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AHann3 ctaHgapTta 802.11

AHanus cTaHpapToOB

KpaTkui 0630p pa3siMyHbIX BbiINYyCKOB CTaHAapTa

Bce Bbinyckn cTaHdapTa 802.11, onncaHHble 34ecCb, 0OTHOCATCA K Bepcun 1999 roga.

PatuduumnpoBaHHble CTaHOaAPThI

HasBaHue OnucaHue

802.11a |54 M6/c Ha YacToTe 51T

802.11b |11 M6/c Ha 4yacToTe 2.4 Ty,

802.11g |54 M6/c Ha YacToTe 2.4 T

802.11d |dononHUTeNbHbIE peryampyoLwmne OMeHbl

802.11e |KayecTBo cepsuca (QoS)

802.11F |Inter-Access Point Protocol (IAPP)

802.11h |/36aBneHne oT UHTEPGEPEHLNN B EBPOMENCKNX CNYTHUKAX
802.11i  |CtaHpapT 6e3onacHoCTuK

802.11j PacwmpeHuns onsa dnoHun

CraHpaptbl B pa3paboTke

HasBaHue

OnucaHue

Llenb ynyyweHums

802.11k

Radio Resource Management (RRM)

ynobcTBO ynpaBneHus

MpuBeneHne BCex NpeablayLwmnx

CLUA (?)

802.11ma |OpraHu3aunoHHasa pabota ona 802.11 BbIMYCKOB K € AMHOMY OMUCaHNIo
802.11
MocTpoeHMe BbICOKOCKOPOCTHBIX ceTel C
802.11n |aHTeHHaMW MHOrOKaHasbHOro BBOAA W BbIBOLA  |NPOM3BOAUTESIbHOCTb
(MIMO)
802.11p |Cpegnbl onda TpaHcnopTa (5.9 MMw) rmbKoCTb BHEAPEHNS
802.11r  |bbICTPLIN POYMUHT Npou3BOOMUTESIbHOCTb
802.11s |becnpoBofHble mesh-ceTu rMOKOCTb BHeLpeHUs
802.11u  |BHyTpeHHAs paboTa C BHELWHUMU CETAMMU JIerKOCTb MCMNOJIb30BaHMWS
802.11v  |YnpaBneHue 6ecnpoBOAHbLIMU CETAMY yno6CcTBO ynpasnieHns
802.11w |3alLuLLeHHble ynpaBasoLwme Kaapsl 6e30nacHOCTb
802.11y OyYHKUMHUPOBaHME Ha YacToTe 3.65-3.7 Tu B FUBKOCTb BHEADPEHMUS

Ona mHorux WLAN 6e30nacHOCTb B 4oCTaToO4HOM cTeneHn obecnevynsaetca Wireless Fidelity
Protected Access 2 (WPA2), n3MeHeHUs Hy)XHbl ANS YAyYLWEeHNs yrpaBasSemMocTy 1
NPOV3BOAMNTESIbHOCTM.
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Ceptucdpukauums

YCnewHoCTb NCNONb30BaHUA 6eCI'IpOBO,EI,HOI7I CBA3WN 3aBUCUT OT Cnenytowero:

* HOBbIE BbIMYCKM CTaHAapTa, HanpaBJ/ieHHbIE Ha YJly4LlEeHMe NPON3BOANTENLHOCTMH,
6e30nacHOCTY, HAaCTpPanBaeMOCTMN U NPOCTOThLI BHEAPEHNS;

e CroCOBHOCTb K B3aMMOAENCTBUIO C APYrMMU CTaHAapTaMu, YTO rapaHTUpyeTCs
ceptudgmkaumen Wi-Fi Alliance.

Ho rapaHTumsa B3aMMoAencTBma He obellaeT, YTOo NPOABUHYTLIE (YMTal: “HeCcTaHAapTHbIE”) CepBUCHI
nocTaswmkoB byayT paboTtaTb 6e3 cydka n 3apgopuHku. Wi-Fi Alliance byneT oT3biBaTb NNLEH3UIO
npv npobsiemax BO B3aMOAENCTBUN CO CTaHAAPTHbLIMK (PYHKUMAMN CTaHAAPTHbLIX YCTPOMCTB.

be3onacHOCTb

e CtaHgapT 802.11i pewunn camyto ocTpyto npobnemy 6€30MacHOCTU - COXPAaHHOCTb AaHHbIX -
npu nomowmn ncrnonb3osaHns AES. Ceptudukat 6esonacHocTn Wi-Fi Protected Access 2 (WPA2)
onsa Hero BbinycTun Wi-Fi Alliance.

e Ctangapt 802.11w obecneymnT LEeNOCTHOCTb AaHHbIX 1 gobaBnsdeT 3alWnTy ynpasasoLwero
Tpaduka.

KauyectBo cepBuca (QoS)

B cBAa3n ¢ BHegpeHnem becnposogHoro Voice over IP (VoIP) nosiBunnce HoBble 3afayn. bes QoS
coegmHeHmnsa Tuna Voice over Wi-Fi (VOFi) 04eHb 3aBUCAT OT SABAEHUSA COPEBHOBAHMS 3a NOJOCY
nponycKaHus, fa)xe ecsiv CopeBHyoLmnecs Tpadp@ukm Mmanbl.

e Ctanpapt 802.11e onucbiBaeT QoS ana becnposonHom cessun. CeptudmkaT Wi-Fi Multimedia
(WMM) npoBepsieT ero B3aMmMogencTeme C gpyrumm ctaHgaptamu. Ytobbl caenatb Tpadduk
npenckasyembiM, B CTaHAAPTE UCMONb3YIOTCA 4 YPOBHS MPUOPUTETOB U APYrne MeXaHU3Mbl.
802.11e rapaHTupyeT, 4TO TpadhhnK AaHHbIX He ByaeT oTpMLUATENbHO BAMATL Ha FOI0COBOW
Tpadduk. CtaHgapT obecneymBaeT yCTPONCTBAM TaKOW XXe MPUOpUTET TErMPOBAHUSA U
yrnpaBieHus, Kak nposoaHomn Ethernet.

OpHako: HekoTopble KapTbl gocTtyna B ceTb (NIC) MeanieHHO nepektoYaloTCa Mexay To4KaMu
[0CTynNa, M3-3a Yero CHMXXaeTcsa Npon3BoaAnTenbHOCTh VOFi, Aaxe Korga ucnons3yetca WMM.

802.11n

HepocTtaTok 6eCcnpoBOAHbIX ceTen (B3aMMHOE BANSHME YaCcTOT) CTaHAApPT NpeBpaLLaeT B
LOCTOMHCTBO, NCNosb3ya TexHonoruo MIMO (multipath input, multipath output).

MIMO nepenaeT MHpOPMaLMIO CUHXPOHHO MO BCEM KaHaJlaM, TeM CaMbIM YBeJIM4MBas MNoJie3Hyo
NponyckKHy cnocobHocTb ¢ 30 MbuT/c (no 802.11g nnm 802.11a) o coteH MbuT/c.
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B oTnnyme ot OPpYyrnx JIOMNOJIHEHUI CTaHAapTa, n0Tpe6yeT N3MEHEHNA B alnmnapaType.

YnpaBsieHue ceTblo

MOHWUTOPWHT N KOHTPOJIb PafNO-NCTOYHMKA.

B 6ecnpoBofHbIX ceTsx CTaHAapTa 802.11, B OT/MYME OT COTOBbLIX CETEN, YNpaBNstoLLen ABASeTCS
cama paboyasi CTaHUMS, a He ceTb. Kaxaas cTaHuus onpeaenseT CBOM AENCTBMSA MO NEPEMELLEHMNIO
Mo CETU 1 KOOPAUHALMIO MO BPEMEHU, YTO BEAET K HEMpeLCKa3yeMon Npon3BOANTENbHOCTMU.

e 802.11k (yrnpaBneHve pagno-McTO4HUKOM) - MOHUTOPUHT. OnpefeneH cTaHgapT
ynpasasowen nHgpopmaunm n npoToko. BoamoxxeH cbop Takon nHgpopmaumm, Kak cuia
CurHana, bnvxanwme CTaHUMM U TOYKU JOCTYyNa.

e 802.11v (ynpaBneHne 6ecnpoBOAHON CETLIO) - yNpaBaeHne. BO3MOXXHOCTb CETU BAMATbL Ha
noesegeHne cTaHumin. HanpmuMep, To4Ka AOCTYyNa MOXET yKa3aTb CTaHUWUN, KyAa W Koraa
ABUraTbCsA N KaKOW KaHasl UCNoJib30BaTb.

Mpobnema: HeT CTaHAapTa N9 KOHPUTYPUPOBaHMSA 1 YNpaBaeHUs To4KaMu gocTyna. Mosatomy
cnepyetT nmbo genatb WLAN romoreHHon, nMbo MHTepnpeTUpoBaTb BCE TOYKM OCTYNa Kak cpeay v
NCrnonb30BaTh CPeACTBa YrpaBieHNs TPeTbero ypoBHS.

e B 2007 rogy nav nosxe 0XKuaaeTcs BbIX0L cneundurKaLnm ynpasieHus To4Kamm gocTyna -
5T0 KoHTponb n ObecnevyeHne becnpoBogHbix Touek pgoctyna (Control and
Provisioning of Wireless APs, CAPWAP). Cenvyac HabnogaeTcs HefoCTaToOK CTaHAapTOB B
3TOoM obnacTu.

BbiCTpOoe nepeMelleHue

Mpn NnepeMeLLeHn CTaHUUN OT OAHOM TOYKM AOCTYNa K APYroi OHa NpoXoauT cieayoLine CTagun:

e repeaccoumnaumns C HOBOM TOYKON AOCTYnNa,
* ayTEeHTU(MKaLMNA CTaHLMM Ha HOBOM TOYKE O0CTYNa,
e pe3epBaumnsa pecypcoB ans obecneyveHus QosS.

YepHoBuk IEEE 802.11r - buicTpoe lMNepemelleHne (POyMUHr) - cneumduumnpyeT npoToKoN
NOATBEPXAEHNA YCTAHOBNEHUS CBA3N MeXAY CTaHUMen N TOYKOM AocTyna. MpoTokoa no3sonseT
CTaHUMM Nony4nTh cepTumkaT BesonacHOCTM (ayTeHTMdULMPoBaTLCA) U pecypchl Ana obecneyeHuns
QoS 0o nepemelleHnsa B 30HY HOBOW TOYKM AOCTYNa.

byneTt ocobeHHO NoneseH peann3aunsMm C aBTOHOMHbLIMW TOYKaMU JOCTYMa U YAYHLWNT OBMKEHME
VoWLAN Tpadguka.

NMpocToTa UCNoJIb30BaHUA

Ana Toro, 4Tobbl Nosib30BaTeNb He Nepebupan BCe BO3MOXHbIE MAEHTUPUKATOPbI CEPBMCOB A4
poctyna K WLAN, npefnaraeTtcs Bbl4aBaTb CIMCOK TOJIbKO AOCTYMHbIX CEPBUCOB (Hanpumep,
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CBOOOAHLIN [OCTYN, NOALEPXKKA aKKayHTOB iPass, LOCTYN TONbKO A4 rocTen oTens), 4to n bygeTt
peannsosaHo B 802.11u.

'MbkocTb BBOJa B AecTBUe (YCTAaHOBKM/MCNOJb30BaHUSA)

¢ 802.11y f06aBMT BO3MOXHOCTb paboThbl Ha HOBOW YacToTe B 3.65-3.7 T L.

e 802.11p (WAVE, Wireless Access in Vehicular Environments) obecneynt KoMMyHMKaL Mo
TPaHCMOPTHOr0 CPeACTBa M NMPUAOPOXKHOM TOYKM AOCTYNa UK APYroro TPAHCMOPTHOro
CpeacTBa Ha 60/1bLLION CKOPOCTU N HEBONbLLMX PAaCCTOAHMUSAX Ha YacToTe 5.9 Tu.

Csoto nienTy B ynyyuweHue ctaHgapta 802.11 yxe BHeC/M Takue ero Bbinycku, kak 802.11h, 802.11d
n 802.11j.

BecnpoBoAHOWU NapagokKc

CeTu Tvna WLAN 06bI4HO, KaK HM NapafokKCcasibHO, 3aBUCAT OT NpoBoAHbIX LAN. Bbixogom B ciy4yasx,
KOr4a 3TO HEBO3MOXXHO MM HEMPAKTUYHO, MOXKET CTaTb becnpoBogHas mesh-ceTb (MOMHOCTLIO
6ecnpoBogHas). Takas s4encTas OeLeHTpa n30BaHHas TOMOMOrUs, rae TONKN AoCTyna “BMasT”
Apyr Opyra, noxox)a v Ha apxutekTypy HTepHeTa.

e 802.11s obecneynTt mapLupyTmr3laumo mesh-cetn Ha ocHoBe OLSR (IETF RFC 3626), 4yTo
MO3BOUT NPOAYKTAM pa3/IMyHbIX NOCTaBLLMKOB B3aMOLENCTBOBATL APYr C APYroOM.

HecmoTps Ha Takue paly>XHble NepcnekTuBbl 6ONbLLINMHCTBO KPYMHbIX pa3paboTok byaeT paboTaTb
TOJIbKO C O4HMM MOCTABLUNKOM, TaK KaK 3TO YNPOCTUT yrpaBieHne CeTbO U NO3BOJINT COXPaHUTb
“yCoBepLUEHCTBOBaHMSA", KOTOPble CO34al0T NOCTaBLWKUKKN nosepx 802.11s.

PekoMMeHAaauuum

®duU3nyeCcKumn ypoBeHb

KomnaHusam cnepyet BoibupaTs 802.11a B KayecTBe CTaHAapTa (yHKUMOoHMpoBaHuA. 802.11a
obecneymnBaeT 23 HenepekpbIBaOLWMXCA KaHana, a B 802.11b/g nx Tonbko 3. bnarogaps Takomy
KONNYECTBY AOMNONHUTENbHbLIX KaHA/I0B MOXHO PaCcCTaBNATb TOYKM A0CTYyNa C 60NbLION NAOTHOCTbIO
N NCNOb30BaTb 60NbLION CNEKTP. BOSIbLLIMHCTBO YCTPONTB, NOAAEPKMBAIOLLNX 3TOT CTaHAapPT,
nogaepXxmeatT Takxe n 802.11h.

802.11h obecneynBaeT aBTOMaTM4eCKne BbIBOP KaHana 1 peryanpoBaHne MOLLHOCTN.

KomniaHum cJieyeT BHeEAPATb TOYKN AOCTYra n CeTeBble KapThbl (NIC), rnogaepxunBawuine
802.11a/b/g.
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Netanu

wlan_primer
PaTuununpoBaHHble CTaH4APTHI

CTaHapTbl B CTaaun pa3paboTku
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