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Cnctema MOHUTOPUHIA YCA0BUM
oKpyrKatowen cpeabl UNITESS
AMBIENT

BecnpoBoaHasa cuctema LEHTPaAM30BAHHOTO MOHUTOPUHIA
W PErncTpaummn yCAoBUIA OKPYKatoLLEN Cpeibl, MCNO/b3ytoLan paamnoKaHan
LoRa, A71A NOBEPOYHbIX 1 UCMbITaTENbHbIX 1abopaTopui,

B GapmaLleBTMKe U AN TEMNEePaTyPHbIX TPAHCMOPTMPOBOK.

Cuctema MOHUTOPUHTA
KayecTBa BO34yxa
UNITESS AQM

Pa3paboTka M3mepuTeibHOro 06opya0BaHMA C BbICOKMMM
METPONOTMYECKMMM XapaKTEPUCTUKAMM.

ObopyaoBaHMe NpeaHa3HAYeHO AN U3MEPEHNA KOHLEHTPaLUUK
CneyroLLmMX ra3oB M YacTuL:

03, 502, NO2, CO, VOC, PM2.5, PM10.

Pa3paboTKa ncnbitaTenbHbIX
CTEHO0B ANA UCMbITAHUN ( )
obopyaoBaHUA pPagmnocBa3n

GSM/UMTS/LTE/NR/Wi-Fi/Bluetooth/eCall/ERA-GLONASS, u ap.

Pa3paboTka UCMbITaTeNbHbIX CTEHA0B A5 CEPTUOUKALMOHHbIX UCMbITAHWNA
paanoobopynoBaHna. MHOMKECTBO rOTOBbIX PeleH.

Pa3paboTka nporpaMmHOro
obecneyeHuA

AN aBTOMATM3aLUUnN U3MEPEHUN OO

Pa3paboTka nporpaMmHoOro obecneyeHma aa1a aBTomatm3aumm U3MepeHni
B Ka/IMBPOBOYHbIX 1 UCMbITAaTENbHbIX [abopaTOPUX

Ha 6a3e UNITESS AS; pa3paboTka MHAMBUAYANbHbIX MPOEKTOB; MHOMECTBO
FOTOBbIX PELUEHMNA.




UNITESS Ambient

Cncrtema MOHUTOPUHIA YCIOBM OKPYKAOLLEN
cpeapl NpefiHa3HavYeHa A1Aa KOHTPOA TaKMx
NapameTpOB Kak TemnepaTtypa, BIAaXKHOCTb

M AaBneHue Bo3ayxa. [JaHHble COXpPaHALOTCA

B eaMHOM HBa3e JaHHbIX.

[lpumeHeHue:

MeTponornyeckme nabopatopun: 4na KOHTPOA
TemnepaTypbl, BJAX*XHOCTU U AaB/IEHUA BO BPEMA
MCMbITAHUN.

dapmaueBTUKa: 4158 KOHTPOASA YCA0BUIM XPaHEHMA
M TPAHCNOPTUPOBKM GpapMaLIEBTUYECKMX NPENAPaTOB.

TpaHcnopTUpOBKa, Tpebytollaa KOHTPOAA
YCNOBUIM OKPYXKatoLLen cpeabl.




CucremMa MOHUTOPUHTA
KayeCcTBa BO3/1yXa

Pa3paboTka namepumtenbHoro o6opyaoBaHMS
C BbICOKMMWN METPOTIOTMYECKUMM
XapPaKTEPUCTUKAMM, MO3BONAOLLNX M3MEPATb
KOHLUEHTPALMIO ra3oB 1 TBEPAbIX YaCTUL,

B ropoax.

KntoueBble 0cOOEHHOCTU:
BbiCOKan TOYHOCTD.
M3mepeHue O,, SO,, NO,, CO, VOC.
N3mepeHne PM2.5, PM10.

LLUnpoKnit Anana3oH paboynx TemnepaTtyp
ot -35 no +40 °C.

[o 6 yacoB aBTOHOMHOW paboTbl npu -35 °C.,

TR
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Pa3zpaboTka UcnbITaTeJbHbIX CTEH/IOB

Mbl 3aHMMaemcs pa3paboTrkon obopyaoBaHMA Ha 3aKa3 U cobMpaem NOAHOCTbIO FOTOBbIE UCMbITATENbHbIE
CcTeHAbl Ha Ba3e Hawero pa3paboTaHHOro obopyaoBaHMA, a Tak¥e Ha Ba3e APYyrnx roTOBbIX PELEHNN,

Ha ncnbiTaTenbHbIX CTEHAAX UCNOJb3yeTcs Cneunann3mpoBaHHoe NporpaMmHoe obecneyeHmne, KoTopoe
M3MepseT BCe NapaMeTpbl PaANOYaCTOTHOrO CreKTpa B COOTBETCTBUM C AENCTBYIOWMMM CTaHAAPTaAMMU.

[NpenmyLecTBa:

[MpocToTa B paborTe.

BO3MOXHOCTb MOAEPHM3ALMN M MACLUTAaOUPOBAHMA.
Oby4yeHune CoTPYAHMKOB 3aKa3umKa.

KoHuenuua “software defined measurements”.

Pa3paboTka noa TpeboBaHMA 3aKa34mKa.




[IporpaMMHOe o6ecrieyeHUe
J1JI1 aBTOMAaTU3allU U3BMEPEHUU



O61ue mpobJyieMbl aBTOMAaTH3aL MU

B npouecce aBToMmaTM3aLUMKM BO3HMKAIOT c/ieayowme npobiemsi:

*  KOpOTKMA ¥M3HEHHbIN UMK MO (3ameHa 3TaNOHOB, HOBbIE
MeTOAMKM U CTaHAaPTbl, MeANIeHHbIN OTKAMK
OT pa3paboTymka).

*  3aKpbiTas NPOrpamMmHas apxXnTeKTypa.

*  TpyAHOCTX BanMaauMm nporpammHoro obecnevyeHums.

*  Pa3paboTyMKmM He 0YEHb XOPOLLIO 3HAKOMbI
CO CNOXHbIMU METOAMKAMU M CTaHAAPTAMU U3MEPEHUN.




Kak MbI pellnJu 3TU IPOOJIEMBI

Bce onncaHHble npobiembl Mbl pewaem ciegyrowmm obpasom:

*  UNITESS APM nmeeT OTKPbLITYIO apXUTEKTYPY.

¢ KON\aH,ﬂ,a Cc 60bWMM ONbITOM TECTMPOBAHWA
N NporpaMmmMmmMpoBaHNA B obnactu METPOZTIOTMUN N HE TOJIbKO.

*  YTBEpPXAEeHHbI anroputm paboTbl (MccnesoBaHue 3a4au,
[OPOXKHAA KapTa NPoeKTa, KOHCY/IbTaLMK, peannsauma npoeKkTa,
[BYHanpaB/eHHaa KOMMYHUKaLMSA).

*  MOHWUTOPUHF CTaHAAPTOB U METOAMK USMEPEHUNA.
YacTble 06HOBAEHNS NPOrpaMmHOro obecneyeHums.




[Hudposas [liiarpopma MeTpoJiorus 4.0

Mnatdopma umdpposoint meTtposiorkm (Digital Metrology Platform) — 370 MOWHbIM NPOrpaMMHbIN NaKeT,

KOTOPbIM MO3BOIAET aBTOMATU3MPOBATb Kak NPOLLEeCcC M3MepPeHUI, Tak n BisHec npoLeccsl B 1abopatopui.

icnonb3oBaHue naathopmbl LMGPOBOM METPONOTMM COKPALLAET BPEMA N3MEPEHNM, HE TPebyeT CNOXKHbIX
Nnpoueccos pa3paboTkM AN OTNAAKU. Bcem nakeTom aBTOMATM3aLMN MOXKHO Nerko ynpasnaatb b6es
HEeoHXOAMMOCTU OCBOEHMS COMKHbIX A3bIKOB MPOrpPammmMpOBaHMA.

UNITESS ERP

Mnatdopma Ana aBTomaTU3aLmm BrU3HeC NpoLLeccos
B Nabopatopum.

UNITESS APM

Low coding nnatdopma Ana aBTomMaTn3aumm M3amepeHmi.
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UNITESS ERP

UNITESS ERP aBTOMaTH3MNpyeT BrnsHec-npoLecchbl B 1abopatopumu:

ABTOMATM3aLMNN 6M3H€C-Hp0LI,€CCOB B na6opaTopMM:

—  YnpaeneHue no HOpMaMUBHbLIM 80NPOCAM.

— [locmaHosKa 30004 U KOHMPOsIb 8bINOAHEHUS.

—  VMIHBeHMapHsbIl KOHMpPOs.

—  [lokymeHmoobopom.

— LleHmpanuzosaHHoe xpaHeHue u docmyn Ko ecell UHGopMauuu.
—  3awuma uHgopmauuu.

- MHmeepauus' C ucnorsbsyemsimu cucmemamu CbUHGHCOGOZO yyema.

[
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[IporpaMMHoOe obecriedeHue UNITESS APM

[MporpammHoe obecnevyeHme UNITESS APM - aTo nnatdpopma, npeaHa3HadYeHHas
ONA aBTOMaTM3aLUMM M3MEPEHMIM, KOTOPas NO3BOJIAET:

*  [IMCTaHUMOHHO ynpaBaaTb 060pya0BaHMEM.

*  BbINONHATL MaTeMaTUYeCKMe pacCyeTbl
B aBTOMATUHECKOM peXNMe.

*  XpaHUTb pe3ynbTaTbl UIMEPEHUN B UMPPOBOM BMAE.

*  ABTOMATMYECKU POPMMPOBATL AOKYMEHTbI, B TOM
4Yncne u CBMAETENbCTBA.

e 7

¢ KOHTpOfIl/IpOBaTb BbIMOJ/IHEHME BCEX Tpe6OBaHl/llZ
HOPMATMBHbBIX AOKYMEHTOB U AP.

57 pua e hnerane CotosD: Auetage ErTooe: Sueep RuneTra = fuesp Aedn Sinae airh averanine .
W elviaes <
4 sThe oot s st

*  VIcKNto4yeHne BO3MOXHOCTM MCMNO1b30BaHMA 3Ta/I0OHOB
C NCTerkwWMMm CPOKOM ,£I,el\/JlCTBl/IF| cBnAOeTebCTBa.




B B i@ Dm o e / Nio6as METOAUKA M3MEPEHNA MOKET
s B i s ' 6bITb NpeobpazosaHa

B 3/IEKTPOHHbLIN BMA, B popmaTe
CKpUNTa.

ication

type_veritication ‘ledraguuscras

W ' | g 4 ' MNonb30oBaTento AOCTATOYHO HaXaTb
T ' KHOMKY «CTapT»

A M CNeoBaTh YKa3aHUAM

| CUCTEMBI.

s, @ . Bce cxeMbl KOMMYTaLMKM BbIBOAATCA
NO/1b30BaATENIO
B MPOLECCE N3IMEPEHUN.
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purious emissio
LTE BS settings, ch
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LTE_Protocol.doc
Data format
DUT dats

stem da

DL Earfcn;  Uplink, Hz; DL Power; UL Power;

mem_3 mem_55 mem_4 mem_5

PluginSet LTE 8S
pPluginset LTE |
PluginSet LTE_8S
PluginSet LTE BS
Pluginset LTE 85 ; MCS _ ; ModeRBUL=mem_12
Pluginset LTE_BS ; MCS S 5"; FULL"; ModeRBUL="PART"
p Case
when mem_12 7
when "PART" = "PART"
PluginSet LTE BS ULRBCouni
Pluginset LTE_BS ULRBCoun
EndCa
PluginSet LTE 85 PayloadRun=True; RestarthNeeded
PluginGet LTE_|
PluginGet LTE BS
Pluginset LTE a~
# UniTess LTI
PluginSet LTEme
CorrectionGet attl mem_Sé=GetCorrection(mem_55): mem_5
CorrectionGet attl mem 56-GetCorrection(mem_55); mem_5
PluginSet LTECWp External_Att=mem_56
Pluginset LTECMp External Att-19
Case
when mem_12 = "
when "PART" = "PART" TRUE
PluginSet LTECmp Auto_RB | Dstsctjun False
nugmset LTE_BS mem_280=ULRB!
PluginGet LTE BS mem 2eb-ULRBSEazt mem_20|
PluginGet LTE BS mem_201=ULRBCount
PluginGet LTE_BS mem_281=ULRBCount mem_20.
PluginSet LTECmp RB Offs m_200; RB_Number=mem_281
pluginset LTECmp RB_Offset=2; RB_Number=1
PluginSet LTECmp RefLevel-mem_355
PluginSet LTECmp Reflevel=2
when mem_12 = "FULL"
when "PART" = "FULL" SE
PluginSet LTECmp Auto RB Detectjm
PluginSet LTECmp RefLevel=mem_350

mem_17=1.7355G
=90000; Autoconnection; Timeou
tt i

inty(mem_55)

EndC:
PluginSet LTECmp ChFreg=mem_1
Pluginset LTECMp ChFreq-1.73556
math mem_35 = mem 6 * 1080008

PluginSet LTECTp
PluginSet LTECmp Carrier BandWidt]
B

PluginSet LTE BS Timeout-90808; Autoconnection; Timeout-62880

PluginSet LTECmp Sweep Mode="Single"; Average Count=58; Average En=True; Sweep Run=True

23427

Bandwidth;  Mod DL Mod UL;
mem_é mem_8

# UniTs S i Band number, E
sS LTE BS BW, UL&DL Modu
DL&UL . DI

e UL RB Count, if RB=PART

# Transfer starting, cell restart if neede
# UL Frequency Tequest

# Autocormection if needed

# Trigger off
# Get frequency correction

ot ncertainty(mem_55) mem_56=19; mem_
P

ange External attenuation according to
# Settings according to: Mode RB UL (PART,
# Auto RB Detection switch off
RB t request
# RB Count request
# Set requested parameters

# Set reference level

# Auto RB Detection
et reference level

mel frequency
# BW to MHz
# Set carrier Bl
eded before request

th averaging v
>

@ Stop

2094

OTKpbITas apxXUTEeKTypa CKpUIITA

BcTpoeHHbI 0TAaA4YMK No3BONAET
MCNPaBAATL OWNMOKM B peasibHOM
BPEMEHMN.

OTnaaKy CKpMNTa MOXKHO
NPOW3BOAMNTL MO3TAMHO.

[lpn oThaake Bbl MOXeTe
BbINMOJIHATb NtOOYO0 KOMaHAY
CKpunTa B Ntobom nopsake.

OTKpPbITbIN MCXOAHbIA KO CKPUATOB
NO3BONAET MPOBEPUTH U
BaAMAMPOBATb Nt0HOW
pa3paboTaHHbIN CKPUMT.
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-

A pa3paboTKu CKPUNTOB o
He TpebyIOTCA CNOMKHDI
nporpamm

O6y4yeH




[I[peumyniecTBa aBTOMaTHU3aALUA

*  3Ha4yuUTeNbHOE COKpalleHMe BpemMeHM Ha pa3paboTKy 1 0TAaaKy 3a CY4eT NPOCTOThl
CKPUNTOB U A3blKa NPOrPaMMMPOBAHUNA, PEAAKTUPOBAHNA CKPUMNTOB B PEXKUME PeasbHOro
BPEMEHMN.

*  CraHgapTu3auma ckpunToB. MNoBbiweHne peHTabenbHOCTK nabopaTopun 3a cHeT egMHOro
NnoaxoJa KO BCEM M3MePUTE/IbHbIM NPUBopam 1 nNpoLeccam M3MepeHui.

*  Hannume MHOXKecTBa ApanBepos A9 060pya0BaHNA, pa3paboTKa HeJoCTatoLWMX No
TpebOoBaHMIO 3aKa34nKa.

¢ ad)d)eHTl/lBHoe NCMOJSIb30BaHWE AOPOTroCTOALNX CPeacTB M3MepeHMM, 3TaJ/IOHOB.

16



UNITESS Vision

UNITESS Vision — onuua UNITESS APM,
ABNAOLLEECA annapaTHO-NPOrPaMMHbIM
KOMMIEKCOM MaLLUMHHOIO 3peHmsn

NNS CYNTBIBAHMA 3HAYEHWUIM C SKPAHOB
N3MEepPUTENbHbIX NPMOOPOB.

Pa3paboTka OCHOBaHa Ha HEMPOHHbIX CETSX.

17



UNITESS Manager

¥ Unitess Manager Agmusucrparop - o X

®aiin Bua  HacTpoim Yuer = Crpasowrsan  [lokynenTel  Ananus  AQamicTpuposasme  Momols
[Rara odopunenna Tun CH Craryc 3ran sbinonnenns  3assaenne- 3aKad 4

33RBNCHNA-KBNTIHLM onnatbl pabor KBUTAHUNA
24.02.2021 INCUCELL 55 He onnaueno CH Bbigano 12811 000 "PMI "Mearexnnka”
24.02.2021 INCUCELL 55 He onnaueno CH Bbifano 12811 000 "PMI "Meparexinka”
24.02.2021 INCUCELL 55 He onnaueno CH BbijaHo 12811 000 "PMI1 "Mearexnnka™
24.02.2021 INCUCELL 55 He onnaueno CH BbigaHo 12811 000 "PMI "MepTexnuxa”
24.02.2021 6/7 He onnaueno CH BbifaHo 12811 000 "PMN "MepTexHuka"
24.02.2021 Incucell V111 He onnaueno CH BbigaHo 12811 000 "PMI "MeaTexuuka” ‘ ‘
24.02.2021 STERICELL 55 He onnaueno CH BbifaHo 12811 000 "PMI1 "MepaTexHuka™
24.02.2021 STERICELL 111 He onnaueno CH BbifaHo 12811 000 "PMI "MepaTexunka®
24.02.2021 GFL He onnaueno CH BbIgano 12811 000 "PMI "Mearexnuka™
24.02.2021 PosiTector 6000 He onnaveno PaGoTbi Bbinonnensr 12820 ®BY "Pocrect-Mocksa" (Ope
24.02.2021 Ang-704 He onnaueno CH BbiaHo 12821 000 "PMI "Meprexnuka”
24.02.2021 Y300YX7 4.2 He onnaueno CH Bbinano 12821 000 "PMI "Mearexumxa”
24.02.2021 AMR-70 He onnaueno CH BbifaHo 12821 000 "PMI1 "MeaTexHuka”
24.02.2021 Impulse 7000DP Onnaueno M BbigaHo 12822 000 "HHIKC CEPT"
24.02.2021 6/7 He onnaueno PaGoTbl BbiNONHEHbI 12823 ‘®BY "Pocrect-Mocksa" (Ope
24.02.2021 NKn-02mM He onnaueHo Pa6oTbl BbiNoNHEHbI 12824 A0 "MOCTA3"
24.02.2021 MKH-02M He onnaueHo Paborbi BbinonHenbl 12824 AO "MOCTA3" v
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UNITESS Lab Dashboard

[MaHenb ynpaBaeHus, coaeprkallasa BU3yan3mpoBaHHble NOAHbIe AaHHble O nfabopaTopun —
UNITESS Lab Dashboard. AsnaeTca coctaBHom yacTtbio UNITESS ERP.

duUHaHCHI [ 12

®UHaAHCOBbIE NOKa3aTe .

3arpy*eHHOCTb COTPYAHMKOB. 28 423 750, 399 e 114 977 038 (20.0%)
@ Tekywwmmn nepuopg 01.05.2021 —
16.05.2021
NHTerpmposaHHaa cuctema UNITESS T S
Am b | ent. @B NMpeabiaywwii nepuop 01.05.2020 —
16.05.2020
14 308 773,30P
YyeT 060pyA0BaHUSA, MPUHATOTO
Ha UCNbITAaHNA UAK KanMBPOBKY. [ oovroceonooma
Na6opatopuwn 5 3a Na6Gopatopun
YyeT coBCTBEHHOMO 3TaIOHHOIO . il ehas il
00 Ned442: 3050 117,53P +51.4%

obopyaoBaHuMs.

Nod43: 1178 799,95P +1.0%
@D Nod444: 1997 085,30P +104.1%
@D Ned445: 2947 179,84P +61.2%
@D No448: 3569 825,65P +36.1%
@D No449: 3028 668,34P +94.1%
@D No551: 2668 158,90P +60.6%

L ©

Ned41 Ned42 Ne443 Ne444 Ned45 Ne448 Ne449 Ne551 | 1

o OpraHu3sauus ‘ INaBopatopun ‘ TNa6opaTtopus I:I CexTopa /< Pab6oune mecta




Peanunsaumnsa KOMNAEKCHOro noaxoaa,
KOTOPbIN BK/ItOYAET B cebs cneayowme KOMNOHEHTbI:

AyanTt B1M3Hec-npoLLeccos Ile JproHoMmKa paboumx mect
/”I'IO,EII KNKOY” \

Pe3ynbtaT: “Uudposaa naboparopua”

ABTOMaTM3aLUMSA NOBEPKM/KaNMOPOBKM MocTaBKka 0bopyA0BaHMA

Ha3HayeHue 3a4a4 Ha BbINOHEHWE PaboT [epenayva gaHHbIX B PINC «APLLUMH»
Ha3sHavyeHne ncnonHuTena [leyaTb JOKYMEHTOB
KOHTPO/1b COOKOB BbINO/IHEHUA MacwTtabnpyemocTb NpoeKTa

XpaHeHue pesynbTaToB paboT
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[IpeuMyliecTBa AJ1d J1abOpaTOPUH

3HaYUTENbHOE YBEIMYEHME CKOPOCTM NPOBEAEHNSA U3MEPEHUIA.

Lindposas Konma meToaMK NnoBepKn\KambpoBKN, METO40B U3MEPEHUIA.
[TonHoe cobnogeHne MeToaunkK.

dopmmpoBaHme LMPPOBOro NPOTOKONA.

SPPEeKTMBHOE MCMNONb30BAHME AOPOTrOCTOALMX CPEACTB M3IMEPEHUM, STA/IOHOB.
YMeHblIeHWe BANAHMA YeloBeYeckoro Gpaktopa npm n3mepeHmnsx.

B3anmo3ameHAEeMOCTb nepcoHasa.

BepTuKanbHOe UMdPOBOE ypaBaeHMe B peasbHOM BPEMEHM.

MHTerpauma ¢ MHPOPMALIMOHHbIMM M GUHAHCOBbLIMM CUCTEMAMMN.
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U UNITESS

ABTOMATU3ALIMA UBMEPEHUH



