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PoymuHr Ha 6a3e maplupyTtudatopa\todek goctyna SNR-CPE
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o OO6GLume cBegeHus

» PoyMUHroBble NPOTOKOMbI

» Hactponka murpauum

e [Npumep paboTbl poymyHra Ha 6ecnpoBogHOM MapLUpyTM3aTope

Oobwme cBegeHust

Yalle BCero, poyMMHroM HasblBaeTcs NPoLIECC NepenoaKIIioYeHNst yCTPOUCTBa k 6ecnpoBOAHOI CETV NpK NepeMeLLeHnn ero B npoctpaHcTee. Mpouncxogut aTo Toraa,
KorAa NpuHMMaemasi MOLLHOCTb paduocurHana ocnabeBaeT ¢ paccTosiHueM A0 nepeaatyuka, B pesynbsrate Yero nagaeT addekTuBHas CKOpocTb nepeaaym
MHOPMaLMK, a Takke pacTyT KaHanbHble OWNGKM BNNoTb A0 o6pbiBa 6ecnpoBOAHOrO coeanHeHust. Mpu Hanuuumn B paguo-cetn ¢ ogHUM nmeHem (SSID) Gonee yem
OfHON TOYKM AOCTYNa, NepemelleHne MobunbHoro aboHeHTa 13 30HbI yBepeHHo paboThl B npeaenax nepBoi TOYKM AOCTYNa B 30HY, rAe CUrHamn oT BTOPOW TOYKK
[0CTyNna KayecTBeHHee (Bbllle MOLLHOCTb, 60rbLUe OTHOLLEHWe CUrHan/LyM) MOXeT NPOU30NTU Takoe NepenoaknioYeHne.

SNR-CPE nogaepxvBaeT BeCb He06X0AUMbIN Habop yHKLWI Ans opraHu3aumm GecLloBHOMO pOyMUHra B 6eCrnpoBOAHON CETU, KOTOPbI MOXET GblTb MPUMEHEH He
TONbKO B ocpmce, TOProBOM LIEHTPE, HO 1 B JOMALUHNX YCNOBUAX.

Peanuaauusi poymyHra B CeTv NMO3BOMNUT He TONbKO MUTpUpoBaTh 6e3 NoTepu noneaHoro Tpaduka Mexay Toukamu AoCTyna, HO U pacnpeaenuTb Harpyaky mexay
pa3HbIMU TOYKaMU JOCTYNa BHYTPY CETU.

© BHumanue! [Ins koppekTHO paboTbl poyMUHra HeOBX0AMMO YTOGLI BCE TOYKM JOCTYNa HaXOAMMMCh B OAHOM ceTU(L2 ceTw), YacTU4HO nepekpbiBany Apyr Apyra,
VMEenu OAMHaKoBOE UMS CETM U kItoun BesonacHocTu.

PoyM MHIoBbl€ NMPOTOKOIbI

[lns BknloveHns poymuHra, Heobxoammo nepeiit B Hactpoiku paauo - OcHoBHbIe. B pasgene Hactpoiika poyMuHra Heobxoavmo BkNoUMTbL HacTpoiku murpaumu.
Ha paHHbI MomeHT Bcs nnHeiika SNR-CPE nopaepxusaer:

- 802.11k/r — sBnSATCA NpoTOKONaMm paspaboTaHHbIMU AN OpraHM3aumu POyMUHIa, HO Ha AaHHbIA MOMEHT GOMbLUMHCTBOM KIMMEHTOB HE NOAAEPXKMBAOTCS.
MoanepxviBaemble MOAENV MOAENW HYXKHO YTOUYHWUTbL B TeX.crieundukaumm/BeHaopa KIMeHTCKOro yCTponcTBa.

802.11k - Radio Resource Management. [Mpy BKNoYeHUM onummn To4Ka JOCTYNa aHOHCMPYET CMUCOK BbIBpaHHbIX NoNb3oBaTeneM KaHanoB Ha KOTOPbIX AOMKHbI
HaxoaMTbCs COCEAHME TOYKM A0CTYNa, Takum 06pa3oM KNueHT He ByaeT TpaTuTb BPeMs Ha CKaHMpOBaHWe BCeX AOCTYMHbIX KAHANOB 9KOHOMSI BPEMs U pecypchl Npu
BbIGOpe HOBOro KaHauaaTa Ans NOAKMIOYEHUs.

802.11r - Fast Roaming/Fast BSS Transition. Ecnu knveHT paHee nogkntoyancs k Touke goctyna, u B kawe (PMK Chache) ansi Hero octanack 3anuce, To YeTbipe Lara
ayTeHTUdUkauum GyayT cokpalleHbl 40 ABYX, U KIIMEHT MpW NOBTOPHOM MNOAKHOYEHMM NPOMAET MO YNPOLEHHON NpoLeaype peaccoumanmn.
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Handoff — murpauus no ypoBHto curHana. Onumsi No3BonseT creauTb 3a YPOBHEM CUrHana KnveHTa 1 npu 4OCTaTOMHOM yAaneHWUn oT TOYKKU JOCTyna NoMoraeT KIUeHTY
MWUrpUpoBaTh k TOYKe AOCTyna ¢ Gornee yBepeHHbIM YPOBHEM CUrHana.
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& Mapwpytuaarop HacTpoiikn Murpaunu
Pesxum pabore: MakcumansHoe uncno probe OTBETOB KAWEHTY 0 - 10 oTBETOB, N0 YMONYaHWIO 3
enbra i pns 5T 0 - -100 dBm, no ymonuatuio -13
@) bBbicTpas HacTpolika A i R b N
OTK/IOHATE ABTOPU3ALMIO NPH YPOBHE HUXKE E 0 - -100 dBm, no ymonuaxuio 0
s Hactpoiiku cetn
Wr b AN NPY YPOBHE HUKE o " "]0--100dBm, no ymonuatmio 0
% HacTpoiikn pagno
_ OTKAOHWTL 3aNPOC COEANHEHWHA NPU YPOBHE HIKE 0 - -100 dBm, no ymonuatnto 70
OcHoBHbIe
Wr b 3aNpPoc C MpPH YPOBHE HHKE E 0 - -100 dBm, no ymonyauto 0
WDS
He oTBeuars Ha probe 3anpockl OT K/IMEHTOB C YPOBHEM HIDKe 0 - -100 dBm, no ymonuatnio -76
AKTMBHbIE
TS OTKAKUNTL AKTMBHOTO K/AMEHTA NPU YPOBHE HIUKE 0 - -100 dBm, no ymonuauro -78
- Om B SHEProf HWXE YPOBHSA 0 - -100 dBm, no ymonuanuio -80
@ Ceresoi skpan
& OTKNIOUNTL KNWEHTa NOAAEPKUBALOLLEro GbICTPYHO MUTpaLiyio HYKe 0 - -100 dBm, no ymonuatvio -82
Cepgucs!
WHrey ¥ yp i go T oTKA. 0 - 200 cekyHa, no ymonuasuio 60
£ Aamunuctpuposanme
BpemeHHOe 610KMpPOBaHWE 3aNpocoB OT 14 0 - 200 3anpocos, No yMonyanuio 14
B Berxon vs cucrens Ynpasnenme pagopecypeamn 802.11K
TMopaepxika 6LICTPOI Murpauum 802.11R
MaKc. KONMYECTBO KNEHTOR Ha KaXAbli SSID KONMUECTBO
Bpems Be3geiicTBMA A0 OTIUIIOYEHNS KJIMEHTA cexyHz (amanasoH 120 - 600)
n P naKeTa Ao OTK KAHeHTa KONMUeCTBO {ananasoH 256 - 4096)
WHTepBan manka Mc (auanazoH 20 - 999)
Wnurepsan maska (5MMu) Mc (amanasoH 20 - 999)
Mepwop, kewmposanna PMK MWHYT (ananason 1 - 9999)
———
T—
‘ MpHMEHHTE | ‘ OTMEHHTL ‘

Mo ymonuaHuio BKIOYEHHas OnNuusA UMeeT TUNOBYHO KOH(UIypaLmIo TakKuXx napameTpoB Kak:

1)MakcumanbHoe Yncrno probe 3anpocoB OT KNMeHTa — napamMeTp OTBEYaeT 3a TO, CKOMbKO probe 3anpocoB B CEKYHAY MOXET ObiTb 06pabGoTaHo OT KIMEHTOB.
MapameTp ckopee siBsieTCs 3aLMTON OT cpriyaa npu Bbibope cTaHummn knmeHTamu. Ecnmn kon-Bo BUAUMBIX TOYEK AOCTYNa U UX YPOBEHb BbICOKUM, TO MOXHO YMEHbLUUTD
no 1.

2)OTKNOHATL accounalmio/aBTopu3aumnio NPM ypoBHE HUXKE - ECN YPOBEHb HNKE YCTAHOBIIEHHOW OTMETKW, TO MPW NOMbITKE accoumaummn/aBTopmaanmnmn KNmeHTy
6ynet nocnan REJECT. Ans orpaHUyeHnsi NOAKMIOYEHUS! KMMEHTOB M JanbHUX KIIMEHTOB CTOMT UCMOMb30BaTb PEXUM OTKIOHEHUS accoumaLmm.

3)UrHopupoBaTh NONbITKM accoLuunalmm/aBTopmsanmm Npyu YpoBHE HUXeE - €CMN YPOBEHb HUXE YCTaHOBMNEHHOTO, TO To4Ka AOCTyna nepectaeT oTBeYaTb Ha NOMbITKK
aBTOPM3aLMK (PEeKOMEHAYEeTCA YCTaHaBNMBaThb 3HAYUTENBHO HIDKE YeM NOpor B More OTKMOHUTL Y4ToBbl TOUKa AOCTyNa He pearnpoBana Ha Takux KIMEeHTOB).

4)He oTBeyaTb Ha probe 3anpochbl OT KIIMEHTOB C YPOBHEM HUXKe - aHanorn4Ho n.3, Ho ans probe reqgest’s. Touka gocTyna He ByaeT oTBeYaTh KNMUEHTaM Ha 3anpoc
MHbopMaLmmn o Hel 1 He ByaeT Ha HUX pearnpoBaThb.

5)OTKNOYMTb aKTUBHOTO KNMEHTA NPU YPOBHE HUXKe — OTKIMoUNTL knueHTa ecnv RSSI npu nepepave DATA Frames OT knueHTa nagaeT HUxe 3afaHHoro ypoBHs. [ns
KNMEHTOB B akTMBHOM pexume (PSM Mode=Active).

6)OTKNIOYNTb KNMEHTa B peXume aHeprocGepexxeHUsi Npyu ypoBHE HUXe - OTKMIounTb knveHta ecn RSSI npu nepegaun DATA Frames oOT knneHTa nagaeT Huke
3aAaHHOro ypoBHs. [INns KNMMEHTOB B pexume aHaprocbepexeHust (PSM Mode=PSM).

7)AHTepBan namepeHusi ypoBHel A0 NPUHYAUTENBHOrO OTKIOYEHUSA - UHTEPBAN 3a KOTOPbIA NPOWU3BOAUTCS M3MEPEHNE YPOBHEN OT KIIMEHTOB ANS NPUHATUS
pelueHust 06 oTknoyveHnn. Heobxoaum 4Tobbl UCKNIOYNTL NOXHbIE cpabaTbiBaHWS KOr4a KMMEeHT Ha MrHOBEHMWE BbilLen 3a rpaHnLy 30Hbl 06CMYXMBaHWA U TYT Xe B Hee
BEPHYICA.

@ 3apava: 3acTaBUTb GGCI'IPOBOAHOFO KNMeHTa MUrpMpoBaThb MeXay ToYKaMu A0CTyna Koraa ero ypoBeHb CMrHana nagaet Huxe ypoBHs -70dBm

B nepByto ouepenb HyXHO ONpefenuTb Kakoi YpoBeHb CUrHana CHUTaeTCst XOPOLUMM, @ Kakol NIIoXvMm, Ans 3Toro nepenaute B MeHio HacTpoiiku pagmo — AKTUBHbIe
noAkntoveHus, obpatute BHUMaHue Ha konoHky RSSI y noaknioyeHHoro knveHTa, yposeHb -10; -14dBm cuutaeTtcs xopolumnMm. Yaanutecb OT TOYKU JOCTYMNa Ha CTOMbKO,
4106bI YPOBEHb CUrHana onycTuncs Ao -70dBm, Takum o6pa3oM Mbl OTMETUM TO CaMOEe MECTO Korfa KMUEHT JOMKEH HauaTb MUrpaLmio Mexay Toukamu focTyna.

DK 3 BHLIX NOJ D PacumpenHs v

AID MAC Appec Mpownssogurens Wma xocta Moakntoues PSM MIMOPS MCS BW SGI STBC Pexxum Ckop.nep.| RSSI | KauecrBo Monyu./Otnp. [ [leiicteue
1 2CFD:AT1:CE4AADB ASUSTek COM.. DESKTOP-UL18J2R  00:00:15 NO YES 9 80MHz NO NO  WVHT  780M6wt/c|-28, -24| 100%, 100% 82 Kuk /10 Kk [

[Ina HacTponkn poymuHra nepengnTe B pasaen B MeHio HacTpoiku paano — OcHoBHbIe - HacTponku poymuHra u Bkntoumnte onuuto Hactponku murpaumm

HaCTpOVITe crnegyrouwve nona B COOTBETCTBUN C NPUMEPHOM HUXKE!



Bl HacTpoiiku poyMuHra

Hactpoiiku Murpaummn

MakcumMmanbHoe Yncno probe oTBETOB KAMEHTY 0 - 10 oTEETOB, MO YMOAYEHWUIO 3
JentTta 3HaueHwii gna 5y gnanasoHa -13 0 - -100 dBm, no ymonuaxuio -13
OTKNOHATH ABTOPU3ALMED NPU YPOBHE HIDKE [ ]0--100dBm, no ymonuaruio 0
WrHopupoBaTe NoNbITKM aBTOPU3aLAKM NPY YPOBHE HUXE E 0 - -100 dBm, no ymonuaxweo 0
OTKNGHUTB 3aNp n npu yp HIKE [0 ]0--100dBm, no ymonuaHuio -70
WrHopupoBathk 3anpoc coefMHeHWs NPU YPOBHE HUME C 0 - -100 dBm, no ymonuaxwio 0
He oTBeuaTb Ha probe 3anpocbl OT KAMEHTOB € YPOBHEM HIDKe -76 0 - -100 dBm, no ymonuaHuio -76
OTKAKUYWUTE AKTUBHOTO KAWEHTa NPH YPOBHE HUE -70 0 - -100 dBm, no ymonuaxwio -78

OTKAKOUUTE KAMEHTA B PEXUME IHEPTOCEepeEHUA HUXE YPOBHSA 0 - -100 dBm, no ymonuaHuto -80
OTKAKYUTE KAVMEHTA NOAACPIKUBAIOLWETO BLICTPYHIO MUTPaLMI0 HUME 0 - -100 dBm, no ymonuaHuio -82
Wutepsan | yp A A0 NPUHYAWUTENLHOTO OTKI. E 0 - 200 cexynp, no ymonuaHmio 60

BpemeHHOe 6/10KMPOBaHHE 3aNpPOCoB OT CEPOLIEHHOTO KNWeHTa 0 - 200 3anpocos, no ymonuaHuio 14
Ynp pavopecyy 802.11K

Mopaepxka GhicTpoi Murpayyun 802.11R

Wireless Network Management

MaKc. KONMUYECTBO KNMEHTOR Ha KaXAblii SSID KO/IMUECTBO

Bpems Ge3AefCTBNA A0 OTK/IOUEHNA KANEHTA cexyt (ananason 120 - 600)
MonbITOK OTNPaBKK NAKETa A0 OTK/KOMEHUA KAMEHTa KOJ/IMUECTEO (AnanasoH 256 - 4096)

ViuTepBan maska mc (amanazok 20 - 999)
Wntepean maska (5Mu) mc (amanason 20 - 999)
Meproa kewmposaHua PMK MUHYT (AManasoH 1 - 9999)

YcraHoBuB cneaymouime sHa4eHUs Bbl NO3BONUTE TOYKe AocCTyna:

- OTKIO4UTb aKTUBHOIO KMMEHTa KOrda ero ypoBeHb CUrHana onyctutces Huxe -70dBm

- OTKIMOHWTbL 3aMPOC Ha COEAMHEHWUE C TOYKOI JOCTYMa KOrAa YpoBeHb curHana Huxe -50dBm(ato obecneynt BO3MOXKHOCTb MOAKITIOYEHNSI HOBOTO KIMEHTA TOSbKO B 30HE
NPSAMON BUAVMMOCTM, HaNpUMep HaxoasChb B OOHOM KOMHATe)

- YMEHbLUWNTb UHTEPBAn U3MepeHnst YpoBHEN 0 NPUHYAUTENBHOMO OTKMIOYEHWS KNneHTa

(@ Kak cpabaTbiBaeT npouecc OTKMIOYEHUs KIMEHTa? - OAUH pa3 B CeKyHZy Touka focTyna bepet cpeaHuin yposeHb RSSI v cpaBHMBaET co 3HaueHrem
yCTaHOBMEHHBIM B COOTBETCTBYHOLLEN onuun. ECnv cpefjHWii ypoBeHb MOPOTrOBOr0 3HAYEHUs HUXKE, YBENUUMBAETCS CHETUMK HA €AUHNLY, ECNN MEHbLLE -
cbpacbiBaeTcs. Takm 06pa3om ecnu KIMMEHT Ha NPOTSHKEHUW 3afaHHOTO BPEMEHW HU pa3y He nepefan HU OAHOrO NakeTa C YPOBHEM BbllLe MOPOroBOro, TO OH
GyaeT OTKIHOYEH OT TEKYLLEN TOYKM AOCTYNa.

Mopo6HbIM o6pa30M Bblaensem 30Hbl 1 A5 COCeAHUX TOYEK AOCTyna Mexay KOTOPbIMU KNMUEHT 6y.qu MUrpupoBaThb.

Mpumep paboTbl poymMuHra Ha 6ecnpoBOgHOM MapLUpyTu3aTope

Mpumep:

-70dBm
rpaHmua cet

Ha n3o6paxxeHnn BUAHO, YTO KIMEHT HaXOAsICb OKOINO OAHON TOYKW AOCTYNa UMEET yBEPEHHbI ypoBeHb curHana -45dBm, Ho Kak TONMbKO OH HauYMHaEeT yAaansTbes oT

TOYKM OCTYNa, ero CUrHan 3aMmeTHo ocnabeBaeT, U Kak TONMbKO KIIMEHT yAansieTcs U3 30Hbl 06CNyXMBaHWUS OfHOW TOYKW JOCTYNa K 30He 06CTyXUBaHWS APYron TOYKM

[ocTyna ero curHan nagaet BnnoTh Ao -75dBm. B npouecce Takoro nepemelleHns cpabatbiBaeT YCTaHOBNEHHBIV B KOHdUrypaumm nopor B -70dBm 1 no ncredexHuto
MHTepBana usmMepeHuns 40 NPUHYANTENbHOO OTKITOYEHUS KITMEHT OTKIMIOYaETCst OT TOYKW AOCTyNa U NOAKIYaeTCs K ApYyron.

© BaxHo! [1ns KOPPeKTHOI MUrpaumnm, To4kM 4OcTyna 06a3aTenbHO AOMKHbI YaCTUHHO NepeKpbIBaTb ApYr Apyra Takum 06pasom, YTobbl Mexay HAMM He
ocTaBasiock MyCThIX NATEH, NPV KOTOPbIX MOMNE3HbIV CUrHan Ao KnueHTa Mor 6bl TepsiTbCA BNOTh A0 OTKMIOYEHNS!, B TAKOM CIy4Yae, Bce akTVBHbIe Ceccuu Ha
KrnmeHTckoMm obopynoBaHuy ByayT pasopBaHbl.

CoBeTbl Mo opraHusaumu cpefbl Ha 6aze SNR-CPE mapLupyT1saTopoB 1 Touek gocTyna

® 1. MappyTtusatop SNR-CPE Heobxoaumo HacTpouTtb B pexxum AP-Gateway(LLnto3);
2. Toukn gocTyna unu MapLLpyTU3aTopbl BbINOSHSAOWME ponb TOMEK AOCTyNna AOMKHbI 6biTb HACTPOEHbI B pexxume AP-Bridge;



3. Ha mapwpyTnatope BbinonHsiowem ponbs DHCP-cepBep, He06xoanMo n3meHWTb napameTp "TarmayT NpoBepku KOHPNMKTa aapecoB” B MEHbLLYIO
CTOPOHY WV BBIKIIOYATL YCTAHOBMB 3Ha4YeHue - 0. TO UCKMIOYUT 3aAEPXKKY MPU MUrpaLnm, U SIBASIETCS akTyarnbHbIM A5 TEX KIIMEHTOB KOTopbIe Npu
dusmyeckom oTknodeHnn TepstoT IP-agpec;

4. Bce ycTponcTBa AOMKHbI HAXOAMTLCS! B 0OQHOM L2 cermeHTe.
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