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— TlpocMoTp 1 pefakTnpoBaHve ModyIMpoBaH- —
HbIX CUFHAsOB.

— AHanus n gemoaynsaumnsa curHanoB ¢ PSK n QAM
BMAaMN MOOyNALNA.

— AHanus curHanos ctaHgapta 4G LTE.
— AHanu3 curHanos ctaHgapta 5G NR.

— [lopaepxka pasHbix dopmaToB dannos Gop-
Mbl CUrHana.

—  VIHTYUTMBHO NOHATHbLIN MHTEpdEenc.

Signal Analysis — nporpammHoe ob6ecneyeHune, NO3BO-
nsoluee npocmaTpmBaTb, peAakTMpoBaTb U aHanmsu-
poBaTb MOAyNMpPOBaHHble curHanbl. OHO He npuBA3a-
HO K KOHKPEeTHOMY nameputesibHomy npubopy mnam Mo,
UTO NMO3BONAET HE OrpaHM4YnBaTb cebsa B BbIOOpe Npo-
rPaMMHBbIX 1 annapaTHbIX CPEACTB.

Pexxnmbl paboTbl

— PeXxwunm BeKTOpHOro aHanmnsa curHanos «Vector
Analysis»:

Pexxnma aHanmsa curHanoB ctaHgapTa 4G LTE (onuwms
«ALTE»):

~ aHanvM3 napameTpoB MOAY/IMPOBAHHbIX CUrHa-
noe. ctaHgapta 4G LTE B Hucxopsawem (Downlink)
kaHane cesasu (EVM, Power, RSTP n 1.4.);

~ UM3MepeHue napameTpoB 6a30BbIX CTAHUUWN CTaH-

papta 4G LTE anga npoBefeHsa TeCTMpOBaHUS

Ha coOoTBeTCTBME TPebOoBaHUAM CTaHaapTa

TS 36.104;

rpaduyeckunii aHanm3 Mogy/IMPOBaAHHbIX CUIHasIOB.

Pexxnm aHanusa curHanoB ctaHgapta 5G NR (onumsa
«ANR»):

~  aHanu3 napameTpoB MOOY/IMPOBAHHbIX CUMHa-

no. ctaHgapTta 5G NR B Hucxoaswem (Downlink)
kaHane ceasun (EVM, Power n 1.4.);

~  M3MepeHue napameTpoB 6a30BbIX CTAHLMKN CTaH-

napta 5G NR ans npoBegeHus TeCTMpPoOBaHUSA
Ha COOTBeTCTBME TPebOoBaHUAM CTaHAapTa
TS 38.104;

rpaduyeckunii aHasam3 Mogy/IMpPOBaHHbIX CUIHAsOB.

Signal Analysis nogaep>xuBaer:

—~ npeaBapuTeNbHbIN aHanM3 CUrHasoB B YaCTOTHOM

1 BpEMEHHON obnactu; —
~ pefakTMpoBaHWe CUrHasos; —
—~ BbIGOp y4yacTka curHana gna 6onee getanbHOro

aHanusa; —
~ KoHBepTauus popmaTtoB dpannos GpopMbl curHana.

— Pexum aHanusa curHanoB cTaHAapTHbIX BUOOB —
umndposomn mogynsaumm «Digital Modulation» (onumsa
«ACDM>): —

- pemopynauus curHanos ¢ PSK 1 QAM Buaa-
MU MOAyNAunK;

- M3MepeHue NnapamMeTpoB MOAY/IMPOBAHHbBIX CUIHa-
noe (EVM, MER n 1.0.);

~ rpadumyeckmin aHanmM3 MoayIMpPOBaHHbIX CUIHANOB.

3axBaT CUrHasa C aHanM3aTopoB CNeKTpa/CcurHana;

paboty ¢ pannamu, cbopmMMpoBaHHbIMU NPOrpPaMm-
HbIM obecneyeHnem Signal Lab;

coxpaHeHue curHanos B pansbl, NOAAEPXKMBAEMbIE
BEKTOPHbIM reHepatopom curHanos ['7M-06 cepun
«Beray;

paboTy ¢ Habopom dopmaToB danioB C OTKPbLITbIM

onucaHunewm;

N3MepeHMe 3aHNMaeMOM NOIOChI U MOLLHOCTU

B KaHanax.
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TexHUYeckne XxapaKTepUCTUKU

Pexxum BekTopHOro aHanusa curHanoB «Vector Analysis»

MNCTOYHMK AaHHbIX dann GopMbl curHana, aHanM3aTop CNekTpa/cUrHanos

MopnepxnBaemMble dopmaTbl pannos . - o
*.mwy, *.bin (oanHapHOM 1 ABOHOM TOYHOCTHK), *.txt, *.dat
dopmMbl curHana

CreKTp curHana, 3aBMCUMOCTb | 1 Q COCTaBNAOLWMX CUrHANa OT BPEMEHU, 3aBUCMMOCTb MOLL-
Otob6paxaemble rpadmkmn
HOCTW CUrHana oT BpeMeHU

Mpadunyeckmne apdpekThbl addeKT nocnecBeyeHmns, CnekTporpamma
Bo3MoXHOCTH No pedakTMpoBa- YMeHbLUEHWe YacToTbl AUCKPEeTU3aLmnm CUrHana, MaclutabupoBaHne curHana, yMeHblueHve
HUIO CUrHanoB O7TMHBI CUrHasa, CMeLLeHne YacToTbl HEeCyLLero curHana

Onuua «<ACDM» - pe)xum aHanusa CUrHasnioB CTaHAAPTHbIX BUMAOB undposoi moaynsaumm «Digital Modulation»

MCTOYHMK AaHHbIX daiin popmbl CUrHana, pexmnm BEKTOPHOro aHann3a
MopnepxnBaemMble dopmaTbl pannos .
*.mwy, *.bin, *.txt
dopmMbl curHana
MopnepxnBaemble popmaTtbl PSK BPSK, 1/2-DBPSK, QPSK, QPSK EDGE, QPSK 11/4 offset, /4-DQPSK, 11/8-D8PSK,
BWOOB MOAYNALMN 8PSK, 8PSK EDGE, D8PSK, 16PSK
MopnepxnBaemble dopmatsl QAM
16QAM, 32QAM, 64QAM, 128QAM, 256QAM, 512QAM, 1024QAM
BUAOB MOAYNSLMN
Tun nameputenbHoro epunsTpa OTCyTCTBYET, HallkBUCTa, «<KOPEHb M3 NPUNOAHATOrO KOCUHYCa»
CMeKTp CUrHana, 3aBUCUMOCTb | 1 Q COCTaBNSIOLLMX CUrHANa OT BPEMEHW, 3aBUCUMOCTb MOLL-
OTo6paxaemble rpadpukn HOCTM CMrHana oT BPEMeHM, BEKTOPHasA AMarpamMmma, AvarpaMmmMa co3Besams, 3aBUCMMOCTb
EVM ot BpemeHu
Mpadunyeckmne apdpekThbl addeKT nocnecBeyeHmns, CnekTporpamma
Tab/1MUa M3MEPEHHbIX NapamMeTpoB MOAYIMPOBAHHOIO CUrHaNa, Tabnvua AeMoayNMpoBaH-
Otob6paxaemble Tabnuubl
HbIX CUMBOJ1OB
EVM, makcumanbHoe 3HaveHne EVM, Magnitude error, Phase error, MER, SNR, owmn6ka no 4va-
M3mepsieMble napamMeTpbl MOAY/IMPO-  |CTOTE HECYLLEero CUrHana, Be/IMYnHa npocavynBaHns HeCyLLero CurHana, BeIMUYnHbl paccorna-
BaHHOro cuMrHana COBaHWs aMnnTyabl U Gasbl MeXay KOMMIEKCHbIMU COCTaB/SIOWMMM CUrHaNa, MOLLHOCTb MO-

AYyNNPOBaHHOIO CUrHana, cpegHne 3HadeHns Bcex nepeyvyncneHHbixX napameTpos

TexHUUYeckne xapakTepuUCTUKMN Npu paboTte ¢ aHanM3aTopamu cnekTpa cepum CK4M

MakcumanbHas nosoca aHanmsa, My 4
MakcrumManbHoe KONM4YecTBO TOUEK, KOTOPOE MOXHO 3anpoCuTb C aHanm3aTtopa cnekTpa 100 000
MpumeHsemasn okoHHas dyHkumMa BINd npu otobpaxkeHun cnekTpa 6nakmaHa

[MapameTpbl KayecTBa gemoaynaumum curHanos ¢ PSK Bugamun mogynsaummn Ha Yyactote 1 ML, CKOPOCTbio C1efoBaHUsA CUMBOOB
100 kI'y, konnyectsoM cumonoB 150, dunetpom HakBucta ¢ kKoapduumeHTom crnaxxkmanuns 0,7

EVM, % ck3., He 6onee 0,5
Owwubka no amnnutyae, Ab, He 6onee 0,3
Owwubka no ¢ase, °, He 6onee 0,3

MapameTpbl KayecTBa gemoaynaunm curHanos ¢ QAM Bngammn Mmoaynaumm Ha Yactote 1 T, CKOPOCTbIO CefoBaHUst CUMBO/IOB
100 kI'y, konnyectsoM cumonos 800, duneTpom HakBucta ¢ KoapduumeHTom crnaxmanuna 0,7

EVM, % ck3., He 6onee 1,2
Owwubka no amnnutyae, Ab, He 6onee 0,5
Owwubka no ¢ase, °, He 6onee 0,6
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Onuumsa «ALTE» — pexxum aHanusa curHanoB ctaHgapta 4G LTE

MCTOUHMK AaHHbIX

MopnepxnBaemble dopmaTbl pannos
dopMbl curHana

MpenycTtaHOBNEHHbIE TECTOBbIE

Mogfenv B COOTBETCTBUM CO cTaHAapTom TS
36.141

Pexxnum nepepauv AaHHbIX

LLinpnHa kaHana

Otob6paxaemble rpadmkun/Tadbnuubl

MN3mepsaemble napameTpbl

dann GopMbl cUrHana, PeXxXmMM BEKTOPHOrO aHann3a, aHam3aTop CnekTpa/curHanos

*.mwy, *.bin (oanHapHOM 1 ABONHON TOYHOCTH), *.txt

E-TM1.1; E-TM1.2; E-TM2.0; E-TM3.1; E-TM3.2; E-TM3.3

FDD, TDD

1,4;3;5;10; 15; 20 My,

CnekTp curHana, 3aBUCUMOCTb | 1 Q COCTaBASAOLLMX OT BPEMEHW, 3aBUCMMOCTb MOLL-
HOCTW OT BpeMeHU, obLias MHGopmaunsa o curHane (MOLLHOCTb, owmnbka vyacTtoTbl, EVM
1 T.4.), AvarpaMMa co3Be3aus, pacrnpefesieHre YacToTHO-BPEMEHHOro pecypca, UH-
dopmaLma no kaHanam v curHanam BHyTpu Kagpa (EVM, MmowHocTb, BUA4 Mogynsaumnm
nT.A)

3aHMMaeMasi Nonoca, MoLWHOCTb B kKaHane, RSTP, OSTP, kpecTt-dpakTop, cpeaHee

EVM B kagpe, owmnbKa 4acToTbl Hecylero curHana, EVM 1 MoLWHOCTb ANs KaXaoro Ka-
Hana u curHana (PSS, SSS, RS, PCFICH, PBCH, PHICH, PDCCH, PDSCH)

Onuusa «<ANR» — pexxum aHanusa curHanoB ctaHgapTta 5G NR

YacToTHbIV AManasoH
MakcrManbHas nosnoca curHana

MpenycTtaHOBNEHHbIE TECTOBbIE MOAENN
(TM) ons Hucxoaswero kaHana (Downlink)
B COOTBETCTBUWN CO cTaHAapTom TS 38.141

MpenycraHoBneHHble FRC koHburypaumm
Onsa Huexoasuero kaHana (Downlink) B co-
OTBeTCTBMM CO cTaHaaptom TS 38.101

Otob6paxaemble rpadukun/Tadbnuupl

N3mepsaemble napameTpbl

MCTOUHMK AaHHbIX
MopnepxvBaemMble dopmaTbl Ganios
dopmbl curHana

Pexxvm nepegayuv AaHHbIX

FR1 FR2
100 Mly 400 MIy
NR-FR1-TM1.1
NR-FR1-TM1.2

NR-FR1-TM1.1
NR-FR1-TM2

NR-FR1-TM2
NR-FR1-TM2a

NR-FR1-TM2a
NR-FR1-TM3.1

NR-FR1-TM3.1
NR-FR1-TM3.1a

NR-FR1-TM3.1a
NR-FR1-TM3.2
NR-FR1-TM3.3

QPSK, 64QAM, 256QAM QPSK, 16QAM, 64QAM

CnekTp curHana, 3aBUCUMOCTb | 1 Q COCTaBNSAOLLMX OT BPEMEHU, 3aBUCMMOCTb MOLL-
HOCTW OT BpeMeHu, obLias nHdbopmaunsa o curHane (MOLHOCTb, owmnbka YyacToTbl, EVM
W T.4.), AvarpaMMa co3Be3aus, pacrnpeaeneHe YacToTHO-BPEMEHHOro pecypca, Hoop-
Mauunsa no KaHanaMm v curHanam BHyTpu kagpa (EVM, MoLwHoCTb, BUA MOoaynsaumm v T.4.)
3aHMMaemasi Nonoca, MOLLHOCTb B KaHane, cpeaHee EVM B kagpe, owmbka 4acToTbl He-
cywero curHana, EVM n MowHocTb Ansa Kaxaoro kaHana v curHana (PSS, SSS, PBCH,
PBCH DMRS, PDSCH, PDSCH DMRS)

dain popmbl curHana, pexmMm BEKTOPHOro aHann3a, aHanmM3aTop CrekTpa/curHanos

*.mwy, *.bin (oAnHapHOM 1 ABOIHOM TOYHOCTH), *.txt

FDD, TDD





