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Annomayua. B HacTosillee BpeMsi aKTyajeH KOHTPOJb
NMOTOKA HH(OPMALIMH B CeTH 00CIy:KMBAHMSI ONEPATOPA CBA3H.
B pamkax 3Toii 3a1a4u He00XOAUMO €O3AaTh HHCTPYMEHT JJIsI
HeNnpepbIBHOT0 aHAJIW3a CHTHANAa B 3(pupe 6a30BoOii cTaHUMM.
Hcnonb3oBanue HelpOHHOI ceTH CeMAHTHYECKOM
CerMEeHTAllMd B COBOKYNHOCTH ¢ o0y4aomuMm Habopom
JAHHBIX MO3BOJISIET PEIUTh BONPOCHI HACHTH(PHKANUH
CHUTHAJIOB, OBICTPOI0 pearupoBaHNs HA aBapUH 000PYA0BaHUA
M HACTpoiiKkM 0a30BbIX cTaHuui. [{as peanuzanuu o0y4yeHus
HelipoceTH  BO3HHKaeT He00XOAMMOCTL B  TIeHepalMH
00y4alLUX JAHHBIX — CIIEKTPOrPaMM.

Knwueevie cnosa: LTE; 5G NR; RMC; TM NR; FRC;
CREKMPOPAMMA; 2eHEPAUUA CUZHAI06; HeUPOoCcemD

|. BBEJEHME

CoBpemennbie cetr MoOwibHOM cBsi3u LTE u 5G NR
MIPEABSBISIOT BBHICOKHE TpeOOBaHWSA K KauecTBY Iepefadu
JAHHBIX, HAAEXKHOCTH COeguHeHHs H 3(pdexkTnBHOCTH
UCIONIb30BaHusl  panuopecypcoB.  Jlnst  obecrieueHust
COOTBETCTBHSL OOOpYHOBAaHHS M aJITOPUTMOB 00pabOTKH
curHaioB craHgapraM 3GPP  wucnonp3yloTcst TecTOBbIE

KOH(UTypanun KaHaJIoB, KOTOpBIE TI03BOJISIIOT
BOCTIPOM3BOJIUTh Ppa3iM4YHbIE CIIEHApUU pPabOTBI CETH B
KOHTPOJIMPYEMBIX  YCIIOBHSIX. Ot KOH(Urypanun

MIPUMEHSIOTCA Ha d3Tamax TeCTHPOBAaHWA U CepTH(HKaIUH
TEJICKOMMYHHUKAlIMOHHOTO O0OpYZIOBaHMSA, a TaKke Uil
ONTUMM3ALUY IAPAMETPOB CETH.

B LTE x OCHOBHBIM THIIAM TECTOBBIX KOH(HUTypamuit
otnocsres Reference Measurement Channel (RMC), Fixed
Reference Channel (FRC) u Enhanced Test Model (E-TM).
OtH MOJIeIH UCIIOJIB3YIOTCS JUIst MPOBEPKH
NPOU3BOAUTENILHOCTH MPUEMHUKOB H TIEPEaTYNKOB, OLECHKH
YCTONYMBOCTH CHTHAJIOB K TIOMEXaM, a TaK)Ke TECTHPOBAHUSI
CeTeBOro 00OpyI0BaHMs B YCIOBHAX HArpy3ku [1].

B cersx 5G NR ananornuHple 3alaud pEIalOTCS C
momorsio Fixed Reference Channel (FRC) u NR Test Model
(NR-TM). Dt koHObHUTypamun MO3BOJISIOT aHATM3UPOBATH
XapaKTepUCTUKH  CIEKTpa, IPOBEPSATb  COOTBETCTBHE
napaMmeTpoB pamuouHTepdeiica TpeOOBaHUSAM cCTaHAApTa U
OIICHUBATh BIMSHUE pA3IMYHBIX CXEM MOIYJISINUU U
KOJMPOBAHMS HA KAYECTBO CBs3H [2].

Hcnonp3oBaHne  TecTOBBIX  KOH(uUTypauuii  maér
BO3MOXHOCTb CTaHAAPTH3WPOBATh MPOIECCHl IPOBEPKH
KayecTBa M YIpOIaTbh pa3pabOTKy HOBBIX TEXHOJIOTHI
MOHHUTOpPHMHTa ceTH. B wacTHOCTH, COOpaHHBIE TECTOBBIC
JaHHBIE MOTYT OBITH WCIIONB30BAaHBI IS OOydeHHA
HellpoceTel, 4TO OTKpBIBaeT MEePCIIEKTHBBI
aBTOMATH3MPOBAHHOTO KOHTPOJS M aJaNnTalid CeTH B
peXUME PeaabHOTO BPEMEHH.

Il. LTERMC

RMC (reference measurement channel) — sto sTanonHbIE
MU3MEPUTCIIbHBIC KaHaJlbl, UCHIOJIb3YEMbIC IJI1 TECTUPOBAHUA
MIPOU3BOUTEIILHOCTH LTE-cucrem, OIMCBIBAIOIIHE
napameTpsl pU3NIECKOTO YPOBHSI.

Jns anamu3a LTE-curHama ¢ BBICOKOH CTCIECHBIO
3arpy3Kd HCIHOJB3YIOTCSI OTMOPHBIA HW3MEPHUTEIbHBIN KaHAI
R.31-4 [3] u comocraBneHHblii ¢ HuM kaHan R.31-3A B
Tabum. 1.

TABJINLIA 1. XAPAKTEPUCTUKU R.31-3ANR.31-4
OnopHblii KaHAT R.31-3A R.31-4
IIponyckHas MI'y
CMOCOOHOCTH 10 20
KaHaja
BbieneHHbIe Pb 3...49 Pb 4...99
0J10KHU pecypcoB pacopesieneHsl | pachpeeneHsl
B 5 mojakazape B 5 mojaKazape
PB 0..49 PB50..99
pacmpesieneHsl | pachpeeneHsl
B TIOJIKAIPax B TOJKAIpax
1,2,3,4,6,789* | 1,2,34,6,7,89*

Broiesniennblie

CcyOKaaApbI HA OUH 10 10

paauoxaap

Moayauus 64QAM 64QAM

CkopocTh

KOJHPOBAHHSI

Hoaxaap Bute 085 0.88

1,2,3,4,6,7,8,9 ) )

Moakaap 5 Butsl 0.89 0.87

Hoakanp 0 Buts 0.90 0.90

Hndopmanuonnbii

OUT MOJIe3HOI

HArpy3Ku

Honkanp brret 36696 75376

1,2,3,4,6,7,8,9

Moaxanp 5 BuTtsr 35160 71112

Hoakanp 0 Butsl 36696 75376

KouunuectBo Ecau npucyrctByet 6o1ee

0JI0KOB KoJ1a OJIHOTO KOJIOBOTO OJIOKa, K
Ka)XIOMY KOJIOBOMY OJIOKY
MIPUCOETUHACTCS
JIOTIOJTHUTEIIbHAS
nocenoBarenbHocth CRC m3 L =
24 6wur.

IMoakanp Buter

12,346,789 6 13

Moakaap 5 Butsr 6 12

Hoakanp 0 Butel 6 13

BuTtel 1BOoMYHOTO

KaHaja

IMoakanp Buter

12346789 43200 86400

Hoakanp 5 Butel 39744 82080

Moakanap 0 Buthr 40752 83952

KoanuecTBo ci1oeB 2 2

MaxkcumajibHast Mowut/c

NpoNyCcKHast

CIOCOOHOCTb, 36.54 74.95

ycpennenHasi no 1

Kaipy

Kareropuu AT >2 >3

*OrpaHH4YCHHE CBS3aHO C OCOOCHHOCTSMH Pa3ZICNICHUS PECYPCOB MEKIY
VIOpaBISIOIEH M [OJb30BATENbCKOM HMH(OpManmeil, a Takke C
0COOCHHOCTSIMU PEXUMa PabOTHI.



W3 taban. 1 BuaHO, uyto KoHurypanuu R.31-3A u R.31-4
OTJIMYAIOTCA IMHMPHHOM IIOJIOCHI IpoIycKaHus. Bcnencrsue
storo R.31-4 obnanaer OONBIIMM KOJIMYECTBOM PECYPCHBIX
0JIOKOB ¥ OOJBIIMM KOJMYECTBOM OUT ITOJIE3HOW HArpy3KH.
R.31-4 nanbGonee moaXo MMM IS TIOCTABICHHON 3a1a4y 1
obecnieunBaet Tpebyemble ycioBus B kaHane LTE.

RMC R.31-4 MO3BOJISIET BOCIIPOU3BECTHU
«HarpyxeHHblii» LTE kaHam u mpoBepuUTh CIIOCOOHOCTH
CHUCTEeMbl TepelaBaTh OONBIIOW MOTOK JaHHBIX B
mucxofsmieM kaHare. HMcmonesys E-UTRAN Test Model
[4], cozmaérest TectoBhiit kKaHan LTE, mapamerpsl KOTOpOro
MIPUBECHEI B TA0M. 2.

TABJIULIA II. E-TM KOHO®UT'YPAIIUA

Tun npoduist 3aAepKKH,
cootBetcTBytowmii Extended
Typical Urban.

KosnuecTBo aHTeHH NpUEMHHKA
JloruepoBckas yacToTa,
oTpakaromas MOOHIEHOCTb
10JIb30BATEIIS.

YPpoBEHb KOPPEISIIIUI MEKTY
antenHamu B MIMO-cucreme
YacroTa AMCKpEeTU3aLuHy,

DelayProfile ETU

NRXxANts 4

DopplerFreq 70 T

MIMOCorrelation Low

SamplingRate 30 MI'n cootBercTBytomas 20 MI'n LTE
HauanbHoe 3HaueHue 11
Seed 1 reHepaTopa clay4yaiHbIX YHCel B

MOJIENH KaHaja
0 HauansHoe Bpems
MOJIEIMPOBAHMSI KaHala

Tun monenu kaHaua,
BbIOPAHHOM JUI UMUTALMU
3aTyxaHus B kaHane E-UTRA
(GMEDS - Generalized Model
for Extended Delay Spread)
Konnuectso myreii B Mozenu
KaHaJIa, OTPAXKAIOIINX
MHOTOIIy4eBOe
pacrpocTpaHeHHe CUTHAIA
®iar, yka3bIBaromuii Ha
HOPMAH3AIHIO0 KO3 OHIMEHTOB
3aTyXaHus myTel

InitTime

Model Type GMEDS

NTerms 16

NormalizePathGains | On

Ha puc. 1 npuBenena cnekrporpamma curHana R.31-4.
Jnst  peanmmsamn  M300paskeHHss OBIIM  BOCTIPOM3BENICHBI
yCJIOBHSl Tiepefiayd CHUrHaja, a HMEHHO, MHOTOIOTOYHOE
MIPOCTPAaHCTBEHHOE MYJIbTHIIIEKCHPOBAHUE (Spatial
Multiplexing) u koaupoBanue. YacToTa JAUCKPETHU3ALNH
ycraHoBieHa Ha ypoBHe 30 MI'm ¢ momocoll mpomyckaHust
20 MTI'.

Cnektporpamma LTE curiana R.31-4
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Puc. 1. Cnekrporpamma cursana R.31-4

Ha cnekTporpamme oToOpakeH cUTrHaN 0e3 MCKajKCHH.
OTo0pakaroTcst HaeaIbHBIE YCIOBHUS Iepenadu, ¢ YeTKUM U
OPraHW30BaHHBIM PacCIIPEICIICHEM MOIIIHOCTH.

Jlnst peanmu3aiyy MOJICIN KaHaja, KOTopasi peCcTaBlIcHa
Ha puc. 2, ucnonb3oBaiics kanan ¢ npopunem ETU (Extended
Typical Urban), xoTopblif 0XBaThIBAET THIIMYHBIE YCIOBHS,
BCTPEUAIOIMECS B TOPOJCKMX W HPUTOPOAHBIX paifoHax ¢
HU3KHM W CPETHAM YPOBHEM MOOWIBHOCTH. Mojenb KaHaia
ObLIa HACTPOCHA HA UCIIOJB30BaHUE 4 AHTEHH HA MPHEM, YTO
COOTBETCTBYET MapaMmeTpaM KaHaia B cranzapre LTE mis
YILy9IICHHS IPOU3BOIUTEIBHOCTH CHCTEMBL.

Cnektporpamma kaHana (SNR = 20 dB)
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Puc. 2. Cnexrporpamma curtana R.31-4 ¢ no6asnenuem nryma 20 1b

[Tpu npoxoxIeHny CUrHajiga 4yepe3 KaHai ¢ (eidauHrom,
CIeKTporpaMMa npuoOperaeT Ooyiee CIOXHBIM BHI, C
N3MEHEHUSMH B PAcHpe/ieIeHHH MOITHOCTH, YTO OTpakaeT
HaJIM4i€ MHOTOJIy4eBOIO PACHPOCTPAHEHHS W Mepeaadu
CUTHAJIa C IOMEXaMH.

[lpumeHeHne  cmekTporpamMMm Uil BU3YaJIH3alUH
W3MEHEHNI B CHUTHAJIe ITOKa3aJlo, KAaK Pa3JIMYHBIC YCIIOBHS
nepenayl — Takue Kak (pelauHr U 100aBIeHHe yMa MOTYT
BJIMSITHh Ha KQUECTBO CHTHAJIA.

I1l. 5GNR-TMu FRC

Jnst co3manus curHanoB 5G NR ObuTH MCTIONB30BaHBI
KoH(puUrypaunu Hucxozasuen Juunu cesizu NR-TM u FRC,
npejHa3Ha4YeHHbIE  JUISl  TECTUPOBAaHHS  COOTBETCTBHS
napameTpoB. TectroBbie Mogenn NR (NR-TM) onpenenens
JUTsI TECTUPOBaHUs paguodacToT 6azoBoit cranimu (BC), a
¢ukcupoBanHble omopHble KaHaiel Fixed Reference
Channel (FRC) — mnst TecTHpOBaHUS BXOIHBIX CUTHAJIOB
noJb3oBatesbekoro odbopynosanus (UE).

Jns coznanus tectoBbIX Mozened NR ucnosibyrorcs
cJeIyIOUINe MapamMeTphl:

o TIpomomKuTeNnsHOCTD, KOTOpas paBHa 1 ¢peiimy (10
Mmc) gt FDD u 2 dpetima qist TDD (20 mc).

e Hymepauus cioroB or 0 mo 10x2*-1, roe p -
3HauYeHHE, COOTBETCTBYIOIIEE DPACCTOSHUIO MEXIY
MTOTHECYIIIAMHU.

o OOpryabl 1HKIHUeckuid mpedurc (CP), KoTopbIit
HU3MEHSIETCST B 3aBHCHMOCTH OT T[OJHECYIeH u
HOMepa CJI0Ta.

e Bupryansusle 6sioku pecypcos (BBP) — normueckne
eVHUIIBI, CBS3aHHBIE C (QU3WYECKUMH OJIOKaMH



pecypco (PBP) m 3akpemsieHHBIE 32 KOHKPETHOM
nepenadei.

o Ngrg — KOHpUTYpaLHs TOIOCH MpomycKaHus [5].

TABJINLIA III. KOH®OUTYPALMS TTOJIOCHI ITPOITY CKAHUS
NRB ju1s FR1
SCS | 3 5 10 15 20 25 30

kg MI'g MI'g MI 1t MI 1t MI'1g MI'1g MI'1g

NRB NRB NRB NRB NRB NRB NRB

15 15 25 52 79 106 133 160

30 N/A 11 24 38 51 65 78

60 N/A N/A 11 18 24 31 38

B tabn. 3 nmokazaHo, Kak KOJIMYECTBO PECYPCHBIX OJIOKOB
(NRB — Number of Resource Blocks) wusmensercs B
3aBUCHMOCTH OT Subcarrier Spacing, T.e. pacCTOSIHHS MEXKIY
HOJHECYIIMMH W OT IIOJOCHI TMpoIycKaHus. Mcxoms wu3
MPENCTABJICHHBIX MAPaMETPOB, MOXHO CIETATh BBIBOA: YeM
[IHPE [OJNOCa IPOIYCKaHHs, TeM OOJbllee KOJIHYESCTBO
pPECYPCHBIX  OIIOKOB MOXKHO — HCIIONb30BaTh, MOCKOIBKY
Oonpluas MOJIOCAa MPOMYCKAHWS MO3BOJSIET —IIepeaaBaTh
6oITbIIIEe TAHHBIX OJJHOBPEMEHHO.

Hns  ompenenenHpix komOmHammit SCS W TOIOCH
nponyckanus 3HaueHus NRB wHe moctymubr  (N/A).
Hanpumep, SCS = 60 x['m He moxnep>kuBaeTcs U TOJIOC
nponyckanus 3 u 5 MI'. DTo yka3bIBacT Ha OTPaHHUUYCHHUS B
KOH(HUTYpaLUsIX CHCTEMEI.

Jlns pagroyactoTHoro muamazona 450 MI'm — 6 000 MI'g
(FR1) ¢ BpemenHsIM pasaenenueM kaHanos (TDD) TectoBsie
MoJieTi 0a3UPYIOTCS Ha OCHOBE KOH(PHUTYPAITUH HUCXOISIICH
JIMHUM CBS3U, KaK IO0Ka3aHO B Tali. 4, ¢ MCHOJIb30BaHUEM
TDD-UL-DL-ConfigCommon - KOH(HUTYparust
JTUHAMHYECKOTO AyOIMPOBaHUSA C BPEMEHHBIM pa3JieliCHHEM
(TDD) mns Bocxomsmueit (UL) u Hucxomsmeit (DL) muawwmit
cessu u TDD-UL-DL-ConfigDedicated — xoudwuryparms,
KoTOopas mIpuMmeHsercs B pexume TDD juis BblaeneHus
BPEMEHHBIX pecypcoB i nepenad no Bocxonsiiemy (UL) u
nucxopimemy (DL) kananam cBsi3H, onpeaessiomas madioH
U pacnpejielieHre BpeMeHHbIX cinoToB i nepegad UL u DL
BHYTpH pajauokazapa [6].

TABJIULIA 1V. KoHourypaumu TDD 1s1 5G-NR-TM
Tdd-UL-DL-Configuration
OmopHBII HHTEPBAT MEXIY 15 xI'ng
MOAHECYIIIMHI
Tlepnoan4YHOCTD NEPEKIIOYESHUS 5mc

DL/UL (3a o= 1iepron)
KonnuecTBo ¢10TOB HUCXOISAIIEH 1
JIMHUH CBSI3H
KonuuecTBo CHMBOIIOB 0
HUCXOSIIEN TMHUU CBSI3H
Konn4ecTBo ¢lI0TOB BOCXOASAIIIEH 0
JIMHUH CBSI3H
KonunuecTBO cuMBOJIOB 0
BOCXOJISIIICH JIMHUM CBSI3U
Tdd-UL-DL-ConfigDedicated
KonuuecTBOo CHMBOIIOB
HUCXOMSIICH JIMHUU CBSI3H
KonuuecTBO cCHMBOJIOB
BOCXOJISIIICH JIMHUM CBSI3U

Jliis cnota#l: 10

st ciota#l: 2

Wunekc cnora 1
KonnuectBo CMBOIIOB 10
HUCXOMSIICH JIMHUU CBSI3H

KonunuecTBO cuMBOJIOB 2
BOCXOJISIIICH JIMHUM CBSI3U

Unnekc cimora 2,3
CHuMBOIBI allUplink
Mnnekc ciaora 4

CHUMBOJTBI allDownlink

HyneBble 3HaueHus 17151 mapamMeTpoB, IPE/ICTaBICHHbIE B
Tabm. 4 i KOHQUTYpAIUH JHHAMHUYECKOTO TYOIUPOBAHUS
¢ BpemeHHbIM pazaenenueM (TDD) nnst Bocxopsimeit (UL) n
Hucxosamei (DL) muHuA CBSI3M, YKa3bIBAIOT Ha TO, 9TO B
ctpykrype TDD 0OTCYTCTBYIOT IIOJHOCTBIO BBIJICIICHHBIE
camotel mis DL wmiam UL. D10 03Hayaer, 4To B JAaHHOK
KOH(UTypallMd  HMCHONB3YIOTCS THOKHE  CIIOTHI, T. €.
IUHaMpu4eckoe pacrpeneneHue cumBoioB OFDM  m
ynpasistoneld HHGOpMaIK BHYTPH OJJHOTO CyOKaapa.

8 g =

Broku pecypcos (RB)

o
o

2 4 6 8 10 12 14 16 18 20
Cnotbl

Puc. 3. Cnextporpamma curnana 5G NR-TM

Crnekrporpamma curHaa 5G NR-TM npuBeseHa Ha
puc. 3. B naHHOM mpHuMepe UCTIONb3yeTCsl TECTOBAsT MOJIENb
NR-TM 1.1 ¢ nmosocoit nporyckanust 10 MI'n, Ha Hecymei
¢ marom noanecyiei 15 k',

Jlns co3nanust FRC 06miero (hu3nueckoro HUCXOASIIETo
KaHaja (PDSCH) HCIOJIb3YIOTCS napameTpel,
ompeneneHubie B Tabu. 5 [7].

TABJIMLIA V. OBIIME ITAPAMETPBI PDSCH 1151 FRC
Pasmenienne B 4aCTOTHOM
obmactu CORESET Full BW
Pasmenienre Bo BpeMEHHOM 2 OFDM cuMBoJ1a B Hauajie
obnactu CORESET Ka)KJI0T'0 CJI0Ta
Tun orobpaxkennst PDSCH Tum A
Munexc HayaIbHOro CUMBOJIA 2
PDSCH
Konuuectso
MOCJIEI0BATENBHBIX CHMBOJIOB 12
PDSCH
Oo0bennnenue PRB s
PDSCH PRBs | 2
O0nenunenre PRB false
Tun DMRS Tun 1
KosnuecTBO 0MOTHUTENBHBIX 2
DMRS
Munexc neppoit
nojuecynel B PRB, 0 msa CSI-RS resource
UCTIONB3YEMOM JUIs 1,234
CSI-RS
OFDM-ciMBos! B Il();d63zmx CSI-RS resource
PRB, ncnomsyemie lo = 10 mmst CSI-RS resource
s CSI-RS
2u4
Konuuectso noptos 1 gys CSI-RS resource
CSIRS | csiRs 1234
IInorHoCTH 3 mia CSI-RS resource
pasmeniernsi CSI-RS 12,34
15 kI'y SCS: 20 s CSI-
RS resource 1,2,3,4
Tleproau4HOCTH Slots 30 xI'u SCS: 40 psa CSI-
nepegaun CSI-RS RS resource 1,2,3,4
60 k' SCS: 80 nna CSI-
RS resource 1,2,3,4




15 kI'y SCS:
0 st CSI-RS resource 1 u 2
1 s CSI-RS resource 3u 4
30 kI'; SCS:
1 s CSI-RS resource 1 u 2

Cwmenienue CSI-RS B
caoTax Slots

2 s CSI-RS resource 3u 4

B Ta6:1. 5 mpuBecHBI OCHOBHBIC XapaKTEPUCTUKH KaHaa
FRC. [lanee, cienyer moapoOHO paccMOTPETh HEKOTOpBIC
napameTphbl, ONpelessIone CTPYKTYpY (UKCHPOBaHHOTO
CUTHajJa HUCXOJSIICr0 KaHajda, a MMEHHO, pa3MeIlCHHE B
yactoTHoll obOmactu CORESET, ompegpensiomee mmpuHy
MOJIOCHI YacTOT, BBIACICHHYIO JUisi Habopa pecypcoB
yIpaBieHHs; WHAEKC HavanpHoro cumBoa PDSCH,
sagatomnit Homep OFDM-cumBoIa, ¢ KOTOPOTO HAYHHACTCS
nepegadya PDSCH B crnote; auHammuyeckoe 0O0BECTUHECHHUE
PRB, mo3Boisitoniee afantupoBaTh pasMep OOBEAUHICMBIX
PRB B 3aBHCHMMOCTH OT yCJIOBHI KaHama W TpeOOBaHUII K
nponyckHo# crocobHocTr; DMRS Trma 1 xapaktepusyercs
Ooysee  HU3KOW  IJIOTHOCTBIO  Pa3MEILICHUSI  OMOPHBIX
CHUMBOJIOB BO BpPEMEHHOW O0JIACTH MO CPaBHEHHIO CO 2
TUIIOM, MOCKOJBKY OH 3aHUMAaeT MEHbIIe CHUMBOJIOB B
kaxaoM PRB, uto ocraBmser Oonblie pecypcoB Ui
nepeavu JaHHbIX.

s0f
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Bnokun pecypcos (RB)

DN AYD XD A D3O NI D00 A RO
Cnotbl

Puc. 4. Crnexrporpamma cursana 5G NR-TM

Crnextporpamma curnana 5G FRC nmpusenena Ha puc. 4.
B nmanHOM npHMepe HCHONB3YyeTCs IMOJI0CA MPOITYCKaHUS
10 MI'u ¢ paccrosinreM mexay noanecyummu 15 k['n. FRC
cKoH(HUTypHpoBaH TakuM obOpa3oM, uto PDSCH 3anmmaer

OOJIBIIYIO0 YacTh CETKH PECYpCOB, HAUMHAS C 3-TO CHMBOJIA
Kaxnoro ciora u 3aHumas 12 cumBosnoB. CSI-RS
nepenaercs B KaKIOM CIIOTE M 3aHMMaeT Bce OJIOKH
pecypcoB mo vactotre. PDCCH 3anmmaer HeOONbIIy0, HO
MOCTOSIHHYIO 4acTh CETKH PECypcoB, B COOTBETCTBHUH C
JOIyCTHUMBIMU 3HAUCHUSMH, KOTOpBIE IIPSICTaBICHBI B
Tabn. 3. BaxHO OTMETHTh, 4YTO 3TO  KOHKpETHas
koHpurypauus FRC, u gpyrme FRC wmoryr wumerts
COBEPIICHHO APYTO€ PacIoIoKeHNe KaHaJIoB.

1V. 3AKJIIOYEHUE

B nmanHoli pabore ObUTH NpOaHANTW3UPOBAHBI TECTOBHIC
KoHpurypanun kananos g cereit LTE u 5G NR, Bkirouas
RMC, FRC u NR-TM, a Taxxe NpoBeIeHO UX CpPAaBHEHHE Ha
OCHOBE CIIEKTPOTpaMM. HccnenoBanue
MPOJEMOHCTPHPOBao, kak B kaHamax RMC u E-TM
pa3iIMYHbIe YCIIOBHUS MEpe/lauy, Takue Kak (GEeHIMHT U IIyM,
BIIMSIIOT HA KaYE€CTBO CHTHAJIA, YTO MOATBEP)KAACT BAKHOCTH
TECTOBBIX KOH(UIypalMid s OLEHKH XapaKTEPUCTUK
panuonHTepdeiica. Kpome Toro, cpaBHeHHE KOH(PHUTYpaLmit
5G NR (FRC u NR-TM) mnokazaio, 4To, HECMOTps Ha

pasiMuus B HapaMerpax, OSTH MOJCIH  IO3BOJISIOT
CTaH/IapTH3UPOBATH TECTHPOBaHUE, obecrieunBast
00BEKTUBHYIO OLICHKY paOOTHI CETH.

CIIMCOK JIMTEPATYPLI

[1] 3GPP TS 36.101 V11.4.0 (2013-03) User Equipment (UE) radio
transmission and reception (Release 17).

[2] 3GPP TS 38.101-1 V18.8.0 (2024-12) User Equipment (UE) radio
transmission and reception; Part 1: Range 1 Standalone (Release 18).

[3] 3GPP TS 36.101 V11.4.0 (2013-03) Reference measurement channels
for sustained downlink data rate provided by lower layers; User
Equipment (UE) radio transmission and reception (Release 11).

[4] 3GPP TS 36.141 V11.6.1 (2013-10) E-UTRA Test Models; Base
Station (BS) conformance testing (Release 11).

[5] 3GPP TS 38.104 V18.8.0 (2024-12) Transmission bandwidth
configuration; Base Station (BS) radio transmission and reception
(Release 18).

[6] 3GPP TS 38.101-1 V18.8.0 (2024-12) FR1 test models; Base Station
(BS) conformance testing Part 1: Conducted conformance testing
(Release 18).

[7] 3GPP TS 38.101-1 V19.0.0 (2024-12) DL reference measurement
channels; User Equipment (UE) radio transmission and reception; Part
1: Range 1 Standalone (Release 19).



