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(54) CUTHANI3AUIA PO3LWUPEHUX ®OPMATIB KAAPIB MPDU, A-MPDU TA A-MSDU

(57) Pedpepar:

Cnocobu ans curHanisauii po3wmpeHnx po3mipie Ans opmaTie kagpiB NPOTOKONbHOro Groka AaHuX
(MPDU) «kepyBaHHa poctyrniom pfo cepeposuwa (MAC), arperosaHoro MPDU (A-MPDU) Ta
arperoBaHoro cepsicHoro 6noka gaHux (A-MSDU) MAC. lMepwwuii cnocié nponoHye moaudikaLito
noTo4Hoi cneundikadii ctangapty IEEE 802.11n 3 meToto gossony 6inbw gosrux MPDU B A-MPDU.
Llet cnoci6 noBTopHO BukopucToBYye dhopmat curHanisauii IEEE 802.11n, i 3agitoe 3ape3epBoBaHi
6iTM ona nepeHeceHHs HOBOI iH(opmauii, TOBTO BKasiBkM, WO MakcumanbHa gosxvHa MAC RDU
(MPDU-kagpy), A-MRDU a6o A-MSDU gignosigHo Ginbwe 4095 6ant, 64 kinoGawt i 7935 Gawnr.
[pyrun cnocibé nponoHye HOBUA MeXaHi3M curHanisauii 4ns nepeHeceHHs1 po3LWMpeHnX po3mipis ans
MPDU, A-MPDU i A-MSDU 3a gonomoroto enemeHTa MOXIMBOCTI HAABUCOKOI NPOMYCKHOI 34aTHOCTI
(VHT). OgnH abo gekinbka 6iTiB MOXYTb foAaBaTUCA B MOSi pO3AiNbHMKA.
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/]102

3reHepyBaTH KaJIp, 10 MiCTHTh IOHAMMEHILE O/IHE 3: BKAa3iBKU MaKCUMAaJIbHOT
JOBXUHH U1 poTokoasHOro 6ioka ganux (MPDU) kepyBanHst 1ocTynoM 10
cepenoBuina (MAC), Bka3iBKH MaKCMMaJIBHOT JOBXKUHU Ul arperoBaHoro
MPDU (A-MPDU), Bka3iBku MakCUMaJIbHOT JOBXHHH JUTA CEPBiCHOrO G10Ka
nanux (MSDU) a6o Bka3iBKM MaKCHMMaJIbHOI JJOBXXHHH JJIsl arperoBaHOro
MSDU (A-MSDU), npuuomy MakcuMaibHa goBxuaa MPDU mictuts
3Ha4eHHs OLtbine abo nopisHioe 4095 Gaiit, MakcumanbHa goBxkuHa A-MPDU
MICTUTE 3HaYCHHS Oinblue 64 kinobaiT, MakcHuMasbHa JoBxuHa MSDU
MIiCTHTBh 3Ha4eHHS Oinbine abo gopiBHioe 2304 GaiiT, a MakCUMAaTbHA JTOBXHHA
A-MSDU wmictuts 3HayeHHs 6ibuie 7935 Gaitt
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3a [gaHoK MaTeHTHOK 3asBKOK 3asfBNAETbLCA MNPIOpUTET 3rigHO 3 MonepeaHbOo NaTEeHTHOH
3aaBkoto CLUA Ne 61/372,548, osarnaeneHot «CurHaniszauis ana poswmpeHux ¢opmaTtiB Kagpis
MPDU, A-MPDU Tta A-MSDU», nogaHoto 11 ceprHsa 2010 p.; i nonepeaHbol0 MaTEHTHOK 3asBKO
CLUA Ne 61/374,894, o3arnaeneHoto «CurHanisadisa gns poswmnpeHunx cdopmaris kagpie MPDU, A-
MPDU Ta A-MSDU», nogaHoto 18 cepnHsa 2010 p.; nepeycTynreHMx OaHOMY MaTEHTOBIACHUKY,
PO3KPUTTS SIKMX MOBHICTIO BKIMIOYEHI B LIeW JOKYMEHT 3a AOMOMOIOK NMOCUITaHHS.

Manysb TEXHIKN, 00 SAKOT HANeXnTb BUHaXig,

Hesaki acnekTn OaHOro pO3KPUTTA CTOCYIOTbCS, 3aranom, 6e34poToBOro 3B’A3Ky, i 30Kpema,
curHanisaudii iHdopmauii npo ¢dopmatn kagpis npoTtokonbHoro 6roka gaHux (MPDU) kepyBaHHs
poctynom go cepeposua (MAC), arperosaHoro MPDU (A-MPDU) abo arperoBaHOro cepBiCHOro
6noka gaHux (A-MSDU) MAC.

PiBeHb TeXHIKM

o6 Bupiwntn npobremy 36inblEeHHS BUMOT 3 LUMPUHM CMYrU, SKi HaKnagawTbCA Ha CUCTEMY
©e3gpoToBOro 3B’s13Ky, po3pobnsalTbCA pi3Hi cxemu Ana 3abe3neyeHHss MOXNUBOCTI MHOXWMHI
KOPUCTYBaLIbKMX TepMiHaniB 34iNCHIOBATM 3B'A30K 3 OAHIEHD TOYKOK OOCTYMNY LUASXOM CHifIbHOro
BMKOPUCTAHHSI KaHamnbHWX pPEeCcypciB, MpW LbOMY [OCSIralouM BUCOKMX MPOMYCKHWUX 30aTHOCTEN.
TexHomnoris MHOXWHHOrO Bxogy abo MHoxUHHoro Buxogy (MIMO) npeactaBnse oavH Takui nigxig,
SAKUA HedaBHO 3'IBUBCS SIK MOLUMPEHUIA cnoci® ans cucTem 3B'sA3Ky HacTynHoro nokoniHHs. MIMO-
TexHonoria 6yna 3agisgHa B AeKinbkox cTaHgapTax 6e30poToBOro 3B’A3Ky, O 3'ABMAAKTLCS, TakUX AK
cTaHgapT IHCTUTYTY iHXeHepiB 3 eneKkTpoTexHikM Ta pagioenekTpoHiku (IEEE) 802.11. IEEE 802.11
03Ha4ae Habip ctaHgapTiB pagioiHTepdency 6e3gpoToBoi nokanbHoi mepexi (WLAN), pospobneHumx
poboyoto rpynoto |IEEE 802.11 gns 3B'A3ky 6nwxHbOI Ail (Hanpuknag, Big4 OecATKiB MeTpiB Oo
AEKINbKOX COTEHb METPIB).

BesgpotoBa MIMO-cuctema 3agitoe gesky kinbkicte (N1) nepegaBanbHUX aHTEH i AesKy KiNbKiCTb
(NR) npunmanbHnx aHTeH ansa nepegadi gaHmx. MIMO-kaHan, wo dopmyeTscs Nt nepegaBanbHUMY i
Ngr MpuAManbHUMKU aHTeHaMu, Moxe OyTu posknageHun Ha Ns NpocTOpoBMX MOTOKIB, Ae, ANs BCiX
npaktnyHmx uinen, Ns<=min{Nt,Ng}. Ns npocTopoBMX MNOTOKIB MOXe BMKOPUCTOBYBATUCA AN
nepegadi Ng He3anexXHuUxX NOTOKIB AaHWUX AN AOCATHEHHS OinbLUOT 3aranbHOT NPOMYCKHOI 34aTHOCTI.

Y 6e34poTOBMX Mepexax 3 OAHIEH TOYKOK AOCTYMY i MHOXMHOK CTaHLi ogHoYacHi nepegadi oo
Pi3HUX CTaHLi MOXYTb 3AINCHIOBATUCHA Ha MHOXWHI KaHaniB K y BUCXiAHOMY, TaK i B HU3XiAHOMY
HanpsiMKax.

PoskputTa BuHaxoay

Heski acnekTn gaHoro po3kpuTTa 3abeaneyyoTb cnocib 6es3gpoToBoro 38’a3ky. Cnocib, 3aranom,
BKMNtovae B cebe reHepyBaHHA Kagpy, WO MICTUTb LLOHAMMEHLUE OfHe 3: BKas3iBKM MaKCUMasnbHOI
AOBXWHW Anst npoTokonbHoro 6noka gaHux (MPDU) kepyBaHHs goctynoMm go cepegosuwa (MAC),
BKasiBKM MakcumanbHOi AoBXuHWM Ang arperosaHoro MPDU (A-MPDU) abo BkasiBku MakcMmarbsHOI
AOBXWHW ONs arperoBaHoro cepsicHoro 6rnoka gavux (A-MSDU) MAC, npuyomy MmakcumanbHa
poBxmnHa MPDU MicTUTb 3HaudeHHs1 Ginbwe abo gopiBHioe 4095 GanT, mMakcumanbHa OOBXWHA A-
MPDU MicTUTb 3Ha4yeHHs Oinblue 64 kinobaiT, a MmakcumanbHa goBxuHa A-MSDU MICTUTb 3HAYEHHS
Oinbwe 7935 Gant; i nepegavy kagpy.

Heski acnekTn gaHoro po3kpuTTs 3abe3nevytoTb cnocib 6e3gpoToBoro 3B’s3ky. Cnocib, 3aranom,
BKMoYae B cebe reHepyBaHHsl Kagpy, WO MIiCTUTb rpyny 3 ogHoro abo Aekinbkox nigkagpis, Ans
OAHiel nepenadvi, NpUYOMy LLLOHAMMEHLLE OOMH 3 MigKagpiB MICTUTb BKa3iBKY JOBXUHU LLOHANMEHLUEe
OfHOrO 3 NigKaapiB i IpMYOMY LS BKasiBka MiCTUTb bBinbwe 12 GiTiB; i nepegavy kagpy.

[esiki acnekTn faHoro po3kpuTTSa 3abe3neyyoTb NpUCTpii ons 6e3gpoToBoro 3B’A3Ky. MpucTpin,
3aranom, Bknodae B cebe naHulor, CKOHMIrypoBaHUM ANs TFeHepyBaHHS Kagpy, WO MICTUTb
LLIOHaNMeHLIe OAHe 3: BKAa3iBKM MakCMMarbHOI JOBXMHM ANS NpOoToKonbHOro 6noka gannx (MPDU)
KepyBaHHSA gocTtynom o cepegosuwa (MAC), BkasiBkM MakcumanbHOI JOBXMHU AFS arperoBaHoro
MPDU (A-MPDU) abo BkasiBkM MakcumasnbHOi JOBXWHW AN arperoBaHoro CepsicHOro 6rioka gaHmx
(A-MSDU) MAC, npuyomy makcumarnbHa gosxunHa MPDU micTuTb 3HadeHHs Ginblie abo OopiBHIoE
4095 6anT, MakcumanbHa goBxuHa A-MPDU MicTUTb 3Ha4eHHS Oinblue 64 kinodanT, a MakcumarbHa
poxuHa A-MSDU MmicTuTb 3HadeHHs Ginbwe 7935 GawnT; i nepegaBay, CKOHpirypoBaHun ans
nepepadi kagpy.

Heski acnektn gaHoro po3kpuTTs 3abe3neyyloTb NpUCTpin Ana 6e3gpoToBoro 38’A3ky. Mpuctpin,
3aranom, Bkrodae B cebe naHutor, CKOHIrypoBaHui O1is reHepyBaHHA Kagpy, WO MICTUTb rpyny 3
ofHoro abo AekinbKoxX nigkaapiB, Ans ogHiel nepedadi, NpMyYoMy LOHaANMeEHLWe OA4MH 3 Nigkagpis
MICTUTb BKa3iBKY JOBXWHU LLLOHAMMEHLLE OZ4HOro 3 nigkagpiB i NpuyomMy LS BKasiBka MICTUTb OinbLue
12 GiTiB; i NnepegaBay, CKOHirypoBaHumn ans nepegadi kagpy.

[esiki acnekTn faHoro po3kpuTTS 3abe3neyyoTb NpUCTpii ans 6e3gpoToBoro 3B’A3Ky. MpucTpin,
3aranom, BkItoyae B cebe 3acib aAns reHepyBaHHS Kagpy, WO MiCTUTb LLOHAVMEHLLE OfHE 3. BKa3iBKM
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MakcuMMarnbHOT OOBXWHWM And npoTokonbHoro 6noka aavmx (MPDU) kepyBaHHs JOCTynom o
cepeposuwa (MAC), BkasiBkM MakCMManbHOI OOBXWHW Anga arperosaHoro MPDU (A-MPDU) abo
BKa3iBKM MaKkCMMarnbHOI OOBXWHW Afsl arperoBaHoro cepsicHoro 6noka paHux (A-MSDU) MAC,
npuyoMy MakcumanbHa goBxvHa MPDU mictute 3HadeHHs Oinbwe abo popiBHioe 4095 6GanT,
MakcumanbHa goBxumHa A-MPDU MicTuTb 3HadeHHs bGinblue 64 kinobanTt, a MakcumarbHa JOBXWHA
A-MSDU micTtnTb 3HadeHHs Ginblie 7935 6anT; i 3acibé nepeaavi kagpy.

[esiki acnekTn gaHoro po3kpuTTs 3abe3neyyoTb NpUCTpii ons 6e3gpoToBoro 3B’A3Ky. MpucTpin,
3aranom, Bkrtovae B cebe 3acid ons reHepyBaHHA Kagpy, WO MICTUTb rpyny 3 0gHOro abo AeKinbkox
nigkagpis, 4Ns OQHIET nepedadyi, NpMyYOMY LLIOHAVMEHLLE OAWH 3 NigKaapiB MiICTUTb BKa3iBKY JOBXUHU
LLlOHaNMeHLle OOHOro 3 NigkaapiB i NpuyoMy Usa BkasiBka MicTuTb Binblue 12 6iTiB; i 3acié nepepaudi
Kagpy.

Heski acnektM p[JaHoro pos3kputTs 3abesnedvyoTb KOMM'IOTEPHO-MPOrpamMHUN  NPOAYKT Ang
6esgpoTtoBoro  3B’A3Ky. Komn'loTepHo-nporpamHuiA  MPOAYKT, 3aranom, BkNwyae B cebe
MaLUMHO3YNTYBAHUIN HOCIN, KK Mae IHCTPYKLIi, WO BUMKOHYIOTbCA ONsi FeHEepyBaHHA Kaapy, siKUi
MICTUTb LLOHANMEHLLE OHe 3: BKa3iBKM MakCUMarnbHOi JOBXWMHW ANsi MPOTOKONbHOrO 6roka AaHux
(MPDU) kepyBaHHA pocTtynom pgo cepeposuwa (MAC), BKasiBKM MakcuUmanbHOI [OBXWMHU ANiS
arperosaHoro MPDU (A-MPDU) a6o Bka3siBKM MakCUMarnbHOI JOBXWHW Afsi arperoBaHoro CepBiCHOro
onoka gaHmx (A-MSDU) MAC, npuyomy makcumarnbHa goBxmHa MPDU micTute 3HayeHHs Oinblie
abo gopiBHtoe 4095 6anT, makcnmanbHa goBxmHa A-MPDU MicTuTb 3HaueHHs 6inblue 64 kinobanT, a
MakcuMmarbHa goexunHa A-MSDU MicTuTb 3HaveHHs Ginblie 7935 6anT; | Ans nepegadi kagpy.

Heski acnektm paHoro poskpuTTa 3abesnedyloTb KOMM'IOTEPHO-MPOrpaMHUN  MPOAYKT Ans
BesgpoToBOro  3B’A3Ky. Komn'loTepHO-MpOrpamMHUMn  NPOAYKT, 3aranom, Bknwo4vae B cebe
MaLUMHO34YUTYBaHUN HOCIW, SKMA Ma€ iHCTPYKUii, WO BUKOHYIOTbCA ANS reHepyBaHHS Kagpy, SKUR
MICTUTb rpyny 3 ogHoro abo gekinekox nigkagpis, 4na ogHiel nepenadi, NpyYoMy LWOHaVMEHLLE OOMH
3 nigkagpis MIiCTUTb BKasiBKY AOBXMHM LOHAWMeHLle OOHOro 3 nigkagpis i MpuyoMy Usi BKasiBka
MicTUTb Ginblie 12 GiTiB; i 4Na Nnepeaadvi kagpy.

Hesaki acnektn 3abe3nevyoTb TOYKYy pgoctyny ana 6esgpotoBoro 3e’dA3Ky. Touka goctyny,
3aranom, Bkrtodae B cebe LWOoHANMEHLLE OOHY aHTEeHy, NaHLuor, CKOHQIrypoBaHUn ANs reHepyBaHHS
Kagpy, WO MICTUTb LOHAaWMEHLUIE OOHe 3: BKa3iBKM MaKCUMarnbHOi LOBXWHM ONs NPOTOKOSbHOrO
ornoka paHmx (MPDU) kepyBaHHs poctynom go cepegosuwa (MAC), BkasiBkM MakCMMarbHOI
JOBXuHM ansa arperoBaHoro MPDU (A-MPDU) abo Bka3iBKM MakCMMarnbHOI [AOBXWHM ANs
arperoBsaHoro cepsicHoro 6noka gaHux (A-MSDU) MAC, npuyomy makcumanbHa gosxuHa MPDU
MICTUTb 3Ha4yeHHs Oinbwe abo gopiBHe 4095 GanT, mMakcumanbHa goBxvHa A-MPDU MicTUTb
3Ha4eHHs Ginbwe 64 kinobanT, a makcumanbsHa AoBxuMHa A-MSDU MicTUTb 3HayeHHs Ginbwe 7935
OanT; i nepepasay, CKOHIrypoBaHUN ANsa nepefadi kagpy 3a OOMOMOrOK LWOHAWMeHLIe OfHiel
aHTeHN.

Heski acnektn 3abesnevyoTb TOYKYy [OCTyny Ans 6e34poToBOro 3B’s3ky. Todka [ocTyny,
3aranom, BKro4Yae B cebe LoHaMeHLLe OAHY aHTeHy, NMaHLutor, CKOHIrypoBaHuMi 4118 reHepyBaHHS
Kagpy, WO MIiCTUTb rpyny 3 opHoro abo [Aekinbkox nigkagpis, AN OAHIEl nepegadi, npuyomy
LloOHaNMeHLWe oAMH 3 NiaKadpiB MICTUTb BKa3iBKY OOBXWHW LLOHaWMeHLIe OAHOro 3 nigkagpis i
npuvyoMy LSl BKasiBka MicTUTb bGinblie 12 GiTiB; i NnepegaBad, CKOHIrypoBaHuii ansi nepegadi kagpy
3a JONOMOro0 LLOHaNMeHLLe OOHIEl aHTeHMW.

KopoTkuin onuc kpecneHb

Ons Toro, wob BuLienepeniyeHi 03HakM AaHOro PO3KPUTTA MOrMM ByTu LinkKoM 3po3ymini, GinbL
OOKMNaAHMIA ONuC 34iINCHEHHSA BMHAXOAy, CyTb SIKOTO CTMCIO HaBedeHa BULLE, MOXe BMKOHYyBaTUCA 3
NMOCWUMaHHSAMW Ha acnekTn, Jesiki 3 AKUX INICTPYTbCA Ha MNpUKNageHux KpecneHnHsix. OpHak
NoTpibHO 3asHauMTW, WO NPUKNadeHi KPECNeHHs iNCTPYTb TiNbKM AesKi 3pasKkoBi acnekTu
PO3KPUTTS BUHAxXoAy i, OTXKe, He MOBMHHI po3rnagaTtmcs siK Taki, Wo 0OMeXyrTb MOro obcar, OCKinbku
OnuC MOXe 0MycKaTu iHLWi Tak caMo edeKTUBHI acneKTu.

®ir. 1 3006paxae cxemy mepexi 6e30poTOBOro 3B’A3Ky BiAMOBIAHO A0 OEAKUX acnekTiB A4aHoro
PO3KPUTTS.

®ir. 2 306paxae CTPYKTYPHY CXEMY iNHOCTPATMBHOI TOYKM OOCTYNY i KOPUCTYBaLbKMX TepMiHanis
BiNOBIQHO A0 AEAKUX acneKTiB 4AaHOro PO3KpUTTS.

®ir. 3 300paxae CTPYKTYpHY CXeMy intocTpaTuBHOro 6e34pOoTOBOro MpMCTPO BignoBiAHO [0
OESIKUX acreKTiB 4aHOro PO3KpUTTS.

dir. 4 306paxae none napameTpiB arperoBaHOro MPOTOKOMbLHOrO 6rioka [aHUX KepyBaHHS
poctynom go cepeposuia (MAC) (A-MPDU) B eneMeHTi MOXITMBOCTi BUCOKOT MPOMYCKHOI 30aTHOCTI
(HT) B cTangapTi IHCTUTYTY iHXeHepiB 3 enekTpoTexHikM Ta pagioenekTpoHiku (IEEE) 802.11 n.

@ir. 5 306paxae dopmat nigkagpy A-MPDU B ctangapri IEEE 802.11n.
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®dir. 6 300paxae incTpaTMBHI onepauil Ans  curHanisauii  po3mipy kagpy, sSKi - MOXYTb
BUKOHYBaTUCA 6€30p0TOBUM BY3MOM (Hanpuknag, TOYKOK AOCTyny), BIAMOBIAHO A0 OEAKMX acnekTiB
AaHOro PO3KPUTTA.

®ir. 7 300pakae intoCTpaTMBHI CMIBBIAHOWIEHHS MK MaKCUManbHUMM 3HAYEHHAMW OOBXUHU
MPDU i 3Ha4eHHAMM AOBXMHU arperoBaHoro cepeicHoro 6roka gaHmnx (A-MSDU) MAC BignosigHo go
OEesKUX acnekTiB 4aHOro PO3KPUTTA.

dir. 8 306parkae 3anponoHOBaHUIM eNleMEHT MOXITMBOCTI HaABMCOKOi nponyckHoi 3gaTtHocTi (VHT)
BiANOBIOHO OO OEAKMX acneKTiB JaHOro Po3KpUTTS.

®ir. 9 300paxae none OOBXMHM KagpiB B enemeHTi VHT-MoXnMBOCTI BignoBigHO A0 OesKuX
acnekTiB 4aHOro PO3KPUTTA.

®ir. 10A Ta 10B 300paxatoTb OBa iNOCTPATUBHUX MNONSA OOBXWUHWU KagpiB B enemeHTti VHT-
MOXTMMBOCTI BiANOBIAHO A0 AESIKUX acneKTiB 4aHOro PO3KPUTTS.

@ir. 11 306parkae inCTpaTMBHI onepadii Ana curHanisadii poswmpeHmx dopmartis kagpis MPDU,
A-MPDU ta A-MSDU BignoBigHO A0 AesKMX acnekTiB 4aHOro po3KpUTTA.

@ir. 12 3o06paxae inoCTpaTUBHY MepeXy, WO MIiCTUTb 0a3oBYy CTaHLil0 Ta KOpPUCTYyBaLbke
obnagHaHH4A BiANOBIAHO A0 OEAKUX acrekTiB A4aHOro po3KpUTTS.

3aiicHeHHs BMHaxoay

PisHi acnektn 3 Oesikmx acnekTiB A4aHOro pO3KpUTTS onucaHi Hwk4e. MoTpibHO po3ymitu, Lo
onucaHi igei MoXxyTb 34icHIOBaTUCA B OaraTbOx pisHOMaHITHMX chopmax i wo Oyab-sika okpema
CTpYKTYypa, (yHKUis abo i Te, i iHWe, 3 TMX, WO PO3KPMBAKTLCA TYT, HABOOUTLCSA TiNbKM SK
intocTpadis. Ha ocHoBi onucaHux igen axiselb B AaHiln ranysi TEXHIKM MOBUHEH PO3yMiTK, WO Oyab-
SAKUA acnekT, Lo PO3KPMBAETLCA TYT, MOXE 34iMCHIOBATUCS HE3aNexHo Big Oyab-sKMX iHLINX acnekTiB
i wo gBa abo 6Ginbwe 3 uMx acnekTiB MOXyTb OyTm o6'egHaHi Byab-akMm 4YuHOM. Hanpuknag,
NPUCTPIN MOXe 3AiicHioBaTUCA abo cnocid Moxe 3acTOCOBYBATUCH Ha MpakTuui 3 BUKOPUCTAHHAM
Oyab-AKOi KiNbKOCTi acnekTiB, BUkNageHux TyT. KpiMm Toro, Takum npucTtpivi Moxe 3aincHioBaTucs abo
Takmi cnoci® Moxe 3acTOCOBYBaTUCA Ha nNpakTULi 3 BUKOPUCTAHHSIM  iHLWIMX  CTPYKTYP,
YHKLOHANbHUX MOXIMBOCTEN ab0 CTPYKTYP i DYHKLiOHANbHUX MOXITMBOCTEN B AOMNOBHEHHS 40 abo
Kpim ogHoOro abo OeKinbkoX 3 acnekTiB, BUKNageHux TyT. binblie Toro, okpemuii acnekT Moxe MiCTUTK
LLIOHaNMeHLLEe OOMH eNeMEHT 3 OKPEMOro MyHKTY chopMynu BUHaxXoay.

CnoBo «inCTpaTUBHUNY, LLIO BUKOPUCTOBYETLCA TYT, O3HAYaE «Takuin, LLO CAYXUTb SK Npuknag,
OKpeMuin BMNagok abo intocTpauisy. Byab-Akuin acnekT, onucaHWi TyT AK «iNOCTPaTUBHUIY, He
000B'A3KOBO MOBMHEH TMAYMauuTUCH SK Hamnkpallin abo Takui, WO Mae nepesarn nepes iHWumm
acnekTamu. TakoxX TEPMIH «TpaauUiiHi CTaHLii», WO BUKOPUCTOBYETLCH TYT, 3arasiom, 0O3Havyae By3nu
B6e3gpoToBOI  Mepexi, fki MiAgTPUMYKOTb CTaHA4apT |HCTUTYTY iHXeHepiB 3 enekTPOTexHikM i
pagioenekTpoHikun (IEEE) 802.11 n abo 6inbLww paHHi Bepcii ctaHaapTy IEEE 802.11.

MeToamkn GaratoaHTEHHOI nepegadi, onucaHi TyT, MOXYTb BMKOPMCTOBYBATUCS B KOMOGiHaUil 3
pisHUMM 6€30pPOTOBUMM TEXHOSONSAMMW, TaKUMU SIK MHOXMHHWIA OOCTYN 3 KOAOBUM PO3AiNEHHAM
(CDMA), MynbTUNNEeKCyBaHHA 3 OPTOroHarbHUM YacTOTHUM po3gineHHsaMm (OFDM), MHOXWUHHUA
JOCTyN 3 YacoBUM po3fineHHAM (TDMA), MHOXUHHUIA OOCTYN 3 NPOCTOPOBUM po3gineHHam (SDMA) i
Tak gani. MHOXWHa KOpUCTyBaUbKUX TepMiHaniB MoOXe ofHo4yacHO nepefasatu/npunmaTty AaHi no
pisHMx (1) kaHanax opTtoroHanbHoro kogy ana CDMA, (2) wyacoeBux cnotax gna TDMA a6o (3)
nigcmyrax ansa OFDM. CDMA-cuctema moxe 3gincHioaTu 1S-2000, 1S-95, 1S-856, LWMpokocMyrosumn
CDMA (W-CDMA) abo gesiki iHwi ctaHgapti. OFDM-cuctema moxe 3gincHioBatu IEEE 802.11 abo
Aeski iHwi ctangaptu. TDMA-cuctema moxe 3gincHioBatn GSM abo gesiki iHwi ctaHgapTtu. Ui pisHi
CTaHOapTM BiAOMI B AaHi ranysi TeXHIKK.

IntoctpatneHa MIMO-cuctema

®ir. 1 306paxae MIMO-cuctemy 100 MHOXWHHOrO JdOCTyny 3 ToukamMy [JOCTyny i
KOpUCTYyBaLbKMMK TepMiHanaMmu. 3 MeTol CnpOoLUEeHHS Tinbkn ogHa Toyka 110 gocTyny nokasaHa Ha
@ir. 1. Toukoto poctyny (AP), 3aranom, € crauioHapHa CTaHUid, ska 304iNCHI0E 3B'A30K 3
KOpPUCTYBaLbKMMMK TepMiHanamm i Takoxx MoXxe HasuBaTucs 6a30BO CTaHUielo abo AesKUMU iHWNMHK
TepmiHamu. KopucTtyBaubkuin TepMiHan mMoxe OyTu cTauioHapHum abo MOGIMbHUM i TakoX MOXxe
HasmBaTMca MODINbHOK CcTaHuieto, craHuieto (STA), knieHTom, 6e3gpoToBMM NpUCTpPoeEM abo
AeAKMMU iHWUMK TepMiHamn. KopucTyBaubkuMm TepMiHanoMm Moxe OyTn 6e30poToBMIA MPUCTPIN,
Takuh K CTiNMbHUKOBUN TenedoH, «eneKkTpoHHUn noMivyHuk» (PDA), nepeHoCHW NpUCTpin,
0e3apoToBuii MogeM, HOYTOYK, NEPCOHANbHMIN KOMM'IOTEP TOLLIO.

Touka 110 gocTyny MOXe 34ifiCHIOBaTU 3B'A30K 3 OOHUM abo Aekinbkoma KOpUCTYBaLbKUMMK
TepMiHanamu 120 B Oyab-sKMIA 3a4aHUI MOMEHT MO HU3XIAHIV | BUCXIAHIA NiHiAX 3B'A3Ky. Hu3xigHo
niHieto 3B'A3Ky (TOGTO NPsIMOLKO MiHIEKD 3B'A3KY) € MiHis 3B'sA3KY Big, TOYKM JOCTYMY A0 KOPUCTYBAL|bKMX
TepMiHaniB, a BUCXiOHOK niHiel0 3B'A3Ky (TOOTO 3BOPOTHOW JiHIED 3B'A3KY) € niHis 3B'A3Ky Big
KOPUCTYBaLbKMX TepMiHaniB 40 ToYkM goctyny. KopucTyBaubknin TepMiHanm TakoX MoXe 34iMCHI0OBaTH
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O[HOPaHroBMIM 3B'A30K 3 IiHLWIMM KOpPUCTyBaLbkuM TepMiHanom. CuctemHum kepytoumin 3acid 130
NigKIIYaeTbCA A0 TOYOK AOCTYNY i 3abe3neyye Ans HUX KOOPAMHALLIK i KepyBaHHS.

Cuctema 100 3agitloe MHOXMHY nepenaBanbHUX i MHOXWHY NpUAManbHUX aHTeH ansa nepegadi
AaHNX MO HU3XIOHIN | BUCXiAHIN NiHisiX 3B'A3Ky. Touka 110 goctyny obnagHyeTbCcs OESKOK KiNbKiCTHO
Nap @aHTeH i npeacTaBnsie MHOXUHHWIA BXia (MI) ans HusxigHux nepenay i MHOXUHHUIA Buxia (MO) ans
BuUcxigHnx nepenay. Habip N, BUOpaHux kopucTyBaLbkux TepMiHanie 120 B CyKynHOCTI NpeacTaBnsie
MHOXMHHUIA BUXig ONS HU3XIOHWX nepedadv i MHOXWHHMA BXig ANA BUCXIAHWUX nepegad. Y OesKux
BUNagkax moxe 6ytn 6axaHo, Wo6 sukoHyBanacst ymosa N =N 21, AKLWO NOTOKM CMMBONIB AAHUX
ana Ny KopucTyBaubKMx TEPMiHaNiB He MyNbTUNNEKCYIOTBCA 3a KOAOM, YacTOTOK abo yacom SKUM-
Hebydb 4uHOM. N, Moxe OyTn 6Ginbwe N,y AKWO MNOTOKM CUMBONMIB  AaHUX MOXYTb
MYNbTUNNEKCYBATUCHA 3 BUKOPUCTAHHAM pi3HMX KogoBux kaHanie 3 CDMA, HenepeciyHMX MHOXWH
nigcmyr 3 OFDM i Tak gani. KoxxHun BUOpaHUI KOPUCTYBALbKUI TepMiHan nepefae KopucTyBaLbKi
AaHi po i/abo npuimae kopucTyBaubki daHi Big TOYKM AOCTyny. 3aranom, KOXHWWA BMOpaHWn
KOpUCTyBaLbKN TepMiHan moxe 6yt obnagHaHun ogHieto abo MHOXMHOK aHTeH (TobTo Ny=1). N,
BMOpaHMX KOPUCTYBaLbKUX TEPMiHamiB MOXYTb MaTu OAHAKOBY abo Pi3HY KiNbKiCTb aHTEH.

MIMO-cnctemoto 100 moxe ByTn cuctemMa AynieKCHOro 3B’A3Ky 3 4acoBMM po3gineHHsiM (TDD)
abo cuctema AynnekcHOro 3B’A3Ky 3 YacTOTHUM po3gineHHam (FDD). Ona TDD-cuctemn Hu3xigHa i
BUCXigHA NiHiT 3B'A3KY CMifIbHO BUKOPWUCTOBYKOTb OAHY i Ty camy cmyry vactoT. [Ana FDD-cuctemun
HU3XigHa i BUCXigHA NiHiT 3B'I3Ky BUMKOPUCTOBYHOTb Pi3Hi cmyrn YactoT. MIMO-cuctema 100 Takox
MOXe 3afiATM €OuHy Hecydy abo MHOXMHY Hecydmx Ans nepegadi. KoxHuiA KOpUCTyBaLbKWN
TepmiHan moxe OyTu obnagHaHWMM €QUMHOKD aHTEHOK (Hampuknag, Ans 3MeHLWeHHs BuTpat) abo
MHOXWHOK aHTeH (Hanpuknag, Konm MOXNUBI AOAaTKOBI BUTPATK).

®ir. 2 306paxae CTPYKTypHYy cxeMy Toukun 110 gocTtyny i ABOX KOpUCTYBaUbkMX TepmiHanis 120m
ta 120x B MIMO-cuctemi 100. Touka 110 poctyny obnagHyeTbcss N,, aHTeHamu 224a-224ap.
KopuctyBaubkuii TepmiHan 120m obnagHyetbcs Ny, aHTeHamm 252ma-252mu, i KopucTyBaLbKun
TepmiHan 120x obnagHyeTbca Ny x aHTeHammn 252xa-252xu. Touka 110 goctyny € nepegaBarnbHUM
00'eKTOM A5 HM3XIQHOT MiHil 3B'A3KY i NpuAManbHMM 00'€KTOM ONsi BUCXIOHOT MiHiT 3B'A3KY. KoXXHUI
KopucTyBaubkun TepMmiHan 120 € nepegaBanbHMM OO'€eKTOM ANS BUCXIOHOI NiHiT 3B'A3KYy i
npuriManbHMM 06'eKTOM ANst HU3XIOHOI NiHiT 3B'A3Ky. «[NepeaaBanbHMi 06'EKT», O BUKOPUCTOBYETLCS
TYT, € HE3aNEXHO KEPOBaHMM NPUCTPOEM abo NPUCTPOEM, 34aTHUM nepeaaBaTth AaHi N0 YaCTOTHOMY
KaHany, a «npuiManbHuUiA 0B'eKT» € He3anexHO KepoBaHWM MPUCTPOEM abo NPUCTPOEM, 34aTHUM
npuMaT gaHi No YaCTOTHOMY KaHany. ¥ HacTyrnHOMY OMUCI HUXHIN iHAEKC «dn» o3Havae HU3XIgHY
NiHil0 3B'A3KY, HWKHIN IHOEKC «up» O3Ha4ae BUCXIAHY NiHito 3B'A3KY, N, KOPUCTYBALLKMX TepMiHarnis
BMbMpalTbCa AN OAHOYaCHOI mepedadi No BMCXIOHIN NiHii 3B'A3Ky, Ny, KOPMCTYBaLbKMX TepMiHanis
BMBMpaloTbca AN ogHovacHol nepeaadi No HU3XiOHIN NiHiT 38'A3ky, Ny, Moxe 6yTn piBHUM abo He
piBHUM Ngn, i Ny i Ngy MOXYTb NOCTIMHUMW 3HAYEHHSMU abo MOXYTb 3MIHIOBATUCA ON1S1 KOXHOMO
iHTepBany nnaHyBaHHs. KepyBaHHsA nyykom abo ska-Hebydpb iHWa meToamka npocTopoBoi 06pobku
MOX€e BUKOPUCTOBYBATUCA B TOYL JOCTYMY i KOPUCTYBaALIbKOMY TepMiHani.

Y BMCXigHIM niHiT 3B'A3KY, Ha KOXHOMY KopucTyBaubkoMy TepMiHani 120, BubOpaHomy ans
BUCXiaHOT Nnepepavi, npouecop 288 gaHux nepegadi npurMmae gaHi Tpadiky Big oxkepena 286 gaHux i
Kepytodi gaHi Big Kepywodoro 3acoby 280. MNpouecop 288 pgaHux nepepadvi obpobnse (Hanpwuknag,
koaye, Yeprye i moayntoe) aaHi Tpadiky {dy, m} ANA KOPUCTYBALILKOrO TePMiHana Ha OCHOBI KOOYIOUYMX i
MOZAYMSAUINHUX CXeM, acOoLiiOBaHUX 3i LUBMAKICTIO, BMOPaHOK AN KOPUCTYBaLUbKOro TepMiHana, i
3abesneyye nMOTIK CUMBOMIB AaHUX {S,pm}. [lpocTopoBuit npouecop 290 nepenadi BUKOHYE
npocTopoBy 0BpPOOKY Haja MOTOKOM CUMBOSIB AAHUX {Sym} i 3abesneuvye Ny, NOTOKIB CMMBOMIB
nepegadvi ans Ny, aHTeH. KoxHui nepepaBanbHui 6nok (TMTR) 254 npunmae T1a 06pobnsie
(Hanpuknag, KOHBEPTYE B aHasrioroBi, Mocunioe, iNbTpye i NEpeTBOPHOE 3 MiABULLEHHSIM 4acTOTK)
BiANOBIOHUI MOTIK CUMBONIB Nepefadi Anga reHepyBaHHA BUCXiAHOro curHany. Ny nepegasanbHUX
6nokiB 254 3abesnevytoTb Ny BUCXiOHWMX curHanie ans nepegadi Big Ny, aHTeH 252 o Toukm 110
aocTtyny.

MnaHnyBaHHA [Oesakol KinbkocTi Ny, KOpUCTYBaLbKMX TepMiHanis Moxe 3AaincHioBatucsa Ans
oflHoYacHoI nepefadi No BUCXIOHIN MiHIT 3B'A3Ky. KOXHUIA 3 LIMX KOPUCTYBaLbKMUX TepMiHaniB BUKOHYE
npocTopoBy OOpOOKY HaAd UMM MOTOKOM CUMBOSIB AaHuX i nepepae CBi Habip NOTOKIB CUMBOIIB
nepegadi no BUCXiAHIN NiHIT 3B'A3Ky 4O TOYKM AOCTYyNY.

Y Touui 110 poctyny, Ny, aHTeH 224a-224ap npuimalotb BUCXiOHI curHanm Big BCiX N,
KOPUCTYBaLbKMX TepPMiHaniB, WO 34iNCHIOTb Nepedadvy no BUCXigHIN NiHiT 3B'A3Ky. KoxkHa aHTeHa 224
3abesnevye nNpUAHATUI curHan BignoeigHoMy npunmanbHomy 6noky (RCVR) 222, KoxHui
npunimanbHuin 6nok 222 BukoHye 06pobKy, [oaaTKOBY 4O 06pOOKHY, L0 BUKOHYETHCS NepefaBasnibHUM
Oonokom 254, i 3abe3neyye NoTik CMMBONIB, WO npunmaeTbes. MNMpocTtopoBuin npouecop 240 npuiiomy
BUKOHYE NpuiimManbHy npoctopoBy 06pobky Haa N,, MOTOKIB CMMBONMIB, WO NpuiiMaloTbes, Bid Ng,
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npuimanbHux 6nokis 222 i 3abesnedvye N, BiJHOBNEHUX BUCXiOHWX MOTOKIB CUMBOMIB [daHMX.
MpunmaneHa npoctopoBa 06pobka BUKOHYETbCHA BigNoBiAHO [0 o6GepHeHHA maTtpuui Kopensuii
kaHanie (CCMI), miHimanbHOi cepegHbokBagpaTuyHoi nomunkn (MMSE), ycniwHoro sarnylieHHs
nepewkoq (SIC) abo sknx-Hebyapb iHWKMX MeToauK. KOXHUI BiAHOBNEHUA BUCXiOHWMA MOTIK CUMBOIB
AaHuX {Sypm} € [OEsKO OLIHKOI MOTOKY CWUMBOMIB [AaHuX {Sypm}, NepenaHoro BiANOBIAHWUM
KopuCTyBaUbkum TepMiHanom. lNMpouecop 242 gaHux npunomy obpobnsie (Hanpuknag, eMOoayntoe,
BiJHOBIIOE NOCNIAOBHICTL | AEKOAYE) KOXKHWIA BiHOBMEHUA BUCXIOHUA MOTIK CUMBONIB AAHUX {Sypm}
Bi4MOBIAHO OO LWBWMAKOCTI, WO BUKOPUCTOBYETHCS AMsl LbOrO MOTOKY, AN OAEPXKaHHS AeKo4oBaHUX
AaHux. [lekogoBaHi gaHi Ang KOXHOrMO KOPMUCTYBaLbKOro TepMiHama MOXyTb 3abesnevyBaTtucs
konektopy 244 naHux ans 36epexeHHs i/fabo kepyrovomy 3acoby 230 ans goaaTkoBoi 06pobKu.

Y Hu3XigHin ninii 38'a3ky, B Touui 110 goctyny npouecop 210 gaHux nepefadi npunmae Aadi
Tpadiky Big mkepena 208 paHux gna Ng, KOpUCTyBaubkuxX TepMiHaniB, ANs SKUX 3annaHoBaHa
HM3xigHa nepepadva, Kepylodi Aadi Bigd Kepytdoro 3acoby 230 i, moxnueo, iHWI AaHi Big
nnaHysanbHuka 234. Pi3Hi Tunn gaHux mMoxyTb OyTu BignpaBneHi No pi3HMX KaHanax nepeHeceHHs.
Mpouecop 210 gaHunx nepenadi obpobnse (Hanpuknag, kogye, Yeprye i Mogyntoe) aaHi Tpadiky ans
KOXXHOTO KOPMCTYBaLbKOro TepMmiHama Ha OCHOBi LWBWMAKOCTI, BUOpaHOi AnNsi KOPUCTYBALbKOrO
TepMmiHana. Mpouecop 210 gaHnx nepegadvi 3abeanevye Ny, HU3XIOHNX NOTOKIB CMMBOMIB AaHMX Ans
Ngn N KopucTyBaubkux TepmiHaniB. [MpoctopoBuin npouecop 220 nepegadi BUKOHYE NPOCTOPOBY
06pobKy Haa Ng, HU3XIOHMX NOTOKIB cMMBONIB AaHWX i 3abesnedye N,, NOTOKIB CMMBONIB nepeaaui
ans Ngp anteH. KoxHuin nepeaasanbHuii 6nok (TMTR) 222 npuitmae Ta o6pobnse BianoBiagHWI NoTiK
cMMBOMIB nepepadi AN reHepysBaHHA Hu3xigHoro curHany. Ng, nepegasanbHux 6Gnokis 222
3abesneyytotb N,, HU3XiIOHWMX curHanis ana nepegadvi Bid N, aHTeH 224 [0 KOPUCTYBaLbKUX
TepmiHanis.

Ha koxHomy kopucTysaubkomy TepmiHani 120, Ny, aHTeH 252 npunmatoTb Ng, HU3XIOHMX
curHanis Big Toukm 110 goctyny. KoxHui npunmansHui 6nok (RCVR) 254 06pobnse npunHATUN
curHan Big acouinoBaHoi aHTeHM 252 i 3abe3neyye NoTik CMMBOIIIB, WO NpuiMaeTbes. MNMpocTopoBuit
npouecop 260 NnpuMnoMy BUKOHYE NpunMaribHy NpocTtopoBy 06pobky Hag Ny, MOTOKIB CMMBONIB, LUO
npunmatotbcs, Big Nym OpuiManbHux 6nokiB 254 i 3abesnedye BiAHOBNEHWI HU3XIOHWIA NOTIK
CUMBOSIB AaHUX {Sqnm} ANA KOPWUCTyBaLbKoro TepmiHana. [puimanbHa npocTtopoBa 06pobGka
BMKOHYeTbCA BignosiaHo 4o CCMI, MMSE abo sikoi-Hebyap iHwoi meTtoamkn. Mpouecop 270 gaHux
npuiiomy obpobnse (Hanpuknag, OeMOAyntoe, BIOHOBMIOE MOCMIOOBHICTb i AeKoaye) BiOHOBNEHWN
HU3XiOHMMA MOTIK CUMBOMIB OaHUX ANs oAepXaHHA [OeKoOOBaHUX [AaHuX ANnd KOPUCTYBaLbKOro
TepmiHana.

Ha koxHomy kopucTyBaubkomy TepmiHani 120, Ny, aHTeH 252 npunmaioTb Ng, HUSXIOHMX
curHanis Big Toukm 110 goctyny. KoxHui npunmanbHui 6nok (RCVR) 254 06pobnse npunHATUN
curHan Big acouinoBaHoi aHTeHun 252 i 3abe3neyye NoTik CMMBOIB, WO NpuiMaeTbed. [pocTopoBun
npouecop 260 npunomy BMKOHYE MpuiMansHy npoctopoBy o6pobky Hag N, NOTOKIB CMMBONIB, LLO
npunmatotbcd, Big Nym OpuiManbHux 6rnokiB 254 i 3abesnedye BiAHOBNEHWI HU3XIOHWMIA NOTIK
CUMBOSIB AaHUX {Sqnm} ANA KOPWUCTyBaLbkoro TepmiHana. [puimanbHa npocTtopoBa 06pobGka
BMKOHY€ETbCA BignosiaHo Ao CCMI, MMSE abo sikoi-Hebyab iHwoi metoamkn. Mpouecop 270 gaHux
npuiiomy obpobnsie (Hanpuknag, OeMOAyntoe, BIOHOBMIOE MOCMIOOBHICTb i AeKoaye) BiOHOBNEHMN
HU3XIOHWA MNOTIK CUMBOMIB OaHMX [ONS OAepXaHHS [AeKOAOBaHMX OaHWX Ansi KOPUCTYBAaLbKOro
TepmiHana.

®ir. 3 306paxae pi3Hi KOMNOHEHTH, sKi MOXYTb 3adisTuca B 6esgpotoBomy npuctpoi 302, akuin
Moxe 3agiatuca scepeanHi cuctemu 100. BesgpoTtoBuin npuctpin 302 € NpnknagomM NPUCTPOLO, SKUN
MOXe KOHIrypyBaTucsa AN BUKOHaHHS Pi3HMX cnocobis, onncaHmx TyT. besgpoTtoBuin npuctpin 302
mMoxxe 6yTu Toukoro 110 goctyny abo kopucTyBaubkum TepMiHanom 120.

BesppoTtoBun npuctpin 302 moxe BknoyaTu B cebe npouecop 304, akuim Kepye pobOTOHO
6esgpoTtoBoro npuctpoto 302. Mpouecop 304 TakoX MOXe HasMBaTUCH LiEeHTPanbHUM NPOLECOPOM
(CPU). Mam'atb 306, aka Moxe BkMYaTh B cebe Ak NOCTiHWMI 3anam'aToBylo4umin npuctpin (ROM),
Tak i onepaTuBHUI 3anam'aToByouMin Npuctpin (RAM), 3abesnevye iHCTPyKUii i AaHi npouecopy 304.
YactnHa nam'ati 306 Takok MoXe BKo4atM B cebe eHeproHesanexHuin onepaTuUBHUIA
3anam'aToBytounn npuctpinn (NVRAM). Mpouecop 304, sk NnpaBunio, BUKOHYE NOTiYHi Ta apuMeTUYHI
onepavuji Ha OCHOBI MpPOrpaMHUX IHCTPYKLi, 30epexeHnx BcepeanHi nam'ati 306. IHCTpyKuUii B nam'aTi
306 MOXyTb ByTV TaKMMM, LLO BUKOHYIOTLCS ANS 34iIMCHEHHSI OMMCaHUX TyT cnocobiB.

BesppoTtoBuin npuctpinn 302 Takox Moxe Bkovaty B cebe kopryc 308, Sknin MoXe BKIoYaTu B
cebe nepenasay 310 i npumay 312 ans 3abe3neyeHHss MOXIMBOCTI nepeaadi i MpUNoMy JaHux Mk
OesgpotoBuM npuctpoem 302 i BigaaneHum nyHkToMm. lMepegaBav 310 i mpunimad 312 MOXyTb
ob'egHyBaTMca B npuimad-nepedaBad 314, MHOXMHa nepepaBanbHuMX aHTeH 316 Moxe
npuegHyBaTucs 0o kopnycy 308 i eneKTpuYyHUM YMHOM 06'eaHyBaTUCS 3 NpuiAMaY-nepegaBsadem 314,
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BesgpoTtosui npuctpinn 302 Takox MOXe BKMYaTh B cebe (He nokasaHO) MHOXWHY nepeaasadis,
MHOXWHY NpUAMaYiB i MHOXMHY NpuiMaY-nepeaaBadiB.

BesgpoToBuin npuctpin 302 Takox Moxe BKtovaTy B cebe 3acib 318 BUSIBNEHHSA curHanis, siKUA
MOXe BMKOPUCTOBYBATUCS 3 METOI BUSBIIEHHS | BUMIPIOBAHHSA PiBHA CUrHanIB, NPUAHATUX NpUIAMaY-
nepenasavem 314. 3acib 318 BMABNEHHS curHasniB MoXe BUSBIIATU Taki CUrHanM sik NOBHA eHepris,
eHepria Ha nigHecy4yy Ha CMMBOSI, CNeKTpasibHa LWiNbHICTb NOTY)XHOCTI Ta iHWIi curHann. besgpoTtoBuit
npuctpin 302 TakoxX MOXe BKovatn B cebe umdpoBuii curHanbHuin npouecop (DSP) 320 ans
BUKOPUCTaHHSA B 06pobLi curHanie.

PisHi komnoHeHTM 6es3gpoToBoro npuctpoto 302 MoxyTb o6'egHyBaTMCA OAWH 3 OAHWMM 3a
OOMOMOrOK0 LWMHHOT cucteMu 322, ska MOXe BKIodaTu B cebe LUMHY XXMBMEHHS, LUUMHY KepYyl4oro
curHany i WyHy curHany ctaHy Ao4aTKOBO A0 WMHW AaHUX.

daxiBusiM B AaHiln ranysi TexHikv 6yge 3po3ymino, Wwo MeToAMKN, ONnCaHi TYT, MOXYTb, 3aranom,
3aCTOCOBYBATUCHA B CMCTEMAX, LLO BMKOPUCTOBYIOTb CXEMW MHOXMHHOIO AOCTyny 6yab-sikoro Tuny,
Taki sk SDMA, OFDMA, CDMA, SDMA Ta ix kombiHauji.

Heski acnekTn paHoro po3KpuTTs 3abesnedyioTb METoAMKM AN curHanisauii  po3LmpeHux
po3mipiB ans dopmaTiB KagpiB npoTokonbHoro 6noka gaHux (MPDU) kepyBaHHA [OCTynom OO
cepeposuwa (MAC), arperosaHoro MPDU (A-MPDU) Ta arperoBaHoro cepgicHoro 6noka gaHux (A-
MSDU) MAC. lNepwa metoarka NponoHye Mopudikauii Hag NOTOYHOW chneuundikalieto cTtaHgapTy
IEEE 802.11n gnsa 3abe3neveHHs MOXINMBOCTI BUKopucTaHHsA Ginbw goerux MPDU B A-MPDU. Ls
MeToAMKa BCe Tak caMO BUKOpucToBye dhopmat curHanisauii IEEE 802.11n i 3agitoe 3ape3epBoBaHi
6iTM ona nepeHeceHHs HOBOI iHopMaLlii. [lpyra meTogmnka nNponoHYE HOBUI MeXaHi3M curHanisawii
ANsi nepeHeceHHs po3wupeHnx posmipis ans MPDU, A-MPDU ta A-MSDU 3a gonomoroto eneMmeHTa
MOXIMBOCTi HagBMCOKOI nponyckHol 3gaTHocTi (VHT).

Heski acnekTm [aHoro pos3KpuTTa MOXYTb 3agiatu  PosgineHuk  A-MPDU-nigkagpis  ans
curHanizadii gosxuHn MPDU. OosxuHa MPDU moxe curHanisyBatucs siKk mapameTp Y3roKeHHs.
HopatkoBo, noTouHi poamipy A-MSDU ta A-MPDU MoxyTb 6yTu poswupeHi, i npunmad Moxe
NOBIAOMIIATMCA NPO HOBI PO3MipK 3a LOMOMOrO crieuianibHOro MexaHiamy curHanisadii.

36inbwenHs gosxuHn MPDU B A-MPDU Ha ognH abo aBa 6iTn Moxe 3abe3nevyntn MOXNuUBICTb
OinblWw OoBrMx arperoBaHux pJaHux (Hanpuknag, A-MPDU), npu ubomy 36epiratoum MexaHiam
nigTBepokeHHs 6nokis (BA) B ctangapTi IEEE 802.11n. Hanpuknag, ogvH gogaTtkosuid 6it 8 MPDU
MoXe 36inbnTM MakcumanbHui po3amip MPDU go 8 K, wo moxe gaesatm B pesynbtati A-MPDU 3
MakcumanbHuM posmipoMm 512 kinobawt (KB). Hanpuknag, B cuctemi 3 4oTupma MNpOCTOPOBUMM
notokamu, nepegadeto 80 MIu, kBagpaTypHoto amnniTygHot mogynsuieo (QAM) 64 i kogosoto
wBuakicTio 5/6, yac nepegadi moxe 6yTn Takum, Wo AopiBHIOE 3,6 MinicekyHa (Hanpuknag, 64x8 Kx8
/(4x5x234)x4e-6=3,6 mc). [Onsa 6inblw BUCOKMX LIBUAKOCTEN nepefadi AaHuX MakcuMmarbHa
TpuBanicte Moxe OyTn kopoTwwow. Ak npuknag, asa gogartkosux 6itn B8 MPDU mMoxyTb gaBatu B
pesynbtati MPDU 3 makcumanbHuMm posmipom 16 K, wo moxe gasatm B pesynbTtati A-MPDU 3
MakcumanbHUM po3MipoM 1 M6awT, Lo, B CBOI Yepry, Moxe 3abe3nedyntn MOXUBICTb BinbL AOBIMX
BnokiB gaHux npoTokony aisnyHoro pisHa (PPDU).

PesynbTat (Hanpuknag, BiacTaHb XeMMiHra) kogy LMKNiYHOro KOHTponto 3a HagMipHicTio (CRC)
Moxe 3bepiratuca aAnsa nakeTHUMX OOBXWUH ax go 11450 Gant. [ns Ginbw OOBrMX NakeTiB BiACTaHb
XeMMiHra moxe 0yt meHwot. OTXe, WAAXOM 3afiloBaHHS Y3rofpKyBaHOi MakcUmarbHOI JOBXWHU
MPDU, sika obmexye makcumanbHuid poamip MPDU 3HaueHHsIM 11450 okTeTiB, edektuBHicTb CRC-
KodiB Moxe 30epiraTucs.

Y peskunx cueHapiax, MPDU moxyTb 3anosHioBaTuca A-MSDU. MakcumanbsHuin posmip A-MSDU
BXe € y3rogxysaHum B ctaHgapTi IEEE 802.11n, ane TpeTin po3mip Moxe AoAaBaTUCA A0 MOXIUBUX
po3mipiB A-MSDU, skwo none poexuHn MPDU 36inbwyetbca Ha gea 6itn. 3 iHworo 6oky,
MakcumanbHui po3mip MSDU He BigHOCUTBLCA 00 ePEeKTMBHOCTI arperyBaHHs, ockinbkun A-MSDU Bxe
MOXe 3ab6e3neunTn MOXITMBICTb JOCATHYTU Ba)KaHOro PiBHSA arperyBaHHs.

Y Haw yac, HacTynHi JOBXWHKU BM3Ha4vaTbca B cTaHgapTti IEEE 802.11n gna MPDU, A-MSDUs
Ta A-MPDUs: makcumarnbHa gosxunHa MPDU, piBHa 4095 6aiT, y3rogxyBaHi gosxumHn A-MSDU 3839
abo 7935 Oawt, ysrogxyBaHi goxuHu A-MPDU 8, 16, 32, 64 KBb. [Ona pgesknx acnekTis,
MakcumaneHa poexuHa MPDU moxe Oytn 30inbweHa go 8191, 11450 abo 16384 6Gawnr,
MakcumarnbHa goBxuHa A-MSDU moxe 6yTtm 36inbweHa go 11450 (abo 11195), 16127 abo 15871
0anT, i makcumansHa goBxmHa A-MPDU moxe 6yTu 36inbweHa go 128, 256, 512 abo 1024 Kb.

[na neskux acnekTiB 3anponoHoBaHi 3HavyeHHsa ana MSDU, MPDU, A-MPDU ta A-MSDU moxyTb
OyTn ysrogxyBaHuMmu, wWob 3abesneyntv MOXNMBICTb 3BOPOTHOI CYMICHOCTI. Y3rogxyBaHi po3mipu
TaKOX MOXYTb AaBaTu B pe3ynbTaTi BapiaHTU 34iIMCHEHHS 3 PiISHUMU MOXITUBOCTSIMU.

IOna geskux acnektiB po3mip MSDU moxe OyTn 36inbLlieHni, Wwob niatpumysaTti mkamobo-kagpw.
OpHak moxe 6yt HeoboB'a3koBUM nigBuwlyBatn po3mip MSDU ana JocsaArHeHHs noninweHoro
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arperyBaHHsi, ockinbkn A-MSDU MOXyTb BXe BUKOPUCTOBYBATUCA ANS arperyBaHHA. [Ona Aeskmx
acnekTiB MakcumanbHa gosxuHa MSDU moxe BknoyaTtn B cebe 2304 abo 9000 6anT i moxe 6yTu
Y3rog>xyBaHol0.

[Ona geskux acnekTiB nNopsgoK y3ro4KyBaHOI MakcuMMarnbHoi goBxuHu A-MPDU moxe 6ytu B
AianasoHi Big 0 oo 7 gnga nigTpUMKM 0O BOCbMMW Pi3HUX PO3MIpIB, TakUX sIK po3Mipu, siKi paHiwe
nigtpumysanuca B ctaHgapTi |IEEE 802.11n, gogatkoBo [0 HOBMX 3anpoOrOHOBaHMX pPO3MipiB
(Hanpuknag, 128, 256, 512, 1024 KB). ®ir. 4 306paxae none napameTtpie A-MPDU B enemeHTi
MOXIMBOCTiI BMCOKOi nponyckHoi 3gaTHocTi (HT) B ctaHgapTi IEEE 802.11n. Ak 306paxeHo, gesiki i3
3apesepBoBaHux 6iTiB (Hanpuknag, 6itn B5-B7) MOXyTb BUKOPUCTOBYBATMCA ANS cUrHanisauii HoBux
po3mipiB ana mMakcumansHoi gosxuHn A-MPDU. lMopsgok makcumanbHoi gosxunHn A-MPDU moxe
Oyt 30inblleHnn LWNSXOM 3afiloBaHHS 3ape3epBoBaHoro 6ita 3 nons napameTpis A-MPDU B
enemeHTi HT-MoxnmBocTi (Takoro gk B5) ak ctapwwmin 3Havywun 6it (MSB) nopsgky makcumaneHoT
noBxuHn A-MPDU gna nigTpMMKy 4o BOCbMM Pi3HUX PO3MIpiB.

@ir. 5 intoctpye cdopmat nigkagpy A-MPDU B ctangapTi IEEE 802.11n. Ak 306paxeHo, MPDU-
pPO3ainbHUK MOXe BktovaTh B cebe aekinbka nonie, Takux sik goexunHa MPDU, CRC, xapakTtepucTtumka
po3ainbHUKa i Aekinbka 3apesepBoBaHux 6iTiB. A-MPDU-nigkagp Moxe Bkntovatu B cebe MPDU-
po3ainbHuK, MPDU, HanoBHeHHs i iHWi nons. [ns gesikux acnekTie ABa 6iTM MOXyTb AogaBaTucsa Ao
MPDU-po3gineHuka y BkasiBui gosxuHu A-MPDU-nigkagpy, Hanpuknag, sk MSB (Hanpuknag, B
nonoxeHHsix B2 ta B3). MNoTpibHO nomitnth, wo Oyab-sakui 3 6iTiB B2 abo B3 moxe 6ytn MSB
HoBOro, po3wmnpeHoro MPDU-po3ginbHuKa.

Ak npuknag icHytove none posgineHuka MPDU B ctaHgapTti IEEE 802.11n 3agitoe 12 6GiTiB gns
nepegadi posmipy A-MPDU-nigkagpy. Ons geskux acnektiB oguH abo Aekinbka 6iTiB MOXYTb
popasatuca B noni posginsHnka MPDU ans moxnueocTi BkadyBatw 6inbw gosri MPDU-po3mipu
(Hanpuknag, gogasaHHA ABOX gogaTtkoBux 6iTiB o MPDU-posginbHMKa mMoxe gasatv B pesynbrarTi
14-6itoBe none po3sginbHuka MPDU, ske nigtpumye MPDU-poamipn Big 0 go 16383 6itie). Ons
OesikuX acnekTiB gopaTtkoBi OiTM MoXyTb npeactaBnatm MSB MPDU-po3ginbHUKa, ane MOoXyTb
poO3TalLoBYyBaTUCA B MOSIOXEHHI MonoaLworo 3Havyworo 6ita (LSB) posginosoro nons MPDU.

®ir. 6 300paxae inocTtpatuBHi onepauii 600 ana curHanisauii po3mipy kagpy, ki MOXyTb
BMKOHYBaTUCHA ©e34pOoTOBMM BY3rOM (Hanpuknag, TOYKOK AO0CTYMy), BiAMOBIOHO OO AESKMX acrnekTiB
AaHoro po3kputTa. Ha etani 602 6e34poToBuMiA B30 reHepye Kaap, WO MICTUTb rpyny 3 ogHoro abo
OeKinbKox nigkagpis, Ans ofHiEl nepefadi, NpuyoMy LOHaMMeHWe OAWH 3 nigkaapiB MIiCTUTb
BKa3iBKY AOBXWHUW LWOHANMEHLLE OAHOro 3 Migkaapis i MpUYOMYy LS BKasiBka MicTUTb Binblue 12 BiTiB.
Ona pesdknx acnektiB kagp Moxe 6ytn A-MPDU-kagpom, a nigkagpu MoxyTb 6ytm A-MPDU-
nigkagpamu. [Ina gesikux acnekTiB BKasiBka Moxe OyTu BUpakeHa B Noni po3dinbHuKa (Hanpuknag, B
MPDU-po3ainbHuKy), sike Moxe BkntovaTu B cebe oguH abo gekinbka gogatkosux 6iTiB 4O4aTKOBO A0
12 6iTiB. Ha eTtani 604 6e3gpoToBuin By30n nepenae kaap.

Ons gesknx acnekTiB y3rogKyBaHi MakCMMarnbHi 3HavyeHHs gosxuHn MPDU (Hanpuknag, 4095,
8191, 11450 6ainT) MOXyTb OYTM BM3HAYEHi LUNSAXOM AoAaBaHHA MiANonst MakcumanbHOI AOBXWUHM
MPDU B noni napameTpis A-MPDU. Ak npuknag, makcumansHa gosxmHa MPDU moxe 6yTv BkaszaHa
3a gornomoroto ABox OiTiB Takum ynHom: 00=4095; 01=8191; 10=11450; 11=16383.

Ons iHWoro acnekTy Yy3romKyBaHi MakcumanbHi 3HadyeHHs [oBxuHu MPDU mMoxyTb 6yTn
BU3Ha4eHi B noni napameTpis A-MPDU, ske Bkntovaetbcsa B EnemeHt HT-moxnumeocTi. Hanpuknaga,
ABa 3ape3epBoBaHux 6iTu, Takmx Sk B6 ta B7, MOXyTb BMKOpMCTOBYBaTUCS Ans BkasiBkn 00=3839;
01=7935; 02=11194; 03=16384.

[Ona pedknx acnekTiB y3rofKyBaHi MakcumarbHi 3HaveHHs foBxunHun MPDU Takox MOXyTb
BMBOOUTUCH Ha OCHOBI A0BXWHU A-MSDU i3 3ymMOBNeHoO B3aEMHOOAHO3HAYHOK BiAMOBIQHICTIO, 4K
306pakeHo B Tabnuui Ha dir. 7.

®ir. 7 306paxae inoCTpaTVBHI CNIBBIAHOWEHHS MiXX MaKCUManbHUMW 3HAYEHHSAMU [OOBXWHU
MPDU i 3HayeHHsMn A-MSDU. Ak 306paxeHo B Tabnuui, koxHa poexuHa A-MSDU moxe
BignosigaTM MakcumaneHii gosxuHi MPDU. [Ina geskux acnekTiB, AKLWO Yy3rofXyBaHi MakCUMarbHi
3Ha4yeHHs goexvHn MPDU BusHavaloTbes sk Ha Pir. 7, oauH i3 3ape3epBoBaHuX BiTiB (Hanpuknag,
B6) B noni napametpis A-MPDU MoOxe BUKOPUCTOBYBaATUCS ANS BKa3iBKM MakCMManbHOT JOBXWHU
MSDU (Hanpuknag, B6=0—2304 6ant, B6=1—9000 6anT).

[na geskux acnekTiB y3rogXyBaHi MakcMMarbHi 3Ha4yeHHs aosxunHu A-MSDU, wo BknoyaloTh B
cebe nNoTo4Hi 3Ha4yeHHs (Hanpuknag, 3839, 7935) i 3anponoHoBaHi HOBI 3Ha4YeHHsA (Hanpuknag, 11194
(abo 11450), 16127 abo 15871 G6anT), MOXyTb OyTK BU3HAYEHI 3a JONOMOrow 3ape3epBoBaHoro bita
(Hanpuknag, B13) B iHpopmauinHomy noni HT-moxnmeocTen sk MSB gns makcumanbHOT AOBXMHU A-
MSDU.

[ng iHworo acnekTy Moxe 6yTu BU3HAYE€HUA HOBUIA €M1EMEHT MOXITMBOCTI HAZBUCOKOI MPOMYCKHOI
sgaTtHocTi (VHT), skuii moxe Bknodatn B cebe BkasiBKy MakcumanbHux gosxmH MSDU, A-MSDU,
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MPDU Tta A-MPDU. HoBui enemMeHT MOXNMBOCTI MOXe OyTu BM3HAYeHW 3a [OMOMOror
ineHTMdikauii enemeHTta (ID), WO HE BUKOPUCTOBYETLCS nonepeHiMu cneundikauismm (Hanpuknag,
75). HoBuim enemMeHT MOXIMBOCTI MOXe BKMo4atm B cebe ogHe abo pJekinbka 3 HOBUX
3anponoHOBaHMX MOJiB, TakMX SIK NMOpsiAoK MakcumanbHoi goexuHun A-MPDU (abo makcumanbHa
poxnHa A-MPDU), makcnmanbHa goxumHa A-MSDU i makcumanbHa gosxuHa MSDU.

Ona geskux acnekTiB, |ID enemeHTa, sika BigHocuTbCca Ao HT-moxnmBocTel (Hanpuknag, 45),
MOXe OyTM BUKOpPUCTaHa MOBTOPHO AS1S BKa3iBKM MOAMMIKOBAHOI, iHLWOT AOBXMHM B NOJTi JOBXUHK (B
uen yac 26), Wo BignoBigae kagpy, kMM BKovae B cebe ogHe abo Aekinbka i3 3anpornoHOBaHMUX
HOBMX MOMIB, TAaKUX SIK NOPAOOK MakcumanbHoi foBxuHKM A-MPDU (abo makcumanbHa goBxuHa A-
MPDU), makcumansHa gosxumHa A-MSDU i makcumaneHa gosxuHa MSDU.

®ir. 8 300paxkae 3anponoHoBaHuin enemeHT VHT-MOXNMBOCTI BiANOBIOHO OO0 OESKMX acnekTiB
OaHoro pos3kputTsa. 3anponoHoBaHun enemeHT VHT-moxnuBocTi Moxe Bkmwyatu B cebe
ineHTndikauinHe none 802, none 804 pgoexumHu, none 806 OOBXMHM KaapiB Ta iHWi nons. MNone 806
AOBXWHW KagpiB Moxe BkntovaTn B cebe ogHe abo pekinbka HacTynHux nonis: none 808 nopsaky
MakcumanbHoi goBxuHu A-MPDU, none 810 makcumanbHoi poBxuHu A-MSDU, none 812
MakcuMarbHoi goBxuHu MSDU Ta iHwi nonsa. 3anponoHoBaHui enemMeHT VHT-MOXNIMBOCTI MoXxe
BM3HayaTh ofdHy abo Aekinbka MOXNMBOCTEW, WO ocobnmBum 4mHOM BigHocaTbea go VHT (IEEE
802.11ac). Hanpuknag, nopsgok MakcumansHoi goxuHn A-MPDU i makcmanbHa gosxuHa A-MSDU
MOXYTb OYTM MPUCYTHIMKU sIK MOoXInMBICTb. MakcumanbHa goexuHa MPDU moxe 6yt obmexeHa
11450 GanTtamu onsa 3abeaneyeHHst edpektTmBHocTi CRC-kogi..

@ir. 9 306paxae none 806 poBxuHM kKagpiB, Wo MicTuTe none 902 nopsaky MakcuMmanbHOi
poxunHn A-MPDU i none 904 makcumanbHoOi poBxuHun A-MSDU B enemeHTti VHT-MOXAnMBOCTI,
BiQNOBIOHO OO0 AesiKUX acnekTiB gaHoro po3kputTa. MNMone 902 nopsaky MakcumanbHOI JOBXUHU A-
MPDU moxe Bkntodatu B cebe Tpu GiTn ons BMIiCTY BOCbMM Pi3HUX 3HaveHb (Hanpuknag, 0, 1,. .., 7),
WO BiAMOBIAAIOTb MaKCUManbHUM JoBxXMHaM A-MPDU, pigHim 2(13*10PAK Makeumanshol aoswitkn AMPDU) \p
Mone 904 makcumanbHoi aoBxmHKM A-MSDU moxe BkntovaTu B cebe aBa OiTn Ans BMICTY YOTUPbOX
3Ha4eHb (Hanpwuknag, 0—»3839, 1»7935, 211195, 3—16127).

®ir. 10A Ta 10B 300paxatoTb gBa npuknagu nonie 806 AOBXMHM KaapiB, WO MICTATb none
makcumanbHoi goxuHn A-MPDU 1002 i none 904 makcumanbHoi goBxuHun A-MSDU B enemeHTi
VHT-MOXNUBOCTI, BIigMOBIAHO [0 AEesSKMX acnekTiB gaHoro po3kputtsa. Ha @ir. 10A none
MakcumarnbHoi AoBXUHU A-MPDU BU3Ha4aeTbCs sk Take, WO NpUMMae BiCiM pi3HMX 3HAYEHb, TakMX K
0—8 Kb, 116 Kb, 2—32 Kb, 3—64 Kb, 4—128 Kb, 5256 Kb, 6512 Kb Ta 7—>1024 Kb. Ha ir.
10B none MakcumanbHoi goBxuHM A-MPDU Bu3HayaeTbCcs sk Take, WO NPUAMaE iHWWA Habip
3Ha4yeHb, Takuh 9k 08 Kb, 116 Kb, 2—32 Kb, 3—564 Kb, 45128 Kb, 55256 Kb, 65512 Kb Ta
7—716 Kb.

[ns geskux acnekTiB none MakcumarnbHoi AoBxuHu A-MSDU mMoxe Bknoyatn B cebe HacTynHi
6iTn goxuHn A-MSDU: 00: 3839, 01: 7935, 10: 11450 ta 11: 16127, 15871 abo 11195 bawnt. bBit
poBxnHn MSDU moxe 6yTn BcTaHOBREHM abo B 3HayeHHs «0», abo B 3HaYeHHs1 «1» ONns BKasiBKu
MakcumanbHOi AoBxuMHU MSDU, wo AipiBHIOE NOTOYHOMY 3HauveHHwo 2304 Gawmt abo 9000 6Ganr,
BiQnNoBigHO.

®ir. 11 306paxae inoctpaTmeHi onepadii 1100 gnsa curHanisauii po3wmvpeHx dopmaTie Kaapis
MPDU, A-MPDU Ta A-MSDU, siki MOXyTb BUKOHYyBaTucsa 6e34poToBMM BY3NOM (Hanpuvknag, TOYKO
OOCTyny), BIONOBIAHO OO AESKMX acnekTiB gaHoro pos3kputTa. Ha etani 1102 moxe reHepyBaTtucs
Kagp, WO MIiCTUTb LLOHANMEHLLE OHE 3: BKa3iBKY MakCMMaribHOI LOBXMHU AN MPOTOKONbHOro 61oka
faHnx (MPDU) kepyBaHHa goctynom fo cepegosuwia (MAC), BkasiBky MakcumarnbHOT AOBXMHU AMiS
arperosaHoro MPDU (A-MPDU) a6o BkasiBky MakcMMarnbHOI AOBXWHU ANsi arperoBaHoro CepBiCHOro
onoka gaHux (A-MSDU) MAC, npuyomy makcumarnbHa goBxmHa MPDU micTutbe 3HayeHHs Oinblue
abo gopiBHioe 4095 6aiT, makcumanbHa goBxmnHa A-MPDU MicTuTb 3HaueHHs 6inblue 64 kinobanT, a
MakcumarnbHa AoBxuHa A-MSDU MicTUTb 3HayeHHs1 Oinblue 7935 Gaint. [Ona [Oeskux acnekTiB
poxuHa MPDU moxe OyTu ysrogxysaHoto, i goxkuHa MPDU moxe BuGupatmuca 3 ogHoro abo
AEKINbKOX 3Ha4YeHb, SKi MeHLe abo piBHi BKa3aHOMYy MakcumanbHOMY 3HayeHHto gosxuHn MPDU. Ha
etani 1104 kagp Moxe OyTn nepegaHun npuimady.

®ir. 12 306paxae intoctpatmeHy mepexy 1200, wo micTuTb 6a3oBy CTaHUilO i KOpUCTyBaLbke
obnagHaHHA BIAMOBIAHO [0 AEsKUX acrekTiB AaHoro po3kputTa. basoBa crtaHuis 1210 moxe
reHepyBaTu KagpoBY CTPYKTYpYy 3a AOMOMOroto KomrnoHeHTa 1212 reHepyBaHHA KagpiB i nepegaBatu
Kaap kopucTtyBaubkoMy obnagHaHHio 1220 3a ponomoroto komnoHeHTa 1214 nepepadi kagpis. UE
npunMae Kagp 3a JOMOMOro KOMMoHeHTa 1222 npunomy KagpiB i BU3HA4Ya€ MakcumarnbHi po3mipu
Ons uwoHanmMmeHwe ogHoro 3 MPDU, A-MPDU, MSDU ta A-MSDU 3a gonomorot komnoHeHTa 1224
BM3HayeHHs po3amipy MPDU/A-MPDU/MSDU/A-MSDU. lMotim UE moxe o6pobnatn npunHATUA Kagp
3 BUWKOPWUCTa@HHSAM BW3HAYEHOro Po3Mipy (BU3Ha4YeHMX pPO3MipiB) B OBPOOHOMY KOMMOHEHTI 1226.
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Akwio kagp npurimaeTbca kopektHo, UE Moxe BignpaBnaTu NOBIAOMMEHHS NIATBEPKEHHSA A0
©a3oBOi cTaHUil 3a gonomoroto KomnoHeHTa 1228 nepepadvi ACK-nosigomneHHs. basoBa crtaHuis
npunmae ACK-noBigOMMEeHHA 3a OOMOMOrow komnoHeHta 1216 npuiomy ACK-NoBigOMMEHHS i
npunmae pilleHHs, uen kagp abo X iHWui kagp NoTpibHO nepegaTn B HACTYMHUIA YacOBWUIA CIOT.

PisHi onepauii cnoco6iB, onncaHMx BullEe, MOXYTb BUKOHyBaTUCA OyAb-SKMMW BiAMNOBIOHUMU
3acobamu, 3gaTHMMKM BUKOHYBaTW BiANOBIOHI (pyHKUii. 3acobu MoxyTb BKkMtovaTM B cebe pisHi
anapaTtHi i/abo nporpamHi KOMNOHeHTM i/abo mopgyni, BKIOYAK4YM JAHUOr, crewianizoBaHui
iHTerpanbHui naHutor (ASIC) abo npouecop, ane He 06GMeXy4YMCb NepeniveHnMm.

[na nesdkmx acnekTiB 3acib npuinomy mMicTuUTb NpuiiMad, 3acibé nepegadi MicTuTb nepeaasad, 3acid
reHepyBaHHS KagpoBOi CTPYKTYPU MICTUTb NaHLIOr, CKOHQIrypoBaHuUi ONsi reHepyBaHHA KaapoBoi
CTPYKTYpM, a 3acib BM3HAYEHHSI MaKCUMarbHOro 3Ha4YeHHs MICTUTb NaHUOr, CKOHpirypoBaHuim ons
BU3HAYEHHS MaKCUMarnbHOMO 3HaYeHHs.

PisHi onepauii cnocobiB, onncaHnx Bulle, MOXYTb BUKOHYyBaTucA OyAb-SKMMW BiANOBIOHUMU
3acobamu, 3gaTHUMK BUKOHYBaTU onepadii, TakMMn siK pi3Hi anapaTHi i/abo nporpamHi KOMNOHEHTMH,
naHutorn i/abo moayni. 3aranom, Oyab-ki onepaduii, WO 300paxytoTbCsl HA KPECMNEHHSIX, MOXYTb
BMKOHYBaTUCS BiANOBIAHUMW pyHKLiOHaNbHMMK 3acobamum, 3gaTHUMM BUKOHYBATU Li onepad;i.

TepMiH «BU3HAYEHHS», LLO BUMKOPUCTOBYETLCS TYT, OXOMNMOE LIMPOKNA CnekTp Ain. Hanpuknag,
«BU3HAYEHHA» MOXe BKNovaTM B cebe pospaxyHOK, obuymcneHHsi, o6pobKy, oaepXKaHHs,
JOCHiMKeHHs, MOoWyK (Hanpuknag, nowyk B Tabnuui, 6as3i gaHmx abo iHWWX CTPYKTypax OaHuX),
BUSIBMIEHHS TOLWO. TakoX «BM3HAYEHHS» MOXe BKMoYaTu B cebe npuiom (Hanpuvknag, npumnom
iHpopmauii), goctyn (Hanpuknag, 34IACHEHHs [OCTyny A0 JAaHux B nam'aTi) Towo. Takox
«BM3HAYEHHSA» MOXe BKMoYaTu B cebe pilleHHs, Biabip, BUbip, BCTAHOBEHHS TOLLO.

®pasa «woHanmMeHwe ogHe 3 A abo By, L0 BMKOPMCTOBYETHCA TYT, PO3LIHIOETHCH SK Taka, Lo
BKntovae B cebe Oyab-Aki kombiHauii A Ta B. IHWMMM cnoBamu, «woHanmeHwe ogHe 3 A abo B»
MicTuTb A abo B abo A Tta B.

Pi3Hi intocTpaTtuBHi norivHi 6nokn, moayni Ta naHulorn, onucaHi B 3B'A3Ky 3 AaHUM PO3KPUTTSM,
MOXYTb 34iicHIOBaTUCA abo BWKOHyBaTUCH YyHiBepcanbHUM MPOLECOPOM, LMGPOBUM CUrHaNbHUM
npouecopom (DSP), cneuianizoBaHum iHTerpansHM nadutorom (ASIC), BeHTUNBHOW MaTpuuel 3
ekcnnyarauiiHum nporpamyBaHHsaM (FPGA) abo iHwmm nporpamoBaHyim noriyHum npuctpoem (PLD),
NaHUIroM Ha OUCKPETHUX KOMMOHEHTax abo TPaH3MCTOPHOK FOriKOK, OUCKPETHUMW anapaTtHUMM
KOMMOHeHTamun abo Oyab-sKol iX KOMOiIHaLi€to, BUKOHAHOK 3 MOXIMBICTIO BUKOHaAHHSI OMUCaHUX TyT
YHKUiN. YHiBepcanbHMM MpouecopoM Moxe ©OyTu Mikponpouecop, ane sk anbTepHaTuBa
npouecopom moxe 6yt 6yab-Akuin Npouecop, WO € B Npogaxy, Kepy4duni 3acid, MikponpoLecopHun
Kepytoumin 3acib6 abo mawwmHa cTaHiB. [pouecop TakoX Moxe OyTM BUKOHaHMK AK KOoMbGiHauis
obuyMcnoBanbHNUX NPUCTPOIB, Hampuknagd, kombiHauis DSP i mikponpouecopa, MHOXMHa
Mikponpouecopis, oguH abo gekinbka Mikponpouecopie cninbHo 3 DSP-agpom abo 6ygp-aka iHwa
Taka KoHdirypauis.

Etann cnocoby abo anroputMy, OMUCaAHWX B 3B'A3KY 3 [AaHMM pPO3KPUTTAM, MOXYTb
3pgivicHoBaTUCa 6e3nocepefHbO anapaTtHuMK 3acobamu, NPOrpamMHUM MOAYMEM, LIO BUKOHYETHCS
npouecopom, abo ix kombiHauieto. MporpamHUn MOAYNb MOXe 3HAXOQUTUCS B HOCIT JaHWUX Oyab-AKOi
dopmMu 3 BigoMUX B daHih ranysi TexHiki. [edki npuknagu HOCIIB  JaHWX, $Ki  MOXYTb
BMKOPUCTOBYBATUCS, BKIIOYAOTb B cebe onepaTuBHUIA 3anam'aToBytoumi npuctpii (RAM), nocTinHui
3anam'atoBytoumi npuctpin (ROM), dnew-nam'ate, EPROM-nam'ate, EEPROM-nam'atb, peectp,
XKOPCTKMIA Auck, 3HimMHMM guck, CD-ROM i tak gani. [porpamMHuin mMoaynb MOXe MICTUTU €OuHY
IHCTPYKUil0 abo MHOXMHY [HCTPYKUIA i MoXe OyTu posnogineHun no AeKifnbKOX Pi3HUX KOOOBUX
CcerMeHTax, MiX pi3HMMMK Nporpamamu i N0 MHOXMWHI HOCIiB gaHunx. Hoci gaHnx moxe ob'egHyBaTncs 3
npoLiecopom, LWob npouecop Mir 34nTyBaTu iHpopmaLito 3, i 3anMcyBaTu iHoOpMaLil Ha, HOCIN
AaHux. FK anbTepHaTvMBa, HOCI AaHUX MOXe OyTu BHYTPIWHIM MPUCTPOEM MO BiOHOLWEHHIO A0
npovecopa.

Cnocobw, Wwo po3kpmBatoTbCA TYT, MICTSTb oAuH abo dekinbka etaniB abo Ain ons [OCArHEHHS
onncaHoro cnocoby. Etanu i/abo aii cnocoby MoxyTb MiHATUCA MiCUSMW OAMH 3 ogHUM 6e3 Buxoay
3a Mexi obcsary, Wo BM3Ha4YaeTbCsi (QOPMYIoO BMHaxody. |HWUMKM cnoBamu, SKWO OesKkui
KOHKpPETHUI nopsigok eTanie abo Ai He BkaszaHWA, NOPSOOK i/abo BUKOPUCTAHHS KOHKPETHUX eTanis
i/abo pin MoxyTb OyTM MoaumdikoBaHi 6e3 Buxogy 3a Mexi obcAry, WO BU3HAYaAETLCA (DOPMYIIOH
BUHaxoay.

B ogHoMy abo [eKinbkOX inCTpaTMBHUX acnekTax onucaHi yHKUil MOXyTb 34iCHOBaTUCA
anapaTtHMMM 3acobamum, NporpamMHMMKn 3acobamu, NporpamHo-anapaTHUMmn 3acobammu abo Oyab-sKo
iX koMOiHaUieo. Y BMNagKy 34iNCHEHHS nMporpamMHuMun 3acobamm, yHKUii MOXyTb 36epiratnca abo
nepegaBatucs sk opgHa abo pgekinbka IHCTPYKUiM abo kofg Ha MalMHO3YMTYBaHOMY  HOCI.
MalumMHO3uUnTYBaHI HOCIi BKMoYalTh B cebe Ak KOMM'IOTEPHi HOCIT JaHuX, Tak i cepegoBuwia onis



10

15

20

25

30

35

40

45

50

55

60

UA 106929 C2

3B'A3Ky, WO BKMOYalTb B cebe Oyab-skun HOCIKM, SKMA 3abe3neyye MOXIMBICTb MNepeHeCceHHs
KoMn'toTepHOi mporpamMy 3 OZHOro Micusa B iHwe. Hociamn gaHnx mMoxyTb ByTn OyAb-siki 4OCTYMHI
HOCii, OO0 SKMX KOMM'IOTep MOXe 3AiNCHBaTM AO0CTyn. Ak npuknag, i He OOMeXeHHs, Taki
MaLUMHO34YNTYBaHI HOCIi MOXyTb MicTuT RAM, ROM, EEPROM, CD-ROM a60 iHWuin HakonuyyBay
Ha ONTUYHOMY OMUCKY, HAKOMMYyBa4y Ha MarHiTHOMY AUCKY abo iHLIi MarHiTHi 3anam'sToBytodi NpUCTpoi
abo Oyab-SKMI HWWIA HOCINA, SIKMA MOXe BMKOPWUCTOBYBATUCS ON1sl MepeHeceHHs abo 36epiraHHs
OaxaHoro nporpamHoro kogy B ¢hopMi iHCTpyKUin abo CTPyKTyp AaHWX i 4O SIKOro KOMM'loTep MoXe
3gincHioBaTM  goctyn. Kpim  Toro, Oyab-slke 3'edHaHHs HanexHo BigoOpaXaeTbcs B Ha3Bi
MaLUMHO34YNTYBAHOrO HoOCis. Hanpuknag, skwo nporpamHi 3acobu nepepatoTecs 3 Beb-canTa,
cepBepa abo iHWOro BigganeHoro Qxepena 3 BUKOPUCTaAHHAM  KoakcianbHOro kabento,
ONTOBOMOKOHHOrO kabento, BUTOI napu, umdposoi aboHeHTcbkol niHii (DSL) abo 6e3gpoToBux
TEXHOMOriN, Taknx €K iHpadepBOHi MNPOMEHi, padio i MIKpoxBumi, TO KoakcianbHUA kabenb,
ONTOBOMOKOHHMI kabenb, BuTa napa, DSL abo 6e3apoToBi TeXHOMOTII, Taki K iH(ppayYepBOHi NPOMEHI,
pagio i MiKpoXBuni, BKNIOYaTbCH Y BU3HAYEHHSA HOCIS. TepMiHM MarHiTHUA AUCK | ONTUYHUIA OUCK, LLO
BMKOPUCTOBYIOTLCS TYT, BKMo4yaloTb B cebe komnakT-guck (CD), masepHun OMCK, ONTUYHWUIA OUCK,
yHiBepcanbHui umdpoBui auck (DVD), rHyykmin guck i Blu-ray-gnck, npyyoMy marHiTHUR Ouck, siK
npaBurno, BiATBOPIOE AaHi MarHiTHUM YMHOM, @ ONTUYHWA OUCK BIATBOPKOE AaHi ONTUYHUM YMHOM 3a
JOnomorol nasepa. TakMMm 4YMHOM, B AESKMX acnekTax MalMHO34YUTYBaHWIA HOCI MOXe MICTUTH
NOCTIMHMI MalIMHO34YNTYBaHWI HOCIW (Hanpuknaa, maTepianbHe cepegosuile). [looaTkoBO, B AEAKNX
acnekTax MallMHO34YMTYBaHUA HOCIA MOXe MICTUTU YacCOBMI MaLUMHO34YMTYBaAHWIA HOCIN (Hanpuknag,
curHan). KombiHauii BuWe3a3HaYeHUX enemeHTiB TakoX MOBUHHI  BkMwoyaTuca B obear
MaLUMHO34YNTYBaHUX HOCIB.

Takum 4YnHOM, AesKi acnekT! MOXYTb MICTUTU KOMM'IOTEPHO-MPOrPaMHUN NPOAYKT ANS BUKOHAHHS
npeacTaBneHnx TyT onepauin. Hanpuknag, Takui Komn'toTePHO-NPOrpamMHui NPOAYKT MOXe MICTUTK
MaLUMHO34YNTYBAHUIN HOCIN i3 36epexeHnMu (i/abo 3akogoBaHMMMK) HA HbOMY IHCTPYKLISIMU, NPU4OMY
iHCTPYKLUiT BUKOHaHi 3 MOXIMBICTIO BUKOHAHHSA 0gHUM abo Aekinbkoma npouecopamu Afisi BAKOHaHHS
onepadin, onucaHux TyT. [INa gesikux acnekTiB KOMN'tOTEPHO-NPOrpaMHNin NPOAYKT MOXE BKMNOYaTK B
cebe nakyBanbHWIn MaTtepiarn.

MporpaMHi 3acobu abo IHCTPYKUii TakoxX MOXyTb OyTM nepedaHi 4epe3 nepedaBasbHe
cepeposulle. Hanpuknag, sikwio nporpamHi 3acobu nepepatotbcs 3 Beb-canTa, cepepa abo iHworo
BiganeHoro mkeperna 3 BUKOPUCTAHHSIM KoakcianbHOro kaberto, ONTOBOJIOKOHHOro kabento, BUTOI
napu, uudposoi aboHeHTcbkoi NiHii (DSL) abo 6e3apoTOBUX TEXHOMOriN, Taknx K iHPpayepBOHi
NPOMEHiI, pagio i MIKpOXBuni, TO KoakcianbHUn kabenb, ONTOBONOKOHHMI Kabenb, BUTa napa, DSL a6o
Be3gpoToBi TexHomorii, Taki sK iHppadepBOHi MpOMEHi, pagio i MIKpOXBWMi, BKMYAKTbLCA Y
BM3HAYEHHS NepefaBanbHOro cepenoBuLla.

Kpim TOro, noTpibHO po3ymiTu, Wo moayni i/abo iHwi niaxoasii 3acobu ansa BUKOHAHHS CNOCOO6IB i
METOAMK, OnuUCaHMx TYT, MOXYyTb 3aBaHTaxyBatTucsa i/abo iHWMM 4YMHOM OAEepPXKyBaTUCSH
KOpUCTyBaLbKMM TepMiHanom i/abo 6a30B0Ol0 CTaHLi€, 3anexHo Bid KOHKpeTHMX yMoB. Hanpuknag,
Takui NpUCTpin Moxe 06'eaHyBaTUCS i3 cepBepoM Anga 3abe3neyeHHs MOXIMBOCTI nepefadi 3acobis
ANsi BMKOHaHHA onucaHux TyT cnocobiB. AnbTepHaTWBHO, Pi3Hi cnocobu, omucaHi TyT, MOXYTb
3abesnevyBaTncst 3a Agonomorok 3acoby 36epiraHHa (Hanpuknag, RAM, ROM, disnyHoro Hocis
AaHuX, Takoro sik komnakT-guck (CD) abo rHy4kui guck, Towo), wob KopucTyBaLbkuii TepmiHan i/abo
0as3oBa CTaHUis MOrnM ogepXaTu pisHi cnocobu npu nigknodeHHi abo 3abesnedeHHi uux 3acobis
30epiraHHa npucTtpoto. Kpim Toro, moxe 3agistucsa Oyab-sika iHWwa nigxoadwia mertoguka Ans
3abe3neyYeHHs MPUCTPOSAM OMUCAHUX TYT CMOCOBIB i METOANK.

MoTpibHO po3ymiTn, WO dopmyna BuHaxogy He OOMEXyeTbCA TOYHOK KOHdirypauiewo i
KOMMOHeHTamu, NpointocTpoBaHumu Buwe. PisHi moamdikadii, 3miHu i Bapiauii MoxyTb 6yTn 3pobrneHi
B CTPYKTYpi, onepauisx i nogpoduusax cnocobiB Ta NpUCTpOI0, ONUCaAHUX BULLe, 6e3 BUXoAy 3a MeXi
o6cAry, Wo BU3HavYaeTbes (oopmyror BUHAxXoay.

MeToauku, 3abe3neyeHi TyT, MOXYTb 3afiATUCA B HaWpi3HOMaHITHIWNX gopaTtkax. OAna gesikux
acnekTiB MeTOOUKW, NPeACTaBneHi TyT, MOXyTb O6yTn BOyAOBaHi B CTaHLi0 TOYKM SOCTYNYy, TEpMiHan
goctyny, Tpybky mobinbHoro TenedgoHy abo 6e3gpoToBMIA MPUCTPIN iHWOro TNy 3 06poOHO
norikoto Ta enemMeHTamu Ans BUKOHaAHHA METOAMK, 3abe3nevyeHnx TyT.

Xoya BULLEBMKITAAEHE HaMpaBrieHe Ha KOHKPETHI acnekTu OaHOro pPo3KpUTTS BUMHaxXody, iHLWi i
AOAAaTKOBI acnekTn po3KpUTTS MOXYTb OyTu 3anponoHoBaHi 6e3 BMxoay 3a Mexi 06’emy BuHaxoay, i
noro 06’em BU3HAYaETLCH HUXKYEHaBe4EHMMM NMyHKTamMmu (hopmynun BUHaxoay.

NocunanbHi no3nuii

100 cuctema

110 Touka goctyny

120 kopucTyBaLbKNin TepMiHan
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130 cuctemHui kepyrounin 3acio

208 pxepeno gaHux

210 npouecop gaHux nepegadi

222 npuvmanbHuiA 6ok

224, 252 aHTeHn

230 kepytoumii 3acid ansa gogaTkoBoi 06pobkum
234 nnaHyBasnbHUK

240, 260 npocTopoBUI NpoLiecop Npunomy
242, 270 npouecop AaHux Npunomy
244 xonekTop AaHnx

254 nepepgaBanbHuin 6ok

280 kepytoumi 3acib

286 pxepeno gaHux

288 npouecop gaHux nepegadi

290 npocTopoBuin Npouecop nepeadi
302 6e30poTOBMIA NPUCTPIN

304 npouecop

306 nam'aTb

308 kopnyc

310 nepepasay

312 npunmav

314 npunmay-nepegasav

316 nepepaBarnbHi aHTEHU

318 3acib BMsIBNEHHSI curHarnis

320 umMdpoBUN CUrHaNBHUI NpPoLEecop
322 WwunHHa cuctema

1200 mepexa

1210 6a3oBa cTaHLis

1212 KOMNOHEHT reHepyBaHHA Kaapis
1214 kOMNOHEHT Nepenavi kagpis
1220 kopuctyBaLbke 0bnagHaHHs
1222 KOMNOHEHT NpUNOMy Kagpis
1224 KOMNOHEHT BU3HaYEHHSA PO3Mipy
1226 06pobHMIA KOMMOHEHT

1228 komnoHeHT nepenayi ACK-noBigoMneHHs

POPMYJIA BUHAXOLOY

1. MpucTpin gna 6e34poTOBOro 3B'A3KY, AKUA MICTUTD:

naHuor, CKoHQIrypoBaHUn ANs reHepyBaHHSA Kagpy, WO MICTUTb LOHaAWMeEHLLe OAHe 3 BKa3siBKu
MaKcMMarbHOi [AO0BXWHM [Anis MNpoTokonbHoro ©6noka pgaHux (MPDU) kepyBaHHA [OCTYynom [o
cepepoBuwa (MAC), BkasiBkM MakcMMarnbHOI OOBXMHW ans arperoBaHoro MPDU (A-MPDU) a6o
BKa3iBKM MaKCUMarnbHOI LOBXWHW ONS arperoBaHoro cepsicHoro 6rioka gaHmx (A-MSDU) MAC,
npuvyomy MakcumaneHa gosxuHa MPDU micTuTb 3HadeHHs, ke Ginbwe abo gopisHioe 4095 Gan,
MakcumanbHa gosxuHa A-MPDU micTuTb 3HayeHHs Oinblie 64 kinobanT, a makcumarnbHa JOBXWHa
A-MSDU wmicTuTb 3HauyeHHs Ginbwe 7935 6anT, npyyomy naHuor 4OAaTKOBO CKOHIrypoBaHun Ang
reHepyBaHHSA Kagpy LWsaxom moaudikauii iCHyt4Ooro ernemeHTa MOXITMBOCTI BMCOKOI MPOMYCKHOT
3gaTtHocTi (HT) wnsaxom gopaBaHHs opgHoOro abo Aekinbkox gopartkoBux 6iTiB go enemeHTta HT-
MOXTMBOCTI, MPUYOMY iCHYOUMA enemeHT HT-MOXNMBOCTI BignoBiaae ctaHaapTy IHCTUTYTY iHXeHepiB
3 eneKkTpoTexHiku i pagioenektpoHiku (IEEE) 802.11; i

nepegasad, CKOHQIrypoBaHun Ans nepeaadi kagpy.

2. MpucTpin 3a n. 1, B skoMy MakcuMarbHa goexuHa MPDU mictutb 8191, 11450 a6o 16383 GanrT.

3. MpucTpin 3a n. 1, B sikomy makcumarnbHa goexuHa A-MPDU wmictute 128, 256, 512 abo 1024
KinobanT.

4. MpucTpin 3a n. 1, B skOMy MakcumanbHa goexuHa A-MSDU wmictute 11195, 11450, 16127 abo
15871 6anT.

5. MNpwucTpin 3a n. 1, B skomy goexunHa MPDU e y3romxyBaHoto, i goBxnHa MPDU moxe Bnbupartumcs 3
OfHOro abo AeKiNbKoX 3HayeHb, ki MeHLi abo OOPIBHIOTL BKA3aHOMY MakKCUMarbHOMY 3HA4Y€HHHO
posxunHn MPDU.

6. MNpucTpin 3a n. 1, B akomy gosxuHa MPDU Bu3Ha4aeTbCs Ha OCHOBI JoBXMHU A-MSDU.

11
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7. MpucTtpin 3a n. 1, B slkOMy A0AaTKOBI GiTM BUKOPUCTOBYIOTBCS ANs CUrHanisauii y3rogykyBaHoro
3Ha4YeHHs1 MakcumanbHoi goBxuHn MPDU.

8. Cnocib 6e30poToBOro 3B'A3KYy, KU MICTUTb €Tanu, Ha SIKUX:

reHepyoTb Kagap, WO MICTUTb LOHAMMeEHLWe OAdHe 3. BKas3iBKM MaKCUMamnbHOI [AOBXWMHM Ons
npotokonbHoro 6roka pgaHux (MPDU) kepyBaHHs pgocTtynom o cepegosuwa (MAC), BkasiBku
MaKkcuMarbHOT fOoBXWUHWM Ans arperoBaHoro MPDU (A-MPDU) abo BkasiBkM MakCUMarnbHOI JOBXWHU
ANs arperoBaHoro cepsicHoro 6noka gaHmx (A-MSDU) MAC, npuyomy mMakcumanbHa gosxvHa MPDU
MICTUTb 3Ha4eHHs, sike Binblie ado gopiBHoe 4095 G6ant, makcumanbHa goexnHa A-MPDU mictntb
3Ha4eHHs Oinbuwe 64 kinobanTt, a makcumanbHa goxmHa A-MSDU micTutb 3HadeHHst Ginblie 7935
6anT,

NPUYOMY reHepyBaHHS Kaapy MICTUTb €Tan, Ha SIKoMY:

MOOMMIKYIOTb ICHYIOUMA eneMeHT MOXIMMBOCTI BUCOKOI MNponyckHoi 3gatHocTi (HT) wnaxom
JofaBaHHA ofHoro abo pJekinbkox popatkoBux 6iTiB o enemeHTa HT-mMoxXnuBOCTi, npuyomy
iCHytoun enemeHT HT-moxnuBocCTi Bignosigae ctaHAapTy IHCTUTYTY iHXEHepiB 3 eneKTPOTEXHIKN i
pagioenekTpoHiku (IEEE) 802.11; i

nepegarwTb Kagp.

9. Cnocib 3a n. 8, B skomy MakcumarbHa goexnHa MPDU mictutb 8191, 11450 abo 16383 GanT.

10. Cnoci6 3a n. 8, B skomy makcumanbHa goexuHa A-MPDU mictutb 128, 256, 512 abo 1024
KinobanT.

11. Cnoci6 3a n. 8, B skoMy makcumanbHa goBxmHa A-MSDU wmictutb 11195, 11450, 16127 abo
15871 6anT.

12. Cnoci6 3a n. 8, B skomy gosxuHa MPDU e ysrogxysaHoto, i gosxvnHa MPDU moxe Bnbupatucs 3
ogHoro abo Aekinbkox 3HayeHb, AKi MeHLWi abo AOPIBHIOTb BKa3aHOMYy MaKCUMarbHOMY 3HA4YeHHIo
poBxunHn MPDU.

13. Cnocib 3a n. 8, B skomy gosxuHa MPDU Bn3HavyaeTbCA Ha OCHOBI AoBxMHU A-MSDU.

14. Cnoci6 3a n. 8, B skoMy [0AaTKOBi GiTM BMKOPUCTOBYIOTBCS AN CUrHanisauii y3rogxyBaHOro
3HaYeHHs MakcumanbHoI goBxnHn MPDU.

15. MNpucTpin gnst 6e30poToOBOro 3B'sA3KY, AKUA MICTUTb:

3acid Ana reHepyBaHHSA Kagpy, LIO MICTUTb LWOHANMEHLLE OAHE 3. BKa3iBKM MaKCUMarbHOI JOBXUHU
Anst npotokonbHoro 6noka gaHux (MPDU) kepyBaHHSA goctynom go cepeposua (MAC), BkasiBku
MakcumMarnbHoi JoBXuHM ans arperosaHoro MPDU (A-MPDU) a6o BkasiBkM MaKkCUManbHOi JOBXWHU
Ansi arperoBaHoro cepsicHoro 6noka gaHmx (A-MSDU) MAC, npuyomMy makcumansHa gosxmHa MPDU
MICTUTb 3Ha4eHHs, sike Binblwe abo popisHoe 4095 GanTt, makcumanbHa gosxmHa A-MPDU mictntb
3Ha4eHHs Oinble 64 kinobanTt, a MmakcumanbHa gosxmHa A-MSDU micTutb 3HadeHHs Ginble 7935
6anT,

npuyomy 3acib Ans reHepyBaHHS Kagpy MiCTUTb:

3acib gna mogudikauii iCHyt04oro eneMeHTa MOXIMBOCTI BUCOKOI NPOMYCKHOI 3aaTHocTi (HT) wnsxom
AofdaBaHHA opHoro abo [Aekinbkox popaTkoBux 6iTiB o enemeHta HT-moxnmBocTi, npuiomy
iCHytouMin enemeHT HT-MOXNMBOCTI BignoBigae ctaHOapTy IHCTUTYTY iHXEHepiB 3 eNeKTPOTEXHIKN i
pagioenekTpoHiku (IEEE) 802.11; i 3acib6 nepegayi kagpy.

16. MpucTpin 3a n. 15, B AkKoMy makcumarnbHa gosxvHa MPDU mictntb 8191, 11450 abo 16383 6anT.
17. MpwucTpin 3a n. 15, B gkomy MakcumanbHa goexunHa A-MPDU wmictute 128, 256, 512 abo 1024
KinobanT.

18. MpucTpin 3a n. 15, B akomy mMakcumanbHa goexuHa A-MSDU wmictute 11195, 11450, 16127 abo
15871 6anT.

19. Mpuctpin 3a n. 15, B akomy posxuHa MPDU e ysrogxysaHot, i gosxuHa MPDU moxe
Bnbmpatmcs 3 opgHoro abo [AekinbkoxX 3HadeHb, sKi MeHwe abo [OpiBHIOKTL BKa3aHOMY
MakCMMarnbHOMY 3HayYeHHIo goxunHn MPDU.

20. MpucTpin 3a n. 15, B akomy gosxmHa MPDU Bu3sHayaeTbcs Ha OCHOBI AoBXMHU A-MSDU.

21. MpucTpin 3a n. 15, B AKOMy J0AaTKOBI BiTWM BMKOPUCTOBYIOTLCA ANst CMrHanisauii y3rogyKyBaHoro
3Ha4YeHHs MakcumanbHoiI goBxunHmn MPDU.

22. MallnHOYUTaHUIA HOCIN, Lo MICTUTb KOMM'HOTEPHY nporpamy, 3bepexeHy Ha HbOMY, MpUYOMY
KoMmM'toTepHa nNporpama MiCTUTb IHCTPYKLIi, SIKi BUKOHYOTbCS ANs:

reHepyBaHHs Kagpy, WO MICTUTb LWOHAWMeEHLLE OAHEe 3. BKa3iBKM MaKCUMarbHOI AOBXWHM Ons
npoTtokonsHoro 6roka gavmx (MPDU) kepyBaHHs pocTtynom pfo cepegosuwia (MAC), BkasiBku
MaKkcuMarbHOT JOBXUHM Ans arperoBaHoro MPDU (A-MPDU) abo BkasiBkM MakCUMarbHOI JOBXWMHU
ANs arperoBaHoro cepeicHoro 6noka gaHmx (A-MSDU) MAC, npuyomy makcumanbHa gosxmHa MPDU
MICTUTb 3Ha4eHHs, sike Binblie abdo gopiBHioe 4095 GanTt, makcumanbHa gosxuHa A-MPDU mictntb
3Ha4yeHHs binblue 64 kinobant, a makcumanbHa goBxuHa A-MSDU micTuTb 3HayveHHs Oinble 7935
0aiT, NpnYoMy reHepyBaHHS Kagpy MiCTUTb:
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MoamdikaLilo iCHYIO4Oro enemeHTa MOXMIMBOCTI BWCOKOT MponyckHoi 3gatHocTi (HT) wnsaxom
JodaBaHHA ofHoro abo pJekinbkox popatkoBux 6iTiB o enemeHTa HT-moxnuBoOCTi, npuyomy
iCHytouMn enemeHT HT-MOXNIMBOCTI BignoBigae ctaHAapTy IHCTUTYTY iHXEHEpPIB 3 eNeKTPOTEXHIKN i
pagioenekTpoHiku (IEEE) 802.11; i

nepegadi kagpy.

23. Touka gocTyny ons 6e34poToBOro 3B'sA3Ky, sika MIiCTUTb:

LLIOHANMEHLLE OAHY aHTEHY;

naHutor, CKOHirypoBaHuin Ons reHepyBaHHS Kagpy, WO MICTUTb LOHaMMEHLLEe OOHe 3. BKasiBKu
MakcuMMarnbHOT OOBXWHW Ans npoTokonbHoro ©6noka pgaHux (MPDU) kepyBaHHs pocTynom Ao
cepeposuwa (MAC), BkasiBkm mMakcumanbHOi AoBxuHu anga arperosaHoro MPDU (A-MPDU) abo
BKa3iBKM MakCUManbHOI [AOBXWHW AN arperoBaHoro cepsicHoro 6noka gaHux (A-MSDU) MAC,
npuyomy MakcumansHa gosxuHa MPDU micTuTb 3HadeHHs, ke Binbwe abo popisHioe 4095 6anT,
MakcumanbHa gosxumHa A-MPDU micTutb 3HauyeHHs Oinblie 64 kinobanT, a makcumarnbHa OOBXWHA
A-MSDU wmicTnTb 3HaveHHs Ginblwe 7935 6ant, npnyomMy NaHUtor 4O4ATKOBO CKOHMIrypoBaHUn Ans
reHepyBaHHs Kagpy LWNAXOM Moaudikauil iCHyI04YOro enemeHTa MOXIMBOCTI BUCOKOI MPOMYCKHOI
3pgatHocTi (HT) wnsaxom gopgaBaHHA ofgHoro abo gekinbkox gogaTtkoBux 6iTiB oo enemeHTta HT-
MOXJSTMBOCTI, NPUYOMY iCHYOUMI enemeHT HT-MOXNMBOCTI Bignosigae ctaHaapTy IHCTUTYTY iHXeHepiB
3 eNnekTpoTexHiku i pagioenekTpoHiku (IEEE) 802.11; i

nepegasad, CKOHQIrypoBaHun ona nepegadi kagpy 3a 4ONOMOror LWOHaNMeEHLIEe OAHIET aHTEHN.
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BO B1 B2 B4 BS B7
INopsnok MakCHMaTbHOT HOBXKUHM A- IToyaTkoBHii iHTEpBaI 3apesepBo-
MPDU MakcumaisHoro A-MPDU BaHO
Okrern: <t 1

1
[Tone A-MPDU-napamerpis

dir. 4

Biru: BO B3 B4 B15 BI6 B23 B24 B31
3apesepsosauo | JIoBxuHA MPDUI CRC XapakTepHCTHKa Posuinbﬂnxa] MPDU

v
Hanos- ¢
HEHHA

MPDU-po3ainbHUK
4
®opmatr A-MPDU-ninkanpy

Okretu: - > 3MiHHa 0-3

®ir. 5

600

7 602

3renepyBaTH Kajp, O MiCTUTb FPYyNy 3 0/THOr0 200 XeKiJIbKOX
niaxaapis, 1 oAHiET mepeaayi, NpUYOMY IOHAKMEHHIe OJHH 3
NiAKaApiB MiCTUTH BKA3iBKY JOBKHHH IIOHAHMEHIIe 0OHOrO 3 MiAKaApiB
i us BKaziBka MicTHTD Ginbiie 12 Gitis

75
IlepexaTn kaap

dir. 6
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IToxne nomsknn xaapis

JoBxuna A-MSDU Biagnmosigua gos:xuna MPDU
3839 4095
7935 8191
11194 (a6o 1 1450) 11450
16127 16384
®ir. 7
Okretn 1 r802 1 f804 f806
D Jlowxkuna (TBD) JlopkuHa Kanpis |-
75) T'BD 5
bitn 3 r808 2 f810 1 f812
Makc}\iﬁg{jﬂm A | Maxe, nopsuia A- | Maxe, romiaia
(a6o nopsnok hsbu MSDU TBD
JIOBXKHHH) i
|

®ir. 8
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f902 L904
HOPHHOK MakcuMaabHa AOBXKHHA
MaKCHMAJIbHOT A-MSDU - 2 6irn (0-3)
nosxuHu A-MPDU -3
oitu (0-7)
0: 8kB 0: 3839 Baiir
1: 16kB 1: 7935 Baiir
2:32kB 2: 11195 Bar
3: 64K6 (3: 16127 bairr )
4: 128KB
5: 256 Kb
6: 512 kB
7: 1024 KB
(=2713+H)
®ir. 9
/1002 /904
Makcumanbia MaxkcHMaJibHAa
aosxuHa A-MPDU - 3 | jossxuna A-MSDU - 2
oiru (0-7) 6itu (0-3)
0:8KkB 0: 3839 Baiir
1: 16 k6 1: 7935 Bair
2: 32 KB 2: 11195 Baitr
3: 646 (3: 16127 Bairr )
4: 128k
5: 256 KB
6: 512 Kb
7: 1024 K6
@ir. 10A
1002 904
MakcumaibHa MakcumanbHa
noexkuaa A-MPDU - 3 | noxkuna A-MSDU - 2
6itu (0-7) oirn (0-3)
0: 8KB 0: 3839 Bair
1: l6 KB 1: 7935 Bair
2:32k6 2: 11195Bair
3: 64 K6 (3: 16127 gair )
4: 128KB
5:256 Kb
6:512 Kb
7: 716 KB
®ir. 10B
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1100

/]102

3reHepyBaTH KaJip, [0 MiCTHTb IOHAHMCHILE O/IHE 3: BKa3iBKM MaKCUMaJIbHOT
JOBXKUHH JUTA MPOTOKONBHOTO 610Ka annx (MPDU) kepyBaHHs I0CTYTOM 10
cepenopuia (MAC), Bka3iBKU MaKCHMAJIBHOT JIOBJKHHH [UUIS1 arpEroBaHoro
MPDU (A-MPDU), Bka3iBki MaKCHMaJIbHOI TOBXHHH JTA CEpBiCHOro 610Ka
nanux (MSDU) a6o Bka3iBKU MaKCHMAIBHOT JIOBXKHHHU JUISL arPETOBAHOTO
MSDU (A-MSDU), npudomy MakcumaiabHa Josxusa MPDU mictuts
3HauyeHHs Oinbine abo popisHioe 4095 GaiiT, MakcuMaibHa JoBKUHA A-MPDU
MIiCTUTH 3Ha4YCHHA Oipine 64 xinobaiit, MakcuMaibHa JoBxuHa MSDU
MicTUTB 3Ha4eHHS Oinblie abo fopiBHIOE 2304 GaiiT, 2 MaKCUMalTbHA JOBXHHA
A-MSDU wmicTuthb 3HaueHHs Ginbine 7935 Gaiit

v 1104
IlepeaaTn kaap
@ir. 11
1200
1210 1220
Ba3zoBa crannuis
KopucryBaubke 06JagHaHHs
fli’.li’.
KoMnoseHT reHepyBaHHs £ 1222
Ka/piB KomnoneHnT npuiiomy Kaapis
= Kanp(n)
——————— ]
1214 l Kamp(n) 1224
Komnonent nepenadi KOMIIOHEHT BU3HAYEHHS PO3MIipY
KapiB MPDU/A-MPDU/MSDU/A-MSDU
Posmipu
l PY 1226
I O0poGHHii KOMNOHEHT |
/1216
KomnonenT npuiiomy ACK- ACK 1228
MOBMOMICHAN == LKomnoHeHT nepeaaui ACK-nosizomiaenns l
®ir. 12
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