HoBenwmne TeHAeHUNN U

HEeoOYHeEBNNAHbIE dClTEKTDbI
Wi-Fi

BenoycoB Anekcen,
[NaBHbIN HXeHep npoeKkTa, AMT-TPYT
CCNP Wireless, CWAP, CWSP



mailto:abelousov@amt.ru

* OCHOBHbIe cnaraemble ycnexa TexHonornm (noteHuman Wi-Fi)
* HeoyeBuAHbIE acneKTbl CKOPOCTM nepenayu

* HeoyeBnaHbIE acneKTbl KayecTBa 06CyKUBaAHUA

* HeoyeBuaHble acnekTbl npumeHeHna Wi-Fi




Be3onacHoCTb

KayecTtBo

CKopocCTb




asontouna ckopoctent Wi-Fi

Gigabit Wi-Fi kak ocHOBHOW MeTo NOAKNHYEHUSA Nonb3oBaTeneu
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HT WVHT 20MHz 40MHz 80MHz 160MHz

MCS MCS Spatial Data Rate Data Rate | Data Rate Data Rate | Data Rate Data Rate il Data Rate Data Rate
Index Index Streams Modulation Coding No SGI 5GI No SGI 5Gl Mo SGI SGl No 5GI sGl
0 0 1 BPSK 1/2 6.5 7.2 13.5 15 29.3 325 58.5 65
1 1 1 QPSK 1/2 13 14.4 27 30 58.5 65 117 130
2 2 1 QPSK 3/4 19.5 21.7 40.5 45 87.8 97.5 175.5 195
1) YBennyeHme KosmyecTsa 3 3 1 16-QAM 1/2 26 28.9 54 60 117 130 234 260
4 4 1 16-QAM 3/4 39 43.3 81 90 175.5 195 351 390
NPOCTPAHCTBEHHbLIX MOTOKOB 5 5 1 64-QAM 2/3 52 57.8 108 120 234 260 468 520
(.CI.O 4-x SS) & 6 1 64-QAM 3/4 58.5 65 121.5 135 263.3 292.5 526.5 585
7 7 1 64-QAM 5/6 65 72.2 135 150 2925 325 585 650
8 1 256-QAM 3/4 78 86.7 162 180 351 390 702 780
9 1 256-QAM 5/6 n/a n/a 180 200 390 4333 780 866.7
2) VYCNIOXKHEeHne MOAYNALUUN 8 0 2 BPSK 1/2 13 14.4 27 30 58.5 65 117 130
9 1 2 QPSK 1/2 26 28.9 54 60 117 130 234 260
(,EI,O 256-QA|V|) 10 2 2 QPSK 3/4 39 43.3 81 90 175.5 195 351 390
11 3 2 16-QAM 1/2 52 57.8 108 120 234 260 468 520
12 4 2 16-QAM 3/4 78 86.7 162 180 351 390 702 780
13 5 2 64-QAM 2/3 104 115.6 216 240 468 520 936 1040
14 6 2 64-QAM 3/4 117 130.3 243 270 526.5 585 1053 1170
3) Pacu.mpeHme KaHa/ioB 15 7 2 64-QAM 5/6 130 144.4 270 300 585 &50 1170 1300
(plo 160 MH Z) 8 2 256-QAM  3/4 156 173.3 324 360 702 780 1404 1560
9 2 256-QAM 5/6 n/a n/a 360 400 780 866.7 1560 1733.3
16 0 3 BPSK 1/2 19.5 21.7 40.5 45 87.8 97.5 175.5 195
17 1 3 QPSK 1/2 39 43.3 81 90 175.5 195 351 390
18 2 3 QPSK 3/4 58.5 65 121.5 135 263.3 292.5 526.5 585
19 3 3 16-QAM 1/2 78 86.7 162 180 351 390 702 780
20 4 3 16-QAM 3/4 117 130 243 270 526.5 585 1053 1170
21 5 3 64-QAM 2/3 156 173.3 324 360 702 780 1404 1560
22 6 3 64-QAM 3/4 175.5 195 364.5 405 n/a n/a 1579.5 1755
23 7 3 64-QAM 5/6 195 216.7 405 450 877.5 975 1755 1950
8 3 256-QAM 3/4 234 260 486 540 1053 1170 2106 2340
9 3 256-QAM 5/6 260 288.9 540 600 1170 1300 n/a n/a



3aBMCMMOCTb CKOPOCTWN OT YPOBHA CUrHaNa

16-QAM

QPSK

SNR =10dB SNR=15dB SNR =20dB



3aBUCUMOCTb YPOBHA CHUI'HA/1d OT PACCTOAHUA
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BbiBOAbI

e Bo/sibLLXE CKOPOCTU Nepefaymn paboTatoT Ha MEHbLLUX PACCTOAHUAX
» KaHanbl 6onbliel WUpUHbI PaboTatoT Ha MeHbLUMX PACCTOAHUAX
* Bonee cnoxkHble moaynaLMn paboTatoT Ha MEHbLLNX PACCTOAHMAX

e Bosbllee KoNn4YecTBO NPOCTPAHCTBEHHbIX MOTOKOB paboTaeT Ha MeHbLUUX
PaccToAHNAX

* Paagmno-obcnegosaHme npoBoaAUTb HEOOXOAMMO
* CnoxXHOCTb npoueaypbl paamo-obcienoBaHMM yBeaUYUAACH
e YBennunaucob TpeboBaHUA K KBaIMPUKALMK NPU NPOBEAEHNN paano-obcneaoBaHUN

* [TNOTHOCTb TOYEK A0CTYMNa C YBE/IMMEHMEM CKOPOCTEN PacTeT
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KayectBo 0b6CcnyKMBaHUA

[MocTonTe, pa3Be 3TK CTaHAAPTbI Y>Ke He bbinn paTndULMPOBaHblI,
nPUYem JOCTaTOYHO AABHO?

e 802.11e (QoS) — 2005
e 802.11r (Fast Roaming) — 2008




QoS marking done by Client

DSCP in
Device Model Application Traffic Type 802.11 UP IP DSCP| CAPWAP | DSCP in Wired Packet

iPad2 Jabber RTP-Vocie/Video UP-0 (Best Effort) lI'IFII'III 00 00 - Best Effort
iPad2 Jabber SIP-Vocie signalling UP-0 (Best Effort) CS3 00 N/A

iPad2 Policom RealPresence |RTP-Vaocie/Video UP-0 (Best Effort) 00 00 00 - Best Effort
iPad2 Policom RealPresence |H.245-Signalling UP-0 (Best Effort) 00 00 00 - Best Effort
iPad3 Jabber RTP-Voice/Video UP-0 (Best Effort) 00 00 00 - Best Effort
iPad3 Jabber SIP-Vocie signalling UP-0 (Best Effort) CS3 00 N/A

iPad3 Policom RealPresence |RTP-Vocie/Video UP-0 (Best Effort) 00 00 00 - Best Effort
iPad3 Policom RealPresence |H.245-Signalling UP-0 (Best Effort) 00 00 00 - Best Effort
iPad mini Jabber RTP-Vocie/Video UP-0 (Best Effort) 00 00 00 - Best Effort
iPad mini Jabber SIP-Vocie signalling UP-0 (Best Effort) CS3 00 N/A

iPad mini Policom RealPresence |RTP-Vocie/Video UP-0 (Best Effort) EII'III 00 00 - Best Effort
iPad mini Policom RealPresence |H.245-Signalling UP-0 (Best Effort) 00 00 00 - Best Effort
Nexus 7

Mexus 7

Samsung Galaxy

Policom RealPresence

RTP-Vocie/Video

UP-0 (Best Effort)

00 - Best Effort

Samsung Galaxy

Policom RealPresence

H.245-Signalling

UP-0 (Best Effort)

00 - Best Effort

Mo aaHHbIM https://mrncciew.com/2013/01/08/byod-with-gos/




T
CISCO

Mobile enterprise. Full speed ahead.

Apple and Cisco are creating the very best app and voice experience for iPhone and iPad on
corporate networks. With new features in i0S 10 combined with the latest networking software and
hardware from Cisco, businesses everywhere can take full advantage of their infrastructure to deliver

a great user experience for apps, calling, and collaboration.




- lUndposaHme AES ycToMUMBO KO BCEM BMAAM aTaK

- [1ByXxdaKTOpHasa ayTeHTUPUKALMA YCTOMYMBA KO BCEM BUAAM aTaK
(EAP-PEAP, EAP-TLS)
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WI-FI KaK cuctema MOHUTOPWHIA U CheXeHUA







