v N

G8.9

1]
'S

[ARS

(19)

MWHUCTEPCTBO OBPA3OBAHUA U HAYKU
YKPAUHbDI

rOCYOAPCTBEHHbIA AEMAPTAMEHT
WHTENNEKTYAJIbHOW COECTBEHHOCTU

(11
UA ' 67 857
GOMIK7 ot 041 1/20, 27/06, 27/20

(13)

C2

(12 ONUCAHUME N3OBPETEHUA K MATEHTY YKPAUHLI

(21), (22) 3asBka: 2002021009, 31.08.2000

(24) Data Hayana gencteus nateHTa: 15.07.2004
(30) MpuoputeT: 01.09.1999 US 09/388,029
(46) Oata ny6nukayun: 15.07.2004

(86) 3asBka PCT:
PCT/US00/23926, 20000831

(72) N3obpeTtaTenb:
YeH Tao, US,
Menten Wummen, US

(73) NateHTOBNAgeney;
KBAJIKOMM WHKOPIMOPENTWUA, US

(54) CNOCOB OBHAPYXXEHUSI ®PEMMOB [JAHHbLIX C HYNEBOW YACTOTOW U CUCTEMA AnA

OCYLLECTBJIEHUA CMMOCOBA (BAPUAHTDI)

(57) Pedbepar:

HacToduee naobpeTeHne oTHoCUTCA K cnocoby
oOHapy)XeHUs1 PpeliMOB AaHHbIX C HYNEBOW 4YacToTOM
npu nprveme AaHHbIX, NepeaaHHbIX B cucteMe obmeHa
AaHHbIMM. B cooTBeTcTBMM € U306peTeHueMm,
MPUHATBIN MOAYMPOBAHHbI curHan
AeMOoAynMpyeTcs B COOTBETCTBUU C onpenerieHHbIM

copMaToM  NpecTaBneHus  AeMOAYSIMPOBaHHbIX
curHanoB, B peaynbTaTe 4ero opMUpytoTca
CUMBOJSIbl, COOTBETCTBYIOLME AEMOAYSIMPOBAHHOMY

curHany. YkasaHHble CUMBOJSIbl pasfenstTcs Ha
onpenerneHHoe KOrMYeCcTBO MPUHATEIX  (hpelriMoB
LOaHHbIX. [Ina Kakgoro MpUHSATOrO dpeiiMa AaHHbIX
onpenensieTca pacqHeTHbI MokasaTeflb KadecTBa
dpeiima, ¥  3Ha4YeHWe  ITOrO  Mokasartens
CpaBHMBAeTCs C MOPOroBbiM 3HadeHuem. [nd
onpenerneHns MNoporoBOro 3HaYeHusl nokasartens
kadecTBa pelima  WCMONb3ylTCs, 4acTU4HO,
napametpel, XapaKTepuayoLLnux npUHUMaeMble
dpelmbl AaHHbIX. B 3aBucuMocTM OT pesynbTaToB
CpaBHeHWA  MokazaTeneil,  peliM  AaHHbIX
paccMaTpuBaeTCsl Kak nepefaHHblid UK MPUHSTEIR C
owmnbkamn (TO eCTb HEMOSHBLIA MM HEQOCTOBEPHbLIN
hpenM) Unn Kak HenepenaHHbld (hpelim € HyneBon
4YacToTON UNKM ppeiiM C OTCYTCTBYIOLMMI SaHHbIMK).

B  kadecTBe  napameTpoB,  XapaKTepuayHLLMX
npuHATblE  peliMbl  daHHbIX, MoryT  6biTb
UCMOSb30BaHbl 3HEPTUs CUTHana, COOTBETCTBYIOLLEro
peiiMy, cTeneHb COOTBETCTBUS Koga NPUHATBIX
HOaHHbIX 3adaHHOMY Kopy, onpefefieHHoMy Ans
dpeiivMa, U Opyrue napameTpbl. Ons onpeneneHus
MOPOroBOro 3Ha4YeHUA nokasaTens kadecTeBa dpeima
AaHHbIX MOryT 6blTb  WUCMOMb30BaHbl  3HaYeHUs
nokasaTenei, oOnNpedeneHHbIX AN  OOCTOBEPHbIX
AeKOAWPOBaHHbLIX WMKW  MPUHATLIX  bpelimoB, C
BO3MOXHOCTbIO YTOYHEHUSI YKa3aHHOTO MOPOroBOro
3Ha4YeHUs B 3@BMCUMOCTM OT TEKYLUMX AaHHbIX,
NpYHUMaeMbIX NpueMHukoM. Mpednaraemblii cnoco6
npenHasHaveH ans NCNonb30BaHus,
NnpeyMyLecTBeHHo, B  cUCTeMax CBSfiaU C
MHOXECTBEHHbLIM JOCTYNOM U KOLOBLIM pasgeneHmem
(CDMA).

OdmuynancHein  GtoneTeHb  "lMpombilUneHHas
cobcrBeHHoCTh". KHura 1 "MaobpeTeHns, nonesHble
Mogenu, Tonorpadun  MHTerpanbHbiX  MUKpocxem",
2004, N 7, 15.07.2004. ["ocynapCTBEHHbIN
AenapTaMeHT  MHTENNeKTyansHoW  COBGCTBEHHOCTM
MuHucTepcTBa 06pa3oBaHUs U HayKn YKpauHel.
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(57) Abstract:

Techniques for detecting zero rate frames in
a received data transmission. A modulated signal
is received and demodulated in accordance with a
particular ~ demodulation format to  generate
demodulated symbols. The demodulated symbols are
partitioned into a number of received frames. For
each received frame, a quality metric is computed
and compared against a threshold value. The
threshold value is selected based, in part, on
the quality metrics of received frames. Based on
the comparison result, the received frame is
indicated as being either transmitted and
received in error (i.e., erased or bad) or not
transmitted at all (i.e., zero rate or empty).
The quality metric can relate to an energy of a
received frame, a distance between a received
frame and a codeword corresponding to the
received frame, or other metrics. The threshold
value can be selected based on the quality

metrics computed for decoded frames or received
frames identified as good, and can be dynamically
adjusted based on current information available
at the receiver. The method is advantageously

used in a CDMA communications system (100).
1

Official
1 "Inventions,

bulletin  "Industrial  property". Book
utility models, topographies of
integrated  circuits", 2004, N 7, 15.07.2004.
State Department of Intellectual Property of the

Ministry of Education and Science of Ukraine.
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Cnoci6 ineHTndikauii Kagpis HYbOBOI
WBMAKOCTI Ta nNpuimanbHa nigcuctemMa Ansg Moro
30iiCHEHHA HanexaTb Ao ranysi 3B'A3Ky i MOXYTb
OyTu BUKOpPUCTAHUI Y cucTemax 3B’a3ky 3 MNOKP.Micns
npunomy MOZYy5OBaHOro curHany BiH
AeMogyrnoeTbCad  3riAHO 3  NeBHUM  OpMaToM
aemoaynsaudii ana reHepyBaHHA AeMOoAySIbOBaHUX
cumBoniB. [JJemoaynsoBaHi CUMBONW PO3AINAITLCA Ha
CYKYMHICTb MPUAHATWUX KaApiB, AN KOXHOMO 3 SIKUX
004YMCNIOETECA METpUKa SIKOCTI | MOPIBHIOETHCH 3
MOPOTrOBUM  3HaYeHHsM, BUOpaHUM, 6asylouunch
YaCTKOBO Ha MeTpuKax SIKOCTi NpUAHATUX Kagpis. 3a
pe3ynbTaToM MNOPIBHAHHA NPUAHATURA  Kagp

IDEHTUMIKYETECS K NepedaHuii | NPUAHATUR
NOMWIIKOBO (TOGTO cTepTuin abo noraHun), abo sik He
nepegaHun  (To6To  HynboBOI  WBMAKOCTI  abo
NopoxHin). MeTpuka sikocTi Moxe OyTu nos'asaHa 3
€Heprield  MPUAHATOrO Kagdpy, 3 BIACTAHHI MiX
NPUAHATAM KagpoM i KogoBMM COBOM, WO Bignosinae
Lubomy Kagpy, abo 3 iHWuMKM meTpukamu. Noporoee
3Ha4yeHHs Moxe OyTu BuOGpaHuM, Gasyluncs Ha
MeTpuLi SKocTi, obuncneHii ans gekogoBaHux abo
NPUAHATUX Kagpis, iOEeHTUMIKOBAHUX SIK MOBHOLHHI,
i MOXe AMHaMiYHO KOpWUryBaTUCb 3 YpaxyBaHHAM
NoTOYHOI iHdopMaLii, AOCTYnHOI Ana npuiMada.
TexHiYHUI  pesynbTaT — NIgBULLEHHS TOYHOCTI
ineHTudikaLii kagpie HyrbOBOI LBWMAKOCTI.
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Onuc BuHaxony

BuHaxig ctocyeTbca nepegadi AaHUX, 30Kpema, HOBUX YOOCKOHaneHnx cnocoby i NpucTporo Ana BUSIBNEHHS Kaapis
HYNBOBOI WWBUAKOCTI Y NepeaaHux AaHuX.

CydacHi cuctemn 3B'AA3Ky Npu3HadeHi Ana nepegadi 4aHWX Big nNpucTpoto-gxepena go npuctpoto-agpecara. Cepen
LUMX cucTeM ocobnunBo eheKTUBHUMU € CUCTEMU 3B'A3KY 3 napanefibHUM AOCTYMNOM i KOOOBUM YLUINIbHEHHSIM KaHanis
(MAKY) i 3 BUKOPUCTAHHAM LUMPOKOro CnekTpa And NOBHOMO BUKOPUCTaHHS HasABHOI CMyrn YactoT. Y cuctemax MAKY
BUKOPUCTOBYIOTBCS i iHWI MeToaM noganbluoro 36inbleHHs iHopMaLinHOT eMHOCTI 3 30epeskeHHAM BaxkaHoro piBHSA
dyHKUiOHYBaHHA. Lli MeToau BKMoYaoTb AWHAMIYHY KOpeKUilo NOTY)XHOCTI nepefdadi i nepegadvy OaHUX 3 3MiHHOKO
6iToBOIO LIBUAKICTIO.

Y cuctemax MNOKY 3B'A30K MK KOpUCTyBadaMu 30INCHIOETLCS Yepes ogHy abo binblie 6asoBux craHuin (BC).
Mepwnin kopuctyBad Ha ofHiM MobinbHiA ctaHuii (MC) nigTpMMye 3B'SI30K 3 APYrMM KOpUCTyBadeM Ha gpyrin MC,
nepeqatoun AaHi y 3BOpoTHOMY kaHani 3B'a3ky go BC. BC npuiimae i AaHi i moxe cnpamysaTt ix go apyroi b6C, sika
nepegae ix y npaMomy kaHani nepwoi abo gpyroi BC go gpyroi MC. lNpaMnum kaHanoM HasuBaloTb KaHan nepepadi
AaHnx Big BC no MC, a 3BopoTHUM - kaHan nepegadi gaHux Big MC go BC.

Y cuctemax MAKY paHi nepegatotbea kagpamu. [na nigBULLEHHS EMHOCTI CUCTEMU LWBUAKICTE Nepedadi KOXKHOro
Kagpy obupaeTbCsi 3 NEBHOI KINbKOCTI MOXIMBUX LUBUAKOCTEN (Hanpuknag, NOBHOI WBWMAKOCTI, NONOBMHHOI WBUOKOCTI,
wewuakocTi 1/4 i wenakocTi 1/8) 3anexHo Big KinbKocTi iHdopMalii, Wwo mae 6yTn nepedaHa. Y geskmx cuctemax MAKY
nepefgaya BinbyBaeTbCA 3 3yMOBMIEHUM iHTepBaroM (Hanpuknag, 20Mc), y AKOMY BKMOYEHO oauH Benukuii (20mc) abo
Kinbka MeHwux (5Mc) kagpie. KoxHuiA kagp MiCTUTb abo He MiCTUTb AaHi. Kagp, Wo He MICTUTb nepemaHux OaHux,
Ha3nBaloTb HYNbOBUM ab0 MOPOXKHIM.

BukopucTaHHs kagpiB 3MiHHOI LIBMOKOCTI i HYNbOBMX KaapiB A03BOSAE NIABMWNTU eMHICTb cucTemu MOKY wnaxom
3HUXEHHSA PIBHA MOTY)KHOCTI nepedadi i, OTXe, 3HWXKEHHA iHTepdepeHuii, ¥ BUNagkax Komu KifbKiCTb AaHUX €
HeBenukoto abo konu X Hema. Y npuiiManbHOMy NpUCTpoi HeobXigHO MaTu cxemy, 3gaTHy BUSIBNSATU, Yu OyB kagp
NPUIAHATUIA NpaBUibHO (MOBHOLIHHUIA Kagp), abo NpURHATMI 3 noMUnKamu (CTepTuin abo noraHuin kagp), abo ue Oys
HYNbOBUIA (NOpoXHIiA) kagp. Lla iHdopmauis Moxe ©yTvn noTpiOHOW, Hanpuknag, Ana KOopekuil piBHA NOTYXKHOCTI
nepepadi oxepenom i nigTpumaHHsa uum GaxaHoro piBHsS poboTtu. OTxe, GaxkaHo MaTu crnoci® ToYHOI igeHTMdikalil
KagpiB HyNbOBOI LWUBUOKOCTI.

3apava BUHaxo4y Nonsirae y CTBOPEHHI HOBOTO YAOCKOHaNeHoro cnocoby BUSIBMEHHS KagpiB HYMbOBOI LLUBUAKOCTI.
Take BWABMEHHS MOXHa pearisyBaTu, BUKOPWCTOBYHKOYM pi3Hi cnocobu. 3BuMyanHO Ans kagpy, Wo He Moxe 6yTu
HapiiHO OeKodoBaHWWA, OOYMCHOITE METPUKY SIKOCTI i MOpPIBHIOKTE i 3 NOPOroBMM 3HA4YeHHSIM i, 6asylouncs Ha
pe3ynbTaTi NOPIBHAHHSA, IOEHTUMIKYIOTE NPUAHATUIA Kkagp AK cTepTui abo noraHuii, abo Ak He nepedaHuin, To6To
HYNbOBOI LWBKAKOCTI abo NOPOXHIN. 3rigHO 3 PISHUMK BTINEHHSAMU BUHAXOAY, NOPOroBe 3Ha4YeHHs Moxxe Oyt 1) obpaHe,
Oasyouncb Ha MeTpuui kagpy, obuucneHii gna gekodoBaHWX kagpie, 2) obpaHe, Gasyouucs Ha MeTpuui kagpy,
obuncneHin ons Kagpie, iOeHTUIKOBAHUX AK MOBHOLiHHI, i 3) AWMHaMiYHO KopuroBaHe, ©asylo4MCb Ha MOTOuHIN
iHcpopmaluii, HasBHIN y npuiAmMadi. Lli ocobnuBocTi nigBULLylOTb TOYHICTE igeHTMdIKauil KagpiB HynbOBOI LUBUOKOCTI
Yepes ypaxyBaHHsi onepalinHuX YMOB npuiimava.

BTineHHa BuHaxony Aae cnoci® igeHTudikauii kagpie HynboBOI WBWMAKOCTI cepen NpUAHATUX aaHux. Llel cnoci6
nepenbaqae nNpuMnoM MOLyNbOBAHOINO CUrHany i Woro AeMonynsauil 3rigHo 3 NeBHWMM dopmaTtom aemogynauii ans
reHepyBaHHs AeMOAYMbOBaHUX CUMBOMIB. [emogynsoBaHi CUMBOMM PO3QinsAloTbCA Ha NEBHY KiNbKICTb NPUAHATUX
kagpiB. [1na KOXHOrO 3 UUX KagpiB BUMKOHYIOTb OEKOAYyBaHHA i NMepeBipKy NEeBHOI MEeTpUKM kogdyBaHHA (Hanpuknag,
4acTtoTh nosieu XubHmMx cumsonis, KLUH Towo) Ans BU3HA4YeHHS YCNIWHOCTI AeKoAyBaHHA. Y BUNapKy HeBQanoro
OeKoAyBaHHS abo, SKLWO anropuTM BU3HAYEHHSA LUBUAKOCTI Mae po3pi3HATW MoraHi kagpw i kKagpy HyNbOBOI WBUOKOCTI,
OBUYMCNIOETLC METPUKA SIKOCTI | MOPIBHIOETLCA 3 MOPOrOBUMM 3HAYEHHSM, fike obupatoTb, 6a3yrouncs 4YacTKoBO Ha
MEeTpULi AKOCTI NPUWHATUX KagpiB. |AeHTudikauis NpUHATOrO Kagpy Sk kagpy HynboBoi WBMAKocTi 6asyeTbcs Ha
pe3ynbTaTi Lboro nopiBHAHHA. Takuid cnocié BUKOPUCTOBYOTL Yy cuctemax MAOKY.

MeTpuka SKOCTi MOXXe MaTu BiQHOLIEHHSA 0O eHepril NPUAHATOrO Kaapy, BiACTaHi MidXK NPUAHATUM KagpoM i KOQOBUM
crnoBoM, Wo Womy Bignosinae. EHepris Moxe ©6yTM obuucrieHa sk cyma KBappaTiB CUMBOSIB MPURHATOrO Kagpy.
BigctaHe moxe OyTu obuucneHa AekodyBaHHSAM MPUWHATOrO Kagpy, NOBTOPHWM KOAYBaHHSIM AeKOOOBaHUX OaHUX
(AKWo y nepenaBarnbHOMY NpUCTPOil BYB BUKOPUCTAHUIA HECUCTEMaTUYHWI Kod) i ogepXKaHHAM ckansipHoro [obyTky
NPURHATOrO | AekofoBaHoro abo NMOBTOPHO kodoBaHOro kagpy. MoporoBe 3Ha4YeHHs MOXHa obupatu, Gasyro4ncs Ha
obuncneHin MeTpuuli SKOCTI OeKoooBaHUX KappiB, iOeHTMIKOBAHMX SIK MOBHOLHHI, i MOXHA TakoX AWHaMiYHO
KopuryBaTy.

|HWe BTiNeHHs BUHaxony nepenbadae BUKOPWUCTAHHSI Y CUCTEMi 3B'A3KY NpUAManbHOI NiACUCTEMM, sika BKMOYae
AeMoaynaTop, 3'egHaHniA 3 npouecopoM AaHux. [lemopgynatop npuimae i gemoaynioe MogynsoBaHW cUrHan 3rigHo 3
neBHMM chopmMaToM Aemonynauii, dhopmyroun aemoaynboBaHi cumeonu. Npouecop aaHux: 1) posginse gemonyrboBaHi
CMMBONN Ha Kagpw, 2) o6YMCroe METPUKY SAKOCTI ANS KOXKHOMO 3 LMX NPUAHATUX KagpiB, 3) NOPIBHIOE METPUKY SKOCTI
KOXXHOMO 3 LMX KagdpiB 3 NOPOroBMM 3Ha4YeHHAM i 4) igeHTUdikye NeBHWIA NPUAHATUA Kagp SK Kagp HynboBoi abo
HeHynbOBOI LBUAKOCTI. [ToporoBe 3Ha4YeHHs BU3Ha4YaeTbCA YaCTKOBO Ha OCHOBI METPUKWN SIKOCTI NPUNHATUX KaapiB.

Mpouecop gaHux Moxke BKMoYaTh: 1) Aekoaep, SKUN NpuiMae i gekoaye NpuiHATI Kagpu, dhopmyloyn AeKogoBaHi
kagpu, 2) cxemy KLIH, sika npuiiMmae i nepeBipsie gekogoBaHi kagpy Ans BUSBNEHHS NOBHOLUIHHUX kagpis, 3) kogep,
AKUA NPUIAMaE | NOBTOPHO KoAdye AekomoBaHi kagpu, abo ix kombiHauito. MeTpuka sikocTi Moxe OyTu nos'sasaHa 3
eHeprieto, BiAcTaHHI0 abo iHWKYMWM MeTpuKamMn NPUAHATOro Kagpy.

Llle ogHe BTiNeHHs BWHaxogy nepenbadvae BUKOPUCTaHHS Yy cucTemi 3B'asky MOKY npuiimanbHoi nigecucremu,
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npuaHadeHol igeHTUdikyBaTh kagpu HynboOBO! LWBWMAKOCTI cepen NpURHATUX kadpie. Ll npuimanbHa nigcuctema
BKMtoYae gemonynsatop, aekogep, cxemy KLH i Byson obuncneHHs meTpukun. demogynaTop npuiMae i gemogynioe
MOZYNbOBAHUIA CUIHan 3rigHO 3 NEBHUM opMaToM AemMonynsauii, dopmylodn gemMoaynboBaHi cumeonu. Hdekogep
npuiMae AeMonynboBaHi CUMBOMM AK CYKYMHICTb NPUAHATUX KagpiB i Aaekoaye X, hopmytoumn gekonoBaHi kagpu. Cxema
KUH npuimae i nepeBipsie gekogoBaHi kagpy ANs BUSIBIIEHHS NMOBHOLUIHHMX KagpiB. Byson obYuMCneHHss MeTpukm
oBYMCNIOE METPUKY SIKOCTI ANA KOXHOTO 3 LUX NPURHATUX KappiB, NOPIBHIOE METPUKY SKOCTI KOXHOTO 3 LMX KagpiB 3
NMOPOrOBUM 3HAYEHHSIM | iEHTUIKYE NEBHUIA NPUIAHATUIA Kagp SK Kaap HynboBoi abo HeHyNbOBOI LWBKMAKOCTI. MNoporose
3Ha4YeHHs BM3Ha4YaeTbCA YaCTKOBO Ha OCHOBI METPUKM AKOCTI NMPUAHATUX KagpiB.

OcobnuBocTi, 06'ekTn | NepeBarn BUHaxody MOXHa Kpalle YACHWTU 3 HaBedeHoro Aani AeTanbHoro onucy 3
MOCUM@HHAMMW Ha KPECNEHHS, Y AKNX:

pir.1 - cxema BTINEHHs cUCTEMM 3B'A3KY 3 6araTbMa KoMipkamu,

pir.2 - briok-cxema BTiNIEHHs1 YacTuHU BC, npuaHayeHo! ona reHepyBaHHA OCHOBHOMO KaHany i KaHarny KepyBaHHS,
Ang nepegad y npsaMomMy KaHani,

&ir.3 - 6rok-cxema BTiNeHHA YacTuHU MC, npusHadveHoi ans oOpobkn OCHOBHOIO KaHary i KaHary KepyBaHHs,
NPUAHATMX Y NPAMOMY KaHani,

ir.4 - Griok-cxema BTiNeHHs gekogepa MC,

oir.5 - rpadpik dyHKUiA WinbHocTi imoBipHocTi (PLLUI) ana aBox rinotes (Hq i H4) npo npuiHATMI Kagp gaHuX.

®ir.1 mictute cxemy cuctemn 100 3B'A3Ky, sika Bkrodae komipku 110a - 110g. KoxHy komipky 110 o6cnyroBye
gignoeigHa BC 120. MC 130 po3cisiHi no cuctemi 3B'a3ky. Y ogHoMy 3 BTifeHb KoxkHa MC 130 Mae 3B'A30K y npamMomy
i 3BOPOTHOMY KaHanax 3 ogHieto abo kinbkoma BC 120 3anexHo Big Toro, 4u 3HaxoguTtbes ua BC y crtaHi m'akol
nepegadi 3B'A3ky. Ha oir.1 cyuineHi niHii 3 cTpinkamu BignosigatoTe nepepadi gaHux Big BC go MC. Wtpuxosa
Ninis 3 cTpinkamu Bignosigae npuinomy y MC ninoTt-curHany, ane He gaHux, Big BEC. 3BOpOTHUI KaHan He nokasaHWui
AN CNpoLeHHs.

KoxHa BC Moxe y KOXHUI MOMEHT nepeaaBaTu AaHi Ao ogHiei abo Ginbwe MC. MC, ocobnmBo Ti, WO 3HaXOAATLCS
nobnnay Mexi KOMIpKM, MOXYTb MPUAMaTU fadi i ninot-curHanu Big kinbkox BC. Akwo ninoTt-curHan sikoice BC
nepeBuLlye NeBHUA nopir, MC Moxe BuMarati nofaaHHs uiel BC go 1l akTMBHOI rpynu. Y ogHoMy 3 BTiNeHb kKoxHa MC
MOXKe npuinmaTh gaHi Big kinekox BC abo Bif ogHoi.

BuHaxig moxe OyTn 3actocoBaHuin y cuctemax MOKY, cuctemax napanenbHOro AOCTyny 3 po3fifieHHsM Yacy
(NOPY), cuctemax napanenbHOro AoCTyny 3 4actoTHUM posgineHHam (MOYP) Ta iH. HewopasHo MixHapogHuii Cotos
3B'asky (ITU) BUCYHYB BUMOrY 3amnponoHyBaTh cnocobu, Wo 3abeanedyoTe BUCOKY WBUAKICTE nepefadi 4aHux i BUCOKY
AKICTb 0OCNyroByBaHHA MOBHOIO 3B'si3Ky ¥ ©e3npoBigHMX kaHanax. binblicTe nponosunuii ctocytotbest cuctem MAKY,
Hanpuknag, Big Acouiauii 3B'a3ky nig Hassow "The cdma2000 ITU-R RTT Candidate Submission" (cdma2000), arigHo
3 AKMM gani po3rnanaeTeca BuHaxia. BuHaxig Moxke GyTU 3acCTOCOBaHUIA TaKoX Yy cucTemMax iHwux ctangapTis [TU,
Hanpuknag, ctaHgapty WCDMA (UTRA), 3anponoHoBaHoro €sponeiceknm IHcTuTyToM CTangapTtie 3s'asky (ETSI).

dir.2 mMicTuTh BnokK-cxemy YacTuHn BC, npuaHadveHol Ans reHepyBaHHA OCHOBHOIMO KaHany i kaHamny KepyBaHHS ans
nepenad y npsamMoMy kaHani 3B'a3ky. OCHOBHUIM KaHan Moxe OyTu BUKOPUCTaHWW AN nepegadi NepBiCHUX AaHWX OO
MC. Mpwn nepegadi MOBM OCHOBHUI kaHan Hece MOBHi AaHi. KaHan kepyBaHHs Hece fo MC kepytodi AaHi, Hanpuknag,
cTaTycHy i curHaneHy iHdopmauito. HaBegeHui TyT onnuc poboTM NpsSIMOro KaHany 3rigHO 3 BUHAaXoO4OM CTOCYETbCs
TaKoXX 3BOPOTHOTO KaHary.

[eHepaTop 212 noBigomMneHb (ir.2) reHepye i Hagcunae Kepytoui NOBIOOMITEHHS A0 reHepatopa 214 kogy
unknivHoi HagmipHocti (KLH) i xBocTtoBux 6iT, akui gogmae Habip 6it KLH, npusHadveHuidi ansi nepeBipkn TOYHOCTI
aekopyBaHHsa y MC. Bitn KUUH € 6iTamu napHOCTi, BU3Ha4YeHUMW 3riAHO 3 KOHKPETHUM KEPYHOUMM NOBIGOMMEHHSAM. Kpim
TOro, reHepatop 214 gogae OO0 UbOro NoBigoMneHHs Habip xBocToBUX OiT, NPU3HAYEHUA ANS OYMLLEHHS nam'aTi
nekogepa MC. ®opmaToBaHe Kepytlode NOBIGOMITEHHS HagxogouTb OO kogepa 216, ki Kogye Moro 3rigHo 3 NeBHUM
dopMaToM KooyBaHHsi i 3abeanedye nonepefHio kopekuito nomunok (MKM). Y neBHomy BTiNeHHi kogep 216 €
3ropTaloymMmM Kopgepom weuakocti 1/2 abo 1/4 (arigHo 3 1S-2000). KogoBaHi cumBonu Big kogepa 216 HagxogaTb A0
BKpanntoBada 220, SKMA BUOANAE OKPEMi CMMBOMN 3rigHO 3 NEBHUM MOPSIAKOM BKpanreHHs. HeBkpanneHi cuMmeonu
HagxoOsaTb 4O NepMikyBada 222, AKUA nepeynopsakoBye iX 3rigHo 3 hopMaToM nepemMixkyBaHHs. [NepemixxeHi cumsonu
HagxoaaTe Ao mogynstopa 230.

[xeperno 232 gaHWMX 3MiHHOI LIBWOKOCTI reHepye AaHi 3MiHHOI LWBWAKOCTI, AKi MOXYTb BKOYaTtM MOBY, Bigeo-,
pikcoBi i MynbTUMegiViHI AaHi, NOBIOOMMEHHsI eneKTpoHHOT nowTh Towo. lNMpuknag cnocoby nepegadi AaHUX kagpamu
piKCOBaAHOI TPUBANOCTI Y KOOOBOMY KaHamni MoxkHa 3HaiTv y nateHti CLUA 5504773, BKNOYEHOMY MNOCUNAHHSAM.
Baarani, oxkepeno 232 gaHuMx 3MiHHOT LUBMAKOCTI Moxe 3abeanedyBaTi Oyab-aKy LWBMOKICTb, BKIOYaAYN HYNbOBY Ons
OesiHdopmaLiiHMX nepenav.

Y TMNOBOMY BTiNeHHi Ue mxepeno 232 € KogepomM MOBMW 3MiHHOI WBWAKOCTI, nogibHumM onvcaHomy y nateHti CLUA
5414796, BKno4eHOMY nocunaHHAM. Kogepu 3MiHHOT LUBMAKOCTI LUMPOKO 3aCTOCOBYHOTHCA Yy 6e3npoBigHOMY 3B'A3KY,
OCKINbKN MOMOBXKYIOTH TEPMIH BUKOPUCTAHHSI aKyMynsTopie 6e3npoBigHUX MpUCTPOIB | 36inblytoTh iHopmMauiiHy
EMHICTb CMCTEMW, CTBOPHOKOYM MPU LbOMY MiHIMaNbHUA BRAMB Ha SKICTb MOBWU. Taki Kogepu CTaHOapTU3OBaHi
NPOMiXKHUMK cTandapTamn 1S-96 i 1S-733. 3anexHo Big ronocoBoi akTUBHOCTI Li kogepy KoayrTb FONOCOBUIA CUrHan,
BUKOPUCTOBYIOYM 4 MOXIUBI GiTOBI LUBMAKOCTI: TaK 3BaHi MOBHY LWBWAKICTb, MOMOBWUHHY LUBMAKICTb, WBMAKICTE 1/4 i
wemnakicte 1/8. MeHepaTop 234 gaHMX 3MiHHOT LUBWAKOCTI Haacwnae aaHi kagpamu o reHepatopa 234 KLH i xBocToBumx
OiT, AKMIA Oomae Ao Kepytodoro nosigomrneHHs 6itn KLUH, To6To 6iTn KOHTpoM NapHOCTI AN NepeBipkn TOYHOCTI
kogyBaHHs y MC, i 3ymoBneHun Habip XBoCcToBMX BIT ans ounweHHa nam'ati aekogepa MC. lMicns yboro NoBiOOMIEHHs
HagxoauTb Ao koaepa 236, KM BUKOHYE KOQyBaHHSA OaHWX 3 NONEpPEenHbOo KOPEKLIE NOMUMOK. Y TUNOBOMY BTINEHHI
kogep 236 € sropTatoumMm abo TypbokogepoMm, WO npautoe 3 wewuakictio 1/2 abo 1/4 srigHo 3 1S-2000. KogosaHi
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CMMBONWU HapgxodsiTb A0 reHepatopa 238 NOBTOPEHb, KW reHepye MOBTOPEHHS LUX CUMBOMIB ANA KagpiB HUKYO!
LWBUAKOCTI, Nicna Yoro Hagcunae ix go BkpannoBaHa 240, akui Bkpannse (abo Buaansie) y kagp nesHi CUMBOMKW 3rigHO
3 3YMOBMEHUM MOPSIOKOM BKpamnfeHHs i UMM 3abesnedye HanexHy KinbkicTe cumBonie y kagpi. Dani cumsonu
HagxoasaTb A0 nepemixkyBada 242, aKui nepeynopsakoBye CUMBOMMW 3r4HO 3 3yMOBIEHUM hOpMaTOM MEPEMIXKYBaAHHS.
[Micna uboro nepemMixkeHi cMMBONM HagxoaaTh Ao MogynaTopa 230.

Y neBHOMYy BTiNeHHi mogynaTtop 230 Mogyntoe OCHOBHUIM KaHan i kaHan KepyBaHHs 3rigHo 3 hopmaTtoM Mogynsauil
MAKY i Hagcunae MoaynboBaHUA curHan go nepepgasaqa 252. Hanpuknag, mogynatop 230 Moxe ckpembnioBaTu gaHi
posroto ncesgowymosoto (ML) nocnigoBHicTio, po3wmpuT iX cnektp kopoTkoto (LU nocnigoBHicTio, NOKpUTU AaHi
kogamu Yorwa i kBagpaTypHO MogynoBaTu AaHi dasHuMm i kBagpaTypHO-ha3HUM curHanom-Hociem. Nepenasad 252
nigcuntoe, inbTpye i NigBULLYE YacTOTYy CUrHany, Micns Yoro curHan NPSMoro KaHarny 4Yepes aHTEHHUI nepemukady 254
HapcvMnaeTbCs A0 aHTeHn 256 onsa nepenadi. binblw aeTansHUMIn onuc enemMeHTiB dir.2 MoxkHa 3HaliTi y 1S-2000.

dir.2 micTuTb crnpolueHy OroK-CXeMy OCHOBHOMO KaHany i KaHamy KepyBaHHa. Y NpsaMOMY KaHamni MOXyTb
nepenaBaTUCh i IHWI AaHi, He NokasaHi Ana CnpoLLeHHS.

Pdir.3 micTute Gnok-cxemy 4YactmHu MC, npusHadeHol ans obpobKM OCHOBHOMO KaHamny i KaHany KepyBaHHS,
NPUIRHATUX Y NPAMOMY KaHarni 3B'aaky. CurHan npsiMoro kaHany Big BC npuinmaeTbca aHTeHow 312 i Yepes aHTeHHUN
nepemukad 314 cnpsiMoBYeTbCS 40 Npuiimada 316, AKUIiA 3HUXKYE MOro 4acToTy 4O MOAYMALIAHOK 3rigHO 3 hopMaToM
Aemonynauii, komnnemeHTapHum dopmaty Mmogynsauii BC (3 kBagpaTypHoto mMaHinynsuieto dasoBum 3cyBoM -KMD3).
CwurHan mogynsauinHol YacToTu HagxoAuTb Ans AemMonynsuil go aemopynsatopa 318, skuin hopmye AemonynboBaHi
cumBonn. Oemogynsatop 318 BUKOHYe YHKLUiT, KOMNIeMeHTapHi TUM, Lo BUKOHytoTbes Y BC (To6TO, posKkpuTTS,
3ropTaHHa | aeckpembnioBaHHsa). [JemogyneoBaHi CMMBONW HaaxoAsTb OO 3BOPOTHOMO BiLHOBMOBaBaSlbHOMO
nepemixxysada 320, AKUA NepeynopskoBye CUMBOSN 3MQHO 3 (POPMAaTOM, KOMMNEMEHTapHUM BukopuctaHomy y BC.
Hani cumBonu HagxoosaTb OO Byana 322 gekogyBaHHSA, sSiKMIA X gekogye i dbopmye ouiHKy nepegaHoro kagpy. 3a
ponomoroto 6iT KLUH (AKWO BOHM €), BKIOYMEHMX Y UeW kagp, 3AINCHIETLCA NepeBipka OLUiHKW Kaapy Ha TOYHICTb.
[lekopoBaHi aaHi HagxogaTe Ao npouecopa 330.

Y ogHomMy 3 BTineHb MC BUKOHYe chnine AekodyBaHHs, TO6TO Take, Konv Npu AeKo4yBaHHI AaHWX 3MIHHOT LWBWMOKOCTI
npuiiMad He 3Hae 3asfanerigb WBWAKOCTI nepefadi AaHux. Y LpoMy BTiNeHHi MC BUKOHYE 3BOPOTHE MeEpeMiKyBaHHS,
Hakonu4yye i Aekogoye AaHi 3rigHO 3 KOXHOK 3 TinoTe3 Mpo MOXIIMBY LWBMAKICTE (NOBHY, nonoBuHHy (1/2), 1/4, 1/8,
HYNbOBY i CTUpaHHs). OAMH 3 AeKoAoBaHMX KagpiB obupaeTbecsa AK Halkpala ouiHka 3rigHO 3 ofHieto abo Kinbkoma
METPUKaMK SIKOCTi (Hanpuknag, 4actoTol nosiBu XubHux cumeonis, nepesipkoto KLIH, MeTpukoo SMamoTo, eHeprieto
Kagpy Ta iH.).

Ha opir.3 306pakeHi TakoX erneMeHT CXeMu, Npu3HadeHi nepenasath GiTu-iHonkaTopu ctupanHs (BIC) no BC gna
KepyBaHHS NOTYXXHICTIO NpAMOro kaHany. Y ogHomy 3 BTineHb BIC MynbTunnekcyloTbca 3 4aHUMKU 3BOPOTHOMO KaHany i
HagxooaTe Ao mogynaTtopa 332, akuin BBoauTb BIC y iHdopmauiliHi AaHi Ha nesHi Micus, 3ymoBneHi 1S-2000.
O6'egHaHi gaHi MoaynolTbes MogynaTopoM 332 3rigHO 3 3yMOBREHUM (hopMaToM Moaynsauii, nicna Yoro HagxogaTb
0o nepepasada 334, kMR NigBULLYE YacToTy, Nigcuntoe i inbTpye curHan nepen nepeadeto no EC aHTeHow 312, Y
OLHOMY 3 BTifleHb CMTHan 3BOPOTHOrO KaHany € curHanom MAKY, mogynsoBaHum 3rigHo 3 1S-2000.

Onsa nigBuweHHs iHdopMauinHoi emHocTi cuctemun MOKY nepepnbavae nepegady Kagpamu pisHUX dpopmartis i
wBmaKocTel nepepadi. dopmart kaapy BU3HAYEETBCA MOMO AOBXWHOW, (hOPMaTOM KOOYBaHHS i, MOXJIIMBO, iHLIMMU
napameTpamu. Hanpuknag, srigHo 3 1S-2000, gaHi nepenaoTbes kagpamu Tpusanictio 5mc abo 20 x Lmc, ge L - 1, 2
abo 4. Lenakicte nepenadvi kagpis goexuHoto 20 x Lmc Moxke 6yTn obpaHa 3 KiNbKoX MOXMAMBUX LWBUOKOCTEN (BOCBMMU
abo Oinblie) 3anexHo BiO KiNbKOCTI AaHUX | iHWKX dakTopiB. ¥ cuctemax 1S-2000 nepepada 3A4iCHIOETLCA 3
iHTepBanoMm 20McC, NpUYOMY KOXHWUW iHTepBan Bkrovae oauH 20-minicekyHOoHUn kagp, 4 5-minicekyHaHi kagpu abo
4YacTUHY [OBLUOrO Kagpy. Y KOXHOMY Kagpi BinOyBaeTbcs abo He BinOyBaeTbca nepegada gaHux. Kagpu y S5mc
CTBOPIOIOTE MeHLLY 3aTpUMKy npu obpobui i € ocobnueo 3pydHUMKU ANS nepegadi Kepyluux MoBidoMIeHb, Ha AKi
noTpiOHO WBMAKo pearyBaTu. 3rigHo 3 1S-2000, kagpy HynbOBOI LWBWAKOCTI MOXYTb MaTu TpuBanicTte 5 abo 20mMc i
MOXYTb MNepefaBaTWCb y cneuianbHOMY KaHani (Hanpuknag, 3a BiACYTHOCTI Kepylo4duX NOBIiOOMSIEHb), Y OCHOBHOMY
KaHani 3 BUMWKaHHAM MOTYXXHOCTI nepedasada. Lli kagpy MOXyTb nepefaBaThCb TaKOX Y SONOMIKHOMY KaHani, AKWwo
Hema faHux (Hanpuknag, roflocoBMX) Ans nepegadi.

dir.4 micTuTe Gnok-cxemy BTiNeHHsA Byana 322 gekonyBaHHs. Big 3BopoTHoro nepemikyeada 320 gemogynboBaHi
AaHi HagxoosaTb Ao kagpoBux AekodepiB 410a - 410n, KOXHUA 3 AKMX Aekoaye OaHi kagp, 6asyloydnch Ha MeBHIn
rinoTesi gekogyBaHHs (TOGTO 3rigHO 3 NeBHMM chopmaTtoM i LUBMAKICTIO nNepegadi kagpy). Bei enemeHTH, gonaTtkosi
enemeHTH i/fabo nigrpyna enemeHTie gekogepa 410 MoxyTb O6yTH peanisoBaHi y npouecopi AaHux.

Mpwn nepenadvi y NpsiMoOMy KaHarni 4aHWX 3 HUKYUMU LUBMOKOCTSIMU KOXKHUIA cuMBon noBTopoeTbest N pasis (N=1, 2, 4
abo 8) ons ogepaHHs NeBHO! LWBMAKOCTI nepedadi cuMBOMiB. KOXHMA cumBON npu LbOMYy MacluTabyeTbes
koedpiieHTom 1/N ons gocAarHeHHs NpuBNM3HO OAHaKOBOI eHeprii Ha KoO4OBMI cMMBOS. Y npuiiMadi koxHa rpyna 3 N
NOBTOPEHWNX CMMBOSIB HAKOMUYYETHCA | MaclTabyeTbCa ANA ofepXKaHHS CUMBOSY M'SIKOrO pilleHHs, SKUIA Bignosinae
nepeiCHOMY.

[emoaynboBaHi AaHi kagpy HagxoOsTb 4O HakonudyBada 412, akuid Hakonudye Habopu 3 N NpUAHATUX CUMBOSIB,
Oasytoumnch Ha rinoTtesi npo weungkicte 1/N. Hanpuknag, sKwo Aekodep kagpy HacTpOeHU aekoayBaTh kagp WBUAKOCTI
1/8, HakonudyBad 412 Hakonudye 8 NPUAHATUX CUMBORIB ON1S FreHepyBaHHSA CMMBOSY M'AKOTO PilLEHHs Anst KOXHOT
rpynu. KoxHWUIA cUMBON M'AKOTO pilleHHs BiOnNoOBigae nepBiCHOMY CMMBONY Yy nepegaBanbHoMy npuctpoi. CuMBonu
M'SIKOrO pilleHHs HadcunarTbes Ao Aekonepa 414, akui ix gekoaye. Oekogep 414 mae cxemy, wWwo 6asyeTbCcs Ha Cxemi
kogepa nepedaBanbHOro npucTpolo. Hanpuknap, Ana OeKoAyBaHHA [OaHWX, KOoO4oBaHMX 3 3ropTkoto, GaxaHo
BUKopucToByBaTh Aekopep Bitepbi. [ekogep 414 abo iHWa 30BHILIHSA cXema MOXYTb OyTW TakoX MnpuaHadeHi ans
BU3HAYEHHA METPUKM Kagpy, Hanpuknag, 4acToTy nosiBu XmbHux cumeonie, nepesipkn KLIH, meTprkn AmamoTo abo ix
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komMGiHaLil.

MeTpuka AmMamoTo € 0COBNUBO 3PYHHOK ANA KaapiB HUXKYO! LWBUAKOCTI, SKi He MicTaTb 6iT KLH.

EdekTnBHa cxema gekonyBaHHa onucaHa y nateHTax CLUA 5933462 i 5710784, BKNOYEHMX NOCUSAHHSM.

[nsa Tux rinoTes nNpo WBKAKICTb, Wo BktovaTb 6iTv KLIH, nekopoBaHi aaHi Hagcunatotbes o cxemu 416 KLH, sika
nepesipsie 6itn KLH, gopaHi y koxkHoMy AekogoBaHoMy Kappi. Taka nepesipka Bigoma dpaxiBusm i ctaHgapTM3oBaHa
ctaHgapTtamu 1S-95-A i 1S-2000. Y ogHomy 3 BTineHb cxema 416 KLIH dopmye ogHoGiToBUIA pesynbTaTt nepesipku ans
KOXXHOTo kagpy. Y TMNOBOMY BTiNEHHI pe3ynbTaTr nepeBipky no3HadaeTbesa noridHum 0", aKWwo kagp € NOBHOLUIHHMM i
"1", AKWO Hi (TO6TO CcTepTMin abo NOPOXKHIN).

Byson 322 pekogyBaHHs Moxe OyTW BMKOHaHWWA Y pPi3HUX BapiaHTax, Hanpukniag, BiH Moxe, 3rigHo 3 1S-2000,
BKIHOYATK Kinbka kagpoBux gekogepis 410, Wo npaytoloTe napanensbHo, | KOXKHUIA 3 HUX BUKOHYE AeKodyBaHHS 3rigHo 3
NeBHO rinoTe3ol. Bu3HaYeHHs LWIBUAKOCTI MOXHa 30iNCHWTKU, 6asylounch Ha 4acToTi NosiBU XUBHUX CUMBONIB,
pesynbTaTi nepeBipkn KLIH, MmeTpurui AMamMoTo, iHWMX MeTpUuKax Ta ix cnonyveHHax. OauH 3 Takux AEKOAEPIB OnMcaHnit
y nateHTi CLLUA 5774496, BkrtoveHOMY NOCUIIaHHAM.

Ha cir.4 ons cnpolweHHs By3on 322 gekogyBaHHS 300pakeHo 3 Kinbkoma naparnenbHMMK kaHanamu obpobku
AeMoaynboBaHUX cvMBoniB. OpHak, Ans CNPOLLEHHS CXeMU Yy OesKUX BTINEHHAX nepenbadeHo BMKOPUCTaHHS OAHOMO
naHutora OekodyBaHHA. Y Takux Bunagkax AemMopynboBaHi cuMBonu 3bepiraoTbes y Oydpepi (He nokasaHomy) i
nepiogM4yHO HagcunawTbCsa OO KadpoBOro Aekopdepa Ans AekodyBaHHA. Lleid gekogep pekoHdirypyeTbcs 3rigHo 3
rinoTe3olo AekoayBaHHS NpU KOXXHOMY HaaXOMKeHHi AaHuX. BuHaxig BkntoYae i iHWi BTiNeHHs Byana 322 gekoayBaHHS.

BusiBneHHs Kagpy HynbOBOI LWBWAKOCTI Moxe OyTu MOTpibHMM y OGaratbox Bunagkax. Y cuctemax [S-2000
nepenbaqdeHo MexaHiaM KepyBaHHSi MOTYXHICTIO AN KOpeKuii NOTYXHOCTI nepepadvi y NpsMoMy KaHani 3rigHo 3
OekofyBaHHaM kagpis y MC. MC gekogye Kagpu NpsiMoro kaHany i BU3Hadae, Yn € Kagp NoBHOLIHHUM, CTepTUM abo He
Oye nepepanuii. BC ogepxye iHCTPYKUii KopuryBaTu piBeHb MNOTYXHOCTI nepegadi npsiMoro kaHany, 6asoBaHi Ha
AekofoBaHuX kagpax. Hanpuknag, BC Moxe ofepxaTh iHCTPYKUito 3HW3UTU NOTYXKHICTb Nepenadi, AKWO AeKogoBaHUn
Kagp € NOBHOLiHHWM, NIOBULMTU L0 NOTYXKHICTb, SIKWO AEeKOOOBaHWUIA kadp € noraHum (abo cTepTuMm) i He 3MiHOBaTK
HIYOro, AKWO BUABMNEHO BiACYTHICTb Nepepadi (abo HynboBa LUBMAKICTL). AKICTE 3B'A3KY | EMHICTb CUCTEMMW HanexaTb
y AesKin Mipi Big 30aTHOCTI TOYHO BUSABMATU CTEPTI Kagpw i kagpy HyrbOBOT LWBUOKOCTI.

IS-2000 BU3HaYaE MeXaHi3aM KepyBaHHS MOTYXHICTIO Ana NpsiMOro kaHany. 3okpema, y NEBHUX pexnmax pobotn MC
Mae BCTaAHOBUTW Bci GiTW kepyBaHHSA noTyxHicTio ans CybkaHany 3BopoTHoro KepyBaHHSA [lOTyXHICTIO npoTsirom
20-minicekyHaHoro nepiogy y BIC, akuii BU3HA4aETLCA TaKUM YUHOM:

1) BIC BcTaHoBnoeTbes y "0" y Apyromy nepegaHomy Kagpi, LWo ae 3a BUSBEHUM NOBHOLHHUM 20-MinicekyHaHUM
kagpom y Mpamomy OcHoBHOMy KaHani abo y Mpsimomy CneuiansHomy KaHani KepyBaHHS.

2) BIC BcTtaHoBntoeTbea y "0" y Apyromy nepegaHoMy Kagpi, Wo ae 3a BUSABNEHUM NOBHOLIHHUM 5-MinicekyHOHUM
KagpoMm 6e3 BUSIBNEHHS ogHoro noraHoro (Tobto creptoro) 5-minicekyHaHoro kaapy.

3) BIC BcTaHoBnoeTLCA ¥ "1" ¥y ApyroMy nepenaHoMy kafpi B YCiX iHLWMX BUNagKax.

Tabnuus mictuTb cneyndikauito 1S-2000 ons pisHMX BapiaHTIB AeKkoOyBaHHS.

Tabnuug
Buxig aexkopepa i letekTopa Kaapi HINbOBOI LWBWAKOCTI
BapiaHTt| 1-mid Smc 2-ui Bme 3-ih Bme 4-ui Bme 20mc BIC
1 MoranwuiA Moranwui Moranwui MoraHwi MoBHOLUIHHWIA 0
2 MoBHOUHHWA|  TTOPOXHIA [MopoXHIA MopoxHii  |MoraHWA/TopoxHi | O
3 MopoxHIA | MoBHOLHHUIA | TTOpPOXHIK MopoxHi  |MoraHwid/MopoxHi | 0
4 MopoxHIr MopoxHiA  |MoBHOUIHHWIA| TMopoxHii | MoraHuiA/MopoxHiv | O
5 MopoxXHIA MopoxXHIA MopoxHith | MoBHOLHHWIA |MoraHuiA/MopoxHiv | O
6 MoBHOUHHWA| MMOBHOLHHWA | [TOPOXKHIKA MopoxHii  |MoraHWA/TopoxHi | O
7 MoBHOUHHWA| TTopoXHiA  |ToBHOUIHHWIA| TopoxHiA  |MoraHuiA/MopoxHi | O
8 MoBHOUHHWA|  TOpPOXHIA MopoxHih | MoBHOLHHWIA |MoraHuiA/MopoxHi | O
9 MopoxHiA  |ToOBHOLIHHWIA | MOBHOLHHWA| opoxHIA  |[MoraHwi/ MopoxHin | 0
10 MopoxHiA  [ToBHOUIHHUIA| TopoxHiA | MoBHOLIHHWA |[MoraHwi/ MopoxHin | 0
11 MopoXHI MopoxHiA  |ToBHOUIHHWIA | MOBHOLHHWIA | MoraHuiA/TMopoxHi | O
12 |lNoBHOUiHHWA | MOBHOLHHWIA | TTOBHOLIHHWA |  MopoxHii  |MoraHwid/MopoxHi | 0
13 |MNoBHOUiIHHWIA [MoBHOUIHHUIA| TMopoxHiiA | MoBHOLUIHHWA |[MoraHwi/ MopoxHii | 0
14 |MNoBHOUIHHWIA| TOPOXHIA | MOBHOLHHWA | TTOBHOLIHHWA |[MoraHwi/ MopoxHin | 0
15 MopoxHiA  |ToOBHOLIHHWUIA | MTOBHOLHHWIA | TTOBHOLIHHWA |MoraHwi/ MopoxHin | 0
16 |lNoBHOUiHHWIA | MOBHOLUIHHWIA | MOBHOLHHWIA | TTOBHOLIHHWA |MToraHwi/ MopoxHii | 0
17 Moranwuii MoraHwi MoraHwi MoraHwi  |MoraHwi/MopoxHin | 1
18 MopoXHIA MopoXHIA [MopOXHIH MopoxHiK MopoxHiK 1

Ak MoxHa 6aunTtn 3 Tabn., BIC BcTaHoBMOETHCA Y noridHWi O, sKwo 1) npuiHaTUA  20-minicekyHaHWin kagp OyB
KOOOBaHUN AK NOBHOUiHHMI abo 2) y 20-minicekyHOHOMY iHTepBarni LWoHanMeHLe OaWH NPUNHATWMIA S-MinicekyHOHWIA
kagp OyB KoOOBaHWW SIK NOBHOLIHHUIA | He GyB BUSIBMEHWUI xodeH noraHuin (To6to cteptuin) kagp. Kagp moxe 6ytn
iDEHTNMIKOBAHMIA SIK NOBHOLIHHWIA 3a pesynbTaToM nepesipkn KLIH gekogosaHoro kagpy. Y Apyromy BMNagKy, Komu
LL|OHaWMEHLIE OfWH 5-MinicekKyHOHU Kagp BUABMNSETBCA AK MOBHOLUIHHMIA, pewTa 5-minicekyHOoHWX Kagpis y
20-minicekyHaHOMy iHTepBani MatTb OyTU noraHnmMm abo NOpoXHIMKU. Y LbOMYy BMNaOKy HEOOXiAHO BUSABMATU Kadpw
HYNBOBOT LUBUAKOCTI.
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Konn BIC mae 3HadeHHs 0, gekonep mae iHcopmauio Bif LoHalMeHLle OLHOro MOBHOLiIHHOIMO kappy. 3rigHo 3
oOHUM 3 06'eKTiB BMHaxody, ANA NigBULLEHHA TOYHOCTI BUSBNEHHS MOXe ByTU BMKOpPUCTaHa iHgopMaLis 3 NOBHOLIHHMX
kagpiB ONsi BU3HAYEHHS, YU € AeKoQOBaHUIN NoraHnm abo NOpPOXHIM.

[nsa BUABNEHHS KagpiB HYNbOBOI LUBMAKOCTI MOXYTb OyTW 3acTocoBaHi pi3Hi cnocobu. 3BMYamHO OB4YMCrIoTh
METPUKY SKOCTi MPUNHATOrO Kaapy i NOPiBHIOOTL il 3 MOPOroBUM 3HaYeHHAM i, 6a3youncs Ha pesyrbTaTi NOPIBHAHHS,
iIDEHTUMIKYIOTE NPUAHATUIA Kagp SK nepenaHuii i NPURHATUIA 3 noMunkamu (To6To cTepTuin abo noraHuin), abo sk He
nepegaHuin (To6To HyNbOBOI WBUAKOCTI @00 NOPOKHINA). 3rigHO 3 OOHUM 3 BTiNEHb BUHAxXogy, NOPOroBe 3HAYEHHS MOXe
Oyt 0bpaHe, Gasylouncs Ha MeTpuli Kagpy, O6YMCreHin gna NPUAHATUX i, MOXIMBO, OEKOAOBAHMX KagpiB. 3rigHo 3
iHWKM BTiNEHHAM, noporoBe 3HadeHHs obupaloTb, 6asylounce Ha MeTpuui kagpy, obuucneHin ona kagpis,
iDeHTUMIKOBAHMX SIK MNOBHOLiHHI. 3rigHO 3 LWe OAHWUM BTINIEHHSAM, MOPOroBe 3HadeHHs Moxe OyTn guHamivHo
KopuroeaHe, 6asyoMUCh Ha MOTOYHIN iHopMaLii (abo ManbyTHIN, AKWO MNOTOYHE pPilUEHHS 3aTpuUMaHe), HasiBHIA y
npuimMadi. Lli ocobnusocTi NigBULWYOTE TOYHICTb iAeHTUdIKaLiT kagpiB HynboBOI LWBWAKOCTI 4Yepe3 ypaxyBaHHS
onepauiinHnuX YMOB Npunmadya.

3rigHo 3 ogHMM 3 cnocobiB BUSIBMEHHA HYNbOBOI LUBWAKOCTI, OBYMCHOETLCSH | MOPIBHIOETLCA 3 NMOPOroBUM
3Ha4YeHHAM cyma KBafpaTiB CMMBOSIB NPUIHATOrO Kappy, ika Bkasye eHeprito LUboro kaapy. MNepeBuLLeHHs oG4mcneHoto
€Heprielo NOPOroBOro 3Ha4YeHHs! BKa3ye Ha nepenaHuii kaap, y iHWOMY pasi BUSHa4aeTbCsl BiACYTHICTL Nnepenaui.

Brnok-cxema oir.4d nepenbaqae oOYUCNEHHS CyMWU KBappaTiB CUMBOSIB ANsi BUSIBIEHHS HYMbOBOI LUBWMAKOCTI.
CuMBOMnM M'SIKOTO pillleHHs Big HakonudyBaHa 412 HagxoauTb A0 enemMeHTa 422 niacymMoBYBaHHSA KBagpatiB CMMBONIB,
AKMIN NiGHOCUTL Y KBaApaT KOXHWUI NPURHATUIA CMMBON M'SKOTO pileHHs | cknapjae ksagpaTtu cuMBoniB kagpy. Lia cyma
penpeseHTye obuncneHy eHeprio kagpy i HagcunaeTbes go npouecopa 330. Y ogHOMY 3 BTiNEHb NpoLecop ypaxoBye
OB rinoTean ans 3Ha4eHHsa ob4YncreHol eHepril:

Ho - obuncneHa eHepria MICTUTb MWL LWIYM i

H4 - obumcneHa eHepria MICTUTb CUrHan Noc WyMm.

3okpema, npouecop 330 BU3Ha4ae iMOBIPHICTb TOro, WO ob4YMcrieHa eHepria MIiCTUTb nuwe Wym (rinotesa Hy) abo
Wwym nntoc curHan (rinotesa Hy). 3a pe3ynbTaToM LbOro BM3HaYeHHs kaap ineHTUdIkyeTbea aKk cTepTuii abo HynboBol
WBKUAKOCTI. [lani BU3Ha4YeHHs HyNbOBOI LBUAKOCTI po3rnagaeTbes Binbl geTanbHo.

OBuMCneHHs WyMY i curHany nntoc Wwym onvcaHe y nateHTi CLUA 5903554, BKntOYEHOMY NOCKMaHHAM.

3ripHo 3 AOpyrMM crnocobom BUABMEHHS HYNMbOBOI LUBMOKOCTI, OEKOO4OBaHIi CMMBOSM MOBTOPHO KOAYHOTBCA i
KOPENoTLCA 3 CUMBOMaMU M'AIKOTO pilleHHsi. Ons kagpy obuncnioeTses ckansipHuili obyTok Mk (KOgoBaHWMM)
CMMBONaMM M'AKOro pilleHHs1 | NOBTOPHO KogoBaHMMU cvMBonamu. Lleln nobyTok Bkasye Ha BicTaHb MK NPUAHATAM
BekTOopoM (TOOTO Kagpom) i HamGNMX4YMM KogoBMM crioBoM (TOOTO i MOBTOPHO KogoBaHUM Kagpom). ObuucrieHa
BiACTaHb NOPIBHIOETLCHA 3 NOPOroBoto. [epeBULLeHHs MOPOroBOlO BiACTaHHIO 0BYMCreHo! Bkasye Ha nepedaHuin kagp, Yy
iHLWOMY pa3si BU3HavaeTbCs BiACYTHICTb nepegadi.

Brnok-cxema ir.4 MiCTUTb Tako CXeMy BUABMNEHHS HYNbOBOI LUBMOKOCTI 3 BUKOPUCTAHHSAM OB4YMCreHol BigcTaHi.
HekonoBaHi 6iTn Big Aekogepa 414 HagoxodsTb OO koaepa 424, skui kogye Ui 6iTy 3rigHO 3 hopMaToM KogyBaHHS,
BUKOPWUCTAHUM Yy nepepaBadi, i 3rigHO 3 MEBHOM FNOTE30l0 Npo AekodyBaHHA. Hanpuknag, kogep 424 moxe OyTn
3ropTtatoumm abo Typbokogepom weuakocTi 1/2 abo 1/4. Kogosi cumBonu Big kogepa 424 HagxogaTb A0 enemeHTa 426
CKanspHOrO MHOXEHHS!, AKUA NPUIMAaE TaKoX CUMBOSM M'AKOro pilleHHs Big HakonudyBada 412 cumeonis. EnemeHT
426 ckanspHOro MHOXEHHS ob4mnCrtoe, K Le BigoMo (axiBUsiM, CKanspHUR [obyTOK MK CUMBOSMaMU M'SIKOTO PilLEHHS i
MOBTOPHO KogoBaHUMKU cuMBoriamu. Llei gobyTok Bkasye Ha BigcTaHb MK NPUAHSATUM | MOBTOPHO KOOOBaHUM KagpoM.
Mpouecop 330 posrnsigae Agi rinotesun (onucaHi BuLe) Ans ob4YncreHHs BigcTaHi.

3rigHo 3 TpeTiM cnocobomM BUABMEHHS HYMbOBOI LUBUAKOCTI (AKWWA € BapiaHTOM Apyroro) AekogoBaHi 6iTM gaHux
KOPEnoTECA 3 CUMBOMAMN M'SIKOTO pilleHHs. Mpn cucteMaTUYHOMY KOOYBaHHI KOLOBaHi AaHi BKMOYaloTb NepBicHY
iHpopmauito | gaHi napHocti. Lle possonsie kopentoBaTu pekogoBaHi 6iTM gaHux 3 iHpopMauiHOK YacTUHOK
KoOooBaHUX AaHux (To6To cumBoOnamMmn M'SKoro pilleHHs ). Lleli cnocib gosBonse BUKMIOYUTA NOBTOPHE KOAYBAHHS i LM
CNPOCTMUTU CXEMY i CKOPOTUTM TpuBarnicTb o6pobkn, HeobXiaHy Ana BUSIBNEHHS HynboBOI LBMAkocTi. Ller cnoci6 e
0Co6NMBO 3pYy4HUM Yy cuctemax 1S-2000, ki BUKOPUCTOBYIOTE CUCTEMaTUYHUIA TypGokod ANa AONOMIKHOrO MNpsMoro
KaHany.

Y HaBefdeHWX BTiNeHHsX nepenbavaeTbcs OGUMCIEHHA METPUKM SKOCTI ONs KOXHOTO NPUIAHATOrO Kagpy, ane Lo
MeTPUKY MOXHa obumcnioBaTh ANst YacTUHW Kagpy abo Ans KinbKox Kagpis, Lo TakoX BXOAMTb B 06'eM BuHaxoay.

Y Baratbox cuctemax MNAOKY y npsamomy abo 3BOPOTHOMY KaHani nepemaeTbecs MinNoT-curHan, Wwo [O3Bonse
npuiManbHiA cTaHuil BUMKOHYBaTWM psa pyHKUIA. Y npoueci oBpobKM curHany MninoT-curHan BiOOKPeMeTbesa i
BMKOPUCTOBYETLCS OIS KOrepeHTHol gemonynsuii curHanie npamoro kaHany. OTxe AeMOaynbOBaHUA CUMBOI BKIOYae
dakTop, WO CTOCYETLCA eHepril NinoT-curHany.

dir.4 BkroYae cxeMn OBUMCIIEHHS KINbKOX METPUK SIKOCTI (Hanpuknag, eHeprii i BigcTaHi) Ana BUABNEHHS Kagpis
HYNbOBOI LUBMAKOCTI. 3BMYaNHO OOYMCMIOETHCA METpMKa NUWe OAHOMo TUMy, WO ChpOLye KagpoBWi Aekogep.
OB4YMCreHHss MeTpUKM SIKOCTI MOXHa peanisyBaTy pi3HUMW MeTogjamu, Hanpuknag, cnewianisoBaHol CXeMoto,
nporpamMolo, WO BUKOHye BignoBigHi yHKUi, abo ix KombiHyBaHHAM. Hanpuknag, oyHKUT enemeHTa 422
niocyMOBYBaHHS KBagpaTiB CUMBOSIB MOXHA peanisyBaTu NporpamMoto, Wo BUKOHYETbCA npolecopoM 330, SKkuiA, y CBOKO
Yepry, MOXHa peanisyBaTu Yy BUMMSAAI MiKPOKOHTporepa, Mikponpouecopa, Mikpocxemn obpobku LudgpoBoro curHany
(DSP) abo cneyianisoBaHoi iHTerpansHoi cxemu (ASIC), nporpamMoBaHOT Ha BUKOHAHHS 3a3Ha4YeHUX PyHKUIN.

Ak 6yno Big3Ha4eHo, obuyrcrneHa MeTprKa AKOCTi Kagpy NOPIBHIOETHCA 3 MOPOrOBMM 3HAYEHHSAM ANS BU3HAYEHHS, Y1
OyB NPURHATMI CTepTUin kagp abo Kagp HynboBOI WBKUAKOCTI. MeTpuka saKocTi Moxe OyTu eHeprieto, ob4ncneHow 3
BMKOPWUCTaHHSAM MepLioro cnocoby, BiACTaHHIO, 0B4MCNEHOI0 3 BUKOPUCTAHHAM ApYroro i TpeTboro cnocobis, abo iHwwo
mMeTpuKkol. MeTpukn eHeprii i BiocTaHi 3HaxoasaTbCsl ¥y B3aeMHO oGepHeHOMYy ChiBBiAHOLWEHHS. 3okpema, iMOBIpHICTb
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Kagpy HynbOBOI LUBMAKOCTI € BUWLUOIO, SKWO obuYncrieHa eHepria € HU3bKo, a obyucrneHa BiacTaHb Benukow. Ons
CMpoLLeHHs Aani po3rnagaeTbes obuncneHa eHepris.

@ir.5 mictnTb rpadikm ABoX pyHKLUiN WineHocTi imoBipHocTi (PLLUI) ana aABox 3ragaHux BuLle rinotes (Hg i Hy) wopo
npuiHaToro kagpy. LI 510 signoeigae rinotesi Hg, 3rigHo 3 sikoto obumcrieHa eHepria MicTUTe wym, a SLUI 512 -
rinotesi Hy 3rigHo 3 Akolo obuncreHa eHepria MiCTUTb curHan nnoc wym. O 510 mae cepefHe X o i cTaHpapTHe
BiAXWNeHHs oy, a OLLUI 512 mae cepedHe X4 | CTaHOapPTHE BIOXUMNEHHS 4. SK | OYiKyBanock, Xp<xy BiactaHb MixX Xg i X4
BionoBigae cepenHint eHeprii NPURHATUX Kaapis.

Axwo LI 510, 512 Bigomi, nopory 514 MoxHa HagaTu 3HAYEHHs X Ty, fke 3abesnedye OaxkaHUN pesynbTar.
Hanpuknag, skwo 6axaHo ogepxaTi O4HaKoBY iIMOBIPHICTb XMGHOrO BUSIBNIEHHS Ans 060X rinoTes, NOporoBe 3Ha4YeHHs
XTH1 MOXHa obpatu Takum, wob nnowa 520 nig PLUI 510 npaBopyy Big XTH¢ AopiBHIoBana nrowi 520 nig LI 512
niBopyd BiA XTH4. SIKWO BCTAHOBUTMW NMOPOroBe 3HAYEHHHA HUXKYE XTHq, IMOBIPHICTb HEe BUSBUTK rinoTesy Hq 3HM3UTbCS,
ane 3pocTe iMOBIpHICTb XMOHOrO NiATBEpOXKEHHs rinoTean Hg, TOBTO fAKIWO BCTAaHOBWUTM MOPOrOBE 3HAYEHHS HUX4e
XTH4, TO 3pOCTa€ iIMOBIPHICTb NMpaBWIbHOI ideHTudIkauil obuncneHoro 3HayYeHHs, Wo Bignosigae rinotesi H4, i xmbHoi
ineHTUdikaLii obuncneHoro 3Ha4deHHs, Wo Bignoeigae rinotesi Hg.

BaxkaHuin pesynbTaT BM3HAYaeTbCA PI3HUMU MipKyBaHHSMU. Hanpuknag, AKWO BUSIBIIEHHSI HYNbOBOI WBUAKOCTI
BMKOPWUCTOBYETLCS AN KePYBaHHS MOTYXXHICTIO nepenadi, Moxe 6yTu Ginbw 6axaHWM noMunuThch y Gik nepenadi 3
NOTYXKHICTIO, BULLOK 3a HeobXigHY (O MOXE 3HU3UTKM EMHICTb CMCTEMMU), HiX Y OiK 3HMXKEHHS NOTYXKHOCTI (WO Moxke
3HU3UTWK SIKICTb OOCYroBYBaHHS).

Y ogHomy 3 BTineHb QLI 510 ouiHleTbCA 3@ OBYMCNEHO METPUKOK 3 MOPOXHIX kaapis, PLUI - 3a obuncneHoro
METPUKOK 3 MOBHOUIHHMX i NoraHux Kagpie. AK yXe BigsHaqanocb, kagp Moxe OyTW ieHTUMIKOBAHWI SK KOPEKTHO
OeKofoBaHWiA (NOBHOUIHHMIA) 3a pesynbTaTom nepesipkn KUH. Akwo kagp He npoxoauTb nepesipky KUH, BiH
iIDEHTNMIKYETBCA AK NoraHnin abo NOPOXHIW. Y LbOMY BTIMEHHI Taki CTaTUCTMKN, SIK CEPEdHE 3HAYEHHs | cTaHgapTHe
BiOXmneHHs, obuucnioloTbca abo OUiHIITLCS B HOPManbHWX pobodnx ymoBax. [licna uporo Ui cTaTtucTuku
0BUNCNIOIOTLCSA 3 BUKOPUCTaHHAM iHcpopMaUii SiKk 3 NOBHOUIHHMX, TaK i NoraHux kagpie 3rigHo 3 X NosiBol B peanbHuX
ymoBax. CepefHe i cTaHOapTHe BiOXWNEHHs1 MOXYTb OyTu oBYMCneHi 38 MeTPUKO, NOB'A3aHO0 3 NOPOXHIMU Kaapamu.
CnouvatKky CTaTUCTMKU AN NOPOXHIX KadpiB MOXyTb OyTM obuncneHi 3 nosHoi wymoBoi noTyxkHocTi Nt y Bigomomy
KaHani (Hanpwvknag, ninoTHoMy) (OuB. BXe 3ragaHuin nateHt 5903554).

Y ogHoMy 3 BTifeHb BBaxaeTbes, wo O € raycisBcbkumu. ®opma Takoi OLLI ogHO3Ha4YHO BU3HAYaETbCA OaHUMMU
cepenHiM i cTaHgapTHUM BigxuneHHam. OLLI 512 moxe OyTu nobyaoBaHa 3a cepefHiM i CTaHAapTHUM BiOXUNEHHSM
ANA NoBHOUiIHHMX i noraHux kagpis, a LI 510 - 3a cepegHiM i cTaHOaApPTHUM BIiOXWMNEHHAM LNs MOPOXHIX Kagpis.
Matouu ui SLLI, moxkHa obpaTi NoporoBe 3HaYEHHs X4 3riAHO 3 BakaHUM KpuTepieMm, Ak Le Byro onncaHo BuLle.

0ns BUABMEHHS HYNbOBOI LWBMAKOCTI obYMcrieHa MeTpuka Kafapy MOPIBHIOETLCS 3 MOPOroBUM 3HAYEHHAM X THq.
Akwo obumcrneHa MeTpuka He [OCArae MOpOroBOro 3HaYeHHS X Thq, Kagp iOeHTUdIKYETbCA AK kagp HyNbOBOI
LWBKUAOKOCTI abo NOPOXKHIR, Y IHWOMY BUNaAKy - AK noraHuii abo cteptuid. Cnig BiA3Ha4YMTK, WO AKLWO METPUKOK SKOCTI €
obuucneHa BigcTaHb MiX NPUNHATUMU | AeKOAOBaHUMK Kagpamu, HeoBXiOHO BUKOPWUCTOBYBATU iHLIWIA KpUTEpIn.

[MoporoBe 3HauyeHHs X T4 Moxe OyTW KopuroBaHe AOnA ypaxyBaHHA OoAaTkoBoi iHdopmauii, goctynHoi ans
npuimada. Hanpuknag, ockinekm ®LI 512 gna rinotean H4 cnovaTky BU3Ha4aeTbCs 3 KaApiB, iAeHTUIKOBaHMX AK
MOBHOUiHHI, | Ui kKagpn 3BMYaNHO MarTb €HEeprilo, BULLY, HiK CTepTi, cepenHe X, Oyae Tpoxu BULLUMM 3@ iCTUHHe Ans
rinotean Hy. OTxe, NOporoBe 3HAYEHHsI X THq MOXe OyTU Tpoxu 3MmilleHe niBopy4 Big X4q. 3 iHWoro BGoKy, OCKinbku
obuucneHa mMeTpuka 6asyeTbca Ha MOPOXHLOMY (TOBTO 3a BigcyTHOCTi nepemadi) abo noraHomy (MPURHATOMY 3
HU3bKOK eHeprieto | TOMy CTepTOMY) Kafpi, BOHa MOXe MaTW MeHLUE 3Ha4YeHHs | NoporoBe 3HadeHHs Gyae, BionoBigHo,
3CYyHyTe niBopy4. 3Ha4eHHs Takoro 3cyBy Moxe ByTu BU3Ha4YeHe emMnipuyHo abo MofernioBaHHAM cuctemi, abo y iHWui
cnoci6. lMicna yboro (cepemHs) pPisHUUS MK OOYUCNEHMMU METPUKaMKU MOBHOLUIHHMX i NoraHux kagpie Moxe OyTu
BM3HauYeHa i 3bepexeHa Ak napameTp y npuiiMansHoMy npuctpoi. Micns uporo obuncrieHe cepenHe ANS NOBHOLHHMX
kagpiB Moxe OyTW 3CyHyTe Ha L0 CepedHIo PisHWUK ONS ofepKaHHsl OLiHKU cepedHboro Ansl MoraHvWx kagpise, a
noporoBe 3Ha4YeHHs Moxe 6yTW BCTaHoBneHe, 6a3younch Ha OLiHLi cepedHboro AN noraHux i NOPoXHIX Kaapis.

MoporoBe 3HadeHHsi Moxe OyTn kopuroeaHe, Gasyo4ucb Ha iHLWIN HasBHINW iHpopmauii, Hanpuknag, CTOCOBHO
KepyBaHHsi MOTYXHiCTto. [lOTYyXHiCTb nepegadi MOXe KOpUryBaTUCh KOHTYPOM KepyBaHHsi MOTYXHIiCTIO Ans
3abe3neYveHHs NEBHOro piBHA poboTH (Hanpuknag, YactoTu nosieu kagpoeux nomunok (YKM) y npunmadi). Y ogHomy 3
BTiNIeHb KOHTYP KepyBaHHSl MOTYXHIiCTIO BUMipsie akicTb (Eb/Nt) npuiiHaTOro curHany, nopiBHIOE WOro 3 3yMOBIIEHWMM
3HaYEHHAM | KOpUrye NOTYXHICTb Nepefadi Tak, Wob AKiCTb cUrHany yTpumyBanach Ha LiboMy 3HadeHHi. Lle symoBnexe
3Ha4YeHHs KOPUIYETLCA AN AOCATHEHHS GaxaHoro piBHA 06CryroByBaHHs. Y LibOMY BTINIEHHI NOPOroBe 3Ha4YeHHS MOXe
OyTn KopuroBaHe, Hanpuknag, pisHULE MK 3YMOBMEHVWMMW 3HaYeHHsSMU AN MNOBHOUIHHWX | MmoraHux kagpis.
Hanpuknag, aKkwo ue 3yMoBrieHe 3Ha4YeHHs cTaHoBUTb 5aBb, konu kagp AekogoBaHo MpaBunbHO, | 406 y iHWoMYy paasi,
noporoBe 3Ha4YeHHs Moxe ByTn 3HWkeHe Ha 14b.

MoporoBe 3HAYEHHS1 MOXE TaKOX KOPUryBaTUCh CXEMOK 3BOPOTHOMO AEKOAYBaHHSA pilleHHs. CnoyaTtky noporose
3Ha4YeHHs BU3HA4YaeTbCA Ha OCHOBI HaaBHOI iHdopMauii, Hanpuknag, NoYaTKOBMX OLHOK CTaTUCTUK O NOPOXHIX i
noraHux kagpiB. [licns UbOro BMKOHYETbCA iTepaTMBHE AEKOOYBaHHs, fAKe O03BOSSE BMKOPUCTATWU iHopMmalio 3
HEKOPEKTHO OEKOAOBaHMX KaapiB Ans oHoBreHHs cTtatuctuk PLUI 510, 512. Hanpuknag, HEKOPEKTHO AeKOOOBaHWUM
kagp Moxe OyTW OLiHEeHWI K NOpPOXHIW abo cTepTuid, i obumcneHa MeTpuKa LpOro Kagpy BUKOPUCTOBYETbCA ANA
OHOBIeHHs, BignosigHo, ctatuctuk O 510, 512. OTxe, y Takuii cnocié OekoaoBaHi AaHi BUKOPUCTOBYHOTLCA ONs
OEeKoAyBaHHA MalbyTHIX kagpiB (Yepe3 KOpeKLito NOPOroBOro 3HaYEHHS).

BcTaHoBNEHHs NOporoBoro 3Ha4eHHs X4, OA30BaHOro Ha BUMIPIOBaHHAX i 0BUMCIIEHHAX Y NpuiiMadi pobodi ymMoBHM
AaHoro npuiriMada ypaxoByHTbCH NpW BUM3HaYeHHI HynboBoI WBmMAkocTi. Hanpuknad, akwo npuiMad Bumarae binblie
NOTY)KHOCTI AN NiATPUMAaHHSA PiBHS AKOCTI, Lie YpaxoBYETbCSA NpW BCTAHOBSIEHHI NOPOrOBOro 3HAYEHHS.
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[MoporoBe 3Ha4YeHHs1 MOXHa OUHAMIYHO 3MiHIOBATK 3 3MiHOO pobo4mx ymoB. OBUYNCNEHHs CTaTUCTUK (CepeaHboro i
CTaHOapTHOTO BIAXWIEHHSI) MOXHa BUKOHYBaTW, 6a3ylounch Ha 3BaXEHOMY CepefqHbOMYy OB4YMCneHnx MeTpuk. MoxyTb
OyTK 3acTOCOBaHI pi3Hi cxeMu 3BaxkyBaHHs. Hanpuknaa, MeTprku MOXHa 3BaxkyBaTh HapiBHO abo 3 GinbluMMu Baramu
anst 6inbl CBiXXKMX BUMIiptoBaHb, abo 3a iHWKMMKU cxemMamu (Hanpuknag, Hagawun Ginblwy Bary kagpam, 6rnvsbkum Oo
MOBHOLIHHMX).

[Mpn BCTAHOBMNEHHI NOPOrOBOro 3HAYEHHS MOXYTb OpaTuCh Ao yBaru i iHWi dakTopu. Hanpuknag, ons Uboro MoXyTb
ypaxoByBaTUCh 3YMOBIIEHI 3HAYEHHS A58 KOPEKTHO i HEKOPEKTHO AeKoAOBaHUX KaapiB 3 iX nonepegHiM ycepegHeHHAM,
aK Lue Oyno onucaHo BuMLLEe. 3Ha4YeHHs KOpPeKLii NOpOoroBOro 3HaYEeHHs MOXe 3anexaTtu, Hanpuknag, Big KinbKocTi
napanenbHUX KaHanis gemogynauii curHany y 6aratokaHansHoOMYy npuimadi.

Byno onucaHe BMSBMNEHHs KagpiB HyfbOBOI LUBMAKOCTI ¥ NpAMOMY KaHani 3B'a3ky. Y geskux cucrtemax MOKY
(Hanpuvknag, 1S-95-B) y 3BOpoTHOMY KaHani KOAOBI CUMBOSM HUXKYUX LUBMOKOCTEN NepenaloTbCs Ha NOBHIM NOTYXKHOCTI,
ane y N nceegoBmnagkoBo oOpaHMx CUMBOMbHMX Micusx. Hanpuknag, npu WBKAKOCTI nepedadi 1/8 KOXHUIA KOOOBURA
CMMBON NepenaeTbes ¥y OAHOMY 3 8 MOXIIMBUX MONOXEHb A8 UbOro CUMBOSY, dKe BM3Ha4aeTbes posroto [MLU
nocnigoBHicTio. Y npunmadi BC cenektopHuin By3on obupae KogoBi CUMBOSM Y HaNeXHUX NOSOXKEHHAX, 6a3youncs Ha
rinotesax npo weuakicte. OTxe, y BC gekogep ANS HUMXYMX LUBUOKOCTEN 3aMiCTb HakonudyBada CUMBOSIB Mae
cenektop. binbl getansHUn onuc gekogepa cUrHanie 3BOpoTHOro kaHany [MAKY MoxHa 3HalWTu y AokymeHTauil
1S-2000.

HaBeneHnin onnc CTOCYeETbCA 3acTOCYyBaHHA BUHaxony Yy cuctemax MAOKY 1S-2000. OpgHak, BMHaxig Moxe OyTu
3acTocoBaHuii i y iHWKnx cuctemax MNAKY (aue., Hanpuknag, nateHtn CLUA 4901307 i 5103459 i 3aaeky Ha nateHT CLUA
08/936386 Big 3/11/1997, BKNIOYEHI B ONUC NOCKIAHHAM).

MoxkyTb ByTr po3pobneHi cuctemu MAKY, yarogxeHi 3 pisHUMM NOTOYHO AiOYUMU | 3aNPONOHOBaHUMUN Ha MalibyTHe
cTaHgapTamu. lNMpuknagaMn Takux cTaHgapTiB MoxyTb OyTn ctangapt TIA/ELA/IS-95-A "Mobile Station-Base Station
Compatibility Standard for Dual-mode Wideband Spread Spectrum Cellular System (CtaHgapT cyMmicHOCTi MOGINbHMUX
i BC AN LWMpPOKOCMYTOBUX CUCTEM ABOCTOPOHHBOMO 3B'A3KY po3lUMpeHoro cnektpa)’, abo craHgapT TIA/ELA/IS-98-A
"Recommended Minimum Performance Standard for Dual-mode Spread Spectrum Cellular and PCS Mobile Stations
(CtaHgapT MiHiMarbHUX BUMOT 00 MOGINbHMX CTaHUIN LWMPOKOCMYTOBUX CUCTEM OBOCTOPOHHLOMO 3B'A3KY PO3LUMPEHOrO
cnektpa i cuctem PCS)", abo ctaHgapty 1S-2000 abo WCDMA, 3anponoHoBaHi iHcTutytamm ETSI i ARIB. Yci ui
CTaHAapTW BKITIOYEHI Y ONUC NOCUMNAHHAM.

BuHaxin mMoxe OyTM 3acTocoBaHUM y cucTemax napanefibHoro AOCTyny iHWOoro TWny, Hanpuknag, cucTemax
napanenbHoro Joctyny 3 posgineHHam 4dacy (MOPY), cuctemax napanenbHOro A4oCTyny 3 YacTOTHUM po3gifieHHAM
(NO4YP) i cuctemax 3 amnniTyqHOK MOAYNSLiEto Ha ogHin BiuHIA cmysi.

HaeeneHunin onuc 6axxaHnx BTiNeHb Ao03Bonsie daxiBLo 3acTocyBaTh BUHaXIg, 3a HeoOXigHOCTI 3pobumBLUM HeOOXIOHI
mMoaudikauil 3 BUKOPUCTaAHHAM NPUHLMNIB BUHAxody i, OTXXe, CTBOPIOOYN LM iHWI BTiNeHHA. BuHaxig He obmexyeTbes
HaBeOeHUMU BTINEHHAMU | Mae 3HaYHO LWMpLWKi 06'eM, BUSHAYEHU NPUHLMNAMY | HOBUMW O3HAKaMMU.

dopwmyna BMHaxony

1. Cnoci6 igeHTndikauii kagpis HyNbOBOI LUBMAKOCTI Y NPUAHATIA Nepenadi AaHuX, KU BKIOYae:

- NPMAOM MOZYNBOBAHOrO CUTHany,

- Agemoaynauilo  MogynbOBaHOro CUrHamy 3rigHo 3 MeBHUMM dopmaToMm Aemogynauil Ansg reHepyBaHHs
AeMoAyNbOBaHWX CMMBOSIB,

- pO3AiNeHHs AeMOoAYNbOBaHNX CUMBOSIB Ha CYKYMHICTb NPURHATUX KagpiB,

- 0B4YNCIIEHHSA METPUKM SIKOCTI ANSi KOXKHOTO 3 L€l CyKYMHOCTI NPUIAHATUX Kagpis,

- NMOPIBHAHHSA METPUKN SIKOCTI KOHKPETHOrO MPUWHATOrO Kafapy 3 MOPOroBWM 3Ha4YeHHsiM, BMOGpaHuM, 6asyiouunce
YaCTKOBO Ha MEeTpUKax AKOCTi NPUNHATUX KaapiB, i

- iDEeHTUDIKYBaAHHA LbOro KOHKPETHOro NPUWHATOrO Kagpy siK Kagpy HyNbOBOI LIBMAKOCTI abo Kadpy HeHyrboBol
LWBKUAOKOCTI, 6a3yto4mnch Ha LibOMY NOPIBHSAHHI.

2. Cnocib 3a n. 1, SKui BigpisHAETbCA TUM, L0 METPUKA SIKOCTI MOB'A3aHa 3 EHEpPrielo MPUNHSATOrO Kagpy.

3. Cnocib 3a n. 2, Akni BigpIi3HAETLCA TUM, O METPUKA SKOCTI KOXHOIO NPUAHATOrO Kadpy oBuYMCnioeTbest Sk cyma
KBagpaTiB CUMBOMIB NPUMHATOrO Kagpy.

4. Cnoci6 3a n. 1, AKWIiA BigPI3HAETLCA TUM, LLO METpUKa SKOCTI NOB'A3aHa 3 BiACTaHHIO MK NMPUAHATUM KagpoM i
KOOOBMM CIOBOM, LLO BiANOBiAae LUbOMY Kagpy.

5. Cnoci6 3a n. 4, aknii Bigpi3HAETLCA TUM, L0 AOAATKOBO BKIOYaE:

- AeKoOyBaHHS KOXHOTO NPUIHATOrO kKagpy 3 hopMyBaHHSIM OEKOAOBAHOro Kaapy i

- NOBTOPHE KoAyBaHHS AEKOAOBAHOrO Kagpy 3rigHo 3 hopMaTom KogyBaHHA Ans hOpMyBaHHS KOAOBOrO CMoBa, Lo
BiAnoBigae LUbOMY AeKkogoBaHOMY Kaapy.

6. Cnocib 3a n. 4, 9k Bigpi3HAETBCA TUM, WO AOOATKOBO BKIOYAE AEKOLYBAHHSA KOXHOMO MPUMHATOrO Kagpy 3
dopMyBaHHSIM AekofoBaHOro kagpy, NpMYOMYy KOOOBE CIIOBO BKIOYaE AeKoOoBaHUW kaap.

7. Cnocib 3a n. 1, Akni BigpI3HAETbCA TUM, WO OOAATKOBO BKIOYaE AEKOAYBAHHSA KOXHOTO MPUWAHATOrO Kagpy
3rigHO 3 NMEeBHOI FiNOTe30t0 AeKoQyBaHHA AN hOpMyBaHHS AeKoQOBaHOro Kagpy.

8. Cnocib 3a n. 7, aknii Bigpi3HAETbLCA TWMM, WO US NeBHa rinoTesa geKkoayBaHHS BKMYae KOHKPETHWI chopmat
Kagpy | KOHKpPETHY LIBMOKICTb Nepenadvi, BubpaHi 3 HabopiB MOXIMBUX hopMaTiB Kappy i WWBUAKOCTEN nepenavi.

9. Cnocib 3a n. 8, Ak Bigpi3HAETbCA TMM, O Habip MOXIMBMUX chopMaTiB Kaapy BKIoYae kagpw TpyuBanictio 5 Mc i
Tpuanictio 20xL mc, ae L € popaTtHe uine abo Ginblue.
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10. Cnoci6 3a n. 8, Akni Bigpi3HAETLCA TUM, WO Habip MOXIMBUX LUBMAKOCTEN Nepenadi BKNoYae NOBHY LWBWAKICTD,
NOMOBMHHY LWBUAKICTL, WBMAKICTE 1/4 NOBHOT i WBMAKICTL 1/8 NOBHOI.

11. Cnoci6 3a n. 7, ki Bigpi3HAETbCA TUM, O NOPOroBe 3Ha4YeHHs 6a3yeTbCsi YacTKOBO Ha METPUKaX SIKOCTI
AeKoooBaHUX KaapiB, ideHTUdIKoBaHMX SK NOBHOLiHHI.

12. Cnoci6 3a n. 11, akniA BiAPI3HAETLCA TWMM, WO OOAATKOBO BKtoYae nepeBipky 6iT KLUH, nos'aszaHux 3
AeKoaoBaHUM KagpoM, Ana BU3HAYEHHS, UM € Liei AekoaoBaHUi kaap NOBHOLIHHUM.

13. Cnoci® 3a n. 7, AKMIA BiOgpPI3HAETLCA TUM, IO KOHKPETHWUIA NPUAHATUIA Kagp OeKoaoyeTbCs i ineHTUgIKYeTbCA SK
HeMNOBHOLIHHWUIA Kaap

14. Cnoci6 3a n. 1, AKMIA BiOPI3HAETLCA TUM, LLO NOPOroBe 3HAYEHHA 6a3yeTbCs YacTKOBO Ha CTATUCTUL METPUKM
SAKOCTI NPUIAHATUX KaapiB.

15. Cnoci6 3a n. 14, akuii BigpisHAETbCA TUM, WO ANS OAEPXKaHHA CTaTUCTUKWM MEeTpUKaM SKOCTI MPURHATUX Kagpis
HagalTb OOHAKOBOI Baru.

16. Cnoci6 3a n. 14, aknii BigpPIsHAETLCA TUM, WO ANS OAEPXKaHHA CTAaTUCTUKN MEeTpUKaM SIKOCTI NPURHATUX Kagpis
HagaloTb pi3HOI Baru.

17. Cnoci6 3a n. 1, aKniA Bigpi3HAETLCA TUM, LLIO NOPOroBe 3HaYEHHA MOXHA AUHaMIYHO KOpUrysaTu.

18. Cnoci6 3a n. 1, SkMn BiQpPI3HAETBCA TUM, WO OOAATKOBO BKMYAE AeHOPManisauilo CMMBOMIB €Heprieto
ninoT-curHany, nepeqaHoro pasoM 3 JaHWMu nepegadi.

19. Cnocib 3a n. 1, SkMin BigpI3HAETLCA TUM, WO dopMaT AeMonynsuil BusHadeHo ctangapTom 1S-2000 abo
IS-95-A.

20. MpuimManbHa nigcucTema cMcTemMm 3B'A3Ky, sika BKIoYae

- OeMogynsiTop, NpM3HadYeHWn npuiMaTh i gemMogynioBaTv MogyNbOBaHW CUrHan 3rigHoO 3 NeBHUM hopMaToMm
Aemonynauii 4na reHepyBaHHA 4eMOAYyIbOBaHUX CUMBONIB,

- npoLjecop AaHuX, onepauiiHo 3'eAHaHUM 3 AeMOAYNATOPOM | NPU3HAYEHNIA:

po3niNATU AeMOoaySIbOBaHI CUMBOSN Ha CYKYMHICTb NPURHATUX Kaapis,

obuncnioBaT METPUKY SAKOCTI ANA KOXKHOIO 3 L€l CYKYNHOCTI NPUIRHATMX Kagpis,

NOPIBHIOBATA METPUKY SIKOCTI KOHKPETHOTrO NMPUWAHATOrO Kadpy 3 MOPOroBUM 3HAYeHHAM, BMOpaHuM, Gasylounch
YaCTKOBO Ha METpUKax AKOCTi NPURHATUX Kaapi., i

ineHTUdIKyBaTW Lien KOHKPETHUA MPUNHATUIA Kadp SIK Kagp HySbOBOI LWBWAKOCTI abo Kagp HeHynboBOI LBWAKOCTI,
0a3yo4nChb Ha LibOMY MOPIBHSAHHI.

21. MNpuiiManbHa nigcuctema 3a n. 20, ska Bigpi3HAETbCA TUM, WO NPOLECOP AaHMX BKIOYAE CXEMY HAKOMUYEHHS
CMMBONIB, NPU3HAYeHy NpUAMaTH i HakonuyyBaTW AeMoayNbOBaHi CUMBOM.

22. MpuimanbHa nigcuctema 3a n. 20, ska Bigpi3HAETbCA  TWUM, WO NpoUecop AaHUX BKMYae aekodep,
NpU3Ha4YeHnn NpuiMaTy i AeKkogyBaTu NPUAHATI Kaapyu ANa reHepyBaHHs OeKOOOBaHUX kagpis.

23. MpuiimanbHa nigcuctema 3a n. 22, sika BiApi3HAETbLCA TUM, LIO NPOLLECOop SaHWX AOLAaTKOBO BKMKYAE cxemy
KLH, 3'egHaHy 3 gekodepoMm i NpuaHaveHy npuimaTti i nepeBipaT AekonoBaHi Kagpu Ans ineHTudikauii NoBHOLIHHUX
Kagpie cepen NPUAHATUX KagpiB.

24. MpuimanbHa nigcuctema 3a n. 22, sika BiApPIi3HAETbLCA TUM, O NPOLEcop AaHWX OOAATKOBO BKIOYae kodep,
3'egHaHui 3 gekodepoM i NpuaHa4veHnii NpuimMaTK | NOBTOPHO KogyBaTu AekonoBaHi kagpu

25. MpuimaneHa nigcuctema 3a n. 20, ska Bigpi3HAETbCA TUM, WO METpUKa SKOCTI NOB'A3aHa 3 eHeprieto
NPURHATOrO Kaapy.

26. MpunmaneHa nigcucrema 3a n. 25, saka BigpisHAETbCA TUM, O METPUKA SKOCTI ANA KOXKHOMO NPUMHATOrO Kagpy
oBUYMCNIOETbCA AK CyMa KBaapaTiB CMMBOMIB NPUMHATOrO Kagpy.

27. MpuiimanbHa nigcuctema 3a n. 20, sika BigpisHAETbCA TUM, WO METpUKa SKOCTI NoB'A3aHa 3 BiACTaHHIO MiX
NPUAHATAM KagpoM i KOOOBMM CIOBOM, LUO BignoBigae LsoMy Kagpy.

28. MpuimarnbHa nigcuctema cuctemn 3B'Asky 3 MNOKP, 3gatHa cepen NpUMAHATUX SaHUX nepenadi ineHTudikysatm
Kagpwv HynbOBOI LWBUAKOCTI,

sika BKIIOYaE:

- OemMogynsiTop, NpM3HadYeHWn npuiMaTh i gemMogynioBaTv MogyNbOBaHW CUrHan 3rigHO 3 NeBHUM hopMaToMm
Aemonynauii 4na reHepyBaHHA 4eMOAYSIbOBaHUX CUMBONIB,

- fgekofep, onepauiiHo 3'egHaHU 3 A4eMOZYnATOPOM, NpoLecop AaHUX, NpU3HaYeHWin NpuiMaT AeModyrboBaH
CUMBOSNN SIK CYKYMHICTb NPUAHATUX KadpiB i AekogyBaTW CYKYMHICTb NPUAHATUX KagpiB 3 opMyBaHHSAM CYKYMHOCTI
AeKodoBaHWX Kaapis,

- cxemy KLH, 3'egHaHy 3 gekogepom i npuaHadeHy npuiMaTi | NepeBipATU OeKodoBaHi Kagpu AN ineHTudikauil
NOBHOLIHHUX KafpiB cepen NPURHATUX Kagpi., i

- BY30/1 064YMCNeHHa MeTpUKK, onepauiiHo 3'eQHaHui 3 AemopynaTopoM abo AeKkofepoMm i Npu3HaveHuin

obumncnioBaT METPUKY SKOCTI O1S1 KOXKHOTO 3 NMPURHATMX Kagpis,

NOPIBHIOBATN METPUKY SIKOCTI KOHKPETHOTrO NMPUWHATOrO Kadpy 3 MOPOroBUM 3HAYeHHAM, BMOGpaHuM, Gasylounch
YaCTKOBO Ha METpUKax AKOCTi NPURHATUX Kaapis, i

ineHTUdiKyBaTK Lel KOHKPETHUI NPUAHATUIM Kaap SK Kagp HYNbOBOI WBMAKOCTI abo Kagp HEHYbOBOI LBUAKOCTI 3a
pPe3ynbTaToM LbOro MOpPiBHAHHS.
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