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CNocib BUMIPHOBAHHA BIJHOLIEHHA CUTHAJY/ILIYM
A1 ABANTUBHUX PAJIONIHIN MOBIJIBHOIO 3B°A3KY

HeBOro cHrHany B afanTHBHHK CHCTEMaX MOGIIbHOro 3B'A3Ky.

3anponoHoBaHo aHani3 cy4acHuX cnocobiB BUMIpIOBaHHA BigHOWEHHA CHTHAN/WYM i PO3KPHTO TEXHIYHY CYTHICTb HOBOIO
po3pobnexoro cnocoby /oro BUMipIOBaHHA, AKKWIA 3a6e3neyqye nigBHUEHHA BIpOrigHocTi BHAINeHHa o6BigHoi 6aratonpome-

KniouoBi cnoBa: BigHoLLEHHS cUrHan/liym; aganTuBHi pagioniii MoBINbHOro 3B’A3KY;

Bcemyn

¥ cyuacHux cucreMax Iu(pPoOBOTO 3B’ A3KY AKiCTH
KaHaJIiB 3B’ A3KY MOKHA OI[iHUTU, TIPOKOHTPOJIIOBAB-
1 eJIEKTPOMAarHiTHE IoJie B PO3KPUBi aHTeHU abo
HAIpyTy Ha BUXO[I migcuIoBaya pagiouacroru. IIpo-
Te 3 OTJIAAY Ha Ay:Ke MaJUHA PiBeHb CUTHAJY B ITUX
TOouKax iHdopMaIiiinoro TpaxkTy pagionpuiiMaaibHUX
npuctpois (PIIII) cucrem pyxomoro panioss’sA3KYy,
a TaKoK Ha HeoOXiAHiCTh OmpaIfoBAHHSA BEJIUKUX
MaCHBiB JaHUX OIEPATUBHICTH BUKOHAHHA TAaKOTO
KOHTpOJI0 oOMerkeHa. Tomy 3a3Buuail aHATI3yIOTH
00BimHY I mapaMeTpu BHCOKOYACTOTHOTO 3aIlOBHE-
HHA HAUPYTW Ha BUXOJi OCHOBHOTO TPAKTy IPUIIO0-
my PIIII. fIxk maTumKu KOHTPOJI AKOCTI KaHAJIB
pamiosB’A3Ky BUKOPUCTOBYIOTH IPUCTPOI, 1110 OI[iHIO-
I0Th BigHomeHHA curnay/urym (BCIID) [1; 10].

Ona sumiproBanaa BCIII y 6araTompoMeHeBUX pa-
IiokaHandax, K IIPaBUJIO, BUKOHYIOTH IIepeHeCeHHA
BHCOKOYACTOTHOTO CUTHAJY Ta IIyMy Ha HUMKUY Yac-
TOTY, a JaJli IepeTBOPeHY CYMIiIll CUTHaJAy U HIiymy
migmarTh 6e3mocepefHLOMY BUMiPIOBAHHIO 34 IOIIO-
MOTOI0 HarpoMaI:KyBaJbHUX BUMIDHUKIB MUTTEBOI
TOTYSKHOCTi, KepOBaHUX KJIOUiB, OJIOKiB Jiorapud-
MyBaHHSA, BilHiMaHHA Ta 3amraM’ ITOBYBaHHA.

SK mpuKIan TaKUX IPUCTPOIB 3rajaiMo TeXHiUuHi
BupimenHsa [2—4], 1m0 BKJIOUYAIOTH V cebe IBa BUMI-
proBaNbHI KaHAJIM, KOXKHUN 3 AKX, BiICTPOEHUN 3a
YacTOTOI0 Ha YaCTOTHE PO3HECEHHS, MIiCTUTH IIOCJi-
IOBHO 3’€qHAHI MiACUII0OBaYi, IPUCTPOI BCTAHOBJIEH-
HSA MOYATKOBUX YMOB i ferekTopu. [lo HemodikiB Ta-
KUX BUMipIOBaJIbHUX IPUCTPOIB CJIiJ BifHECTU IeBHY
yMOBHicTS i HabaM:KeHicTh BudHaueHHA BCIIL. Oxkpim
TOT0, MA€MO HEOJHO3HAUHICTL OIIiHKM 3a HAsIBHOCTI
cuJIbHOI 3aBagu. AmKke Tomi (pikcyeTbesa obepHEHE [0
BCIII 3HaueHHsS BHACJILOK MPUAYIIEHHS CJIA0KOTO
CUTHAJIy CUJIBHUM y HeJIiHilfTHOMY ejleMeHTi.

Mema cmammi — po3poOKa Ta JOCTiAKeHHA HO-
Boro crocoby BumipioBanusa BCII gia aganTuBHUX
pazmiosiaiit MoGiTHLHOTO 3B’ A3KY.

Ocnoéna wacmuna
Cnoco6u o0uuciaennd suayvens BCIII
VYV cyuacHHX cucTeMax IMHPOKOCMYI'OBOr0 MOOIIb-

HOTO 3B’A3KYy aboHeHTchbKa craHIia (AC) moctiitHo
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mpuiimae TtecroBuit OFDM-curuan, AKWE 3a3Hae
BILIUBY KaHaNy 3B a3Ky. Ha AC o0uuciamoerbca Ta
36epiraerbea moroune 3HaueHHs BCIIl mas xko:kHOI
3 MiAHOCIHHUX, a TAKOXK O0UNCIIOETHCSA CePeTHE 3HAa-
yenHa BCIIl ycepenHeHHSM 30epesKeHUX 3HAUEHbD.
Taxum YMHOM, IIPU OpraHisaIlii ceancy nepejaBaHHA
maHux 3 iminmiatusu ax AC, Tak i 6azosoi craniiii (BC)
Ha AC 6yze 3asmaserigb oO6UMCIeHO cepeHe 3HAUCH-
ua BCIII.

s cucteM, 1110 IPAI0IOTh y cTaggaprax WIMAX
(IEEE 802.16e) Ta LTE, miniMmaJabHO HPUOyCTHUME
saauenua BCIII gopisaioe 8 nB [5]. Ha mpaxTwuii
Taki cucTeMu (PYHKIIOHYIOTH IPYW 3HAUEHHSIX MTOHAT
12...15 oBb. Tomy mOIiIbHO HEe O0UYMCIIOBATYA 3HAUEH-
ua BCIII, a BusHauaTu piBeHb OOBiAHOI CUTHATY Ha
KOKHIiN migHocitiniit. [Ipu mbomy ominky BCIII mosk-
Ha 3HAWTHU KiTbKOMAa crrocobaMu.

s obumciaeHHs cepenuaboro 3Havenusa BCII He-
00xigHO B3ATH BUOIPKY CHTHAJy Ha TPUBAJOCTI He
MEeHII IK IBOX-TPhOX 3aBMHpaHb (mopAaKy 50 mc).
Toxi cepente 3sHaUeHHA BUOIPKU B Yaci CTaTUCTHUUHO
BifiTloBiZmaTMe cepeHbOMY 3HAUEHHIO BUOIpPKU 3 Pi3-
HUX MiAHOCIHUX OZHOTO cuMBOJIA (YV IIeBHUI MOMEHT
yacy). 3aBAAKY ITbOMY IOPiBHAHHY TOBXKUHY BUOIpKU
IIpU ycepeAHEeHHi 3HaUeHb i3 512 migHoCiiTHNX MOKHA
IicTaTu 3a CyTTEBO MeHINUH (4—5 cuMBOJIiB) Uac.

3HaliieMo OIliHKY BiZHOCHOI IMOMMJIKN BHUMIipio-
BaHHS /s IBOX cmoco6iB BusHauenus BCIII, Buko-
PUCTOBYBaHUX Yy CUCTeMax IU(PPOBOTO Pagios3B’a3Ky
[1; 7-9]. 3rigHO 3 nepwum cnoco6om MOTYKHICTH
P, curnany BU3HAYaTHMETLCA YePe3 BUMIpAHe 3HA-

. . (UC + UH.I )2
JyeHHA 00BigHOI curHamy Tta mymy: P, ZT'
IIpu npomy obuucatoBani saauenus BCII, supaskeni
B Jernubesax, JIHIHO 3MiHIOIOTLCSA 3aJI€KHO BijJ 3HAa-
uyenHA BCIII Ha Bxoai npuiiMaua (0OCKiJIbKU TOPiBHIO-
IOTh iM):

1)

Tyt U, — piBens 00BifHOI curHany; P — mOTy: -
HiCTB IIyMYy Ha BXOJ1 mpuiimaya.

Ilpyeuit cnoci6 mnepenbauae BUMipIOBaHHS DPiBHA
HOTY)KHOCTL P CyMilIi cUrHay 3 IyMOM, BUpaXxe-
HOTO B fleriubesax:

SNR, =10lg U;—/z =SNR.
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P, .,=10lg =10lg

(U +Uy)°
5 . (2)

U2+U2 +2U0,U,,
2

OCKiZnbKN piBeHb IIOTYKHOCTI IIIyMy OOPiBHIOE
1 (0 1B), To Bupas (2) micaa BiAmOBiAHMX IIEPETBO-
PeHb MOJKHA IIePencaT AK

Pow _ 101 UZ+U2 +20,U,,
P, 2P,

=10lg (1+ 24/ SNR + SNR)—SNRZ. 3)
BusHaunmo nmoxu6Ky BUMipIOBaHHS IIE€PIIIOTO CIIO-
€00y I10I0 APYTOTO0 3aJIeKHO BiJl IOTOYHOI'0 3BHAUEHH A
BCIII na Bxoni npuiimaua. Hexaii piBeHb IOTYKHOCTI
mrymy craHoBuTh 1 (0 1B), a 3HaUeHHA PiBHA MOTYXK-
HOCTi CUTHAJy BapiloThCs (1[040 PiBHA IMOTYKHOCTI
mymy) Big 1073 1o 10° (8ix —80 o 50 xB). I'padikn
sasnesxHOCTi 3HaueHb SNR, i SNR,, Bix SNR naseneno
Ha puc. 1, a TOXMOKY BUMipIOBaHHSA JPYTrOro CIIOCO0Y
BiIHOCHO TIEPIIIOTO YHAOUHIOE pPuUC. 2.
SNR,, SNR,, 1B

SNR, 1B
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Puc. 2. Kpusa, mo xapaxkrepusye noxuorky sumiproBanasa BCIII
3riHO 3 IPYrUM CIIOCOGOM BiJHOCHO IEPUIOTO

fAx mokasyoTh 3400yTi 3aJI€KHOCTI, BiIHOCHA I10-
xunbka BuMipoBaHHsa npu BCIII, m1o smiHoeThCS Bifn
3 1o 10 nB, cranoBuThk Bignmosiguo 4,6 i 2,4 nb.

Tomy myis BumiproBaHHS pPiBHA 00BigHOI curHamy
JIOILJILHO BUKOHATU Y3TOAKeHy Horo (dinbprpaliro
micaa memopmyiasTopa (1A AiAd eKBiBaJieHTHa Harpo-
MaIKeHHIO BUXiZHOTro curHaiy). CMmyra ysromaskeHo-
ro giseTpa Mae OyTU MeHIA 3a CMYTy CUTHAJy, aje
OiynbIlIa Bif UacTOTHM 3aBMUpPaHb CUTHAJIY B KaHaJ
3B’S3KY, 3 ypaXyBaHHAM TOTO, II[0 YacTOTa 3aBMU-
paHb y KaHasi 3 poamozmisiom Hakarami cTraHOBUTH
6an3bKo0 60 I'tr.

CyTHicTB PO3P00IEHOTO CIIOCO0Y
sumiproBanusa BCIIT

Amnamnis 3m00yTUX HaHUX MTO3BOJUB 3aIIPOIIOHYBa-
T HOBuUii croci6 Bumiprosamusa BCIII gasa agamTus-
HUX pamiofidiit Mo6inbHOTO 3B’ A3KY. 3a OCHOBY 0YJIO
B3aTo BumiproBau BCIII [4], B AKOMY B ABOX CycCimHix
KaHaJIaX BIiMCHIOETHCA OJHOUYACHE BUMipIOBAHHS:
B OJHOMY — CEpeAHBbOI IIOTYsKHOCTI CYKYIHUX IITy-
MiB, a B IPYyroMy — CYKYIIHOI CepeqHbOI ITOTYKHOCTI
aIUTUBHOI CYMiIIli CUTHAJIY Ta MIYyMiB.

Buwmipani sHaueHHA NOTYKHOCTeH majai BUKOPUC-
TOBYIOThCS JJIsI OOUMCIeHHS HeBiToMOl cepeHbOI I10-
Ty:KHOCTi curaaay Ta BCIII HenmpAMuM MeTOmLOM.

CmyroBi @iabTpu 000X 3a3HAUEHNX KAHATIIB MAlOTh
OJHaKOBi 3HAUEHHS CMYT IIPOIYCKAHHS, TOAl K pis-
HUIA [eHTPAJIbHUX YACTOT AOPiBHIOE ITOABOEHIN ITTH-
PUHI iIXHIX CMyT IPOTyCKAaHHA.

Ho HemosikiB 3a3HaUueHOTO BUMiploBaya CJifm Bif-
HEeCTU HEeBeJWKUN OWHAMIYHMHN aiamasoH Biporix-
HHUX BUMiproBaub. Piu y Tim, 1110 Ipy BUKOPUCTAHHI
IBOTO IIPUCTPOIO B KOMILIEKcax MoOOiabHOTO i 6es-
TPOBOJIOBOTO 3B’ABKY, AN AKWX XapaKTepHe Oara-
TOIIPOMEHEeBe IIOIINPEeHH PaJioXBUJb, Yy pasi myske
MaJioro mymy (3aBagu) epeKT MOLYIAIII TPAKTUIHO
"HenoMiTHUY. HaBmaku, y pasi gy:xe BeJIUKOTO IITyMy
(saBamu) eexT MOAyJIAIil BiquyTHUI, ajle BoHA He
npomnopiiitina o BCIII, a 3a/1eXUTh TiIbKY BiJ piBHSA
mymy (3aBaam), 110 B YyMOBaxX 3aBMHUPaHb CUTHAJY He
Io3BoJse agekBaTHOo ominuTu BCIII.

Cain Tako:k 3a3HAUYUTH, 1110 38 HAIBHOCTI IIPUIIIE-
HOI 3aBajJy B paJioKaHai, Je IPUCYTHil curHaJ, abo
B pasi pi3Hol iHTeHCUBHOCTI IPUPOAHMUX 3aBaj y pis-
HUX KaHaJlaX BUMIDIOBAaHHA CepeSHBOI HOTYKHOCTL
mymy (3aBajau) y KaHaJi, e HeMa€e CUrHaJiay, Ipus3Be-
Jle 10 BUHUKHEeHHA TOMUJIKY BUMipy.

Texniuna ocobrusicms 3acmocyeanns po3pobne-
HO20 cnocofy TMOoJATaE B TOMY, III0 CIIOYATKY BUXiJ-
Ha peaJsisallisi 6araTompoMeHeBOTO CUTHAJy Po30u-
Ba€eThCsd Ha iHTepBaJu, IPUAATHI 1 He IpUAATHI s
paznioss’sasky. [aii 3aificHIOEThCA aTpOKCUMAIlid pe-
asrizarfii curaaJry Ha KOXXKHOMY 3 iHTepBaJIiB BiATIOBiA-
HUM TIOJIIHOMOM, a AJiA (hDOPMYBaHHA Pe3yJIbTYI0UOL
OI[IHKY KOPHWCHOTO CUTHAJY BUKOHYETHCA «CKJIEIO-
BaHHSA» OKPEMUX iHTepBaJIiB CII0COOOM IIPOTHO3yBAaH-
Ha. um camuMm migBumiyetrhbca BiporigHicTh BUmi-
JeHuxX (parMeHTiB KOPUCHOTO 0AaraTOIpPOMEHEeBOTO
CUTHAJY.
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PesysibraTy imiTariiiHoro MozieIl0OBaHHA B CEPEIOBU-
i MatLab mokasanu, 1110 BUKOPHUCTAHHS PO3PO0IEHOT0
MeTOAY J03BoJisdge 3MeHIuT Ha 9—-14% cepenHbOKBA-
paTuuHy IOXMOKY Ta BapiabeJbHICTh OLiHKU (hparMeH-
TiB KOPUCHOTO OaraTonpoMeHeBOro curuaity [6; 7].

Bucnoeox

IIpononoBaumii cnoci6 MosKe OyTH BUKOPUCTAHUH Y
CyYacHUX aJalTUBHUX CHUCTeMaX paaio3B’sA3KYy, ajmaim-
TUBHUX AaHTEHHUX CHUCTeMax Ta palionpuiiMaJbHUX
IIPUCTPOAX CUCTEM PaJiOMOHITOPUHTY AJIA BUMipIOBaH-
Ha BCIII Bucoxko4uacTOTHOI afUTUBHOI CYMIIlli cCUTHAIY
# mymMmy 3 anipiopHO HEBU3HAUEHOIO IOTYKHICTIO, KOJIU
WaeThCs PO OIiHIOBAHHSA IIOTOYHOI iH(popMaILii cTOCOB-
HO 3aBaI0-CUTHAJIHLHOI 00CTAHOBKY Ta PiBHIiB CUTHAY I
mrymy (3aBaj) Ha BXOZi IpuiiMaya 3 MeTOoIo afanTalii 1o
HUX PiBHUX ITapaMeTpiB pagionpuiiMaabHUX IPUCTPOIB
Ta OCHOBHOTO KaHaJTy PafionpuiiMaHHas.
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B. T. Caviko, B. A. bpecnasckwii, []. A. JTbicerHko . .
cnocob W3MEPEHNSA OTHOLLEHWASA CUTHAJ/WIYM ANA ALANTUBHBIX PARVOJINHAW MOBUJIbHOU CBA3N
[pennoxeH aHanu3 coBpeMEHHbIX COCO60B N3MEPEHNS OTHOLIEHVS CATHas / LLYM U PACKPbITA TEXHUYECKAs! CYLUHOCTb pa3paboTaH-
HOro HOBOro CrocoGa ero U3MepeHys, 06eceyyBaloLLEro NoBbILIEHNE [JOCTOBEPHOCTY BblfENeHIs Orv6atoLLesi MHOM0s1y4eB0ro CUrHasa B

8L[anTVBHbIX CUCTEMAX MOBUSTIbHOV CBA3U.

KnioueBble cnoea: oTHOLIEHNE CUTHaN/LIYM; afanTUBHbIE PaRVONVHIN MOBUIBHON CBA3M.

V. G. Sayko, V. A. Breslavskyy, D. A. Lysenko
THE METHOD OF MEASURING THE SIGNAL/NOISE RATIO FOR ADAPTIVE MOBILE RADIO LINKS
An analysis of current methods of measuring the signal / noise ratio and technical nature of a new developed method that allowed to
increase the reliability of the allocation of the envelope multipath signal in adaptive systems provider is proposed.

Keywords: the signal/noise ratio; adaptive mobile radio links.
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