{Knap:fgm m‘:p-':‘?m pl:ml_ ;;ml_

DL UL {nB) {nB)
Diversity Rx BS antenna 0 3 1 1 0 0
MIMO-A 21 3 3 1 1 0 0
MIMO-A 22 3 6 1 1 0 0
MIMO-B 2«2 3 3 15 1 0 0
MIMO-A 4x2 9 3 1 1 0 0
MIMO-B 4x2 3 3 15 1 0 0
SDMA/Adaptive (FOD) 4x2 8 9 15 2 10 15
SDMA/Adaptive (TDD) 4x2 9 5 3 3 15 15
MIMO-A 4xd 12 6 1 1 0
MIMO-B 4xd & 6 38 1 0
MIMO-B 828 5 8 8 0
SDMA/Adaptive (FDD) 8x1 5 15 2 15 20
SDMA/Adaptive (TDD) 8x 1 9 3 3 20 20
SDMA/Adaptive (FDD) 8«2 1 12 2 25 15 20
SDMASAdaptive (TDD) 82 12 12 4 4 20 20

Ok OmaenHa

KoHepueypayusa MIMO ons LTE
Tennosoi Wym u nomexu

MapameTpbl NPUEMHMKA Ha 3TOM BKNAAKE MUCMOMb3YIOTCA /18 pacyeTa TemnjoBOro Wyma U
nHTepdepeHLmn.

MapameTpel cMCTEMBI pod

UacToHei nnad cemt  Kondurypawas MIMO | Tennooi wym w noMex | Mapametpe LTE

MapamMeTpel NpUEMHMKE

DL uL
3KEMBaNEHTHaRA WyMosaA nonoca npuenkka (Mry) | 9 | | 9 |
Kos@uusenT wymanpuemrnka (aB) | 6 | | 4|
Yposet Wwyma npveminka (abv) | 984 | | -1004 |
Ws6upaTensHocTs no coceaqemy karany (ab) | 30 | | 30 |

QK Omena

Tennoeoli wym u nomexu 05 LTE
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DKB. WYMOBas nosoca
NPUeMHUKa

Koad. wyma npuemHuKa

YpoBeHb LWyMma NpUemHUKa

MN3bumpaTtenbHOCTb No
cocegHemy KaHany

JKBMBaANIEHTHaA LWYMOBan nojoca npuemHuKa, My,

B cuctemax LTE npu uCnonb3oBaHMKM BCEX pPeCYpCHbIXx 610KOB
NoAyYalTCcA cneytolme sKkBUBaNEHTHbIE LYMOBbIE NONOChI:

1.08 MTl'y (ans nonocbl 1.4 Mru)
2.7 Ml'y, (ana nonocbl 3 MTw)
4.5 MTly (gns nonocbl 5 MIu)
9 Mry, (oA nonockl 10 Mrly)
13.5 Mly, (ana nonocbl 15 Mrlu)
18 My,  (ana nonockl 20 MTu)

KoaddunumneHT wyma npnemHuka, ab. Tunosoe 3HayeHue 3-4 ab gns
eNodB u 6 ab ana UE

YpoBeHb Wyma npuemHuKa, Ab. PacueTHoe 3HaYeHMe, UCnonb3yeTca
ON1A OUEHKM WYMa Ha NPMEMHOM TPaKTe Mpu pacyeTe BCeX TUMOB
nomex.

M3bupaTenbHOCTb MO cocegHemy KaHany, ab MpeanonaraeTcs, yto
NPUEMHUK UMEET MPAMOYro/ibHYt0 GOopMy NOMOCHI MPOMYCKaHMUA C
LMPUHOM, paBHOWN 3KBMBAIEHTHOM LUYMOBOW LUMPUHE MOJIOCHI.

CucteMHble napameTpsl A5 5G (NR)
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HEPEMETFII:I CHUCTEMBI X
YacTomHeii nnad cemm Kondgwrypaua MIMO - Tennosoii wym 1 nomexm
Pexr | TOD w Yacts cumeonoe DL s TOD cnote {0..1)
Konpurypawas | BW=40MHz: SCS=30kHz ~ Harpyska Ha auediky (%)
TaBmmua 3GPP TS | 38.214 Table 5.1.3.1-2 v
MCS Target code DL UL Ly
Index Madulation Rate R x Throughput DL SINR (dB) | Throughput UL SINR (dB)
[1024] (Mbps) (Mbps)
0 S 120 50 37 23 26
1 QPSK 153 3.1 23 37 1.6
2 QPSK 308 125 04 59 01
3 QPSK 445 18.8 1.2 86 1.7
4 QPSK 602 252 15 116 5
5 T16QAM ve 7 7 145 5.1
6 T63AM 434 363 6.9 16.7 6.1
7 T63AM 450 4.0 75 13.3 7.1
g T63AM 553 463 5 212 8.2
5 T63AM 616 516 10 237 5.2
10 TEQAM 658 55.1 10.6 253 58
il E40AM 466 h3 5 111 268 11.3
12 640AM 57 65.0 122 298 122 e
QK OmaeHa
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
3HauYeHUs pasHeceHUs noaHecyuwmx (SCS).
Tabnuubl 3GPP 31K Tabanupl coaepkaTt nHaekc MCS, TMN MoAyNALUMM U LIeNEeBYIO

KOZIOBYIO CKOPOCTb, YyKasaHHble B Tabauuax 3GPP TS 36.214.
MuHumanbHble 3HaveHnua C/(1+N) gna 1% SER (aB) moryt 6biTb
YKa3aHbl OTAENbHO KaK ANA BOCXOZALWLEM, TaK M ANA HUCXOAALLEN
NINHUK CBA3K. TeOPETUYECKME 3HAYEHUA MO YMOIHAHMIO, MOKA3aHHble
B 3TOM Tabnuue, B3ATbI M3 ONYHAMKOBAHHOIO MOZAEANPOBAHMA
Npou3BOAMTENBHOCTM paauokaHana 5G B MATLAB. [NponyckHas
CNOCOBOHOCTb AN KaXKAOro MHAEKCa MOAYNAUMKU onpeaensercs us
Tabnny, 3GPP. 3Ta nponyckHaa cnocobHOCTb He YyyuTbiBaeT
MHoXutenb MIMO.

Yactb cumsonioe DL B TDD YacTb pecypca TDD, npeaHasHadeHHas ana downlink
cnote (0..1)
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Harpyska Ha aueiky 3arpy3ka sdenknm cetu, 0-100 % 3arpy3ka sAYeMKkM cymTaeTcAa
paBHOMEPHOIA.

YacToTHbIN NNaH ceTn

B yacTOoTHOM nnaHe ceTU BBOAATCA BCce BO3MOXKHble 4YacToTbl downlink u uplink, KoTtopble 6yayTt
ncnonb3osaTbea B ceTn. Ans TDD BBeauTe oaHy M Ty e yactoTy downlink u uplink. Echu ceTb paboTaet
Ha 04HOI YacTOTe, TO YAaCTOTbl MOYKHO He YKa3blBaTb.

KoHpurypauyua MIMO

B Tabimue MIMO MOKHO yKa3aTb BbIUFPbIL YCUNEHUA U MYNbTUNIMKATOP CKOPOCTU Ans ntoboit n3
KoHdurypaumin MIMO.

MapamMerpel cMCTEMBI x
UacTomHen nnax cem | Kondwrypauna MIMO | Tennosoit wym v nomex  MNapametpe 5G
e T Mynemannw- | Mynemannu- | OcnaGnenwe | OcnaGneqwe
KaTop KaTop WHTERDE- WHTEphE-
Tan MIMO '-"EHLHEHEHH ?EIHLHEHEH CHOPOCTA chopocTi | peHwad DL | peHwm UL

(nb) (nb) DL UL (a6) (a5)
Diversity Rx BS antenna 1] 3 1 1 1] 0
MIMO-A 21 3 3 1 1 0 0
MIMO-A 2¢2 6 6 1 1 0 0
MIMO-B 2x2 3 3 1.5 1 0 0
MIMO-A 42 5 3 1 1 0 0
MIMO-B 4x2 6 3 1.5 1 0 0
SDMA/Adaptive (FDD) 442 a 5 15 2 10 15
SDMA/Adaptive (TDD) 4x2 5 9 3 3 15 15
MIMO-A 4x4 12 6 1 1 0 0
MIMO-B 4x4 6 6 338 1 0 0
MIMO-B 8x8 5 5 8 8 0 0
SDMA/Adaptive (FDD) 81 ] 5 15 2 15 20
SDMA/Adaptive (TDD) &1 5 5 3 20 20
SDMA/Adaptive (FDD) &2 11 12 25 15 20
SDMA/Adaptive (TDD) B2 12 12 4 20 20

QK Omvera

KoHepueypauyuu MIMO 0na 5G

Tennoso# Wym U NOMeEXH
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MapameTpbl NPMEMHUKA Ha 3TOM BKNAAKe UCMO/b3YHOTCA A1 pacyeTa Tena0Boro wyma u

nHTepdepeHLmn.

MapameTpel cMCTEMEI ot

UacToTHe nnad cet  Kondurypawas MIMO | Tennosoid wym w noMex | MNapametpe 55

MNapamMeTpbl MpMEMHWKE

DL UL
JKBEMBaNEHTHEA WyMOBaA Nonoca npuerHika (M) | 3816 | | 38.16 |
KoshouumeHT Wwyma npuemHka (ob) | & | | 4 |
YpoBeHb WyMa NpWemMHKKka (nbm) | 522 | | 94 2 |
MafMpaTtensHOCTE No coceaHemy Kadany (nb) | 30 | | 30 |
oK Omaena

OKB. LymMmoBaaA nosioca
nNpnemMmHHuKa

Koad. wyma npnemHuka

YpoBeHb LWyma NpuemHKKa

N36mpaTenbHOCTb No
cocegHeMy KaHany

Tennoeol wym u nomexu 078 5G
DKBMBaNEHTHaA WYMOBaA N0A0Ca NpUemMHuKa, My,

Ona cuctem 5G 3KBMBANEHTHYHO LYMOBYHO MOAOCY NPUEMHMKA
MOXKHO onpeaennTb No cieayowen popmyne:

Rx equivalent noise BW= 12*SCS*Resource Blocks.
Hanpumep, npu BW=100 MTy, SCS=30 kHz
Rx equivalent noise BW=12*0.03*%273=98.28 Mry,

KoadpdumumneHT wyma npuemHuka, ab. Tunosoe 3HaveHue 3-4 ab ans
gNodB n 6 ab gns UE

ypOBEHb wyma npuemMHuKa, Ab. PacyeTHoe 3HaueHue, nCcnonb3yeTca
ANnAa OUEHKM WyMa Ha NMPUEMHOM TPaKTeE Mpn pacyeTe BCEX TUMNOB
nomex.

N3bupaTenbHOCTb NO coceaHemy KaHany, Ab Mpeanonaraetcs, uto
NPUEMHUK MMeeT NPAMOYroNbHY0 GOpMYy NOAOCHI MPONYCKAaHWUA C
LWMPUHOM, paBHOWN 3KBMBAIEHTHOM LUYMOBOW LUMPUHE MOIOChI.

CucremHble napameTtpsl A Generic TRX

Generic TRX B RadioPlanner ato nto6oi TMn npuemo-nepeaaTymka MobUAbHON CBA3K, 33 UCKAOYEHMEM

npuemo-nepegatymkos ana LTE n 5G.

K Generic TRX oTHOCATCA:
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- Cetn Wi-Fi

- MNpuemo-nepeaatymkm ceteir mobunbHol ceasm UMTS/GSM/GSM-R/ WCDMA

- Mpuemo-nepenatunkm ceten npodpeccMoHabHOM NOABUKHOM CBA3N
P25/TETRA/DMR/dPMR/ NXDN

- Npuemo-nepegatumku ceteit loT LPWAN: LoRa, SigFox 1 1.n.

Tabnnua aganTMBHOW MoAYAALMU

Tabnunua aganTMBHOM MoayNALMK 3anosiHseTcA 3HaueHUAMM SINR 1 cOOTBETCTBYOLWMM MM 3HAYEHUAM
NPonNycKkHOM cnocobHOCTU. ITa TabauLa UCNONb3YeTCa AN NPOrHO3UMPOBaHMA MPOMYCKHOM CNOCOBHOCTU
HUCXOAALLLErO U BOCXOAALLLEro KaHanoB ana ceteli ¢ Generic TRX. O6bpatuTe BHMMaHue, uto LTE n 5G
MMEIOT OTAe/IbHble TabaNnLbl a8anTUBHOM MOAYNALMK, MPUBA3aHHbIE K cneundurKaumam 3GPP.

MapameTpel CHCTEMEI *
YacToTHBIA nnaH cemt | ARaNTWEHaR MOLYNALMA | KongwmrypawA MIMO  Tennosoi wym v nomexm
s @
Tt CKE:I':.!;'I:‘?E-:E:]PL SINHmng}n DL CKE:r:.hjlz‘?ﬁ-:?c]ll-lL SINHmng}n UL |
4 BFSK 1/2 36 8 36 8
QP5SK 172 721 1 721 11
QPSK 374 1081 15 1081 15
160AM 172 1441 17 1441 17
160AM 374 2162 2 2162 2
B40AM 273 2882 24 2882 24
G40AM 374 3243 26 3243 26
BA0AM 576 360.3 1 360.3 1
2560AM 3/4 4324 15 4324 15
2560AM 5/6 4304 v 4304 v
10240AM 374 5404 40 5404 40
10240AM 5/6 600.5 42 600.5 42 o
(® Mbps
() kbps
oK Omaena

Tabauua adanmusHol modynayuu 0ns Wi-Fi 6 GHz 802.11ax ¢ wupuHol nosaocel 80 Mly,

Tun moaynsuum Tun moAaynsaLuK, TEKTOBOE MoJe

Ckopoctb downlink MponyckHas cnocobHocTb downlink (kbps)
SINR ana downlink (aB) SINR ana downlink (aB)

CkopocTb uplink MponyckHas cnocobHocTb uplink (kbps)
SINR gns uplink (ab) SINR gns uplink (ab)
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Mbps or kbps YcTaHoBKa eAMHUL, U3MEPEHUIA MPOMYCKHOM CNOCOBHOCTM (CKOpOCTH)

YacToTHbI NnaH cetu

B yacToTHOM NNaHe ceTn BBOAATCA BCe BO3MOXKHble YacToTbl downlink un uplink, Kotopble 6yayT

ncnosnb3oBaTbea B ceTu. Ona TDD BBeguTe ogHy U Ty e YactoTy downlink u uplink. Ecnm ceTb paboTtaet
Ha OZHOM YacToTe, TO YaCTOTbl MOMKHO He YKa3blBaTb.

MapameTpel CUCTEMEI >

{ YacToTHEN NNaH ce™ | Apanmieran MogynAwiR  Kongwurypauaa MIMO - Tennosoi wyrs v nomMexi

= [ d ||l
Dowenlink LUplink:
Haorep L] Horaep
B Yactota (M) kaHana” Yactota (M)
7 55985 7 B985
11 606D 11 605
35 6145 35 6145
55 6225 W 55 6225 W

* - HeoBASATENEHEIN NapaMeTp

WhapiHa nonocel My

0K CmaeHa

Yacmomusili nnaH 0a4a Wi-Fi 6 GHz 802.11ax ¢ nonocoli 80 My

= CopTnpoBaTb YacToTbl B MOpAAKe BO3pacTaHWA
dl ABTO3anosiHeHWe ceTkun YactoT ana downlink
ul ABTO3anosiHeHWe ceTkun YactoT ana uplink

Echv B Bawel cetTm Oonblwas ceTKa uYactoT, To byaeT yaobHO BoOCMo/b30BaTbCA GyHKUMEN
aBTO3ano/IHEHUA:

ABTOZAaNONHEHWE YACTOTHOMD NAaHa >

YactoTta nepeoro kaHana (5180 My
Homep nepeoro kanana |36
War |20

Yucno kananoe |4

=
=

-

Aemo3anosnHeHUe cemKu Yyacmom
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KoHpurypauua MIMO

B Tabamue MIMO MOXKHO yKa3aTb BbIUFPbIL YCUNEHUA U MYAbTUMNIMKATOP CKOPOCTU Ans ntoboit u3

KoHdurypaumin MIMO.

MapaMeTpbl CUCTEMBI >
UacToTHbIA NaH ceti  AnanTueHan mogynauua | Kondwrypawa MIMO { Tennosoi wym 1 nomexm
l
Bemrpiiw Bemrpiiw Mw;::_:gm_ Mw;::.:gnw Uﬁﬂf.g;;:t‘e DE:?E;;H;E
Tan MIMO :"E"L“&HE.H FCLIMLH{T:LHEF CKOpPOCTH ckopocTi | peHun DL | penwan UL

DL UL (nb) (mB)
Diversity Fx BS antenna 0 3 1 1 0 0
MIMO-A 21 3 3 1 1 1] 0
MIMO-A 22 & 6 1 1 1] 0
MIMO-B 22 3 3 1.9 1 1] 0
MIMO-A 4x2 3 3 1 1 o 0
MIMO-B 4x2 6 3 1.9 1 o 0
SDMASAdaptive (FDD) 4x2 8 9 15 2 10 15
SDMAAdaptive (TDD) 422 9 k] 3 3 15 15
MIMO-A 4x4 12 6 1 1 0
MIMO-B 4x4 & 6 32 1 0
MIMO-B 83x3 3 a 3 0
SDMASAdaptive (FOD) 8x1 3 1.5 2 15 20
SDMAsAdaptive (TDD) 821 9 3 3 20 20
SDMASAdaptive (FDD) 8x2 1 12 2 25 15 20
SDMASAdaptive (TDD) 82 12 12 4 4 20 20

oK Crmaena

KoHgpueypayusa MIMO 0ons Generic TRX

TennoBoi Wym U nomexwm

MapameTpbl NPUEMHMKA HA 3TOM BKIAAKE MCNONL3YIOTCA A1A pacyeTa TENIOBOrO Wyma U
nHTepdepeHLmn.
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MapameTpel cucTEMEl .

UacToTHei nnan cetw  Ananmeran mogynAuwA  Kondwrypaws MIMO | Tennosoi wym 1 nomexm |

MNapamMeTpel NpUEMHWMKE

DL UL
JKBMBANEHTHEA WyMoBaA Nonoca npueraHka (M) | 78 | | 78 |
KoshduweHT wyma npremdiga (akb) | 4 | | 4 |
YpoBeHe WyMa NpuemHMKa (nbw) | 511 | | -51.1 |
MzbupaTensHocTe No coceaHemy kadany (nk) | 30 | | 30 |
QK Omvexa

Tennoeol wym u nomexu 05 Generic TRX

DKB. WYyMOBas nosoca DKBMBANEHTHaA WYMOBaA N0A0Ca NpUemMHuKa, My,
npMemMHuKa
Koad. wyma npnemHuka KoadpdumumneHT wyma npuemHuka, ab. Tunosan senmumHa 3-4 ab ana

BC 1 6 ab AnAa abOHEHTCKOM CTaHLUUK.

YpoBeHb LWyma NpUemHKKa YpoBeHb Wyma npuemHuKa, Ab. PacueTHoe 3HaYeHue, UCnonb3yeTca
ON1A OUEHKM WYMa Ha NMPUMEMHOM TPaKTe MpuU pacyeTe BCeX TUMOB

nomex.
N36unpaTenbHOCTb No N3bupaTenbHOCTb NO coceaHemy KaHany, Ab Mpeanonaraetcs, uto
cocefHeMY KaHany NPUEMHUK MMEET MPAMOYroabHY0 GopMy MOAOCbI MPOMNYCKAHUA C

LWMPUHOM, paBHOWN 3KBMBAIEHTHOM LUYMOBOW LUMPUHE MOIOCHI.

Touyku gocryna

Touka goctyna B Indoor RadioPlanner — 3TO ycTpOMCTBO, KOTOPOE MOMKET OXBaTbiBaTb OAHY WM
HECKO/IbKO cucTeM (TexHoJIorM4Yeckux cTaHgapToB). Hanpumep, Touka poctyna Wi-Fi  moxker
noAnepXmMBaTb HECKO/IbKO 4acToT, Takux Kak 2,4 [Ty, 5 Ty mu 6 [MTu. B nporpamme Kaxabli
TEXHOJIOTMYECKUI CTaHAAPT Ha3biBaeTca «Cucteman.

YTo6bl CO3AaTh NEepBYI0 TOUKY A0CTYNa, HaXXMUTE KHOMKY «[06aBUTb HOBYIO TOUKY AOCTyNa» Ha NaHenu
WMHCTPYMEHTOB CO34aHHOTO 3Taxka. B ganbHelwem yaobHO co34aBaTb HOBblE TOYKM AOCTYMa HAa OCHOBE
nepBon co3gaHHON.
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x
P|@ 3| 7| [@ ||
I'IapaMEprl TOYKK QoCTyYNa
HaurmernosaHne |;’-‘-.F‘1 03 |
OBopynosaHne |L||:|i|:|u'rti Il Enterprise |
Twn aHTEHH TOMKK AOCTYNE
@ BCE CHCTEMbI MMEHDT KP¥TOBbIE GHTEHHDI
D BCE CHCTEMbI MMEHDT HANpPABNEHHBIE dHTEHHBI © OOHKM
d3UMYTOM
[lapameTpbl 8HTEHH TOYKKM AOCTYMAE
Lznayt |0 = | rpaa.
Haknon® |0 > | rpaa.
" - OTpHLEATENEHDE SHaYeHWE 03HaYaeT HAKNoH BHWUS
Toyka docmyna
ap [06aBUTb HOBYIO CUCTEMY
[06aBMTb HOBYIO TOYKY AOCTYNa KaK KOMUIO TEKYLLEN
83 YpanuTb TOUYKY AOCTYNa
> MepeHecTn TOUYKY A0CTyNa BBEPX UAN BHU3 MO CMUCKY
0 Mo3nUMOHNPOBaTb NNaH Ha TEKYLLYHO TOYKY A0CTYyNa
] 3arpy3uTb NapamMeTpbl TOUKM gocTyna u3 ¢paiina wabnoHa
M CoxpaHUTb NapameTpbl TOYKM AOCTYNa KaK LWabaoH
KonupoBaTb NnapameTpbl TEKYLLEN TOYKKN AoCTyna B bydep obmeHa
HanmeHoBaHue HanmeHoBaHMe TOUYKM JOCTYNa, TEKCTOBOE none
O6opynoBaHue HanmeHoBaHMe 000pyAOBaHUA TOYKM  A0CTYNa,
TEKCTOBOE noJsie
KoopanHaThl WMpoTa WwnpoTta (Tonbko ana npoektos Outdoor c 6asoBow
KapToM B KauecTBe NOAJOKKM)
KoopauHaTbl gonroTa JonroTta (Tonbko ana npoektoB Outdoor c 6asoBoi
KapToM B KauecTBe NOAJOMKKM)

KoHdurypaums aHTEHHOM CUCTEMbI TOYKM AOCTYNA MOXKET ObITb TPEX BAPMAHTOB:
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- Bce cucTeMbl MMEOT BCeHanpaBaeHHbIe aHTeHHbI

- Bce cucTeMbl MMEIT HanpaB/ieHHbIe aHTEHHbI C OAMHAKOBbIM a3MMyTOM

- Bce cucTeMbl MMEIOT HanpaB/ieHHble aHTEHHbI C Pa3HbIMKW a3UMYTaMM (TO/IbKO A4 NPOEKTOB
Outdoor)

Cucremsnl

B naHenn nntepdeitca Tree View paaom cC Kaxkaoh TOYKOM A0OCTyNa M CUCTEMOM eCTb 3HAaUYOK aKTUBHOCTU.
[na TOro YTo6bLI A4/1A 3TOM TOUKM A0CTYNA UAU CUCTEMbI MPOU3BOAUINCE BbIYUCIEHUA, OHWU AOKEHbI ObITh
OTMeYEHbI KaK aKTUBHbIE (TOYKA B LIEHTPE 3HauKa).

Mpun KNMKe MbIWbo Ha CUCTEME OTKPOETCA NaHe b C NnapameTpamu.

ARERERE :
MNapamMeTpe! cHcTEME!
HawmerosaHne |E GHz_80 MHz
Cem | Wi-Fi 6 GHz 802.11ax =
MIMO | MIMO-B 4x4 ~
MowH. nepenat. nbr [MoTepw B Kabene EI il
s "'I;:::::; EI obv  BeicoTa aHTEHHEI 4 M

LzumyT aHtennel (0 % |rpan. Haknod adTedns (0 5 | rpan.

Lhaarpamm
HaMpagEneH-
HOCTA

M Fu,
MM

Llset Best Server

Mapamempsi cucmemsl

)

Co3paTb HOBYIO CUCTEMY KaK KONUIO TEKYLLI,eﬁ CncTembl

YAanuTh TEKYLLYIO cucTemy
MepeHecTV TeKYLLYIO CUCTEMY BBEPX UM BHW3 MO CMUCKY

YacToTHbIN naaH

@ | (|| |3
o

Mo3MUMOHMPOBATL NAAH Ha TEKYLLYIO TOUKY A0CTyna

lpynnoBoe n3smeHeHue napameTpoB aKTUBHbIX cucTem. M03BoAET 3aMeHUTL BblGpaHHble
napameTpbl BCEX aKTUBHbIX CUCTEM HA OCHOBE KOHGUrypaLmm AaHHOW CUCTEMbI.

il

Page 37 /54



Indoor RadioPlanner 2.0 241003 PykoBoACTBO M0/ib30BaTeNSA

HanvmeHoBaHMe HanmeHoBaHMe CUCTEMbI, TEKCTOBOE NoJie

CeTb CeTb, K KOTOPOI OTHOCUTCA cucTema (BbibepuTe U3 BbiNaAatoLero cnmcka
ceteit)

MIMO Tun MIMO pana cuctembl. Bblbop w3 BbiNnagalollero CcrnmMcka Bcex

BO3MOXHbIX KOHOUrypauuii MIMO, yKasaHHbIX B CUCTEMHbIX NapameTpax
JaHHOM ceTu.

MolHoCTb NepeaaTynKa

MouwHoCTb NepegatymKka, obm

MNoTepu B Kabene

MoTepu B Kabene, b

KoadpdumumneHTt ycuneHus
aQHTEHHbI

KoadodumumneHT ycuneHua aHTeHHbl, abu

A3MMYT aHTEHHbI

A3MMYT aHTEHHbI B rpagycax

BbicoTa aHTEHHbI

BbicoTa LeHTpa U3ayYyeHUA aHTEHHbl OTHOCUTENIbHO YPOBHA MN01A 3TaXKa, M

HaKnoH aHTeHHbI

HaKNOH aHTeHHbI B rpagycax. OTpmu,aTeanaﬂ Be/INYMHA — HAK/IOH BHU3.
MonoxxutenbHasa BeIMYMHA — OTK/IOHEHME BBEpPX.

daiin gnarpammbl HanpasB/EHHOCTU aHTEHH — CTaHAAPTHbIN ¢dann B
dopmaTe MSI, KOTOPbIM MOXKHO CKayaTb C caiiTa NPOU3BOAUTENA AaHTEHHDI.

MNapamMeTphl CUCTEMBI

[] YacTomHei nnaH

] MIMO

[] MowrocTs nepeaaTwka
] Motepu & kabene

[] UseT Best Server

Msmenerna ByoyT NPMMEHEHL! TONBKO K SKTUBHEIM TOMKEM AOCTYNE CETH:
Wi-Fi 6 GHz 302.11ax

1 Ha Hawem caiiTe TaKxe ecTb apxuB [H aHTeHH. [aHHble d¢alina
AMarpammbl HanpPaBAEHHOCTU aHTEHH MHTErpupytoTca B dai npoekTa.
Co34aTb Kpyrosble AnarpaMmmbl HanpaBAEHHOCTU aHTEHH
Fp}rnnnsne W3IMEHEHWE NAPAMETPOE KTUEHBIX CUCTEM >'<

[] ¥euneHme aHTeHHS!
BricoTa aHTEHHEI
[ ] AswmayT aHTeHHE!
] Haknon aHTeHHb!

[] OH aHTeHHE!

BrigeniTe /CHATE BelgeneHWe

CmaeHa

lpynnoeoe usmeHeHue napamempos

FpynnoBoe M3meHeHMe NapamMeTpPoB aKTUBHbIX CUCTEM HAa OCHOBE MapameTpPoB TeKyLieill CUCTeMbl —
nonesHasa GpyHKUMA, KOTOPan NO3BONAET MIHOBEHHO NOMEHATL NapameTpbl 060ro KoMYecTsa CUCTEM B
COOTBETCTBMM C TEMW NapaMeTpamm TeKYLLLEN CUCTEMbI, KOTOpble byayT BbiIBpaHbl Nob30BaTENEM.

[na Toro yto6bl BbINOAHUTL FPYNNOBOE N3MEHEHME NapaMeTpPoB, He0H6X0AUMO:

1. CaenaTb akTUBHbLIMU CUCTEMbI, NapameTpbl KOTOPbIX HEOBXOANMO NMOMEHATb;

2. YCTaHOBMUTbL B TEKYU.I,EVI Cncrteme HoBble 3Ha4YeHNA NapaMeTpoOoB;
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ilt

3. HaxkaTb Ha KHOMKY , Bbl6paTb B MNoABUBLUEMCA NepevyHe HaMMEHOBAHUA TE€ NAapaMeTpPbl, KOTOpble
TPEGYETCH NMOMEHATb B daKTUBHbIX CUCTEMAX, N HAXKXaTb Ha KHOMKY OK.

YacToTHbI NAaH cuctembl

B 4yacTOTHOM NaaHe CUCTEMbI MOXKHO Bbl6paTb onpegeneHHble 4acToTbl (MJ'IM HOMeEpPa KaHaﬂOB) n3 Bcem
CETKWM 4acToT, yKa3aHHOl7I B CUCTEMHbIX NapaMeTpax 3TOM ceTwn.

YacToTHeIR nnaH pod
Downlink Lplink
Haraep . Horep )
AT P Yactota (MMu) B P YacTota (M)
> 7 |5985 b 7 |5985
] 1 G065 ] 11 6065
] 35 6145 ] 35 6145
] h5 6225 v ] 55 6225 W
QK CmaeHa

YacmommHelli naaH cucmemei

THUnbI U MmapaMeTpbl paAC4€TOB IIOKPbLITUA

Indoor RadioPlanner 2.0 no3BosseT BbINOAHATL C/eAytoLMe TUMNbl PacYeToB PaaNONOKPbITUA:

- YposeHb npuHnumaemoit mouHoctn (Received Power downlink/uplink)
- 30Hbl MaKCMMa/IbHOrO YPOBHA MOLLHOCTU Ha npueme (Best Server downlink/uplink)
- CooTHowweHue curHan/(nomexun+wym) (C/(1+N) Ratio downlink/uplink)
- MakcumanbHasa nponyckHaa cnocobHocTb (Maximum Throughput downlink/uplink)
- Konmnuyectso goctynHbix ceteit (Number of Networks downlink/uplink)

- MaKkcumanbHas arperatHasa nponyckHaa cnocobHoctb (Maximum Aggregated Throughput
downlink/uplink)

- Konunuectso goctynHbix cuctem (Number of Servers downlink/uplink)
- YpoBeHb NpUHMMAEMO MOLLLHOCTK onopHoro curHana (RSRP) ana ceteli LTE n 5G
- YpoBeHb KayecTBa NPUHATOro onopHoro curHana (RSRQ) ans ceteit LTE n 5G

AOCTYNHOCTb TOrO MAM MHOTO TUMA pacyeTa onpeaendAeTca TUNOM Bbl6paHHOl‘;1 cncrembl.

Mpn HaxaTUM KHOMNKM "BbINO/IHUTL pacyeT NOKpbITUA ONA TEKYLWEro 3Taxka" Ha rnaBHOM naHenu
MHCTPYMEHTOB, BCE TUMbl Pacy4eTOB BbINOAHAOTCA cpa3y. Pacyer, 0To6pa>1<aeMb|x Ha 3KpaHe 3aTem MOXXHO

BbIOPATb HA rNAaBHOM NAaHEeNM UHCTPYMEHTOB.

Yposenb npuHuMaeMoii MOIHOCTH (Received Power downlink/uplink)

|_|pl/l 3TOM TUNE pacyeTa Ha 6a3oBoi KapTte pas3sinyHbiMn UBETAMU OTO6pa)KaPOTCﬂ 06.ﬂaCTVI, roe Ha
nNpUemMHUKeE NpUCyTCTBYET COOTBGTCTByPOLLI,VIVI AnanasoH ypOBHEVI MOLWHOCTH CUTHaAna.

Bbl morkeTe Bbl6paTb ANCKPETHYHO BU3ya/ZIn3aUNIO pe3y/sibTaTa Uin B BUAe TEN/I0BOM KapTbl.
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Twn pacueTa

Received Power (DL) w

Busyanusaumn

() Dwckpetan (® Tennosan kapTa

Makc. ypoBeHs nbea MiH. yposeHs b

*HlN T
e i

Busyanusauus e sude meranosol Kapmeoi

Makc. ypoBeHb

MaKcMmanbHbIn YPOBEHb MOLWHOCTH, NoKasblBaeMoW Ha nnave, abm

MMUH. ypoBeHb

MWHUMaNbHbIN ypoBEHb MOLWHOCTHU, NMoKasbiBaeMoWn Ha nnave, Abm

Twn pacueTa
Received Power (DL) '
Busyanusawn

(® Duckpetan () Tennosan kapTta
& | Komwecteo ypoBHER
Lleer  ¥poeeHb Onvcanve
- = ful = | |
B [0 |- [ 40 |abu |
| |80 |- | 50 |abm| |
B [0 |- [ 60 |abu |
0 [ 80 | < [ 70 |abm | |
B [ 50 |- [0 ]abu |

JuckpemHas susyanusayus

KonunuecTso ypoBHel

KonnyecTBo ypoBHel NpUHUMAEMON MOLLHOCTM curHana (1-8)

LUseTt LiBeT ypOBHA NPUHMMAEMOM MOLLHOCTM CUTHANA
YposeHb, Abm YpoBeHb NPUHUMAEMON MOLLLHOCTU, ABbM
OnucaHue TeKcToBOE MOJIe KaK ONMCaHUe A/1A KaXKA0ro U3 ypOBHEN CUrHaNa
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Indoor RadioPlanner

MpoekT: Mew Project 2024.04.25

Srax: 1 floor (Om)

CeTb: Wi-Fi 6 GHz 802.11ax

BoicoTa aHTeHHbl AC 1.5m Younedwe 0 gBu
Mopornpyuemdnka DL -82 gBm; UL: -92 gBm
¥YeT NoMex No CoBMELEHHOMY kaHary: Ja
YyeT noMex no cocegHeMy kaHany: Ja
Monoca: 80 MMy

Twun pacyeta: Received Power (DL)
T

-30 gBm -85 pBm

Touka poctyna: AP110; 3max: 1 floor (Om)
Cuctema: 6 GHz_80 MHz; MIMO: MIMO-B 4x4
Kanane! DL: (75985 MMy
KaHane UL: (75985 MMy

a DL: -27.7 pb; UL: -33.7 gBm
C/(l+N) Ratio DL: 42.5 nb; UL: 42.4 nb
Max Throughput DL: 2281.9 Mbps; UL: 600.5 Mbps

I 20m |

Indoor RadioPlanner 2.0

|' MpoekT: Hoewiil npoekt 07.08.2024
Srax: Kamnyc
Ceto: Wi-Fi & GHz 802.11ax
BuicoTa aHTeHHbI AC 1.5M Younedwne O gBn
Mopornpuemdnka DL: -82 gBm; UL: -52 gBm
YYET NOMEX NO COBMEWEHHOMY kanany: Oa
YYeT noMex No cocefgHemy kaHany: Ja
Monoca: 80 MMy
Twn pacyeta: Received Power (DL}

-30 pEm -85 pEm

Touka goctyna: AP116; Cuctema: 6 GHz_80 MHz
MIMO: MIMO-B dxd
Kanane DL: (7)5985 Ml
Kanane: UL: (7)5985 Ml
Yposer npwema DL: -49.3 abm; UL: -55.3 abm
C/(+N) Ratio DL: 41.8 ab; UL: 35.8 a6

DL: 2053.52 Mbps; UL: 432 4 Mbps

250 m

lMpumep pacyema ypoesHel npuHUMaemoli mouyHocmu 005 outdoor cemu
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30HbI MAKCMMAJIBHOT'O YPOBHA MOLHOCTHU Ha npueMe downlink/uplink - Best
Server DL /UL

B AaHHOM Tune pacyeTa Ha 6a30BOM KapTe OTObparkatoTcs 06/1acTU, B KOTOPbLIX MOLLHOCTb Ha npueme
downlink/uplink oT cooTseTcTByioLlE cucTembl 6onblie, Yem OT Apyrux cuctem. Mpu 3Tom LBeTa,
KOTOpbiMM 0603HaYalOTCA 30HbI OT Pa3/IMUHbIX CUCTEM MOTYT ObiTb Ha3HayeHbl aBTOMAaTUYECKU M3
CTaHAapTHOro Habopa MM Ha3HayeHbl B COOTBETCTBUM C LIBETOM, YKa3aHHbIM B MapameTpax CUCTEMbI.

Twn pacueTa

‘Best Server (DL) v

HasHaueHwe uEeToB
(@ McnonesosaTe SETOMATMYECKOE HESHEYEHWE LIBETOE

D Mcnonesoeate UBETd, 33a4dHHbBIE ANA CHMCTEM

Mapamempsbl pacyema "30Hbl MaKcumasbHo20 yposHAa" (Best Server)

Mcnonb3oBaTb aBTOMATUYECKOE HasHayeHMe UuBETOB CMCTEMAM BbINOHAETCA

Ha3Ha4YeHwne UBeToB dBTOMATUYECKUN U3 CTaHOAPTHOIoO Ha6opa

Mcnonb3oBaTh LBeTa, 3ajaHHble AnAa HasHayeHMe UBETOB CUCTEMAM BbINOAHUTCA B COOTBETCTBUMA
cncrem C UBETOM, YKA3aHHbIM B MNapameTpax CUCTEMbI

Indoor RadioPlanner >

MpoekT: New Project 2024.04.25

Srax: 1 floor (Om)

CeTb: Wi-Fi & GHz 802.11ax

BuicoTa aHTeHHbl AC 1.5M Younedwe 0 gBu
Mopornpuemdnka OL: -82 gBm; UL: -82 gBm
YyYeT NoMEX No COBMELLEHHOMY kaHany: Oa
YYeT noMex No coceqHemy kaHany: da
Monoca: 80 MMy

Twn pacyeTa: Best Server (OL)

| 20m |

Mpumep pacuema Best Server 04 cemu indoor
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‘ Indoor RadicPlanner 2.0 >

MpoekT: Hoewlil npoexT 07.09.2024
STak: Kamnyc

Cetb: Wi-Fi & GHz 802.11ax 3
BricoTa aHTeHHBE AC 1.5M Yeounenwe O gBn F
Nopornpuemdnga DL: -82 gBm; UL: -52 gBEm
YYET NOMEX N0 COBMELWEHHOMY KaHary: Oa
YyeT nomex no cocegHemy kadany: Ja

., |Monoca: 80 MMy
| Twn pacdeta: Best Server (DL)

| 250 m |

Mpumep pacuema Best Server 01 cemu outdoor

CootHomeHue curHaj/(nmomexu+mym) downlink/uplink - C/(I+N) Ratio
DL/UL

OTHoweHwue (C/(1+N)) aBnseTca BarKHOW BEMUYUHOMN, UCNONb3YEMOM NPM OLEHKe KayecTBa CBA3M B CETU U
BAMAIOLWEN Ha YacTOTHOe nnaHMpoBaHue. Indoor RadioPlanner 2.0 no3sonseT paccuntatb U 0To6Pas3nTb

o6nactu ¢ pasnnyHbimmu 3HadeHmammn C/(1+N) downlink/uplink ans nomex Ha coBmMeLL,EHHOM U cOCeaHUX
KaHanax.

Anroputm BblumcneHua C/(1+N) cheaytowmin:

- OnpepensercAa CUrHaA C MakCMMabHbIM YPOBHEM B 3aAaHHOM TouKke (C), 3TOT CUrHan npuHMmaeTca
KaK nonesHbli

- PaccuMTbiBaeTcA Cymma MOLLHOCTeN mewatowmx curHanos (l) — curHanoe oT cektopoB 6a30Bbix
CTaHUMI, NpeBbILLAWUX MUHUMA/bHbINA YPOBEHb Ha NpMemMe U paboTalolMX Ha COBMELLEHHOM UK
coceHUX KaHanax. MoOLWHOCTb cocefiHero KaHana onpegenseTca C y4eTom M3bupaTenbHOCTM Mo
cocegHemy KaHany (3agaetca Bo BKAaake «TennoBon Wym v NOMexmn» COOTBETCTBYIOLLEN ceTu). YueT
nomex no cocegHemy KaHasy MOMKHO OTKAIOUYNTb, B 3TOM C/lydae ByayT yUMTbIBATbCA TO/IbKO NMOMEXU
Nno COBMELLEHHOMY KaHany.

- PaccuuTbiBaeTcs wymosas cocTasaaowasn (N), KoTopas 3aBUCUT OT SKBMBAIEHTHOW LUYMOBOV NOOChI

N KoapdMUMEHTa WymMa NPUEMHWMKA, OHM 3343al0TCA BO BKAaAKe «TensoBoM WYM M MOMEXU»
COOTBETCTBYIOLEN CeTH.

- Bblumcnsetca okoHuyaTenbHoe cootHoweHue C/(1+N).
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[#] Yuet wHTedepeHLum no coBMElLEHHOMY KaHany

[#] Yuet whredepetium no cocegHemy Kanany

Twn pacueTa
C/{1+N) Ratio (DL) v

CooTHoweHe curHan./{nomex-+uyna)

KonwuecTeo ypoBHE

Uset YposeHs Ormcarme

i | & || |
B [e =[5 a8 |
B [(5 [-[ 2 | |
I L2 - 2 [a5] |
B [» ][ % =] |
Bl [ o [-[ & | |

Mapamempesi pacyema "CoomHoweHue cuzHasn/(nomexu+uwym)"

Konunuyectso ypoBHei Konnuectso otobpakaembix yposHeit C/(1+N)
LUseTt LiseT ypoBHA

YpoBseHb, ab 3HaueHue cooTHoweHua C/(1+N), b
Onucanue TekcToBoe none

R

Indoor RadioPlanner

MpoekT: New Project 2024.04.25
Srax: 1 floor (Om)
CeTb: Wi-Fi & GHz 802.11ax
BuicoTa aHTeHHbl AC 1.5M Younedwe 0 gBu
Mopornpuemdnka OL: -92 gBm; UL: -82 gBEm
YyYeT NoMEX No COBMELLEHHOMY kaHany: Oa
YyeT noMex No cocegHemy kaHany: Ja
Monoca: 80 MMy
Twn pacyeTa: C/(1+M) Ratio (DL}

W idB

15 dB

W 20 dB
______ : I frm——— 1 = 25dB
g B W 30 dBE

W 39 dB
Touka goctyna: AP110; 3tax: 1floor (0m)
Cuctema: 6 GHz_80 MHz; MIMO: MIMO-B 4x4
Kanane DL: (7)5985 M
Kanane UL: {7)5985 MMy
Yposene npuema DL: -47.1 abm; UL: -53.1 abm
C/{1+N) Ratio DL: 14.6 ab; UL: 14.6 ab
Max Throughput DL: 273.98 Mbps; UL: 72.1 Mbps

I 20m 1l
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Mpumepa pacuema C/(1+N)

MakcuMaJsibHas NponycKHas cnocooHoctb downlink/uplink - Maximum
Throughput DL/UL

B gaHHOM Tune pacyeTa Ha 6a3oBoi KapTe oTobpakaroTca 06/1acTM C MaKCMMasbHO BO3MOXKHOWM
NPONYCKHYO CMOCOBHOCTbLHO.

Ona LTE/5G ceTeit paccumTbiBaetca mHaekc MCS Ha ocHoBe paccumtaHHoro C/(1+N) u Tabauubl
napametpos cuctembl LTE/5G. MaKcumanbHaa nponyckHas crnocobHocTb, onpeaenserca C
ncnonb3oBaHMem dopmyn u Tabauu, 3GPP.

Ons Generic TRX (Bkatouyaa Wi-Fi) makcMmanbHaa nponyckHas cnocobHoCTb onpeaensieTca Ha OCHoBe
pacumTaHHoro C/(I+N) no Tabaunue aganTUBHON MOAYNALMM Ha BKAaAKE NapaMeTpPOoB CUCTEMBI.

Twn pacueTa

Maximum Throughput (DL) e

MakcimansHan nponyCcKHaA cnocofHoCTL

5 | HKonwuecTeo ypoBHei

Usetr  3HadyeHwe Orvcarwe

[ 7 s | |
I | s21 | = | 1232 | Mbps | |
| | 547 | = | 821 | Mbps | |
B | 23 | - | 547 | Mbps | |
| | 136 | = | 273 | Mbps | |

Mapamempol pacdema "MakcumanbHasa nponyckHas cnocobHocme”

KonnyecTBo ypoBHeit KonnyectBo oTobparkaembix ypoBHEN

LUseTt LiseT ypoBHA

3Ha4veHue, ab MakKcmMmanbHana nponyckHaa cnocobHoctb, Mbps
OnucaHue TeKkcTtoBoe none
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Indoor RadicPlanner

MpoekT: New Project 2024.04.25
Srax: 1floor (Om)
CeTb: 5G CBRS N48_3500 MHz
BuicoTa aHTeHHsbl UE 1.5m Younenwne O gBu
Mopornpuemdnka DL: -82 gBm; UL: -84 gBm
YyYeT noMex No cosMelWeHHoMY kanany: Oa
YyeT nomex no cocegHemy kadany: Ja
KoHurypauma: BW=40MHz; SCS=30kHz; Pewum: T
Harpyzka Ha A4eiry: 70%
Twn pacyeTa: Maximum Throughput (DL}

M 230 Mbps

M 217 Mbps

170 Mbps

W 77 Mbps

[ 35 Mbps
Touka goctyna: AP110; 3tax: 1floor (0m)

; il Cucrema: 5G_CBRS_40 MHz; MIMO: MIMO-B 2«2

T - Kanane DL: 3570 MMy
Karane UL: 3570 MMy
Yposer npuema DL: -28.2 gbm; UL: -31.2 abm
C/(l+N) Ratio DL: 41.2 pb; UL: 412 nb
RSRP: -62.2 nbm; RSRA: -5.5 06
Max Throughput DL: 301.72 Mbps; UL: 72.8 Mbps

o = Am =

| Indoor RadicPlanner 2.0

MpoekT: Hoewlit npoekT 07.02.2024
STax: Kamnyc
————— Cema! Wi-Fi 5 GHz 802.11ac
BruicoTa aHTeHHbl AC 1.5 Yeounedwe 0 gBu
Mopornpyvenduka OL: -88 gBm; UL: -83 gBm
YYET NOMEX N0 COBMELEHHOMY KaHany: [la
¥yeT noMex no cocegHeMy kaHany: Ja
Monoca: 40 MMy
Twn pacyeta: Maximum Throughput (OL)
M 515 Mbps
W 480 Mbps

307 Mbps
M 100 Mbps
1 50 Mbps

| 250 m |

Mpumep pacyema makcumansbHol nponyckHoli cnocobHocmu 05 outdoor cemu Wi-Fi
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KosnuyectBo goctynHbix cucteM downlink/uplink - Number of servers DL /UL
Mpwu BbINOAHEHMM 3TOrO pacyeTa Ha naHe oTobpaXKaloTcA 30Hbl BO3MOMKHOIO pa3melleHns
abOHEHTCKNX CTaHLI,MVI c 0603HayYeHnem Konmyectsa cncrem, C ypoBHeM Ha npumeme Bbille 3a4aHHOIO
NMOPOroBOro YpOBHS.

Twn pacueTta

Mumber of Servers (DL) e

Konwuecteo O0CTYNHE CHCTEM

3 o MakcimansHoe KONMYECTED CHCTEM

KomwuecTso

Lget i — Onucanue

Mapamempel pacyema Konuvecmsea 00CMynHbIX cucmem

MaKcumanbHOe KOIM4ecTBo MaKcumanbHOe KOIMYEeCTBO AOCTYMHbIX CUCTEM

cmucTem

Uget LiBeT, 0603HauaoLWMN COOTBETCTBYIOLLEE KOIMYECTBO
[OCTYMHbIX CUCTEM

Onucanue TekcToBOe none

Indoor RadicPlanner *

MpoekT: Mew Project 2024.04.25
Srax: 1 3Tax (0m)
Cetb: Wi-Fi & GHz 802.11ax
BuicoTa aHTeHHbl AC 1.5m Younedwe 0gbur
MNopornpuemHnka DL -92 gbm; UL: -22 gBEm
YYeT noMex No coBMeWeHHoMY kanany: Oa
Y4yeT nomex no cocegHemy kadany: Ja
Monoca: 80 MMy
Tun pacyeta: Number of Servers (DL)

[ Wl

2
3
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Mpumep pacuema Koau4ecmea 00CMynHbIX CUCMEM

YpoBeHb NIpYMHUMAaEeMO# MOIHOCTH ONMOPHOTro curHaJa aJsia cereu LTE u 5G -

RSRP

Mpn 3ToM pacyeTe onpeaensiercd MOLLHOCTb MPMHMMaemMoro onopHoro curHana (RSRP) ot Bcex

pecypcHbIX 31eMeHTOB COTbl Ha aboHeHTcKoM ctaHuMuK (UE) ¢ ncnonb3oBaHMEM CUCTEMHBIX NapameTpoB
ceteli LTE n 5G (nonoca nponyckaHuaA, pasHoOC NOAHECYLLMX).

Mo»<Ho Bbl6paTb ANCKPETHYO BU3yan3auunio pesysibtata Uin B Buae TennoBom KapTbl.

Twn pacueTa

RSRP ~

Busyanusawn RSRP
() Duckpetan (® Tennosan kapta

¥poBeHE NPMHUMAEEMOIA MOWHOCTH onopHoro curHana RSRP

Makc. ypoBeHs nbea MuH . ypoBEHb nEw

+Hl ) e
=] i

Busyanuzauyusa RSRP e sude mennosoli kKapmeol

Makc. ypoBeHb

MaKcrMmanbHbIn ypoBeHb RSRP, nokasbiBaemoi Ha nnaHe, Abm

MMUH. ypoBeHb

MuHUManbHbIM ypoBeHb RSRP, nokasbiBaeMon Ha naaHe, Abm

Tun pacuyeTa

RSRP w
Busyanwsaums RSRP

(® OuckpetHan i) Tennoean KapTa

¥poBeHe NPMHUMAaEMOA MOLWHOCTW onopHora curHana RSRP

4 | HKonwyecTBo YpOBHE

Usetr  3HausHve Orvcanve

- > il =X |rsrp_bars=5- |
I | 95 | - [ 8 | abw [sp bas=4 |
| | 105 | = | 35 |aBm |mp_bars=3 |
P [ 115 | < [ 105 | abm [sp_bars=2 |

AuckpemHasa susyanusayusa RSRP

Konunuyectso ypoBHeit Konnyectso ypoBHeli RSRP (1-8)
LUseTt LUset yposHa RSRP

YpoBeHb, Abm RSRP, obm

OnwucaHwne TekcroBoe none
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Indoor RadicPlanner

MpoekT: Mew Project 2024.04.25
Srax: 1 floor (Om)
CeTb: LTE Band 2_1800 MHz
BuicoTa aHTeHHbl UE 1.5m Younedwe 0gBu
Mopornpuemdnka DL: -88 gBm; UL: -100 gBm
YyYeT NoMEX No COBMELLEHHOMY kaHary: da
YyeT noMex no cocegHemy kaHany: Ja
Monoca: 10MHz; Pexum: FDD; FFR: 50xR1+0xR
Harpyzka Ha A4eiky: 7T0%
Twn pacyeta: RSRP for LTE and 5G

M -85 gEwm rsrp_bars=5

I -85 gEwm rsrp_bars=4

-105 gEm rsrp_bars=3
M -115 gEm rsrp_bars=2

| 15 m |

Indoor RadicPlanner

MpoekT: Mew Project 2024.04.25
Srax: 1 floor (Om)
CeTe: LTE Band 2_1800 MHz
BuicoTa aHTeHHbl UE 1.5m Younedwe 0gBu
Mopor npuemHnka DL:-98 gBm; UL: -100 gBm
YyYeT NoMEX No COBMELLEHHOMY kaHary: da
YyeT noMex no cocegHemy kaHany: Ja
Monoca: 10MHz; Pexum: FDD; FFR: 50xR1+0xR
Harpyzka Ha A4eiky: 7T0%
Twn pacyeta: RSRQ for LTE and 5G

M -10 gBm

-11 gBm
W -13 gEm

| 15 m |

Mpumep pacyema yposHeli RSRP 04 indoor cemu LTE
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YpoBeHb KayecTBa NIPMHUMAaEeMOro onopHoro curdasa aJjs cereu LTE u 5G -
RSRQ

Mpu aTom pacyeTe onpeaenseTca KayecTBo NPUHATOrO onopHoro curHana (RSRQ) oT Bcex pecypcHbIX
3/1eMEHTOB COTbl Ha aboHeHTcKol cTaHuun (UE) ¢ ucnonb3oBaHMEM CUCTEMHBIX NapameTpoB ceTei LTE u
5G (nonoca nponyckaHua, pasHOC NOAHECYLUMX).

Twn pacueTa

RSRaQ ~

¥poBeHe KayecTEa MPWHATOD onopHoro curHana RSRG

& | Konwiecteo ypoBHei

Ueet  3HaueHue Orucanue

B | 10 | a6 | |
| [ 11 =] 10 |aB | |
Bl | = |- 11 | | |
Bl | 5 |- 3 |5 | |
B | ¢ |- 5 |5 | |

lNMapamempeoi pacdema RSRQ

Konunuyectso ypoBHeit Konunuyectso otobparkaembix ypoBHEN
LUseTt LiseT ypoBHA

3Ha4yeHue RSRQ, ab

Onucanue TekcToBOe none

PacueT noKpbITHA AJI HECKOJIbKUX CeTel

KosanuyectBo goctynHbix cetei downlink/uplink - Number of Networks DL /UL

B aTOM TUNeE pacyeTa onpesenaeTca KoJANYecTBO CeTel, AOCTYMHbIX B AaHHOW TOYKe. PacyeT BbINo/IHAETCA
ANA COOTBETCTBYIOLMX NOPOroBbIX YPOBHEN Ha NpMemMe B NapaMeTpax Kaxaou ceTu.
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Twn pacueTa
' Number of Networks (DL} -

KonwuecTeo oocTyNHER ceTel

MaKcrMansHoe KonMYecTBo ceTel

Lser I'hmﬂ Onmcanme

Mapamempeol pacyema "Konuyecmeo docmynHbix cemeli"”

MaKcrManbHOe KoanYecTBo ceTer | MaKkcManbHOE KOIMYECTBO AOCTYMHbIX CeTel

LUset LiBeT, 0603HaYaloLWMN COOTBETCTBYIOLLLEE KOIMYECTBO
[OCTYMHbIX ceTen

OnucaHue TeKkcTtoBoe none

Indoor RadioPlanner

MpoekT: Mew Project 2024.04.25
Srax: 1 floor (Om)
Twn pacyera: Mumber of Metworks(DL)
1
m:
W3
+ Cem: Wi-Fi 2.4 GHz 802.11n
YpoeeHe npuema DL: -51.1 gbe: UL: -52.1 nbm
Max Throughput DL: 12.35 Mbps; UL: 6.5 Mbps
+ Cem: Wi-Fi 5GHz 802 1ac
Yposene npwema DL: -53.3 abm; UL: -59.3 abm
Max Throughput DL: 51.3 Mbps; UL: 13.5 Mbps
* Cems: Wi-Fi 6 GHz 802.11ax
Yposene npwema DL: -51 abm; UL: -57 gbm
Max Throughput DL: 136.8 Mbps; UL: 36 Mbps
+ Max Aggr. Throughput DL: 200.45 Mbps; UL: 5

I 15 m 1l

Mpumep pacyema Number of Networks 015 Heckonbkux cemeli
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MakcumasibHas arperaTHas nponyckHas cnoco6Hocts downlink/uplink -
Maximum Aggregated Throughput DL /UL

ITOT pacyeT noKasbiBaeT OBl CYMMapHYIO MPOMYCKHYI0 CNOCOBHOCTb BCEX CETel, y4acTBYOWMX B
pacuere.

Tun pacuyeTa

Mapamempeol pacdema "MakcumanbHas azpe2amHas nponycKkHas cnocobHocme”

Konunuyectso ypoBsHeit KonnyecTBo oTobparkaembix ypoBHEM

LseT LiBeT ypoBHA

3HayeHue MakcrmanbHas arperaTHas nponyckHasa cnocobHocTb, Mbps
Onucanue TekcToBOe none

Indoor RadioPlanner 2.0

Mpoekt: Mew Project 2024.04.25
STaw: 1aTax (0m)
Twn pacyeTa: Maximum aggregated Throughput (DL}
W 300 Mbps
W 200 Mbps
100 Mbps
W 50 Mbps
10 Mbps
+ Cems: Wi-Fi 2.4 GHz 802.11n
Yposens npuema DL: -41.3 abm; UL: 42 3 gbm
Max Throughput DL: 111.15 Mbps; UL: 58.5 Mbps
+ Cems: Wi-Fi 5 GHz 802.11ac
Yposens npwema DL: -41.3 abm; UL: -47.3 abm
Max Throughput DL: 410.4 Mbps; UL: 108 Mbps
+ Cems: Wi-Fi 6 GHz 802.11ax
| Yposers npuema DL: -38.9 nbm; UL: 44.5 nbm
T 1 =1 Max Throughput DL: 821.56 Mbps; UL: 216.2 Mbps
+ Max Aggr. Throughput DL: 1343.11 Mbps; UL: 382.7 Mbps

! 20m |
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Mpumep pacsema Maximum Aggregated Throughput 019 mpex cemeli

CoxpaHeHHUe pe3y/ibTaTa pacyeTa 30H paJUONOKPbITUS

[
CoxpaHuUTb pe3ynbTaThl pacyeta B Buge ¢aitna popmara *.png — coxpaHeHue pesynbraTta pacyeTa
B BUAe pacTposoro daina B popmate *.png. CoxpaHeHHOe n3obpaskeHune byaeT BKAOUYaTb Ty e 061acTb,
a TaKXKe TO MeCTO Pacno/IoKeHMeE lereHabl, KOTOPOe B HacTosLLee BpemMs oTobpaykaeTca Ha aKpaHe. Bbl
MOJKeTe BblbpaTb paspelueHne M306parkeHna M pasmep 3HAYKOB TOYEK AOCTyna. PaspelleHne moskeT
COOTBETCTBOBATH TEKYLLEMY Pasmepy Uan BbiTb B ABa UM YeTbipe pasa b6osblue. Yem Niyylie paspelleHue,
Tem 6o/blle pasmep coXpaHeHHoro dailina.

|
e

i

0B E
‘BBE
BBE

Paspewierne nsoBpaxeHna

Paszpewerwe sxpaHa

@xt Ox2 O=x Indoor RadioPlanner *
MpoekT: New Project 2024.04.25

Pasmep MkoHKKM TouKK AOCTYNE Srax: 1 aTax (0m)
CeTb: Wi-Fi & GHz 802.11ax

@ =1 O %2 O x4 BoicoTa aHTeHHB AC 1.5m Younenwne 0 gEn

Mopornpuemdnka OL: -82 gBm; UL: -82 gBEm
YyYeT NoMEX No CoOBMELLEHHOMY kaHany: Oa
YyeT nomMex No cocegHemy kaHany: Ja
Monoca: 80 MMy

Twun pac4eTa: Received Power (OL)

W -30 gBm

M -50 gBm

-60 gEm

M -70 gBm

W -80 gEm

M -50 gBm

CoxpaHeHue pe3ynbmamos pacyema e gpopmame *.png
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OT4eT 0 KOHPUTYypaALMM TOYEK AOCTyNa

Mpy nomolm KHOMKKM «COXpaHUTb TOYKM AOCTyna Kak CSV» Ha rnaBHOW NaHeNM WUHCTPYMEHTOB, Bbl
MOMKETe COXPaHWUTb OTYET O KOHGUrypaumm BCeX TOYEK A0CTyna u ceTelr. IToT CSV-dain 3atem MOKHO
OTKpbITb B Excel.

W18 v F

A B C D E F G H 1 K L M
1 Mepeuedb TOueK gocTyna
2 |131am (0m)

3 |Ne Hawmewoeawue T[] OBopygoeavue/Cetb Cucrema Yactotel DL HactoTtel UL MIMO Bbico YouneH AsumyT HarnoH Ocna€ MowHocTs 1
4 1 AP101 Ubiquiti U6 Enterprise In-wall

5 Wi-Fi 2.4 GHz 802.11n 2.4 GHz_20 MHz (6)2437 (B6)2437 MIMO-B 2x2 3 4 87 1] 0 22
6 Wi-Fi5 GHz 802.11ac 5GHz_40 MHz  (46)5230 (46)5230 MIMO-B 4x4 3 5.8 87 1] 0 26
7 Wi-Fi 6 GHz 802.11ax 6 GHz_80 MHz  (7)5985 (7)5985 MIMO-B 4x4 3 5.8 87 1] 0 26
8 2 AP102 Ubiquiti U6 Enterprise In-wall

9 Wi-Fi 2.4 GHz 802.11n 2.4 GHz_20 MHz (1)2412 (1)2412 MIMO-B 2x2 3 4 90 1] 0 22
10 Wi-Fi5 GHz 802.11ac 5GHz_40 MHz  (38)5190 (38)5190 MIMO-B 4x4 3 5.8 90 1] 0 26
11 Wi-Fi 6 GHz 802.11ax 6 GHz_B80 MHz  (7)5985 (7)5985 MIMO-B 4x4 3 5.8 90 1] 0 26
12 3 AP103 Ubiquiti U6 Enterprise

13 Wi-Fi 2.4 GHz 802.11n 2.4 GHz_20 MHz (6)2437 (B6)2437 MIMO-B 2x2 4 3.2 0 22
14 Wi-Fi 5 GHz 802.11ac 5GHz_40 MHz  (38)5190 (38)5190 MIMO-B 4x4 4 5.3 o 26
15 Wi-Fi 6 GHz 802.11ax 6 GHz_B80 MHz  (7)5985 (7)5985 MIMO-B 4x4 4 6 0 26
16 4 AP104 Ubiquiti U6 Enterprise

17 Wi-Fi 2.4 GHz 802.11n 2.4 GHz_20 MHz (11)2462 (11)2462 MIMO-B 2x2 4 3.2 0 22
18 Wi-Fi 53 GHz 802.11ac 5GHz_40 MHz  (38)5190 (38)5190 MIMO-B 4x4 4 5.3 0 26
19 Wi-Fi 6 GHz 802.11ax 6 GHz_B80 MHz  (7)5985 (7)5985 MIMO-B 4x4 4 6 0 26
20 5 AP105 Ubiquiti U6 Enterprise

21 Wi-Fi 2.4 GHz 802.11n 2.4 GHz_20 MHz (1)2412 (1)2412 MIMO-B 2x2 4 3.2 0 22
22 Wi-Fi5 GHz 802.11ac 5GHz_40 MHz  (38)5190 (38)5190 MIMO-B 4x4 4 5.3 0 26
23 Wi-Fi 6 GHz 802.11ax 6 GHz_B80 MHz  (7)5985 (7)5985 MIMO-B 4x4 4 6 0 26
24 6 AP106 Ubiquiti U6 Enterprise

25 Wi-Fi 2.4 GHz 802.11n 2.4 GHz_20 MHz (6)2437 (6)2437 MIMO-B 2x2 4 3.2 0 22
26 Wi-Fi5 GHz 802.11ac 5GHz_40 MHz  (38)5190 (38)5190 MIMO-B 4x4 4 5.3 0 26
27 Wi-Fi 6 GHz 802.11ax 6 GHz_B80 MHz  (7)5985 (7)5985 MIMO-B 4x4 4 6 0 26
28 7 AP107 Ubigquiti Ub Enterprise

Omuem 8 Microsoft Excel

IHomoib

B aTOM meH10 Bbl Haﬁp,eTe MHd)OpMaLI,VHO o pa3pa60TLw|Ke, CCbIJZIKY Ha pyKOBOACTBO MO/1b30BaTENIA U
BO3MOXHOCTb NPOBEPUTb Ha/TUYUE 0bHOBNEHMIA.
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