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Cnoci6 ans KkoHTponto nepepadi curHanie B
KOMYHIKaUifHIAn  CUCTEMi  BUKOPWUCTOBYE  OMUTHUN
Tpurep, SKUA 3anobirae BUHWMKHEHHIO TYNUKOBOT
cuTyauii Mk nepepaBadem Ta npuimadem. Cnocib
BKIloYae BUOIp enemMeHTy pJaHuxX npoTokony 3
Oydbepa, BU3HAYEHHS TOro, YW PO3TALLOBaHWMIA Len
eNeMeHT faHWX Ha OCTaHHIi nosuuii B Mexax BikHa
nepegadi, i NoTiM nepegadi onuTHOI iHdopmauii 3
UMM eneMeHTOM AaHWX, SKWO Leil eneMeHT OaHuX

PO3TALLOBaHUA Ha OCTaHHIM no3uuil BikHa nepenaui.
AKWO Lei enemMeHT AaHUX He € Ha OCTaHHIN nosnuii y
BikHi nepepadi, [oOaTKoBI KpOKM cnocoby BKMOYaloTh
BU3HAYeHHs TOro, Y/ € Uel enemMeHT JaHWX OCTaHHIM
30epexkeHnM enemeHTOM paHux y Oydpepi nepegadi.
Akwo Tak, To onuTHa iHpopMaLis nepegaeTbeca 3 UM
efleMeHTOM AaHuX. FAKLWO KOAeH 3 ONUTHUX Tpurepis
He BignoBigae BMMoram, TO nepenaeTbes TiNbKW Lelh
eNeMeHT JaHuX.
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Onuc BuHaxony

HacTynHuin BMHaxig cTocyeTbCH cUCTeM 3B'A3Ky Ta, Oinbll TOMHO OO CUCTEMU Ta Ccrnocoby KOHTporo nepepadi
ONUTHOT iHchopmaLii 3 ogHUM YK BiNblIMMK MOZYNAMU AAHWX NPOTOKOMY B cMCTEMi 6€30pOoTOBOrO 3B'A3KY.

YHiBepcanbHa MobinbHa TenekomMyHikauinta cuctema (YMTC abo UMTS) e cuctemoro MoGinibHOro 3B'S3Ky TPeTboro
MOKOMIHHA, AKa po3BUHYTa Ha 6asi cTtaHgapTy Bigomoro sik nobanbHa cuctema mMobinbHoro 3B'asky (GSM). Le
€BPONENCHKUI CTaHOapT, METO iCHYBaHHS SIKOro € 3abeaneqeHHs nosninweHoro MobinbHOro 3B'A3Ky Ha OCHOBI 6a3oBol
mMepexxi GSM Ta TexHonorii LMPOKOCMYroBoro ©GaraTocTaHUiiHOrO HOCTyny 3 KOAOBUM PO3MNOAINEHHSM KaHanie
(W-CDMA). B rpygHi 1998 poky €Bponeicbkuii iHCTUTYT TenekomyHikauiiHux ctangaptie (ETSI), ARIB/TTC (AnoHig),
cnyx6a T1 (CLUA) Ta TTA (Pecny6bnika Kopesi) 3acHyBanu MNpoekT MapTHepcTBa TpeTboro MNokoniHHg (3GPP) 3 meTolo
CTBOpeHHs cneyundikayii ans craHgapTtmaauii YMTC.

PoboTa i3 ctangapTtusadii YMTC, BukoHaHa 3GPP, npussena Ao popMyBaHHS N'ATW TEXHIYHO-cnewicikalinHnx rpyn
(TSG), koxHa 3 gKMX cnpaMoBaHa Ha (POpMYyBaHHS efeMeHTIB MepeXi, WO MOXYTb LiIATU HesanexHo. binbw TouHo,
koxHa TSG-rpyna po3pobnsie, 3aTBepaXye Ta Kepye siKolCb CTaHAapTHO cneyudikadieto y BignosigHin ranysi. Cepen
HUX rpyna MepexxHoro pagioss'sasky 3 aboHeHTamu (RAN abo TSG-RAN) cTBoptoe crneyundikaLito ana gyHKLii, GaxkaHnx
eNEMEHTIB Ta iHTepdelicy HaseMHol Mepexi papioss'asky 3 aboHeHTamun YMTC (UTRAN), wo e Hosotw rpynoo RAN
Aana nigTpumkn TexHonorii goctyny W-CDMA B YMTC.

pyna TSG-RAN Bkniovae B cebe nneHapHy rpyny Ta 4otmpu poboumx rpynu. Pobouda rpyna 1 (WG1) pospobnsie
cneundikadito gisn4vHoro pisHa (nepwnii piseHb). Poboua rpyna 2 (WG2) TouHO BU3HaYae (PyHKLiT KaHanbHOro piBHS
(Bpyrvin piBeHb) Ta MepekHoro piBHA (TpeTin pieeHb). Pobouya rpyna 3 (WG3) BusHadae cneyudikadito ans iHtepdericy
Mixx B6asoBoto ctaHuieto B UTRAN, pagiomepekHumM koHTponepom (RNC) Ta 6asosoto mepexeto. Poboua rpyna 4 (WG4)
obroBoptoe GaxaHi yMOBM ANa xapaKTepUCTUK pagiokaHany Ta 6axaHi eneMeHTU Ansa ynpasriHHA pagiopecypcamiu.

Ha ®ir.1 BinoGpaxeHo CTpyKTypy iHTEPENCHOro NPOTOKOMY panio3B'a3ky 3 aboHeHTamMu, sika BUKOPUCTOBYETHCS
MK TepMiHanoM, LWo npaywe Ha 6Gasi cneyndikadii 3GPP RAN, ta UTRAN. AKWO rMSHYTU rOpU3OHTarnbHO, TO
iHTepheiCHMIN NPOTOKON pPadio3B'sA3Ky BKMoYae isn4HUA piBeHb (PHY), KaHanbHWUIA piBEHb Ta MEpEeXHWUI piBeHb; a
KON PO3MMSAHYTM WOro BepTMKarbHO, TO BiH PO3AINEeHM Ha mMaTpuulo koHTponto (C-matpuusl) ons nepepadi
KOHTPOSBHOrO curHany Ta maTpuulo KopucTyBada Ansa nepepadi iHdopmauiiHux gaHux. Matpuua kopucTyBada - Le
obnacTb, A0 AKOI nepenaeTbes iHpopMaLia Npo aboHEHTChKe HaBaHTaXKeHHs, Hanpuknag, ronoc abo ineHTudikalinHni
nakeT AaHUX Npo MicLe3HaxOoMKeHHsi KOpUCTyBaya, a KOHTpoNibHa MaTpuus - Le obnacTb, A0 Kol nepenaeTbces
KOHTpOsbHa iHcpopMauis Ans ynpaeniHHS MEPEXXHUM iHTepdeicoMm abo A3BIHKOM.

PiBHi npoTokoniB MoXyTb ©yTW posgineHi Ha nepwuin pieeHb (L1), apyrmin pieeHb (L2), Ta TpeTii piBeHb (L3),
0a3yto4ncb Ha TPbOX HMXKYNX piBHAX Mogeni B3aemogii BiokpuTux cuctem (OSI), nobpe Binomoi B cucTeMi 3B'A3KY.

Mepwwmin piseHb (L1) npautoe sk isndHui pierb (PHY) ana pagioiHTepdelicy, 3rigHO 3 BiONoOBigHOK TEXHOMorie
3'eQHYETbCA 3 BEPXHIM piBHEM ynpaBniHHA gocTynom go cepegosuwia (MAC) yepes oguH abo Binblue TpaHCNOPTHUX
kaHanis. Pisn4HMIA piBeHb nNepenae AaHi nepepaHi Ao gisnyHoro piBHA (PHY) 4Yepes TpaHCNOPTHUA KaHanm [o
npuiiMavda, BUKOPUCTOBYHOUM Pi3Hi MeToan Modynsuil Ta kodyBaHHs, Lo BignosigawTb pagioobcTaHoBUi. TpaHCNopTHUIA
kaHan Mix disndHum pisHem (PHY) Ta piBHem MAC noginsetbca Ha BMAINEHUA TPaHCMNOPTHUI kaHan Ta 3ararbHWi
TPAHCMOPTHUWA KaHam 3anexHo Bif WOro eKCKO3UBHOMO BUKOPWUCTAHHS OOHUM TepMiHanoMm abo cninbHoro
BMKOPWUCTaHHSA AeKinbkomMa TepMiHanamu.

Opyrnii piBeHb L2 npauytoe sk piBeHb KaHany nepefadi SaHWX Ta [O03BOSSiE PisHUM TepMiHanam CrnifbHO
BUKopUCTOBYBaTU papiopecypcn mepexi W-CDMA. [pyrun piBeHb L2 poaginsetbcs Ha piBeHb MAC, piBeHb KOHTPOIO
pagpiokaHany (RLC), piBeHb npoTokony koHBepreHuii nakeTHux gaHumx (PDCP), Ta piBeHb KOHTPOMO pagioMOBIEHHS
(broadcast/multicast control abo BMC).

PiseHr MAC nepenae paHi 4Yepe3 BignoBigHe BiQOOpaXXeHHs B3AEMO3B'A3KY MK JIOMYHMM KaHanoMm Ta
TPaHCNOPTHUM KaHaroM. JloriyHi 3'eqHytoTb BepxHin piBeHb 3 piBHeM MAC. 3abeaneuyloTbCs pisHi NOriYHi KaHanm
BignoBigHO Ao iHdopMalil, Wo nepenaeTbca. 3aranom, Konu nepefaetbesa iHdopmauia MaTpuui KOHTPOSto,
BMKOPUCTOBYETLCS KOHTPOSbHUI kaHan. Konu nepepaetbes iHopmMalia maTpuui KopucTyBada, BUKOPUCTOBYETHCS
iHpopmauinHui kaHan. PiseHb MAC posginfeTbcs Ha Tpu MigpiBHI BignoBigHO A0 OYHKUINA, O BUKOHYHOTHCA. Tpu
nigpieHa - Ue nigpiseHe MAC-d, posTawoBaHuii B SRNC (06crnyroBytounii KOHTporep pagioMepexi), Wo Kepye
BUAINEHMM TPaHCNOPTHMM KaHanom, piseHs MAC-c/sh, wo posTtawosaHnii B CRNC Ta kepye 3aranibHUM TpaHCNOPTHUM
KaHarnoM, Ta piseHb MAC-hs, Wo poaTawoBaHuii B Byani B Ta kepye nepegadeto HS-DSCH.

PisHi RLC cTtBoplotoTh BignosigHuid Mogynb AaHux npoTokony (PDU) ana RLC, wo nigxoauTe ans nepegadi
3aBOAKN hYHKUIAM cermMeHTalii Ta KoHkaTeHauil (34enneHHsa) mopynsa cepsicy gaHux (SDU) RLC, oTpumaHux 3
BEpXHbOro piBHA. PiBeHb RLC Takox BUKOHYE byHKLilO aBTOMATMYHOIO 3annTy Ha NoBTopeHHs (ARQ), 3aBgaku sikin
RLC PDU, sarybneHuin nig 4Yac nepegadi, nepenaetbcs 3HoB. PiBeHb RLC npautoe B TpbOX pexunmax - Npo3opuin pexmnm
(TM), HenigTBepmkeHnn pexxum (UM) Ta nigTeepmkeHuin pexxum (AM). BubpaHuii pexum 3anexuTb Big cnocoby,
BUKopucTaHoro ans obpobkn RLC SDU, oTpumaHoro 3 BepxHboro piBHS. Bydep RLC 36epirae pisHi RLC SDU abo RLC
PDU, oTpMmaHi 3 BEpXHbOTO piBHSA, icHYy0Tb B piBHi RLC.

PiBeHb npoTokony koHBepreHuii nakeTHux gaHux (PDCP) € BepxHim piBHem RLC, Wo Oo3Bonsie enemMeHTam AaHux
nepenaBaTucs Yepes MepexHuii npotokon, Hanpuknag, |IP.v4 abo IP.N6. TexHika cTuckyBaHHsi 3aronoeky (header
compression technique) gna cTUCKyBaHHA Ta nepegadi 3aronoBHOI iHpopMalil B nakeTi Moxe OyTu BMKOpUCTaHa ans
edbekTMBHOI nepepfavi IP nakeTy.

PiBeHb KoHTponto pagiomoBneHHa (BMC) nosBonsie nepenatyt NoBigOMITEHHS 3 LEeHTPY CTiNTbBHUKOBOTO MOBJIEHHS
(CBC) uepes pagioiHTepdeiic. [onoBHot dyHKuieto piBHA BMC € nnaHyBaHHS Ta nepepada MNOBIAOMIIEHHSN

4-
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CTiINBHMKOBOrO MOBMEHHA A0 TepMiHany. 3aranom, AaHi nepepatoTbes Yepe3 piBeHb RLC, wo npaudtoe B
HeniaTBepMXXEeHOMY PeXumi.

PiBeHb PDCP Ta piBeHb BMC posTalloBaHi Tiflbkn B MaTpuLi KOpucTyBada, TOMy WO BOHW nepefatTb TiNbKU AaHi
kopucTtyBada. Ha BigmiHy Big piBHa PDCP Ta pisHa BMC, piBeHb RLC moxke ByTy BKMHOYEHUA OO MaTpuLi KOpUCTyBada
Ta mMaTtpuui KOHTPOSIO BiAMNOBIAHO OO NPUEAHAHOrO BEpXHbOro piBHA. Konu piBeHb RLC HanexuTb mMaTpuui KOHTponio,
OaHi oTpuMytloTbCa 3 piBHA KOHTponto pagiopecypcy (RRC). B iHwux Bunagkax piBeHb RLC Hanexutb matpuui
KopucTyBada. 3aranom, nocryra nepegadi AaHUX KOPUCTyBada OO BEPXHLOrO piBHA, 3abeanedeHa apyrum pisHem (L2) B
MaTpuLi KOPUCTYBa4a, BU3HA4YaeTbCA K ogHOCNpsSIMOBaHWiA pagiokaHan (RB). Mocnyra nepegadi gaHnX KOHTPOMo 4o
BEPXHBLOrO piBHS, 3abesneyeHa ApyrMM piBHeM (L2) B MaTpuui KOHTPOMi, BM3HAYaETLCH SK OOHOCMPSMOBaHWIA
pagiokaHan curHanisauii (SRB). Ak 3asHa4veHo Ha ir.1, 6eanivy enemeHTiB Moxe icHyBaTu B piBHSX RLC Ta PDCP.
BHacnigok Toro, wo TepmiHan mae 6eaniy RB, Ta oguH 3 aBox enemenTie RLC, Tinbku oanH enemeHt PDCP 3aranom
BUKOpUCTOBYETHCA Ans ogHoro RB. EnemeHTtn pieHsa RLC Ta piBHa PDCP MoXyTb BMKOHYyBaTWU HesanexHi chyHKLUil B
KOXXHOMY PiBHi.

PiBeHb RRC, po3TalloBaHuii B HaNHWXYi YacTuHi TpeTboro piBHS (L3), BU3HAYAETLCA TiNbKU B MaTpULi KOHTPOSO
Ta KOHTPOJIOE JIOriYHI KaHanu, TpaHCNopTHI KaHanu Ta i3nyHi kaHanu 3anexHo Bif YCTaHOBKW, pekoHdirypauii, Ta
BCTaHOBNeHHA kaHanie RB. Tak camo BcTaHoBneHHA RB o3Havae npouec 3yMOBMOBaHHA XapakTepUCTUK piBHA
NPOTOKONY Ta KaHany, kWi € HeobxigHUM gnsa 3abesnedyeHHs cneundivHoi Nocnyrn, Ta BCTAHOBMEHHS BignoBigHMX
AeTanisoBaHnx napaMeTpiB Ta onepauinHnx cnocobis. MoxHa nepenaTh KOHTPOSbHI NOBIOOMIIEHHS), OTpUMaHi 3
BEPXHbOro piBHA Yepes nosigomneHHa RRC.

PiseHb RLC Tenep 6yne onucaHnii getanbHiwe. Ak 3asHaveHo paHile, piseHb RLC npautoe B Tpbox pexumax: TM,
UM, Ta AM. Pexxum AM Gyne onucaHuii TyT, TOMY IO BiH € NepeBakHUM A8 BUKOPUCTaHHSA 3 LM BUHAXOLOM.

OpHielo 3 Hal3HaYHILLIMX XapakTepucTuk poboTn B pexxumMi AM € noro 3gaTHicTb 3abesnedyBaTti NOBTOPHY nepenadvy
PDU konu PDU He nepepaeTtbca abo npuimaeTbes ycnilHo. TouHiwe, konu nepenasay piBHs RLC nepepmae PDU,
npuiMayd BU3Ha4ae Y NpuriMaeTbes KoxkHUiA PDU Ta noTim cTBOptoe iHhopMaLilo Npo CTaH, WO Nokasye pesynbTarT.
Oani npuimad Bigcunae iHopMauilo nNpo craH Hasag, Wwob iHdopmyBaTM nepedasad woao npuiomy PDU. Konwu
nepefaeady OTpuUMye iH(OpMAaLilo Npo CTaH, ska cBiguuTb npo Te, wo PDU He OyB npuiHaTuin, PDW noBTOpHO
nepenaeTbcst 4O Npunmada.

Ha ®ir.2 nokasaHo cTpykTypy nepegasada AM RLC 100, akuin nepegae pisHi PDU npuiimady. Ak 3a3Ha4veHo, SKLWO
reHepaTop PDU 101 otpumye SDU 3 BepxHboro piBHs, reHepatop PDU cermeHTye abo kackagye SDU, wo6 3pobuTu
po3Mmip SDU nogibHum go PDU. PDU moxe ©OyTu CTBOpEeHUR 3aBOAKM AogaBaHHio 3aronioBky RLC Oo KoxHoro
CErMeHTY, Ta NopAaKOBUIA HOMep Moxe ByTu BrNoYeHU o 3aronosky. PDU moxe 6yTn knacudikoBaHuin Ha 6asi noro
NOpsSAKOBOro HOMepY.

PisHi PDU cTtBOpeHi y Taknin cnoci6 36epiraoTbes 9k B nepenaBansHoMy Gydepi 102, Tak i B 6ydepi noBTOpHOT
nepegadi 104. MNMepenasad AM RLC nocunae PDU, wo 36epiratoTbca B nepepgaBanbHoMy Bydepi 102 oo HMKYoro
piBHS, 6a3ylo4nCb Ha HOMEPI, SIKOFO BUMAarae KOXEeH 4acoBMI iHTepBan nepegadi Uboro Hukudoro pisHa (TTI). Togi x
MOAyIb BCTA@HOBMNEHHS onuTHoro po3pagy 103 BuaHayae, Y BCTAHOBMNIOBATW ONUTHWUIA PO3psif, SIKOro BUMarae npunmad
ONnst HagicnaHHs iHdopMmalii npo cTaH ana cneyudivyHoro PDU cepen nepeganmx PDU. B skomy PDU onnuTHUIA po3psag
NoBWMHeH BYyTW BCTAaHOBMNEHWN, 3aNeXNUTb Bif ONUTHOMO TpUrepy.

Ti PDU, wo 6ynu HagicnaHi 4o HUXY0ro piBHS, nepenaTbes 4O NpuiiMada Yepes pagioiHTepdeiic, B npuimMadi AM
RLC dhopmye pisHi SDU BukopuctoBytoun iHdopmauito B 3aronoskax PDU, tTa SDU notim nepegatoTbca 40 BULLOMO
piBHSA NpuiMava.

Konun onutHWi po3psig BcTaHoBneHun B ogHomy PDU cepen otpumanux PDU, npuinmad AM RLC nepeBipsie, un
npaeuneHo PDU oTpumaHi, Ta nepegae iHgopmauito npo ctaH o nepenasada AM RLC. MNMepegasad AM RLC 3Huwye
ycniwHo nepenaHi PDU B nepenaBantbHoMy Oydpepi 104, 6asyoumch Ha NO3UTUBHIN iHgopMauii npo cTaH. PDU, wo He
Oynun ycnilwHO nepenaHi, AK 3a3Ha4YeHo B HEraTUBHIN iHopMaLii Npo cTaH, nepenalTbea A0 nepenasansHoro 6ydepy
Ta NoBTOpHO nepepatoTeca. Tinbkn PDU, Wo oTpuMyloTb HeraTuBHE NiOTBEPIKEHHSA, nepenalTbcd MNOBTOPHO.
MoBTopHO nepenaHi PDU sanuwatkTbca B Oydhepi NOBTOPHOI nepenadi AoTW, NOKU nepedada He BU3HaYaeTbes §iK
ycniwHa. MosBTopHo nepepaHi PDU moxyTb oTpumatu npioputeT Hag PDU, wo 6ynu nepemaHi nepwumu, Ta €
MOXIMBMUM BCTAHOBIIEHHSA OMUTHOrO po3psaay B NOBTOpHO nepedaHux PDU.

B AM RLC BikHO nepepadi Ta BiKHO NPUAOMY BIAMOBIGHO BUKOPWUCTOBYIOTHCA B MepedaBadi Ta npunmadi ans
nepepadi Ta npunomy PDU. 3aranom, poamip BikHa nepegadi € TakuMm, siK i po3mMip BikHa npuiiomy.

BikHO nepepavi mae poamip, WO BignoBigae nonepegHbLO BCTAHOBIIEHOMY MakcumarnbHomy Homepy PDU, wo
MoXyTb OyTn nepegani. MNicna nepegadi PDU, wo BignosigaoTs po3Mipy BikHa, 3 nepepaBanbHoro bydepy, HacTynHi
PDU saBaHTaxyloTbcs Ao Oydepy Ta nepenatoTbC B MeXax CKOpUroBaHOro BikHa nepepadi. BikHo nepepmadi moxe
OyTun ckopuroBaHe, 6asyrounch Ha iHbopmaLii Npo cTaH 3 npuiMada. KopuryBaHHsa BikHa nepenaBada MoXe BKYaTh
3MiHy Hmx4oi Mexi (abo nosuuil) BikHa, Gasylouuch Ha nonepeaHbo nepegaHomy PDU, gna skoro ©yno oTpumaHe
HeraTuBHe NiATBEPAXEHHS.

Hanpuknag, posrnaHemMo BMnagok, B AKOMY MeXi BikHa nepepadi poswwupstotecs Big 1 ao 100 (posmip BikHa
nepepadi cknagae 100 nosuyin PDU) Ta nepegatotbes PDU, wo BignosigatoTs Homepam Big 1 go 50. Konu iHgopmalis
npo CTaH, sika BU3Hadae, wo PDU Ne15, 20, ta 40 He 6ynu ycniwHo nepegaHi, Ta PDU, wo sanuwunucs, 6ynm ycniwHo
nepefaHi, HaoxoAuTb 3 NpuiMaYa, BiKHO nepenadi KopUryeTbea (TOBTO HUXKHS Ta BEPXHSI MEXI BikHa 3MiHIOOTLCS) 3 15
no 114. PDU nicns nepepatTbesa B nopsgky 15, 20, 40, 51, 52, ta 53, 106170 nosTopHO nepenaHi PDU oTpumytoTb
npioputeT Hag PDU, wo 6ynu nepenaHi nepummu.

BikHo npuiiomy npuiimada npuinmae Tinbkn Ti PDU, Wo 3HaxodsTbCsl B Mexax AilcHoro gianasoHy. TodHile,
npuimad npuinmae Tinekn Ti PDU, Wo MaoTb nopsakoBi HOMepy nepenadi, siki nexatb B Mexax niMiTy BikHa npuiiomy.
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Ti PDU, Wwo oTprMaHi 3a Mexamu fianasoHy BikHa npuiiomy, BinbpakoByloTbes, AK Tinbku Li PDU oTpumytoTbes. BikHo
NPUIAOMY KOPUTYETBCA TiNbKW TOAI, KON HOBUI nocnigosHuin PDU oTpuMyeTbea Y BikHi npuinomy.

Hanpuknag, posrnsHeMo BUNagoK, Y SKOMY BikKHO npuiomMy poswmptoetbes 3 1 go 100 (po3mip BikHa npuiomy 100
nosuuin PDU), npuimatoteess PDU, BignosigHo, 3 1 go 50, ane PDU Ne15, 20, Ta PDU Ne40 He npuimMaloTbes YChiLlIHO.
Konu ue mae micue, BikKHO MPUNOMY KOPUIYETLCSH TakMM YMHOM, WO MOro Mexa poswmnptoetbes 3 15 no 114. Bunagok, B
akoMmy PDU He npuimatoTbCs yCnilHO, MOXe BignosigaTtn sunaaky, ge PDU He nepepatoTtbes abo PDU oTpumMyoThes 3
NOMUSIKaMMK.

YnopsgkoBaHe onuTyBaHHS aboHeHTiB (Polling) o3Hadae Te, WO nepepaBad 3anuTye iHdopmaLilo Npo cTaH 3
npuimada. Konu npuiimay oTpUMye ONUTHWUIA 3anuT 3 nepegasava, NpuiMad NOBUHEH NepeBipUTK CTaH HaOXOmKEeHHs
PDU, oTpMMaHuX OO0 LbOro MOMEHTY (TOOTO B MOMEHT, konu ocTaHHii PDU, Wwo MicTUTb onuTHUIR po3psia, Oys
oTpumaHuin). Micna uporo npuinmad nocunae iHgpopmadito Woao craHy npuiioMy A0 nepepasBada. ToudHiwe, ans
ONUTYBaHHS LEW NepenaBay BCTAHOBIE ONUTHUIA po3psa B PDU go nepegadi. Konm otpumyetbes PDU, Wwo Mictntb
ONMWUTHWIA po3psagd, NpuiiMad nepesipsie cTaH bydepy Npuiomy, LLO CTOCYETHCH LpOro Ta nonepenHso oTprmanmux PDU,
Ta noTiM Hagae nepefaBavy iHPOPMaLilo CTOCOBHO TOrO, YK OyB KOXXHUM PDU, oTpuMaHWiA 40 LbOro MOMEHTY, YCMilLUHO
NPUAHATUIA,

Tomy wWo nepenadva iHdopMaLil Npo cTaH BUTpadae pagiopecypcu, nepepmada iHdopmalii Nnpo cTaH NOBUHHA
KOHTpOStoOBaTUCA BignoBigHWM crnocobom. TobTo, nepenaBad NOBWHEH BCTAHOBMIOBATWM ONMUTHUWA po3pan Tinbku Ons
PDU, sikMiA 3300BOSIbHSE SIKOMYCb BM3Ha4YeHOMY MpaBusly, He 3anuTyroun iHopMaLlito nNpo cTaH koxkHomy PDU. Taka
cucTema Bigoma SiK ONUTHWIA Tpurep.

OpuH cnocib, WO BUKOPUCTOBYETBLCA ANS BU3HAYEHHsI ONMUTHOro Tpurepa, 6asyeTbcsi Ha ocTaHHboMmy PDU
30epexxeHoMmy B Oydepi nepepadi. binblw To4HO, B LUbOMY CMocobi OMUTHWUIA poO3psh BCTAHOBIOETLCH, KOMK
nepenaetbca octaHHii PDU B Oydepi nepemadi. Takum 4nMHOM, SiK 3a3HaveHo Ha Pir.3, y sunagky, skwo PDU
BignosigHo 3 1 no 50 36epiratoTbes B Oydhepi nepenadvi, konu nepegaetbess PDU, 4nin nopsigkoBuii HoMepu nepenadi
50, onuTHMI po3psig BCTaHoBMETLES B 50-my PDU.

dir.4 aense coboto Briok-cxemy BignoBigHoro cnoco®y AnNS BCTaHOBMEHHS OMUTHOTO po3psidy, BMKOPUCTOBYHOUM
ocTaHHin PDU B 6ydhepi nepegadvi. 3rigHo 3 umum cnocobom, ui PDU B Oydbepi nepenadi nocnigoBHo BubUparTbCs
koxxHUM TTI, 6asytouncb Ha HoMepax PDU, Wo BMMaraTbes HUKYUMM piBHeM (S101). HacTynHMA Kpok Ans KOXKHOro
BubpaHoro PDU - Le nepeBipka, WO BUKOHYETLCA ANA BU3HAYEHHs1 TOro, Yn € BubpaHuin PDU octaHHim PDU B Bydepi
nepegavi (S102). Konu BusHa4aeTbes, Wo BuGpanuii PDU e octaHHiM PDU B Gydpepi nepenadi, onuTHUI po3psg
BCTaHoBNeTbCA B BUBpaHomy PDU (S103) Ta uert PDU nepegaetbca fo npuiimada (S104). Konu BM3Ha4aeTbes, Wo
Bnbpann PDU He e octanHim PDU B Bydepi nepenaui, To uert PDU nepenaeTtsca 6e3 onutHoro po3psagy (S104). Oani
cuctema odikye HacTynHoro TTI (S105) Ta BMLWe3asHa4eHin NpPoLeC NOBTOPIOETLCS.

BignosigHuii cnoci® npuHaiMHi oavH Hegonik, Wo noripllye 3B'A30K MK nepepgaBaqeM Ta npuimMadvem. A came,
BHACMiOOK TOro WO BikHO Nepefayi He po3rnsfaeTbesl B Knacu4HOMY cnocobi Ang BCTAHOBMEHHSI OMUTHOIO po3psay,
nepegasad Ta AM RLC npuiimaqa MOXyTb ONUHUTMCA B TYNUKOBIA cuTyauil.

Lls TynukoBa cuTyalia BMHUKaE, Hanpukniag, konm HoMmep PDU 3a mexamu BikHa nepenadi 3bepiraetoca B bydepi
nepepadi. Konn BuHUKae Taka cutyauia, PDU, ski nepeBunLlytoTe po3Mip BikHa nepegadi, He MOXyTb OyTU nepegaHnmm
OOTK, NOKKW BikHO Nnepenadi He Byae ckopuroBaHe fo Mexi, Ae ui PDU sHaxogaTbes B Mexax BikHa nepegadi. OgHak,
BHacnigok Toro, wo ocTtanHii PDU y BikHi nepemadi He cnieBigHocMTbCst 3 ocTaHHiM PDU B Gydcbepi nepepadi,
octaHHin PDU y BikHi nepenadvi He Byne nepegaBatuca 3 ONUTHUM po3psidoM. B pesynbTarti, SKWo HaBiTb npuinmad
ycrilHO npuiimMaTume ocTaHHin PDU, BiH He Hagiwne iHdopmauito npo cTaH Hasag Ao npurMada. BignosigHo, BikHO
nepenadvi He Oyae ckopuroBaHe, He Oyae nepepmaHo AopaTkoBux PDU Ta Takum 4YMHOM nepepaBad Ta npuiiMay
ONUHAIOTLCH Y TYNUKOBIN cuTyauil.

Qir.5 inocTpye TynuKoBy cuTyalito. AK 3a3HaqeHo, Konu BiKHO nepegadvi Mae poamip, Wo cnieBigHocuTbea 3 PDU
Bin 1 no 100 (poamip BikHa nepepadi ctaHoBMTb 100 PDU nosuuyin) Ta PDU 3 1 go 150 oTpuMylOTbCA 3 BEPXHLOTO
piBHS nepenaBava i 3bepiratoTbes B Bydepi nepenadi, nepegaBad Ta npunmMay onMHATBHCA B TYNWUKOBIN cuTyauii. Lle
BinOyBaeTbLCA BHACMILOK TOrO, O ONUTHUIA PO3psaL BCTAHOBITHOETLCS, KON OCTaHHIl 36epexeHunn B 6ydepi PDU (TobTo
PDU Ne150) nepenaeTbcs, Konum BignoBigHWIA cnoci® onnTyBaHHA BUKOPUCTOBYETLCS B LIMX YMOBaX, BHACHiAoOK TOro, Lo
po3Mip BikHa nepepadi Tinbkn 100 PDU noauuin, nepegasad mMoxe nepepatn Tinekn PDU 3 1 go 100. Ak pesynbTar,
yci PDU B mMexax BikHa nepefadvi nepenatoTbes 6€3 onuTHOro po3psay.

lUlogo X npuiimada, TO npuiiMad He nocunae iHdopmalilo Npo cTaH, ToMy Wo He OGyno npuiHato PDU 3
BCTAHOBMEHWM OMUTHUM po3panoM cepen npuiHaTMX PDU. Tomy wo He 6yno HagicnaHo Hasag 3 npuiimada
iHcpopmauii npo cTaH, BiKHO nepefadi He Gyae ckopuroBaHe i Takum YnHoMm PDU, wo sanuwunucs B Bydepi (To6To
PDU 101-150), He OyayTb nepefaHi. TakuM YMHOM nepenaBad i npuinMay 3HaxXoAsaTbCs Y TYNMKOBIA cuTyaluii. Y Takomy
BUNadKy nepegada He BUKOHYETLCH, HaBITb AKWO Mepexa Mae MoXnueicTb nepegatv PDU. BignosigHo, mepexHi
pecypcy BUKOPUCTOBYHOTLCS HEEMEKTUBHO, O BUKIUKAE 3aTPUMKY, sika He € HEOBXIOHO!0.

TaKkMM 4YMHOM icHye noTpeba B noninweHoMy cnocobi 36inbLUeHHs ePEKTUBHOCTI Ta SKOCTI nepefadi MOBIEHHS Ta
iHpopmauii B MOGINbHIN KOMYHIKaLiiHIA cucTemi, Ta TodHiwe, cnocoby, Wo Hagae Ui nepeBarn, 3axullanydn cmctemy
Bifi BUHWKHEHHS TYNMUKOBOI CUTYaLil MiXkK CACTEMHUM NpUiiMadeM Ta nepenaBaqem.

MeTolo Ljboro BUHaxoAy € NpuHaiMHi BUpILLEHHS BuLLe3a3Ha4YeHnx npobrem Ta/abo nepelukoq Ta AOCAITU Nepesar,
ONUCaHUX HUXYeE.

OpHietlo MeTo UbOro BrHaxody € 3abeaneynty cuctemy Ta cnoci® ana nokpalleHHs! LUBUAKOCTI, edheKTUBHOCTI,
SIKOCTi 3B'A3KY B CUCTEMi MOBINBHOro 3B'A3KY.

[pyrolo MeTo LbOoro BUHaxoAy € OOCATHYTU BULLe3a3Ha4YeHoi MeTH, BUKOPUCTOBYIOYM OMUTHY CXEMY, Sika rapaHTye
O TYNMKOBA CUTYaLis He BUHWKHE MiX NepegaBadvemM Ta npuiiMadem mobinbHOI cuctemu.
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|HWo MeTol Lboro BuHaxogy € 3abeaneunTu cucTemMy Ta cnocib, wo 3anobirae TynukoBin cutyauil,
BMKOPWUCTOBYIOUM ONUTHUI Tpurep Ta 6a3younce BUKIIOYHO abo YacTKOBO Ha BU3HAYeEHIN no3unuii BikHa nepenaui.

Lli Ta iHWi uini Ta nepeBarn UbOro BUHAxXomy LOCAraloTbCA 3aBOsKM 3abesnedeHHo cnocoby, Wwo 3anobirae
BUHWKHEHHIO TYMNWKOBIN cuTyauii B cucTemMi 3B's3Ky, 6asyrouncb Ha OQHOMY 3 PISHOMaHITHUX OMUTHUX TpUrepis.
BignoeigHo oo ogHoro 3 BapiaHTIB BTiNEHHs, cnocib Bkntovae BUGIp eneMeHTy AaHux 3 bydepa, BU3HAYEHHSA TOro, 4u
€ Lel eneMeHT oCTaHHIM Yy BikHi nepegadi, Ta nepegayvy onuTHOT iHhopMaLii 3 eneMeHTOM AaHuX, AKWO el erneMeHT
OaHUX BU3HA4YaETbCA AK OCTaHHIA eneMeHT AaHux y BikHi nepefadi. MpuHaWMHi, BU3HAYEHUA KpPOK Moxe OyTu
BUKOHaHWIA B KOHTPOSILHOMY PiBHI pagiokaHany, Wwo npaytoe B pexknmi AM. AKLWO eneMeHT 4aHUX HE € OCTaHHIM y BiKkHi
nepenaudi, cnocid Moxe Hagani BKITHOYMTH BU3HAYEHHSI TOTO, YN € ereMeHT AaHWX OCTaHHIM enemMeHToM AaHux y bydepi
Ta TakuM, LIO nepepae OnuTHY iHdopmauilo (TOBTO OMUTHWW 3anuT) 3 eneMeHTOM AaHWX, SKWO eneMeHT AaHuX
BM3HAYaEeTbCA OCTaHHIM ernemMeHTOM AaHux B Oydepi. FAKWO enemMeHT OaHUMX He € OCTaHHIM eneMeHTOM OaHuX Yy
Oyhepi, enemMeHT gaHUX Moxe OyTu nepemaHuin 6e3 onutHoro 3anuTty. Bydep moxke ByTn Bydepom nepegadi abo
NOBTOPHOT Nepenadi.

Cnoci6 moxe BkroYaTM HEOGOB'A3KOBUI KPOK BU3HAYEHHS, TOro YM nepenaBaBCs eneMeHT AaHWX paHiwe, Ta
nepegaqy OnUTHOI iHopMaLii 3 ereMeHTOM AaHuX, SIKWO Lel eneMeHT OaHUMX BU3HA4YaeTbCA SIK OCTaHHIN ernemMeHT
AaHWX cepeq eNneMeHTiB AaHuX, Lo nepeaarTbesl MOBTOPHO Y BikHI Nepenavi.

BignosigHo [o iHWOro BapiaHTy BTINEHHS BUHaxody, Cnoci® Lboro BMHaxXody BKMOYae BUGIp erneMeHTy gaHux 3
Oydepa, 3 BU3HaYEeHHSAM TOrO, UM 3aliMae ernemMeHT AaHnX nonepenHbL0o BU3HaYeHy Nno3uuilo B Mexax BikHa nepegadi, Ta
nepegady OMUTHOI iHpopMauii 3 eneMeHTOM AaHWX, AKWO eneMeHT AaHMX BU3HaYaeTbCsA AK Takvh, WO 3arimae
nonepeoHLO BU3HAYeHy MO3uLilo B Mexax BikHa nepepadi. MonepegHbO BU3HaYeHa nosuuiss Moxe ByTW OCTaHHBO
nosuuieto BikHa nepegadi abo Moxe ByTH iHLLOK No3uLieto BikHa nepegadi.

BignosigHo [0 iHWOro BapiaHTy BTINEHHA BUHaxody, cnoci® Lboro BMHaxody BKtodae nocnigosHuin Bubip PDU 3a
HOMEPOM, Ha BMMOTY HUXKYOrO piBHsI B Bydepi nepeqadi, ans Toro, WwWob nepenatn PDU, nepesipsatoydn, Y € BuGpaHun
cneundpivHui PDU octanHim PDU B 6ydepi nepepadi, 4Yn € BuGpaHuii cneyudpivHuin PDU octanHiM PDU vy BikHi
nepenadi, Ta BCTAHOBIIOOYM OOMH UM [Ba ONUTHMX po3psan go BignosigHoro PDU Ta nepegadvy uyboro PDU go
npuiiMada, Konu BusHavaeTbes, Wo BubpaHnin PDU e octanHiM PDU. MNopagok KpokiB NepeBipkn MOXe BigpisHATUCS.

OpavH BapiaHT BTINEHHS BUHaxony BKMYae cnodvaTky nepesipKy Toro, 4n € Bubpanuin PDU octaHHim PDU B Bydbepi
nepepadi Ta gani nicna nepesipky Toro, Yn € BubpaHnin PDU octaHnHim PDU vy BikHi Nnepegadi, konn BU3Ha4aeTbCs, LLO
BubpanHnii PDU He e ocTanHim PDU B Gydbepi nepenadi. IHWKWIA BapiaHT BKNo4vae, Y € BubpanHuin PDU octanHim PDU B
Oypepi nepegadi Ta nepesipky, 4n € BubpaHui PDU octanHim PDU y BikHi nepepadi. BaxkaHo, wo6 PDU ©6ynun
eneMeHTamMn SaHnX, BU3HAYEHUMU KOHTPOMbHMUM piBHEM pagiokaHany (RLC), TakuMu sk MOBINBHUA TepMiHan cuctemm
MOGinbHOro 3B'A3Ky abo MepexHWi anapat. Yu nepesipsaeTbCcs BCTAHOBIIEHUIN OMUTHWI po3psid, MOXHA BU3HAYUTK
3aBasiku iHcbopmalii, BinoGpaxeHin y BikHi Nnepepadi, Ta iHopmauii Ha PDU, wo icHytoTb B Bydpepi nepenadi. Mpouec
nepeBipkU BUKOHaHHS nepefaBadeM ONUTYBAHHA MpuiiMada Mmoxe OyTU NOBTOPEHUM y KOXEH YacoBUW iHTepBarn
nepegai.

Llen BuHaxig € Takox nepenaBadem abo MepeXHUM anapaToM, 3KOHMIrypoBaHUM ONsi BUKOHaHHSA crnocoby Liporo
BMHaxody. [lepepaBay, GaxaHo, BKMOYAETbCA OO TepMmiHany KopucTyBaya cucTeMu MobGinbHOro 3B'A3Ky, Ta Yy
BignoBigHocTi 3 xo4a 6 oAHMM BapiaHTOM BTINEHHs BUHaxony, BkMoYae Oydep Ta NPUCTPii BCTAHOBMNEHHS OMUTHOT
iHcpopmauii. Bydep moxe 6yt Bydepom nepenadi abo Oydhepom NOBTOPHOI nepenadi, abo MoXyTb OyTW BKIHOYEHI
obuaea. B poboTi, NpucTpiin BCTAHOBMEHHA ONUTHOI iHcbopMaLii BU3Ha4ae, UM € enemMeHT aaHux, Bubpanuii 3 bydepy,
OCTaHHIM enemMeHTOM AaHWX Y BikHi nepegadi, i NoTiM nepegae onNUTHY iHbOpMaLilo 3 erleMeHTOM AaHuX, AKWO enemMeHT
AaHWX BM3HA4YaeTbCA OCTAHHIM eneMeHTOM AaHWX Yy BikHi nepefadi. AKWO enemMeHT AaHWX He € OCTaHHIM enemMeHToM
AaHuX y BiKHI nepegadi, NPUCTPIA BCTAHOBMEHHA ONWUTHOI iHcpopmalil BU3HA4Yae, UM € eneMeHT LaHUX OCTaHHIM
eneMeHTOM AaHuX B Bydpepi nepenadi i noTiMm nepenae onUTHY iHbOpMaLito 3 eNEMEHTOM AaHMX, AKLWO ENEMEHT SaHUX
BM3Ha4YaeTbCA OCTaHHIM eneMeHTOM AaHuX B 6ydepi nepenadi. AKWO eneMeHT AaHUX He € OCTaHHIM enemMeHTOM AaHuxX
B Oydbepi nepenadi, NpuCTpili BCTaHOBIEHHSA ONWUTHOI iHbopMaLii nepenae enemeHT gaHWx 6e3 onuTHOI iHpopmalii.

MpUCTpii BCTAHOBMEHHA OMUTHOI iHGOpMaLii MoXe BUKOHYBaTW AopaTkoBi dyHkUil. Lli kpoku BknoYawTb
BU3HAYEHHS TOrO, YN € iHWWI erneMeHT aaHux BubpaHuii 3 Gydepa nepegadi oCTaHHIM enemMeHToM gaHux B Oydpepi
nepegadi, Ta nicns nepegaqy OnNWTHOI iHpopmauii 3 BULLE3a3HAYEHNM €MNEMEHTOM AaHUX, SKLWO BULLE3a3Ha4YeHUn
HLWWIA eneMeHT AaHUX € OCTaHHIM erneMeHTOM AaHux B Oydepi nepepadi. Akwo Oydep € Oydepom NOBTOPHOI
nepepadi (peTpaHcMicii), NPUCTpPiA BCTAHOBMEHHA ONUTHOI iHpopMaLil MOXxe BUKOHYBaTW OYHKLii BUSHAYEHHS TOro, YM
nepenaBaBCcs NonepenHbO erneMeHT OaHuX, Ta nepedadi onuTHOI iHopmauil 3 eneMeHTOM AaHuX, AKWO enemMeHT
AaHUX BU3HAYaeTbCs K OCTaHHI eneMeHT AaHWX cepen NOBTOPHO NepefaHux eneMeHTiB JaHuX Y BikHi nepegadi.

Lle BrHaxig Takox € cnocoboM CTBOpPEHHs TepMiHary abo MepexHOoro anapary, ik ON1caHo paHille.

Llei BrHaxig Takox € KOMMN'IoTePHO NMPOrpamMoto, Lo BKITIOYaE KOQOBY CeKLilo Ana BUKOHAHHSA KPOKiB cnocoby Liboro
BuHaxody. MNporpama mMoxe 36epiratuca Ha Hocii iHdpopmalii, 3 skoro i MoXxxe 3unTyBaTu komn'totep, BOygosaHuin abo
Takun, Wo Mae iHTepdeinc 3 TepmiHarioM abo MepexHUM anapaTom.

Lleli BMHaxig € 3Ha4YHMM MNOMINWEHHSM KnacMYHMX crnocobiB, NPUHaMMHI YacTKOBO, BHACHIOOK BUKOPWUCTaHHS
OMUTHMX TPUrepiB y pPi3HUX BapiaHTax BTINEHHA BUHaxony. BHAacMigok 1XHbOrO BUKOPUCTAHHS LeN BUHaXxid yHWKae
3aTPUMOK Nepefadi, Lo CTBOPHOIOTLCS KITACUYHWMU ONMUTHUMMW Tpurepamu. PesynbTatom € 3HayHe 36inblUeHHSs
LWBMOKOCTI, edeKTUBHOCTI Ta SAKOCTI 3B'A3Ky. Lli BOOCKOHaneHHsa Hagani [O3BONATb TepMiHanam KopucTyBadiB
BignosigaTtn abo nepeBULLYyBaTU CTaHAapTU, WO BUMAaralTbC cUCTeMaMu MODBIMBHOMO 3B'A3KYy HACTYMHOrO MOKOJIHHA
pa3oM 3 Tak 3BaHMMK Ge3gpoToBuMK cuctemammn 3IGPP.

[opnatkoBi nepeBary, Uini Ta xapakTepucTnkn BuHaxony OyayTb BUKNageHi YacTKOBO B HUXXYeHaBeOoeHOMY OnWuCi, i
YaCTKOBO CTaHyTb OYeBUAHMMMK Ans dhaxiBuiB y ranysi BUKOPUCTaHHS BUHaxogy. Liini Ta nepeBarn BuHaxogy MoOXyTb
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OyTu BTiNEHi Ta AOCATHYTI, K 0COBMBO 3a3Ha4eHo B AoAaHin hopmMyri BUHaxody.

BuHaxig 6yge getanbHO onMcaHMin 3 NOCUNAHHSAM Ha HacTynHi rpadiyHi MaTepianu, B SKMX HOMEpU MocunaHb
BiQHOCATBLCSA 00 iAEHTUHYHUX eNIEMEHTIB, Ae:

dir.1 € cxemoto CTPYKTYpY pagdioiHTepdeNCHOro NpoToKony, WO BUKOPUCTOBYETLCS MidK TepMiHarnom, poboTa saKkoro
basyeTbcst Ha cneumdikauii 3GPP RAN ta UTRAN.

dir.2 € cxemolo, WO MNOKasye CTPYKTYPY KOHTPOMBHOMO piBHSA papiokaHany nepefaBada, SKUA npauloe B
NigTBEPAXKEHOMY PEXUMI.

dir.3 e cxemolo, Lo Nokasye NpuKnag onuTHOro Tpurepa, sAkuii 6asyetbcs Ha octaHHboMy PDU B Bydhepi nepenadi.

dir.4 e Grnok-cxemoto, WO NOKasye KpoKW, BKIOYEHi 4O BiAnoBigHoOro cnoco®y BCTAHOBEHHS OMUTHOT iHGopMaLlii
Ao nepefasava.

dir.5 € cxemolo, WO nokasye TYMWMKOBY CUTYyaLilo, sika MOXe BUHWKHYTWU, KON BMKOPWUCTOBYETLCS BignoBiOHWIA
cnoci6 na BCTAHOBMEHHS ONUTHOT iHpopmalil.

Pdir.6 € cxemoto, WO NoKasye nepenasay, 3KOHQIrypoBaHMIA BIANOBIOHO OO OQHOMO BapiaHTy BTIMEHHA LbOro
BMHaxody.

dir.7 € 6NoK-cXxemolto, Lo NOKa3ye KPOKU, BKITHOUEHI O OOHOrO BapiaHTy BTINEHHS cnocoby Lboro BMHaxomy.

dir.8 e 6nok-cxemoto, Lo NOKasye KPOoKM, BKIKOYEHI 4O ApYroro BapiaHTy BTINEHHS cnocoby Lboro BUHaxoay.

dir.9 e cxemow, WO MNOKa3ye BCTAHOBIEHHA OMWUTHOrO po3psdy y BubpaHomy PDU, konn PDU Bignosigae
octaHHboMy PDU B Bydbepi nepenaui.

dir.10 € cxemolo, WO Nokasye BCTAHOBIIEHHSA ONMUTHOro po3psgy y BubpaHomy PDU, konun uen PDU e octaHHim PDU
y BiKkHi nepegaui.

dir.11 e 6roK-cxeMolo, O NOKa3ye KPOKW, BKIOYEHI 4O TPETLOro BapiaHTy BTiNEHHA cnocoby Lboro BUHaxoay.

Lleli BMHaxig € cucteMow Ta cnocobom 3anobiraHHA BUHWKHEHHSI TYMWMKOBOI cuTyalil B cucTemi 3B'A3Ky. BuHaxig
nepeBayKHO BUKOHYETLCSI B CMCTEMi MOBINbHOro 3B'A3KyY, Takin sk YHiBepcaribHa MobinbHa TenekoMyHikalinHa cuctema
(YMTC), wo B paHui 4ac pospobnsieTeca [poektom napTHepctBa TpeTboro [okoniHHa (3GPP). Ti, xt0 €
KBanichikoBaHUM Ta KOMMNETEHTHUM Yy Ui cdepi, MOXYTb, OAHaK, OLiHUTK, O BUHaxig MOXe anbTepHaTUBHO OyTu
ananToBaHUA ANS BUKOPWUCTaHHS B iHLWKMX CUCTEMaxX 3B'A3Ky, WO MpautotoTb BigMoBigHO OO iHWMX cTaHgapTis. Llenh
BMHaxid € TakoX nepegaBayeM, WO BUKOHYE CMOCIO LpOro BUHaxogy AN MNonepemkeHHss BMHUKHEHHS TYMWKOBOI
cuTyauii. Lle BMHaxig € TakoX KOMM'IOTEPHOI Nporpamolo, faka Moxe 30epiraTucb B nepedaBadi Ansi BUKOHAHHSA
cnocoby uporo BuHaxony. [eTanbHe o6roBopeHHs BapiaHTiB BTiNeHHs BuHaxogy 6ynoe HagaHo Hagani.

BuHaxig igeanbHo nigxoguTb ANA BUKOPUCTAHHS B CNeLWgiYHOMY pPiBHI KOMYHiKaUiHOrO NpoOTOKOMy, SIKUA €
afanToBaHUM ans poboTn B Mexax YHiBepcarbHoi MOBInNbHOT TenekoMyHikauinHoi cuctemn (YMTC) HaseMHol Mepexi
papioss'asky 3 aboHeHTamu (UTRAN). PiBeHb Moxe ByTn piBHEM KaHany nepegadi AaHUX NPOTOKONY, i AKLO BUKOHaHWUIA
y uen cnoci6, moxe Bignosigatu NpuHanMHi KOHTponbHOMY piBHIO pagiokaHany (RLC). Hwxui piBHi Lboro npotokony,
rONOBHMM YMHOM MoOKasaHi Ha dir.1, getanbHe oOroBopeHHs AKoi Oyno HaBemeHo nonepenHbo. [lepeBaxHo Lewn
BMHaXig, BMKOPUCTOBYETbCA B Mexax piBHS RLC, wo npautoe B nigTsepaxeHomMy pexkmmi (AM). daxisui y Uit coepi,
MOXYTb, OAHaK, OLiHATK, WO BUHaXig Moxe OyTu BMKOPWCTaHWI B iHWWX BapiaHTax. Hanpuknag, piBeHb npoToKony
pagiokaHany (RLP), cuctemn pagioss'sisky BignoBigHO 40 LbOro BUHaxody Moxe OyTu agantoBaHui, Wwob npautoBatu
BignosigHo go craHgapty CDMA 2000.

dir.6 € giarpamoto, Wo Binobpaxkae nepenaead 200 y BiONOBIQHOCTI 3 OOHIM BapiaHTOM BTINEHHS LbOro BUHaxody,
AKUA Nepenae enemMeHTW OaHuX MpoToKory BukopucToBytoun PiBeHb RLC, wo ©GaxaHo npautoe B pexumi AM.
Mepenaeay Bktovae PDU reHepatop 201, Gycdep nepepadi 202, Oydep noBTopHOi nepepadi 203, Ta npucTpin
BCTAHOBIEHHS onuTHOro pospsay 204. MNepenaBay mMoxe OyTun BKOYEHUA A0 Oyab-AKoro 3 pisHUX TUNiB obnagHaHHA
KOpUCTyBaua, BKOYaloHK, ane He 0BMeXy4nCs, MOBINbHUIA TenedoH, 0COBUCTUIA LNMPOBMIA JONOMIKHUIA NPUCTpIl (a
personal digital assistant), Tak 3BaHWi kuweHbkoBU PC, komn'toTep Tuny nenton abo HOyTOyK, Ta iHWIi npucTpol,
O NpUAMaloTb cUrHar, SKuin nepenaeTbca 6e30pPoTOBUM CNOCOBOM B MepeXi MOBINbHOro 3B'A3Ky.

PDU reHepatop oTpumae enemeHTn gaHnx (Tobto SDU) 3 BEpXHbOro NPOTOKONbHOIO PiBHS Ta NOTIM CEerMeHTYe Ta
kackagye Ui SDU gna dgpopmyeaHHa PDU ogHakosoro poamipy. PDU mMoxyTe ©yTu chopMoBaHi 3aBOSKU OOAABAHHIO
3aronoBky RLC OO0 KOXHOro cermMeHTy. Homep 3a nopsigkom, Halkpalle, BKIHOYAETbCA OO0 3arofioBKy 3 METOH
Knacuaikauii abo iHakwe igeHTudikauii PDU. MopsigkoBMiA HOMep Moxke OyTu NopsinkoBUMM HOMEpPOM nepepadi, wob
A03BOMNUTM NpUMady BUKOHATK nocnigoBHy o6pobky PDU HagicnaHux 3 nepenasava.

Bydep nepepadi 3bepirae Buxin PDU 3 renepaTtopa 201. Lii PDU nocnigoBHO nepegaloTbCa [0 HUXK4YOTO
NPOTOKONBbHOrO piBHs, 6asylounch Ha MOPsSOKOBOMY HOMEPI, O BMMAraeTbCs HUXKYUM PIBHEM KOXHOMO 4acoBOro
iHTepBany nepegadi (TTl). Huwxkunii piBeHb noTim nepegae PDU go npuiimada depes pagioiHTepdeic. B npurimadi
pieHb AM RLC copmye SDU 3 oTpumanumu PDU, 6asytounce Ha iHdopmauii 3 3aronoekis PDU. PeaynbTytodi SDU
MoTiM NepefalTbcs O BEPXHbOro NPOTOKONBHOIO PiBHA NpuiiMada Ansa noganbLliol o6pobku.

Bydbep noBTopHOI Nepenadvi Takox 36epirae Buxig PDU 3 reHepaTopa 201. Ha BigmiHy Big 6ydepa nepegadi, oaHak
meTa Oycepa NOBTOPHOI Nepepadvi - HagaTu MOXNMBICTE nepegaHomy PDU 6yTu NOBTOpPHO NepenaHvuM y BUMNaakKy,
KON BiH He OyB yCMiLLIHO NPUAHATUIA NPUIAMaYeEM.

Bydep noBTopHOI Nepenadi npaytoe BignoBigHO 4O iHpopMaLUil Npo cTaH 3 Npuimada. Binbl TOYHO, KONU ONMTHA
iHpopmauis BcTaHoBNOETLCA B oTpuManuin PDU, npuiimad AM RLC nepeBipsie, 4n Oynv KOPEeKTHO OTpUMMaHi uen Ta
nonepegHin PDU. MonepeaHi PDU mMoxyTb 6yTu nepesipeHi Hazag Ao octaHHboro PDU, Wwo 6yB NPpURHATWIA Ta MICTUTb
ONUTHY iHcpopmauito. Mo 3akiH4eHHi Uuiei nepeBipkn npuiiMad nepefae iHopMaUitlo Npo CTaH [0 nepedaBaya,
Bu3Hadatoum Ti PDU, wo 6ynn abo He Bynu ycniliHO NPUAHATUMMA.

Mepenaead AM RLC 3Huwye B 6ydepi nepenasada Ti PDU, npo aki Hagiiwna iHdopmMalis npo cTaH, Wwo BoHW bynn
ycniwHo npuiHaTti. PDU, aki He 6ynu ycnilwHo NpuiHATI, € BuxigHnMn 3 Gydbepy NoBTOpHOI nepepadvi Ta NOBTOPHO
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nepenatoTeca. CurHan HeratueHoro ninTeepmkeHHs (NACK) moxe 6yTu BKMOYMEHWUA o iHdopmauii npo craH ans

iHaukauii Toro, wo PDU He 6ynu ycnillHO NPUAHATUMM, WO NepenaHi NOBTOPHO MOXYTb OyTW 3anuweHi B Gydepi
NOBTOPHOI Nepefadi A4OTW, NOKW Nepepmada He Oynde ycniwHot, abo anbTepHaTMBHO, Aok PDU He nepepagyTtbes
NOBTOPHO MonepenHLO BU3HAYEHY KinbKicTb pasie. Konv Oyab-akuid 3 uux Bunagkie mae micue, PDU moxe 6yt cTeptuin
B Oydepi noBTopHOT nepenadi. MosTopHo nepegaHi PDU MoXyTb oTpMmatun npiopuTeT Hag nepegaHvMy neplummMmu
PDU, aKkwo ue € 6axaHuM.

MpuUCTpin BCTAHOBMEHHA onUTHOrO po3psay 204 BU3Ha4Yae YM nocunaTh ONUTHY iHhopMaLito 3 BUXOAOM (BUXigHUM
CUrHaromMm) ernemMmeHTy AaHuX npotokony 3 Gydepy nepegadi. MpUCTpiil BCTAHOBMEHHSA ONMUTHOIMO po3psily BUKOHYE L0
PyHKLUil0, Ga3ylouncs Ha TOMY, YU € erneMeHT LaHWX NPOTOKOSY OCTaHHIM erneMeHToM AaHux B Oydepi nepepadi,
OCTaHHIM eneMeHTOM AaHuX Y BikHIi nepepgadi, abo yce uUe pasoM. Fk oGroBopitoBanocs paHille, SKWO OnuTHa
iHpopmalis BknoveHa 3 PDU, no BMABNEHHI, NpuiiMady nepefgacTb Hasag iHdopMauilo npo cTaH go nepegasada AM
RLC Bigob6pakatoum, 4n 6ynu ycniwHo NpuiHATI Uen Ta nonepegHi PDU. OnuTHa iHdopmauis moxe OyTn y Burnagi
opHopo3paaHoi abo GaraTtopo3psgHOl NOCUMKW Yy BU3HadeHoMy noni 3aronioBky PDU. Akwo ©GaxaHo, onuTHa
iHpopmalLis moxe OyTun BkrtodeHa 3 PDU, Wwo nepenaoTbcs NOBTOPHO.

|HcbopmMaLis Npo CcTaH, Wo HaacunaeTbes npuiMademM Hasag oo nepedaBaqa y BignoBigb Ha OMUTHY iHpopmalito,
KOHTPOSIOE NepeMileHHs BikHa nepepadi, BUKopucTaHoro, wob nepegatn PDU go npuiimada. BikHo nepepadi mae
po3Mip, SIKMA, NepeBakHO, BignoBigae nonepenHbO BCTAHOBMEHIN MakcumarbHin kinbkocTi PDU, wo moxyts 6yTn
nepefaHumun. MpuHaWMHI HWXKYa Mo3unuia Lboro BikHa Moxe OyTu BCTaHoBNeHa Ha 6asi iHgopmauii npo cTaH 3
npuimMada. BikHo nepenadi nepemillyetbea Ha 6asi iHpopmalil npo cTaH, aka Bkasye, wo PDU 6ynu ycniwHO NpuiHATI.
MepemilieHHa BikHa MOXYTb OYTW 3yMNUHEHI, OAHAaK, KONMU OTPMMYETbCS iH(OpMaLis NPo CTaH, ika BKa3ye Ha Te, Lo
PDU He 6yB ycniwHo npuiHaTUM. Konu ue BinbysaeTtbes, uen PDU moxe ©yTu noBTOpHO nepenaHnin (3 abo Ges
ONUTHOT iHcbopMaLiil), JOKM HacTynHa iHopMaLia Npo CTaH He NoKaxe, Lo NOBTOPHO nepedaHi PDU 6ynu ycniwHo
oTpumaHi. BikHo nepepadi nicns moxe OyTv nepemiwjeHe Tak, Wob HagaTu MoXnuMBiCTb gogatkoBum PDU 6ytum
3aBaHTaxkeHuMKn 3 Bydpepa nepepadi. Mpuknag cnocoby, B AKWIA NepeMilieHHa BikHa nepenadvi KopUryeTbcsl Ta BikKHO
npuinomy B NpuiiMadi nepemillyetbcs, 6yB onncaHuii paHiwe.

Ha ®dir.7 nokasaHO KpOKW, BKMOYEHI OO OOHOro BapiaHTy BTINEHHA cnocoby uboro BuHaxody. Cnocib nepeBaHo
BUkoHyeTbc AM RLC nepenaBadvem, Takum siKk nokasaHo Ha Pir.6, i BignoBigHO NpvHaNMHI OQHOMY acnekTy CnpsiIMOBYE
cnocié B sikomy onuTHa iHdopMaLia 3agaetbes o Buxogy PDU 3 Gydepa nepepadi Ta 6ydepa noBTOpHOI nepedadi.
TouHiwe, Uel BUHaxig Hanbinbll egeKTUBHO KOHTPOME nepenaqy OnNMTHOI iHpopmauil 3 PDU, 6Gasywounce Ha
ONWTHOMY TpUrepi, Lo AO3BOMSAE LbOMY BUHaXo4y NepeBepLUIMTU KacuyHi cnocobu BiQHOCHO LIBUAKOCTI, epeKTUBHOCTI
Ta TOYHOCTI 3B'A3KY.

Mepwuin kpok cnocoby Bkrtovae BUOGIp enemMeHTy AaHWMX MpOTOKony 3 MHoXMHM PDU, 36epexkeHux B Oydepi
nepenadi. (Brnok 301). Ak onucaHo paHiwe, uen Oydep Moxe GyTu 3aBaHTaxkeHwl, Gasylouncs Ha Buxogi PDU 3
reHepaTopa 201. Lli PDU, Hankpale, 36epiraloTbCs B NOpsSAKy nonepenHso BCTAHOBMEHO! NOCMIAOBHOCTI nepegadyi Ta
Hagani MoXyTb MaTW NOCNigoBHI NOpSAKOBI HOMepu nepepadi. Bubip enemeHTiB OaHWX HalKpalle BUKOHYETBHCA B
MeXxax BignoBigHUX YacoBUX iHTepBanis nepegadi.

Opyrui kpok cnocoby BKMoYae BU3HAYEHHSA TOro, YW € BMOPaHWUi enemMeHT AaHUX NPOTOKOMY OCTaHHIM eneMeHToM
AaHuX y BikHI nepepadi (6nok 302). BikHo nepepadi, wo BukopuctoByeTocsi AM RLC nepepasava, Mae nonepenHso
BCT@HOBNEHWI po3Mip ans 3bepiraHHs MakcumanbHol kinskocti PDU. Hanpuknag, BikHO nepegadi Moxe mMaTtu gianasoH
B 100 nosuuin PDU. B ubomy Bunagky PDU, wo signosigae 100 nosuuii BikHa, BionoBigae oCTaHHLOMY €NEMEHTY
AaHux BikHa. OcTaHHii PDU BikHa nepefadi CTBOPHOE ONUTHUIA TpUrep AN LbOro BapiaHTy BTINEHHS OaHOro BUHaxody.
Ak 6yno obroBopeHo 6inblU AeTanbHO, BCTAHOBMEHHA ONUTHOrO Tpurepa Ao uboro PDU € 3Ha4yHWM BOOCKOHANeHHSM B
Uin cpepi, TOMy WO Le [O3BONse BUHAXoOy YHUKHYTU TYNUKOBOT cuTyauii, Ska BUKNUKaHa BUKOPUCTAHHSAM KacUYHUX
OMUTHWX TEXHIK.

TpeTin Kpok cnocoby Bkntodae nepenady sBubpannx PDU, 6asytounch Ha pesynbTaTi Apyroro Kpoky. FAKLWo BuGpaHui
PDU gignoeigae octaHHboMy PDU y BikHi nepegadi, AM RLC nepepnaBada nepegae onuTHy iHdopmauio 3 PDU go
HUXKYOro NPOTOKOMBHOrO piBHSA nepenasada. PDU gani moxe 6yTv nepemaHnin 3 onuTHO iHgopMalielo Ao npuiimavda,
(6bnok 303). OnuTHa iHdopMauis Moxe 6yTu y chopmi ogHoro abo GaraTbox ONUTHUX po3psgis, AKi nepeBaxkHO
30epiraloTbcsl Y BU3Ha4eHomy noni 3aronosky PDU. AnbTepHaTMBHO, ONUTHA iHGopMaLia Moxe ByTu npukpinneHa go
abo iHakwe nepefaHa 3 uum PDU go npuinmada.

Konun npuimay oTpumye onuTHy iHdopmalito, iHdopMalia npo cTaH HagcunaeTbca Hasag Ao nepedaBada. Lia
iHpopmaLis Npo cTaH NepeBaXKHO BKasye, Yn GyB yCnilHO NPURHATUI npuiimadem Tor PDU, wo 6yB nepenaHuin 3
ONUTHOK iHchopMalieto, abo Hi, Ta un Oynu nonepenHi PDU, go octaHHsoro PDU, nepegaHi 3 onnTHOW iHbopmMaLieto,
NPUIRHATI BOHM abo Hi. BikHo nepenadi moxe OyTu ckopuroBaHe, 6asytouncb Ha iHpopmauii Npo cTaH, HagicnaHin 3
npuimada (6nok 304). Lle moxe BKkntoYaTh nepemilleHHs no3uuii BikHa nepedadi Tak, WO HWXHS nosuuia BikHa
Bignoeigae PDU, akuii He 6yB HeBOano NpUiHATURA. B Lell MOMeHT HeBgano npuiiHaTi PDU MoxyTb OyTu BUXiGHUM
curHanom 3 6ydepy NoBTOpHOI Nepenadi Ta nepegaeaTncs NOoBTOpHO. [MNepenaHum noeTopHo PDU Moxe 6yTu HagaHui
npiopuTeT y BikHI Nepegadvi.

Axkwo BubpaHun PDU He Bignosinae octaHHbOMY My BikHi nepegadvi, To AM RLC nepenasava Moxe nepegatun PDU
HWXXYOrO NPOTOKOSBHOMO piBHSA 6e3 onuTHOI iHdbopmauii (6nok 305). Jani PDU moxe 6yTn nepegaHuin 4o npuiimada.
Cnoci6 possonsie nicns Uboro NPodoBXUTU poboTy 3aBasku BMOOpPY HacTynHoro B nocnigosHocti PDU B mexkax
AianasoHy BikHa nepenadi.

BcraHoBneHHs onutHoro Tpurepa AM RLC nepepmaBava oo octaHHboro PDU BikHa nepepadi go3Bonse 3aBOsaku
LUbOMY BMHaxody NOnepenuMT BMHUKHEHHSI TYMMKOBOI cuTyauii MK nepemaBadeMm Ta npuimadem. Lle moxe cratm
3pO3YMINUM, SKLLO PO3MMAHYTH, Y AKIN cnoci6 npauiooTb KNacuyHi CUCTEMN.
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BignoBigHi cuctemm BUKOPUCTOBYIOTb ONUTHWI Tpurep, Wo 6asyeTbca Ha octaHHboMy PDU, wo 36epiraetbca B
Oydpepi nepegadi, Ak Oyno 3asHa4veHo paHiwe. Konu kinekicte PDU, ki 36epiratotbes B Oydpepi nepenadi, € GinbLuoto
3a po3Mip BiKHa nepepadi, octaHHa no3uuia PDU y BikHi nepegadi moxe He Bignoeigatu octaHHbomy PDU, wo
30epiraeTbca B Oydpepi nepepadi. OctanHin PDU y BikHi nepepadi, Takum 4umHoMm, Oyne nepemaHuin 6e3 onuTHOI
iHpopmalii. Lle 3ynuHnTbL nepemilwieHHs BikHa nepedadi B nepedaBadi Ta, KiHelpb KiHUeM, BikHa npuiomy npuiimada,
TakMuM YMHOM CTaBnsuYM nepepaBad Ta NpuiiMady y TYNMKOBY cuTyauito. Lle crtaHe 3posyminum, SKLWO PO3rmsHYTM
HacTynHWIA npuknag.

PosrnsaHemo Bunagok, Ae po3mip BikHa nepepadi ctaHoBuTb 100 nosuuin PDU ta PDU 3 Homepamu Big 1 go 150
30epiratoTbest B Oydpepi nepenadi. Konm octanHin PDU y BikHi nepenadvi (to61o PDU Ne100) BubnpaeTbcsi, BUKOHYETLCSH
nepesipka ONS BW3HAYEHHA TOro, 3afOBifbHI YW Hi YMOBM ONUTYBaHHS. B Knacu4HMX cucTemax OnuTYBaHHA
3anyckaeTbcs, konu ueil sBubpannii PDU Bignosigae octaHHbomy PDU 36epexeHomMy B Oydpepi nepepadi. 3aBgsku
Tomy, Wwo PDU Ne100 He signosigae octaHHbomy PDU, wo 36epiraetbca B Oydepi nepegadi (tobto PDU Ne150),
onuTHa iHopMaLis He BcTaHoBMeTbCA B N2100, konu BiH nepefnaeTbcs Ao Npuinmada.

BHacnigok Toro, wo onuTHa iHdopmMauia He nepenaetbes 3 PDU Ne100, npuimad He Hagcunatume iHdopmauio
Npo CTaH Hasag Ao nepedaBaqa, TOMY Lo NpUiAMad BUKOHYE LK PYHKUiO TiNbKM ToOAi, KOnMM onuTHa iHdopmalis
BKMtodeHa B oTpuMaHuin PDU. Ak pesynbTaTt, nepegasad He npuiMaTUMe iHopMauito npo cTaH Yy BignoBigb Ha
nepegady Ne100. Ak 3asHa4veHO paHille, BikHO nepenadi kopuryetbes, (TO6TO nepemiwyeTbcs) y Bignosigp Ha
No3NTUBHY iHOpMaLilo Npo cTaH, ToOTo iHdopMaLilo, sika nokasye, Wo nonepenHeo nepedaHi PDU 6ynu ycniwHo
NPURHATMMU. 3a AaHMX YMOB 3pO3YyMiNo, Wo HaBiTb AKwWo Len PDU Moxe 6yTn NpUAHATUIA yCnilHO, BIKHO nepeadi He
Oyne ckopuroBaHe BHaACMgoK TOro, WO iHdopMalia npo cTaH He Byna HagicnaHa Hasaf ¢ nepegaBava. Ak pesynbTar,
BiKHO nepepfaui He byae nepemiwyBaTtuce, Wob nepegatu Ti 50 PDU, wo sanuwunucs B bydepi nepenadi, LWo o3Ha4ae,
Wo npuimad Oinblue He npuAmMaTuMe Oyab-akux gopaTtkoBux PDU. Takum YMHOM, ONS YCiX MpakTUYHUX Uinen
nepenasad Ta NpUMad ONMHSAITBCS Y HEeCpPaBHOMY CTaHi, KW BiOOMUIA sIK TYNWKoBa cUTyaLlis.

Lle BuHaxig npautoe, BUKOPUCTOBYIOUM ONUTHUIA TpUrep, WO NepeBaskHO pobuTb TYNUKOBY CUTYaLito HEMOXITMBOH.
OnNUTHWIA Tpurep, BUKOPUCTaHUIA BiONOBIAHO OO MEPLUOro BapiaHTy BTINIEHHSI LbOro BUHaxogy, € ocTaHHiM PDU y BikHi
nepenavi. Konu onuTHWMA Tpurep UpOro TUMY BWMKOPUCTOBYETbCS, BMHaxid rapaHTye, WO iHdopmalia npo craH
HagcvnaeTbCs Hasag 3 npuiiMaqa, HesBaxalto4n Ha Te, UM € KinbkicTe PDU, wo 36epiraeTeca B Oydepi nepenadi,
Oinbwoto 3a poamip BikHa nepegadi. o6 npointocTpyBatn Ue, y BuUWesasHadeHoMy npuknagi, konm PDU Ne100
BMOUpaeTbca Ans nepepadi 3 6ydepa nepenadi, nepesipka, BUKOHaHa NPUCTPOEM BCTAHOBIEHHSI OMUTHOMO po3pany
Ne204, Bu3Hauae, Wo Ue € octaHHin PDU y BikHi nepefadi. Ak pesynbTaT, NPUCTPIA BCTAHOBIEHHS ONUTHOI iHdbopmaLii
nepenae onuUTHy iHcbopmauito 3 PDU Ne100.

Mpuimay BUABNSIE ONUTHY iHbopMaLito Ta Hafgcunae Hasag iHopmalito Npo CTaH, Lo nokasye cTaH npuinomy PDU
Ne100 Ta ycix nonepegHix PDU nepen octaHHim PDU, wo 6yB NpuinHATUIA 3 onuTHOlO iHcpopMmaLieto. BikHo nepenadi
KOperyeTbcs Ha OCHOBI iHcbopMalLii Npo cTaH, i Ak pesynbTarT, n'ataecat PDU, wo sanuwmnucs (to6to PDU Ne101-150),
MOXYTb OyTW nepepaHi 3 Oydepy Ao npuiimada. Takox, BHacnigok Toro, WO nepegaBady NpoAOBXye Nepedadvy,
npuiMad 3anuwiaeTbCsl Npauolounm. B pesynbTaTti B NOBHIA Mipi MOXIMBO YHUKHYTU TynukoBoi cuTyauii. B upomy
npuknagi onuTHa iHhopMauis Moxe ByTn nepegaHa 3 octaHHiM PDU 3 6ydepa nepenadi, skuin B ubomy Bunagky € PDU
Ne150.

Cnoci6 Uboro BUHaxomy MOXKe BKMHOYaTU NpUHANMHI 0aMH BUOGIPKOBUIA Kpok. Ller BUGIpKOBWUIA KPOK BKMOYae
BM3HaYeHHs Toro, 4M O6yB BMOpaHUM eneMeHT AaHWX nonepedHso nepedaHuM. Llel kpok moxe ByTW BMKOHaHUA Ha
OCHOBI iHhopMaLii Npo cTaH, HagicnaHoi Hasag 3 npuimada. Hanpuknag, posrnsHemo Bunagok, ge PDU 3 1 no 100
Oynn nepepnaHi 3 BMKOPUCTaHHAM BikHa nepegadi 3 100 noauuismn, Ta WO OCTaHHIN OyB nepegaHuin 3 OMUTHOK
iHpopmalieto. PosrnsiHeMo aani, wo iHcopmMauis npo CTaH, HagicnaHa Hasag 3 npuimada, nokasye, wo PDU Ne50, 72
Ta 80 He OynM ycCnilWHO NPURHATI. Y UbOMY BMNagKy neplli Tpu nosuuil MoxyTb OyTWM Npu3HadeHi gns noBTOPHOI
nepegadi PDU Ne50, 72 ta 80 Ta BikHO nepepadi Moxe OyTn 3MiHeHo Tak, wo nepwi 50 PDU, wo noBWHHI OyTu
nepegaHumu, BignosigaoTs HoBuM PDU Ne101-149 ans nepworo pasy. BHacnigok uux obctaBuH, cnocid moxe Hagani
BKIHOYATU BU3Ha4YeHHs Toro, wo uelr PDU Ne80 e octaHHiM PDU cepeg PDU, wo nepegatoTbCA NOBTOPHO, Y BiKHI
nepegadi. Konu ue BinbyBaeTbcs, ONUTHUIA 3annT Moxe 6yTn BcTaHoeneHuid go PDU Ne80 i nicnsa uen PDU moxke ByTu
NOBTOPHO NepefaHvii Ao npuiimada. | onuTHa iHopMauis Takoxk Moxe OyTu nepemaHa 3 ocTaHHiM PDU y BikHi
nepegadi, y ubomy Bunagky PDU Ne149, Tinbku sikwo PDU BM3Ha4YaeTbCa SIK OCTaHHIl erleMeHT AaHuX y BikHi nepenadi
Ta uei PDU He 6yB nonepedHb0o nepenaHunii.

dir.8 Bigobpaykae KpoKU BKIHOYEHI OO ApPYroro BapiaHTy BTINEHHS LbOro BuHaxogy. [pyruin BapiaHT BTINEHHS €
aHaroriYHUM nepLUoMy BapiaHTy BTIMIEHHSl, 3@ BMHATKOM TOrO WO BiH BUKOHYETbCA Ha 6a3i ogHOro 3 ABOX OMUTHUX
Tpurepis, nNpu UboMy nepwunii € BubpaHum PDU, skuin € octaHHim PDU y BikHi nepenadi, a apyruii € BubpaHum PDU,
AKUIA € ocTaHHin PDU y Bydepi nepenadi. Lien cnocib moxe 6yTv BUKOHAHUI HACTYMHUM LUSISIXOM.

Cnovatky oguH PDU BuGupaetbea 3 Bydbepy nepenadi nig 4Yac 4YacoBoro iHTepsany nepegadi (6nok 401). Motim
BUKOHYETBHCA MepeBipka, Wob BU3Ha4UTK, YM cniBnagae smbpaHnin PDU 3 octaHHiMm PDU B 6ydepi nepegadi. (Bnok
402). Akwo smbpaHmin PDU e octaHHim PDU B Bydepi nepenadi, onuTHWIA po3psag BCTaHOBMOETLCA Y BUBpaHomy PDU
(6rnok 403) Ta uen PDU nicns nepepaetbes oo npurmada (6nok 404). Akwo subpanuii PDU He € octaHHim PDU B
Oydbepi nepenadi, BUKOHYETbCS Apyra nepesipka, Wob BM3Ha4YNTW 4M € BiH ocTaHHim PDU y BikHi nepegadi (6rok
405). Axwo BubpaHun PDU e octaHHim PDU y BikHi nepepadi, onUTHWIA po3psg BCTaHoBeTbes, | uen PDU
nepegaeTbeca Ao npuimada. Akwo smbpaHuin PDU He e octanHiM PDU B 6ydepi nepenadi abo y BikHi nepegadi, Len
PDU nepenaetbca oo npunmada 6e3 onuTHOI iHgopMauii. Micna upboro, Lel NpUCTpii Yekae HaCTYMHOrO YacoBOro
iHTepBany nepepadvi (6nok 406) Ta nepepatoThes iHWi PDU. Akwo GaxaHo, oguH abo Ginblie MoxyTb 6yt BMGpaHi 3
Oydepa noBTOpHOI Nepefadi. OnuTHa iHopmalis Moxe 6yt nepegaHa 3 uMum PDU, akwo 3agoBorieHa ogHa 3 yMOB
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Tpurepa.

dir.9 e cxemor, WO Bigobpaxkae BCTAHOBIIEHHS ONUTHOMO po3psiay Ao BubpaHoro PDU (To6to PDU Ne150), konu
uern PDU Bignosigae octaHHbomy PDU B 6ydepi nepepadi. Binbl TOWHO, US CXeMa MokKasye BMNadoK A€ BiKHO
nepegadi mictute 160 noanuin Ta PDU 3 Homepamn 3 1 no 150 36epiratotbea B Bydepi nepenadi. BHacnigok Toro, wWo
Kinekicte PDU, ski 36epiratotbcs B Bydpepi nepedadi, € MeHLIOW 3a KinbKiCTb NO3WLin BikHa nepepadi, onuTHURA
po3psa BcTaHoBneTbes ana PDUNe150, wo e octanHim PDU B ©ydhepi nepenaui.

dir.10 e cxemoto, Wo Bigobpaykae BCTAHOBEHHSI ONUTHOMO po3psgy Ao Bubpanoro PDU (To6to PDU Ne100) konu
uen PDU Bignoeigae octaHHboMy PDU y BikHI nepegaui. binbl To4Ho, UA cxema nokasye BUNadoK Ae BikHO nepenadi
Mictute 100 nosuuin Ta PDU 3 Homepamun 3 1 no 150 3bepiratotbess B Bydepi nepepadi, To6TO KinbKicTb NO3nLin
BikHa nepepadi MeHwa 3a kinbkicte PDU, wo 36epiratotbca B Oydepi nepemadi. BHacnigok uux obctaBuH, Ta
BignoBigHo 4o uboro BuHaxogy, PDU Ne100 BCTAHOBMIOETLCA 3 OMUTHMM PO3pSAOM, HaBiTb AKWO BiH He € OCTaHHIM
PDU, wo 36epiraeTbca y Oydepi nepenadi.

dir.11 Binobpakae KpoKW, BKIHOYEHI O TPETLOrO BapiaHTy BTINEHHSI LbOro BUHaAxogy. TPeTil BapiaHT BTINEHHSA €
aHanoriYHum Apyromy BapiaHTy BTiNIEHHs1, 3@ BUHATKOM TOrO, WO nepeBipka Ans BU3Ha4YeHHs Toro, Yv € BubpaHuin PDU
octaHHiM PDU y BikHi nepenadi (6rnok 502) BUKOHYETLCSA OO NEPEBIpKM ANs BU3HAYeHHs Yn € Bubparuii PDU ocTaHHim
PDU B 6ydepi nepenadi (6nok 505).

Llel BMHaxig TakoX € KOMM'IOTEPHOK MPOrpamMolo, Lo BKIOYaE CEeKLilo KOAIB AN BUKOHaAHHSA KPOKIB BKIOYEHWUX A0
Pi3HMX BapiaHTiB BTiNEHHs crnocoby Lporo BuHaxody. Komn'loTepHa nporpama mMoxe OyTu HanvmcaHa Ha Oyab-sikin
KOoMN'loTEpHIN MOBi Ta Moxe 30epiratuca Ha cTauioHapHMX abo 3MIHHMX CYMICHMX 3 KOMM'IOTEPOM HOCISIX B Mekax
TepMiHany KopucTyBada, B SIKOMy poaTaloBaHui Oydep nepegadi, abo 3 NiOKMOYMEHHAM OO TepMmiHany depes
iHTepdperic. CTauioHapHi KoMN'loTepHi HOCIT BKMOYaoTb, ane He obmexytoTbes, M3 (NocTinHWIA 3anam'aToBYHYNIA
npuctpin abo ROM) Ta 3B (3anam'aToBytounii NpUcTpin 3 foBinbHoto BMGipkoto abo RAM). 3MiHHI HOCIT BKMOYatoTh,
ane He obmexytTbcs, EPROM. EPROM - uye Oygb-siki Tak 3BaHi kapTku abo nnatu nam'aTi, iHTenekTyanbHi abo
CMapT-KapTkW, KoMn'toTepHi kapTkn abo Oyab-Aki 3MiHHI 3acobu 36epiraHHsa iHdopmauii. Mam'aTe 3 rpynoBum
nepesanncom (drelw-nam'aTe) MoXe Takox OyTu BukopucTaHa gna 30epiraHHs KOMN'tOTEPHOI nporpaMu Lboro
BMHaxody.

Y BCix BapiaHTax BTiNeHHs cnocoby Lboro BMHaxody, NPUCTPii BCTAHOBMEHHSA OMUTY TepMiHany KopucTyBada
nokasaHui Ha Pir. 6 Moxe BMKOHYBaTW KPOKU BU3HAYEHHS TOro, 4n € BubpaHun PDU octanHim PDU B Bydepax abo
BiKHI nepepnadi, Takox AK i iHLWi KpOKK 0BpoBKN.

Takox cnoci6 Luboro BUHaxofdy 6yB onucaHuii K KOHTPOMNIOYNIA NSt BCTAHOBIIEHHA ONUTHOMO po3paay BignoBigHo 3
BIKHOM nepefadi, WO Mae MnonepeqHbO BCTAHOBMEHWI po3Mmip. Llelh poamip Moxe BignoBigaTu nonepenHsLo
BCTaAHOBIEHOMY MaKkcUMarnbHOMy po3Mipy LbOro BikHa, abo ue BikHO Moxe OyTW BCTaHOBMEHO TPOXU MEHLIMM 3a
MaKkcUMarnbHUA po3mip, SKWo Le GaxaHo.

Takox B 6araTbox BapiaHTax BTINEHHS LbOro BMHaxogy Len onuTHUI Tpurep 6asyeTbest Ha ocTaHHboMmy PDU y BikHi
nepegadi. KeanicikoBaHi Ta gocsigveHi cdaxiBuyi MOXyTb OLiHUTU Te, WO AKWO OaxkaHo, OnUTHUIA Tpurep Moxe ByTn
BCTaHoBneHnn o PDU, skuin He Bignosigae octaHHboMmy PDU y BikHi nepepadvi. Hanpuknag, moxe 6ytn GaxkaHo
po3MicTUTM opHy abo Oinblwe nos3umuii y BikHi nepemadi gna PDU cneuianbHoro Ttuny, Hanpuknag PDU, wo
nepenarwTbCa NOBTOPHO. Y Unx obcTaBMHaX ONUTHUIA Tpurep Moxke 6yTu BCTaHOBMNEHWN, Wo6 BianoBigaTh ocTaHHLOMY
3 PDU, aki nepegaBanuca nepwumu, y BikHi nepegadi, abo octaHHboMy PDU, ski nepegaBanucs NOBTOPHO, Y BiKHI
nepenadi. ONUTHUIA Tpurep Moxe OyTW BCTAHOBMEHW BePXHIM NPOTOKONBHUM piBHEM, Ta Moxe OyTu AuHamiyHo
3MiHEHWUIA nNpoTsaroM poboTu nepenaBada Ha 6asi KOHTPOSbHOI iHhopMaLii 3 BepXHbOro piBHSA, abo Moxe BasyBaTuca Ha
iHchopmalii, wo byna 3bepexeHa nonepenHLo, B Nepegasadi.

Cnig 3a3Ha4uTW, WO Uelr BMHaxig OyB 3aTBepmkeHui B TexHiYHIn cneundikauii 3GPP Technical Specification TS
25.322 v4.3.0 (2001-12), wo mictute B cobi "Technical Specification Group Radio Access Network; RLC Protocol
Specification". Lleli fokyMeHT HagaeTbea TyT NS NOCUIaHHS.

BulesasHayeHi BapiaHTu BTiNeHHA Ta nepeBaru € TiNbKW intoCTpaTUBHUMK Ta He NOBUHHI TNYMa4nTUCA SK Taki, Lo
obmexyloTh Lel BUHaxig. Lia iHCTpyKuia Moxe Oyt 6e3 TpyaHOLW B BUKOPUCTaHa Ans iHWKX TMnie anapatypu. Onuc
LUbOro BMHaxody € iNoCTpaTWBHWM Ta He obmexye cdepy copmynv BuHaxogy. barato anbTepHaTMBHMX BapiaHTIB,
mMogudikauin Ta 3MiH OyayTb oYeBMOHMMW Ana  KBanidpikoBaHux chaxieuie. Y Popmyni BUHaxomy, NYHKTW
3HaveHHA-nc-pyHKUiT (means-plus-function) npusHadveHi AnNsg BUCBITNIEHHS OMMCAHOI TYT CTPYKTYPWU K Takol, Lo
BUKOHY€E HaBedeHy OyHKLUito, | He NnLe CTPYKTYPHUX eKBiBareHTIB, ane N eKBiBareHTHUX CTPYKTYp.

dopmyrna BMHaxony

1. Cnoci6 nepenavi curHanis 3a 4ONOMOro nepenasada y CUCTEMI 3B'A3KY, Y SKOMY

- BubnpatTb 6rok gaHux 3 6ydpepa, y akomy 3bepiratoTbcst 610KU AaHuX,

- BU3Ha4alTb, Y1 € B6MOK AaHMX OCTaHHIM BrIoKOM JaHuX Y BikHi nepegadi,

- BU3Ha4awTb, Y1 OyB nepenaHunii paHiwe 6rok gaHux, i

- NepefaroTb iHOpMaLilo ONUTYBaHHS pa3oM i3 GIOKOM AaHMX, AKWO GOk aHWX BM3HAYeHWI K OCTaHHi 6rok
AaHuX y BikHIi nepegadi i 6rok gaHux He OyB nepenaHuii paHille.

2. Cnoci6 3a n. 1, y skomy 6ygep sBnse coboto Oydep nepenadi.

3. Cnocib 3a n. 2, y akoMy, AKWo 610K 4aHWX He € OCTaHHIM 6r1oKoM AaHuxX y BikHI nepenadi, To

- BU3Ha4aloTb, Y1 € 650K AaHWX OCTaHHIM 6nokom aaHux y bydepi nepenadi, i

- NepenanTb iHPOPMAaLilo ONUTYBAHHS Pa30OM i3 GNOKOM AaHMX, AKWO GMOK OaHWX BU3HAYEHWI K OCTaHHI 6rnok
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AaHux y 6ydepi nepenadi i 6nok gaHnx He 6yB NnepenaHuii paHille.

4. Cnoci6 3a n. 3, y skomy, siKWo 6nok AaHux He € ocTaHHiM 6rokom gaHux y 6ydpepi nepegadi, To

- NnepenaTb 6ok gaHMx 6e3 iHpopmauii oNMTyBaHHS.

5. Cnocib 3a n. 1, y AKoMy AogaTKoBO

- NpUAMatoTb 6roK AaHWX i3 TPETbOro PiBHA NPOTOKONY i

- 36epiratoTb 6ok gaHux y Gydepi.

6. Cnocib 3a n. 5, y skomy onepauito BU3Ha4YEHHS 30iMCHIOTL Ha APYroMy piBHI NpPOTOKOMy, Wo € Binbl HU3BKUM
piBHEM, HiX TPETIl piBEHb NPOTOKOMNY

7. Cnocib 3a n. 1, y AkoMy AogaTKoBO

- BCTAHOBIIOIOTb 3@3HayeHy iHopmMaLlito onuTyBaHHS Y 3agaHoMy noni 6noka faHux.

8. Cnoci6 3a n. 2, y AKoMy A0faTKOBO:

(a) nepeBipsitOTb, YN € BUOPAHUIA ONOK MPOTOKOSBHUX SaHWX OCTaHHIM OroKOM MpPOTOKOMbHUX OaHuX y Oydpepi
nepegadi,

(b) nepesipsatoTb, Yn € BMOpaHWI OMOK MPOTOKOSMBHUX A8HWX OCTaHHIM OrOKOM MPOTOKOMBbHUX AaHUX Yy BiKH
nepegadi, i

(c) BCTaHOBMIOOTL LOHaWMeHLWe oAWH BiT onWTyBaHHA y BUOpaHWA 6ok NPOTOKOMbHUX AaHUX i nepeparTb
BUOpaHUi OnoK MPOTOKOSBHUX OaHWX MpUiAMady, SKWO BU3Ha4YeHo, WO BUOpaHWi OnoK MPOTOKOSBHUX OaHWX €
LL|OHaWMEHLLE OAHMM 3 OCTaHHiX OrioKiB NMPOTOKONBHUX AaHuX y Oydepi nepemadi i ocTaHHIM GrOKOM MPOTOKONBHUX
AaHWX Yy BiKHI nepenadi.

9. Cnioci6 3a n. 8, y akomy onepadito (b) 3gilicHoloTb nicns onepadii (a).

10. Cnoci6 3a n. 8, y akoMy onepalito (a) 3aincHoTb nicns onepadii (b).

11. Cnoci6 3a n. 8, y sikomy BUOpPaHUA OnoK NPOTOKOMbHWMX AaHUX € OriokoM AaHux, oOyMOBMEHUM piBHEM
MPOTOKONY KepyBaHHSA papioKaHarom.

12. Cnoci6 3a n. 8, y akoMy onepadii (a)-(C) NOBTOPKW0TL AN KOXHOrO 3 MOCHIAOBHO BUBpaHUx 6nokis
NPOTOKONBbHUX AaHWUX KOXEH YacoBUI iHTepBan nepeqadi.

13. Cnoci6 3a n. 1, y 9KOMy LWOHaMEHLLE OfHY onepalilo BU3HAYEHHS 34iMCHIOTL Ha PiBHI NPOTOKONY KepyBaHHS
pagiokaHanom.

14. Cnoci6 3a n. 13, y SskoMy piBeHb NMPOTOKONY KepyBaHHSA pafiokaHarioM 3HaxoAuTbCcs B MOOGINIbHOMY TepMiHani
cucTemMn MoBinbHOroO 3B'A3KY.

15. Cnoci6 3a n. 13, y SkoMy piBeHb NPOTOKOMY KEPYBaHHSA pafiokaHanoM 3HaxoauTbCs B MEPEKHOMY MPUCTPOI.

16. Cnocib nepenadi curHanis 3a 4ONOMOrO0 NepenaBada y CUCTEMI 3B'A3KY, Y SKOMY

- BUbnpatTb 610k faHnx 3 bydepa, y skomy 3bepiratoTbecst 6510KM gaHuXx,

- BU3Ha4aloTb, Y1 3anmMae B6nok AaHuxX 3agaHy nosuuito y BikHi nepegadi,

- BU3Ha4alTb, Y1 OyB nepenaHunii paHiwe 6ok gaHux,

- NepepaloTb iHOPMaLil0 ONUTYBaHHA PasoM i3 BrIOKOM AaHUX, SKLO BM3Ha4eHo, Wo Brok AaHux 3anmae 3agaHy
nosuuito y BikHi nepenadi i 6nok gaHWx He OyB nNepenaHnin paHiwe.

17. Cnoci6 3a n. 16, y skomy 3agaHa no3ulis € OCTaHHBOK No3uLieto y BikHI nepegadi.

18. Cnoci6 3a n. 16, y akoMy onepalii BUSHa4YeHHs 30iNCHIOTb Ha PiBHI NPOTOKONY KepyBaHHS papiokaHanom, Lo
npautoe B pexXumi 3 nNigTBepaXKEHHAM NpUiomy.

19. Cnocib 3a n. 16, y AkoMy, Ko 6ok AaHuX He 3aiMae 3adaHy nosuLito, To

- BU3Ha4alTb, Y1 € 650K AaHMX OCTaHHIM Briokom gaHux y oydepi, i

- nepefaloTb iHOPMaLilo ONUTYBaHHS i3 6rIOKOM AaHMX, SKWO 60K 4aHUMX BU3HAYEHUI SK OCTaHHIN Brok AaHux y
Oypepi i 6ok gaHux He ByB nepegaHnii paHile.

20. Cnocib 3a n. 16, y akomy bydep sBnsie coboto bycep nepeqadi.

21. MpucTpin ans 3actocyBaHHs y 6e30poToBiR cucTeMi 3B'A3KY, WO MICTUTb

- Bydbep, wo 30epirae 6rokn gaHux,

- BroK ycTaHOBKM iHpopmaUil onuTyBaHHA, WO BU3HaYae, Yn € 6rnok aaHux, BubpaHuin 3 ydepa, octaHHiM 6rokom
OaHuX Yy BikHi nepegadi Ta 4M nepepaBaBcs OMok A4aHUX paHille, NpUYoMy 3a3HaveHWUn Orok yCcTaHoBKM iH(opMali
ONWUTYBaHHA nepefae iHcopMalilo onUTYBaHHs i3 BrokoM AaHuX, AKWO 6ok AaHWX BU3HAYeHW K OCTaHHi 6rok
AaHuX y BikHi nepegadi i 6riok gaHnx He ByB nepenaHnii paHille.
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