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AHanus ctaHpapTta 802.11

KpaTkuit 0630p pa3siuyHbIX BbiINYyCKOB CTaHAapTa

Bce Bbinycku cTaHpapTa 802.11, onncaHHble 34ecb, OTHOCATCA K Bepcun 1999 ropa.

PatucdunumnpoBaHHble CTAaHAAPTDI

Ha3sBaHue OnucaHue

802.11a |54 M6/c Ha YacToTe 51T

802.11b |11 M6/c Ha YacToTe 2.4 Ty

802.11g |54 M6/c Ha YacToTe 2.4 Ty

802.11d |OononHWUTEeNbHbIE PErYANPYIOLLNE OOMEHbI

802.11e |KayvecTBo cepsuca (QoS)

802.11F |Inter-Access Point Protocol (IAPP)

802.11h |/36aBneHne OT UHTEpPGEPEHLNN B €BPOMENCKUX CNYTHUKAX
802.11i CtaHpapT 6e3onacHoOCTH

802.11j PacwmpeHns onsa dnoHunn

CraHpapTbl B pa3paboTke

Ha3ssaHue OnucaHue Llenb ynyyweHus

802.11k |Radio Resource Management (RRM) yno6CcTBO ynpasneHus

802.11ma |OpraHunsaunoHHas pabota ans 802.11 MpuseneHme BCex npeablay X

BbIMYCKOB K eAnHOMY onucaHuio 802.11

MoCcTpoeHne BbICOKOCKOPOCTHbIX CeTeln C

802.11n |aHTEeHHaMW MHOroKaHaJibHOro BBOAA W BbIBOLAA |NPOU3BOAUNTENIBHOCTb
(MIMO)

802.11p |Cpeabl onda TpaHcnopTa (5.9 IMMw) rMbKOCTb BHEAPEHNS

802.11r  |BbICTPLIA POYMUHT NPON3BOANTENILHOCTb

802.11s |becnpoBogHble mesh-ceTn rMOKOCTb BHEAPEHUS

802.11T |CTaHpapTHbLIE TECTOBLIE NMpoUEaypbl

802.11u |BHyTpeHHAs paboTa C BHELIHUMU CETAMM JIerKoCTb MCNOJIb30BaHMUA

802.11v  |YnpasneHue 6ecrnpoBOAHbIMU CETAMU yno6CcTBO ynpasieHus

802.11w |3alLuLLEHHbIe yrpaBasOLWMe Kaapsl 6e3onacHOCTb

802.11y ?gukx(??v;HmposaHme Ha YacTtoTe 3.65-3.7 Tu B FUBKOCTb BHEpeHNS

Ona mHornx WLAN 6e3onacHOCTb B 4OoCTaTO4YHOM cTeneHn obecneynsaetcsa Wireless Fidelity
Protected Access 2 (WPA2), n3aMeHeHNs HY>XXHbl ON8 yaydleHNs yrnpaBaseMocTu n
NPON3BOANTENILHOCTH.

CepTudukauus

YCnewHoCTb NCNoNb30BaHUA 6eCI'IpOBO)J,HOI7I CBA3WN 3aBUCUT OT CNneaytolero:
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* HOBblE BbIMYCKWN CTaHAapTa, HanpaB/ieHHble Ha Yay4ylleHne Nponu3BoANTENbHOCTH,
6e30nacHOCTY, HAaCTPaMBAEMOCTM U NPOCTOThLI BHEAPEHNS;

e CNOCOBHOCTb K B3aMMOLENCTBUIO C APYrMMK CTaHAapTaMu, YTO rapaHTMpyeTca
ceptudpmkaumen Wi-Fi Alliance.

Ho rapaHTunsa B3aMMoAencTBma He obeLlaeT, 4To NPOABUHYThIE (YMTal: “HeCcTaHAapPTHbIE”) CePBUCHI
noctasLwmkos byayT paboTate 6e3 cyyka n 3agopuHku. Wi-Fi Alliance byneT 0T3biBaTb MULEH3UIO
npu npobnemax BO B3aUMOAENCTBUN CO CTaHAAPTHLIMU (PYHKLUNAMU CTaHAAPTHbLIX YCTPOMCTB.

be3onacHOCTb

e CtaHpapT 802.11i pewnn camyto ocTpyto npobnemy 6€30MacHOCTU - COXPAaHHOCTb AaHHbIX -
npu nomowmn ncnonb3osaHns AES. Ceptudukat 6esonacHocTn Wi-Fi Protected Access 2 (WPA2)
ans Hero sbinyctun Wi-Fi Alliance.

e CtaHpapT 802.11w obecneynT LEeNOCTHOCTb AaHHbIX 1 gobaBnsdeT 3aWmnTy ynpaBasoLwero
Tpaduka.

KauyectBo cepBuca (QoS)

B cBsi3n ¢ BHegpeHuem becnposoaHoro Voice over IP (VolP) nossuance HoBble 3adayn. be3 QoS
coeanHeHmsa Tnna Voice over Wi-Fi (VoFi) o4eHb 3aBUCAT OT SIBIEHUA COPEBHOBAHMA 3a NOAOCY
nNponycKaHus, fa)xe ecnv CopeBHyoLWmnecs Tpadrkm Mmanbl.

e CtaHpapT 802.11e onucbiBaeT QoS ansa 6ecnposoaHom cAsn. CepTudukat Wi-Fi Multimedia
(WMM) npoBepseT ero B3auMoaencTene C opyruMu cTaHgapTamu. Ytobel caenatb Tpadduk
npefckKasyembliM, B CTaHAapTe UCMOJb3YIOTCA 4 YPOBHSA NPUOPUTETOB U APYrUe MEXaHU3MbI.
802.11e rapaHTumpyeT, 4T0 TpadprK AaHHbIX He ByaeT oTpuLaTenbHO BANATbL Ha FOJI0COBOM
Tpadhduk. CTaHgapT obecneymBaeT yCTPONCTBAM TaKoW e NPUOpUTET TErMpoBaHMA 1
ynpasfieHus, Kak nposogHon Ethernet.

OpgHako: HekoTopble KapTbl gocTtyna B ceTb (NIC) MeaneHHO NepektoYalnTca Mexay To4YKaMu
[0CTyna, U3-3a Yero CHWXaeTcs npon3soanTensHocTb VoFi, faxe Korga ucnonssyetca WMM.

802.11n

HepnoctaTok 6ecnpoBofHbIX ceTeil (B3aMMHOe BIMAHME YaCTOT) CTaHLapT npeBpaLlaeT B
LOCTOUHCTBO, UCnosb3ysa TexHonoruo MIMO (multipath input, multipath output).

MIMO nepepnaeT MHMOPMaLMIO CUHXPOHHO MO BCEM KaHanaM, TEM CaMbIM YBEIMYMBASA MOJIE3HYIO
NPoONycKHYy cnocobHocTb ¢ 30 MbuT/c (no 802.11g nnm 802.11a) o coteH MbuT/C.

B oTnnyme ot OpYyrnx JIONOJIHEHWNI CTaHAapTa, n0Tpe6yeT N3MEHEHNA B alnmnapaType.
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YnpasneHue ceTblio

MOHI/ITOpI/IHF N KOHTPOJIb Ppaano-nmcTo4HMKa.

B 6ecnpoBofHbIX ceTAX cTaHAapTa 802.11, B 0T/MYMeE OT COTOBbLIX CETEN, YNpaBAsioLLei ABNseTCs
cama paboy4as cTaHUMsA, a He ceTb. Kaxaasa CTaHuusa onpeaenseT CBov AeACTBUA MO NepeMeLLeHno
Mo CETW U KOOPAMHALIMIO MO BPEMEHM, YTO BeJEeT K HENpeACcKa3yeMoi Mpon3BoANTENbHOCTM,

e 802.11k (ynpaBneHve pagno-McTO4HUKOM) - MOHUTOPUHT. OnpefeneH cTaHgapT
ynpasnsoLwein nHpopmaLum 1 npoTokos. BosmoxeH cbop Takon nHpopmaLmm, Kak cuna
curHana, 6avxanwme CTaHUMM U TOYKM JOCTYyMa.

e 802.11v (ynpaBneHne 6ecnpoBOAHON CETbIO) - ynpaBaeHme. BO3MOXXHOCTb CETW BANATb Ha
noBefeHne CTaHuuin. Hanpumep, To4Yka AOCTYMNa MOXET yKa3aTb CTaHUWW, KyLa 1 Koraa
LBUraTbCS M KaKoW KaHan UCnosib30BaThb.

Mpobnema: HeT cTaHAApPTa A5 KOHUIYPUPOBaHUS 1 YNpaBieHWs To4KamMu AocTyna. Mo3Tomy
cnepyetT nubo aenate WLAN romMoreHHon, nnbo MHTEpPNpPeTUPOBaTh BCE TOYKMN [OCTYMNA Kak cpeay u
CMoJIb30BaTh CPEACTBA YNPAB/IEHNS TPETLEr0 YPOBHS.

e B 2007 rogy unm no3»xe 0XXUAaeTCs BbIX0A cneundukaunm ynpasaeHms To4Kamm 4octyna -
5T0 KoHTponb n ObecnevyeHne becnpoBogHbix Touek pgocrtyna (Control and
Provisioning of Wireless APs, CAPWAP). Ceinyac HabnogaeTcsa HefoCTaToOK CTaHO4apTOB B
3TON obnacTu.

BbicTpoe nepeMeLleHue

|_|pl/l nepeMeweHnn CtaHUunn OT OZIHOW TOYKMN 00CTYyNa K ﬂ,pyFOIZ OHa nNpoxoaounT cneagywuine Ctagnn:

* repeaccoumnaumns ¢ HOBOW TOYKOW [0CTYnNa,
* ayTEeHTM(MKaLMNA CTaHLMM Ha HOBOM TOYKe A0CTYNa,
e pe3epBaumsa pecypcoB ans obecneyveHuns QosS.

YepHoBuk IEEE 802.11r - buicTpoe lMNepemelleHne (PoyMUHr) - cneumduumnpyeT npoToKoN
NOOTBEPXAEHNA YCTAHOBNEHUSA CBA3N MEXAY CTaHUMEN N TOYKOM AocTyna. MpoTokoa no3sonseT
CTaHUUKM NoNy4YnTb cepTdukaTt beszonacHoCTM (ayTEHTUMULMPOBATLCA) N pecypcbl Ansa obecnevyeHmns
QoS 0o nepemelleHnsa B 30Hy HOBOW TOYKM AOCTYNa.

byneT ocobeHHO noneseH peannsaumnsM C aBTOHOMHbIMK TOYKaMK OOCTYNa U yAyHLWNUT ABUXKEHME
VoWLAN Tpaduka.

NMpocToTa UCNOJNIb30BaHUA

Ina Toro, 4Tobbl NoNb30BaTENb HE Nepebupan BCe BO3MOXKHbIE MAEHTU(HNKATOPLI CEPBUCOB ANS
poctyna K WLAN, npeanaraeTcs Bbl4aBaTb CMIUCOK TONbKO AOCTYMHbLIX CEPBUCOB (Hanpumep,
cBobOAHbIN [OCTYM, NOAAEPXKKA aKKAYHTOB iPass, 4OCTYN TO/IbKO ANS rocTen oTens), 4to n byner
peannsosaHo B 802.11u.
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'MbKocCTb BBOAA B aencTBue (YCTAHOBKM/MCMNOJNIb30BaHUA)

e 802.11y no6aBUT BO3MOXXHOCTb paboTbl Ha HOBOM YacToTe B 3.65-3.7 I'Tw,

e 802.11p (WAVE, Wireless Access in Vehicular Environments) obecneynt KoMMyHMKaL Mo
TPaHCNOPTHOr0 CPeACTBa M MPUAOPOXKHOM TOYKM JOCTYNa UK APYroro TPAHCMOPTHOro
CcpeacTBa Ha 60/1bLLION CKOPOCTU N HEBONbLLMX PACCTOAHNSAX Ha YacToTe 5.9 Tu.

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

BecnpoBOoAHOMU NapapoKcC

CeTu Tvna WLAN 06bI4HO, KaK HM NapafokKCasbHO, 3aBUCAT OT NpoBoAHbIX LAN. Bbixogom B cny4asx,
KOrfa 3TO HEBO3MOXXHO WJIM HEMPAKTUYHO, MOXET cTaTb 6ecnpoBoaHas mesh-ceTb (MONHOCTLIO
6ecnpoBoaHas). Ee neueHTpann3oBaHHas TONOJOrMA, rae TOYKM AOCTyNa “BMAAT” OApyr apyra,
Nnoxo)xa Ha apxmTekTypy MHTepHeTa.

e 802.11s obecneynT MapwpyTm3aunio mesh-cetn Ha ocHoBe OLSR (IETF RFC 3626), 4T0
MO3BO/IUT NPOAYKTAM pa3/iMyHbIX MOCTaBLLMKOB B3aMOLENCTBOBATL APYr C APYrOM.

HecmoTps Ha Takue paly>XHble NepcnekTuBbl BONbLINHCTBO KPYMHbIX pa3paboTok byaeT paboTaTb
TOJIbKO C O4HMM MOCTABLUNKOM, TaK KaK 3TO YyNPOCTUT yrpaBieHne CeTbO U NO3BOJIUT COXPaHUTb
“yCoBepLUEHCTBOBaHMSA", KOTOPble CO34al0T NOCTaBLWKUKKN nosepx 802.11s.

PekoMMeHaauuu
®duU3nyecKun ypoBeHb

KomnaHusm cnepyet BoibupaTs 802.11a B KayecTBe CTaHAapTa (yHKUMoHMpoBaHuA. 802.11a
obecneymnBaeT 23 HenepekpbIBalOWMXCA KaHana, a B 802.11b/g nx Tonbko 3. bnarogaps Takomy
KONNYEeCTBY AOMNONMHUTENbHbLIX KaHA/I0B MOXHO PaCcCTaBAATb TOYKM AOCTYyNa C 60NbLION NAOTHOCTbIO
N MCNOb30BaTb 60NbLION CNEKTP. BONLLWMHCTBO YCTPONTB, NOAAEPKMBAIOLLNX 3TOT CTaHAapT,
nogaepXxmeatT Takxe n 802.11h.

802.11h obecneynBaeT aBTOMaTM4eCKNe BbIBOP KaHana 1 peryanpoBaHne MOLLHOCTN.

KomniaHum c/ieyeT BHEAPATb TOYKN AOCTYra n CeTeBbIE KapThbl (NIC), rnogaepxunBawuine
802.11a/b/g.

Netanu

wlan_primer
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PaTudurunpoBaHHble CTaHAAPTHI

CTaHAapThl B CTaaun pa3paboTku

Links

e http://en.wikipedia.org/wiki/Comparison_of wireless _data_standards
e http://en.wikipedia.org/wiki/IEEE_802.11s
e http://en.wikipedia.org/wiki/OLSR
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