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TR -
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e IEEE 802.11n, 2008 4 - ¥-4Fi@id 1B br#E, WLAN &5 % i H it 802.11a & 802.11g ##
fitf) 54Mbps. 108Mbps, #&5%] 300Mbps % 54 600Mbps.

o IEEE 802.11k, 2008 4F, ZMhsCTEHE T TG4k a8 48 A5 Il S0 o R A T4 B0 T 8
2 J S 25 o A B U R e A A8 FE R R K
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T 802.11a, 4k&: TAETE 5.0GHZz M b LACRIE ) R A, (REHE A EE S KRY 78, 7£249711 20MHz
[ 3EAih 3 % 40MHz 535 80MHz, £ %45 n[fEA ] 160MHz. 1 K% 10% 1 S BR AT 1 il e 7t
HRRE B S AL M i e A ¥ 4% 1Gbps, /& 802.11n 300Mbps =1%% . H.4E 2008 4 R4 E
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NEER R, BH S NP, s 802.11ac, TETE 6GHz LLR, HFHEiE g LLimfE, Exeh
802.11n M4k{T#, H— A& 802.11ad, T./EfE 60GHz, iz fis UWB 28480, 3= B [l REE IR R %
o HETHH EOAHBRE 802.11ac ML As, EEEXTIIZKE WIFi M2, Reulext T mig i
FEROAEE, 3T WLAN M4 802.11ac AN —EREA BIF B S 8UR, & TR MikroTik FF &%
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WiFi 52 TLRRENAS, Wi-Fi 13208 wireless fidelity, /£ TG4 R M (1G5 248 “ L4
BPEWAE”, A ZIR M R, LARTIES MAGERRTHEHL, ;3 WHELE — D HKELL WIFi e, it
NAEIXA oLt e s ) IR 5 B AV R A T AR W JE45 7 sUHEAT IR, Tl b DL A e e i i 4 %2
79 802.11bgn ¥4, T 802.11abgn Ik, #EZ KL AE 150M. 300M. % 450M ] 3X3MIMO
W& T WIFi & 7 i
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A2 AL T2k 1 77 TR, DT ASE RN 2% (14 g e R 24 S D % 30 B A0 SR
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7 WiFi 5 WLAN A4 X 51, H SR 2 B 51X P A 24 AR B0, Al 1R IA 12 — A = 8 (HERAS NIAA,
WIFi 7] DL —AN X 5k ) i B 3R HE I TR N 4R, LRInREE . ARIRI/NX % 17 WLAN JU e 58 K 1 0 2k A%
MY, i 802.11 WHSUER A XIRAI ML, RIS S 262240 2 I & 41k, WLAN 0] DLk
H 2 A WiFi Mg iEiE—id, Hmiisk Mesh k4.
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PL_E2%F WIFi 5 WLAN X A8 AL S 551
i

WiFi R EE MBS T AT AL, T UAARATLFF IR S, BUARF @ GBI A E K 2.
AN EIMERE G AN TT B BRI Z S0, R SE. DURMZADELT S, KR A 2 e ER
BT 2 BN BRAS G, BN SREE B — HAR K, ATE I LA S A il 2 s TH i, AR AR L
M 9E, EAEEAE LI LRI, BAEE RA S iR,

BUEREA TC 2 WLAN HOREIR e, 7 96 FIER R D3 BRI o, s rURI T4 WLAN A& 22845 H Rl
o it WLAN fE5mr LA R LA B, s 5 RES] 100M 5% 100M L L. mixt i fJeg Lo iz
RIS b o s AT RO AS AR e P % T i D S AT (AR B AR B A N

BT RBAMEZEL WLAN AE, FEA WIiFi XEBEK/MEETELMS, £ WLAN MERATARILA
EAZEAEE

Access Point 7% &

—IRRATBR A A AP, 44 B SRR 4 A S5 L 9 BRI 44 5 T s BRI 4 2 W, BRI A4
— QR TR 2 PCRITHEL AP %45 S H L BRI L2 % 2 0. BRIEZ Sk, AP A B SR
ARG 2 IR, TTEXHE A RN 2 PC {E B2 1

Wireless LAN Card

R TCLM &, H 5464 Ethernet MR ZENRIET, BTN RE T IRLHEI, Ethernet /2
L, H TR SR IS KRBT 4 1AM, 54M. 150M F1 300M PUFk, 1 i 5 42 B8 24 i
EFRMEN 5K YA USB. PCl. PCl-e. MiniPCl 1 Mini-PCl-e 25 51 .

AERFEE. Al SERAIT ) WiFi 8, (8 # R Zami AAT DUERFHL. ~FBOHERL. BidA
AN E LM R B 30 PC, 8 AL ~PBIHENLRE LA 5 WiFi R, &30 PC f ZakFEAMER] WiF
LM+, -
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R TG 2 = A58 FH A ARAEAN [R], WF [R5 B2 A BT AN ] . Fodh IEEE802.11b #% =i 4 11Mbps, IEEE802.11a
4y 54Mbps. |IEEE802.11g /& 54Mbps(i#fi 4] 7 S FF Super G H AR LUK # E 2T+ 3] 108Mbps, {HEANE
T 802.11n f5#E, [FIAF 802.11n # & AN R4 Super G, % abg).

Antenna K%

— R R, RS — R AL, LEBWCREIN GSM K5 R ARIE, H R T2 B 82 A 5 BT,
WLAN BT 2 S e 2.4GHz 8 5G St (WA Rk R o] LUK 2.4G 28454 700MHZ~900MHZz)

REEZ ThEE TR E 58, Wi REAR G Rk ik, BFRLZE, —MER T HERES R
] output power CirtH D) s@fEz 4h, Hp—HBR R/ REA G dBifH, HMAFRIEANE, dB {E#k
s AN FTREAR IR 2 PE MR . ARG N 8dB JUIAE X PE B AT I 2 PR B 0 — . H RN AR R
X EEARAE S 100 H KM E

1.3 802.11 &t

802.11 &l FRAVHNTE 534 abgn, ABATHIAEAE FH X 528 2.4GHz #1 5GHz, 802.11bg {152 2.4G
HEL, 802.11a IS 5G ik, 2.4GHz ST, fEHiEEs. ZFE SN Re /58, 1 5GHz MK,
FEAEE B . 2B MG e I ERA I 2.4GHz, (B /R AE % 2.4G Wik, HiZMBBNTE, T/, A
PL, JEH 2.4GHz &¥H T WiFi i85 1M, 5GHz 2T WLAN [R5 1£ 4

BAEN T BT LAE S 11n B2 S UiEE, 110 802.11bgn /AR KT 2.4GHz () 11n 4%, 802.11an
RERAR S H 5GHz ) 11n 1, %2 802.11abgn, HJ[FI 37 #F 2.4GHz #1 5GHz #i%.

NGRS PR R RS R

PriE THEMB PUE IR FR BRAHEE
802.11b 2.4GHz:
2312-2599MHz 5MHz 11Mbps
802.11g 2.4GHz
2312-2599MHz 5MHz 54Mbps
G-Turbo 44MHz 108Mbps
802.11a 5GHz:
4920-6100MHz 5MHz 13.5Mbps
10MHz 27Mbps
20MHz 54Mbps
A-Turbo 40MHz 108Mbps
802.11n 2.4/5Ghz:
2312-2599Mhz 5MHz 37.5Mbps
4920-6100Mhz 10MHz 75Mbps
20MHz 150Mbps
40MHz(2X20MHz) | 300Mbps
60MHz(3 X 20MHz) | 450Mbps
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802.11bg 2.4G i 5

2.4GHz SBLH, [A]— X 35078 76 V0 Bl N e 2 2540 3 AR FE Il IE (o R D, AR E £ K] 5 H 22 MHz
[FIAAT ;s 11b SR DSSS ¥ #iifil CCK i il 77 =W s e £t 11Mbps 3%, 11g KA OFDM ¥ 470, of
Pt 54Mbps IR, 41 2412MHz 552 7R I RHES T30 3] B & 2423MHz AR & 2401MHz

2401 1 2423 2426 6 2448 2451 11 2473
2412 2437 2482

| I I I I | | | |
2408 2 2428 2431 7 2453 2456 12 2478
2417 2442 2487
. P00 [0 0 BEERS
2411 3 2433 2436 8 2458 2461 13 2483
2422 2447 2472 L IRgn=EE
1 T [ I'4
2416 4 2438 2441 9 2483 2473 14 2405
2427 2452 - 248
T T

4
2421 5 2443 2446 10 2468 \ \—M

2432 2457
2440 2450 2460 2470 2480 MHz TR

2400 2410 2420 2430

A 11g Ak, 7E 2.4GHz BB AT LA AN EHIEEE, (HA2AXF 10n Skil, {FH 20MHz HiE kg A
15%] 150Mbps K%, 11n 5 119 ) Turbo B, — BEALTH 40MHz 555, 1F 2.4GHz Sl A —MidiE
ATF, A IR, ik i3 i ] SGHz #HBL, s IR E (11n %% 5G 323 F T Hdife 4,
T X6 28 ity {3 FH 35 A 55D

20MHz {5 E

40MHz{HI1E

WLAN 2.4G B E AR

LR JE B IR ANREAR R, A NAE AN RIS, G 22 A FE b 5 DU AR B &% [ EE 1. 6. 11,
AT DA G A A2 ST 7 R ) 8 )
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5G SafEAER
5G 449 5.2G M1 5.8G WiA-BUlil, 5G # 8+4 MR E ik (Eid, & MEHMEM 16.6MHz M 5%, L 119

s B SN, XA A ARATH 5G MU BT R A .
56 58 60 64

36 44 48 50 32
5210 5250 5290

5260 5280 5300 5320 5350

5150 5180 5200 5220 5240

157 160 161

149 152 153

5760 5800

5735 5745 5765 5785 5805 5815

K, FATATLAE R 5180-5320 &k 20MHz —AMiiiE, & 8 /MiiiE, M 5745-5805 1) 4 4
5 NS RIAIE, 5210, 550, 5290, 5760

PN s =)

BUE, MIATRA 5G-turbo #x (AP FiEAL40), Rk

15800,

802.11n #MY
802.11n /2 Wi-Fi BXME7E 802.11a/b/g JE I — Ak ALhibrdE i, HAETM 802.11n Friff ~—

RIS A, AL SRR T 5 O BURRI N BT 75 R . JERIART 5P, 802.11n 454 T 2R

Multi-Out) (ZRIZ(EHZ AZH). 20 Al 40MHz

A, Hrh % Spatial Multiplexing MIMO (Multi-In,
TEIEART (2.4 GHz 15 GHz), DMETRUR = re 2, [N g5 BART ) IEEE 802.11b/g X &i#1F
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802.11n FELRLEAMHEZEMN MAC BRIk sriem WLAN HREFEM . FEMDEEE R R T
MIMO. MIMO-OFDM. 40MHz. Short Gl K.

802.11n MMM 7 — D EEWm AT E SR MSGE . TR T2 REER, BLfEs GERIE
SRR R 2 Sk AR RS i B, IR AL 1 0 SR AN . AEBRALI R — S T 900 2 A R
PUFSREATACEE, BT DO SR RO SNR,  BIEAER 2 imBOm iy, WAEIRIS BT S 5 i, AT [a]
Fitm TS ERE. R REAREHE T MRC 4. R 7 AHEAE G SGE, 11n BRIER N EEK
Thaemt e Z AL i 802.11 a/b/g.
MIMO

MIMO 52 802.11n MHEZ [0, FRIE D RGERM BN REHITELE THCR . BB LLR
MITHR, e+ 3G, IEEE 802.16e WIMAX, &2 802.11n, #Htl MIMO FI NS it X gt R . MIMO

AL IRNEE
‘ »
_q —_— ~ — %

Tx Rx

MIMO EZAA TN, 4.

D et W2 0ETE, HRMEEZ RN, AT R m ARG .

2) RELEEH I EANSGE SNR: 8 2 5% E1E, L5 5IEIE 2 5 WA i BE R %
MEICRE . BT AL B R BRIRLNE, R A SR 3™ E, RAPEA AR 2 M5 5 AT 2%

FUHE, AR SNR. #EERE MR, XEZR KRS LR T 20, JEARES IS
TFik. 7E MRC #70 KA 5 2 Ui

SDM

FET MIMO [A]I A% 2 607 2= A3 (spatial streams), 41~ B F (A1 X1, X2 B, R i b f
RGN
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X1 Y1
\ v
{ —_— N e >
X2 Y2
TX Rx

Kl 2 @ik MIMO 141 2 26 2% 6]

MIMO £ Gt 37245 [BIL HB0CR BU R T A% RER AN WSOR 2R 1 e /ME . WRE R ERBE N 3, I SOR 263
BN 2, MSCRE R Y 2. MIMO/SDM R 41— MM « RIS REREUE X Hall R 8 ” FoR . i Y 2%2
MIMO/SDM %%, &5R, HMARLTT RS MIMO SCHRH A s . (FRsEa A, L £ =,
HAnL 5 WLAN AP #3538 K 3 X 3 .

MIMO/SDM 27 &Gt sm A iiom 2 18], EIAF 2 ke (FIE) RFEMAERE S K. AEBNFHE
BT —EHLOR, ELEAR (L OFMD) B A A B e ik 2 A2 RN (K52, 10 MIMO 18452 AE R 2 42 Rk A4
s o

X1 Y1
< | hi1 < >
h22 )
X2 Y2
Tx Rx

K 3 MIMO #| ] 2 1244 it

OFDM 7£ 802.11a/g WHCC L @VE R, 27 802.11n KL, ‘¥ MIMO 2114k M 52 M
3 56 . THEEENRZ, Lt 802.11a/g, it 802.11n, EAIEMEH T 4 N TEIEE N pilot Tk,
A% e T8 pA JE A FH T8 1046386 . ikl 802.11n MIMO K43k % WL 4i 1t 54Mbps 42 %] 7 58.5
Mbps(Bl 54*52/48).

OFDM

IEXHisr 8/ (Orthogonal Frequency Division Multiplexing, fiifk OFDM) A& —fh £ 4k &k 5t
B, e a] -SRIy 9 VE 2 80k, AN AR PR e B g AT A o e IR R A A 2R 1 RS
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K&, CREEEEEE S T LA I AT Bit i, 235l A 2 2 B L, AT 8 £ G A
SELMOLE . AREBRIRFEE b, 7E AP 5IRLRM R Z T £%, SCOLE SR H %

— BRI
— ERIRE

o MR

MCS

802.11n KM 7 MIMO £ RLFA, K 2X2 Bz, RIEH PR R4k, 7E AT %6 N EA7E 16 Fhidi,
Bl MCS0-MCS15, MCS (Modulation and coding scheme), iX 16 Fil R /il -

HT20 (20MHz): (MCS0-MCS7) 6.5M. 13M. 19.5M. 26M. 39M. 52M. 58.5M. 65M
(MCS8-MCS15) 13M. 26M. 39M. 52M. 78M. 104M. 117M. 130M

HT40 (40MHz): (MCS0-MCS7) 13.5M. 27M. 40.5M. 54M. 81M. 108M. 121.5M. 135M
(MCS8-MCS15) 27M. 54M. 81M. 108M. 162M. 216M. 243M. 270M

M EHEATLUEH, MCS8-MCS15 4l &%t M) MCS0-MCS7 Hwifs. XJ& K NfE MCS8-MCS15 i,
KH T MIMO AR, — MRS T MM, 2AlHWA stream K2, FrLLdfERS 17 —fF: ME
MCS0-MCS7 i, BEIRMIRRLW RN K HES, HXWEESZ R, FrbldfE A MCS8-MCS15
F)—2¥. 0 R RouterOS ) HT MCS it &
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Inteface <wlan1s

HT HTMCS |'\WDS Mstreme NVZ2 & Tx Power ...

[ ]MEST i MCS 1
[1mcs2 [1mMcs3
[ImMCs4 [IMCss
CImMCs6 CImMcs7
vl MCS 8 vl MC5 9
v MCS 10 vl MCS 11
vl MCS 12 vl MC5 13
[w MCS 14 v MCS 15

— HT Basic MCS
[ImMcso [ MCs 1
[ImMcs2 [1mMcs3
[ImMcs4 [1MCss
[IMCS6 CIMCs7

vl MCS 8 vl MC5 9
v MCS 10 vl MCS 11
[l mcs12 [1mMcs13
[ MCS 14 [ MCS 15

1.4 k% (antenna)

RESE WLAN 025 1) 55 S i 70, Gl R 2k WLAN B A5t S 580K, 78 o sk 1048 € 1977
o AR TAER? F i AR RS T REH LR

Rék7EHE
BRI FEAR T B2 — AT ISR B 1 RE B 17 ] 6l 2 TRV o ) 2%, BEAR T 2 — R AE KA REE 9
T ARG . ECE A BOS AR IR T BAT TR el SR TT R (B . B 2 58 3 il

TERIPAS P T R, P 1 R R AR AR T BT k. AR 2 AR AT AR T
277 1) BRSO, B KRN 7 AR AT s 1 AN BT 3 AR AT LAFE H, A8 AT TS5 1) b R AR — A K

DO
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1 T Sk 2 LA 3 L
RE&F EMEHEE

A TR AR, gevg s, AR TR, E SRR BT .
BIRE 4 AP0 PRIk IR TR AR 2R T HR S R 3 DU STl R A SL AR 1o A e Iy A

R — ————

J T P

FIR R ST ReT RE =R B A M 75 1=

S THI SR AR B ) — 32 B T X 7 a5 R T T KT T 7 1) PRI B S 39 T RO - - - SN T
DR B M TT ), B TS .

EFFE O I RSO

PRI Gl RSO

YOV RS, SRR ARG, Ot PRI IRRE, JCREEAE PR NDALA N, MIEk
TR RIIE R . AN MU0, YY) B IR TR N AL Z . WSO T A B AR T R A L PR A
U
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W tn

W tR: ERMATIEMERI R T, LR RS PLAE SRS 508 23 8 A — s AR i AL HOA5 5 (R D 2
EZ . B E DRI A DR E PR L. W RS RALTTEAENRR, 7L
Mo, ERDN, Mt . R DU REORELAIE SR B - DAE—SE IR R R AL A
KANEE S, IR ERAR I TETT [ s E A AN R LG, 72 100W A Zh =, TN G=13dB =
20 IFEE M REAERRI RERS, MATIFE AT 100/ 20 = 5W; 52, HEREWM, HHE RN
7 1) RS ORI, 5 TETT R R BRAR AR AR LE, AT BRI

RIGLE

TNE, RS RR EZ WHCAETEEE, 1dN F/ B o BIEHOERCR, RS GRS (BRSO B, H
WRMESY (18 ~ 30) dB, FrikiEAL FIZEKIA (35 ~ 40) dB .

[IERZES

D

TR, NTE R EREERR BRI Jrm s, D58 — 55 aess—%. Xl
FE PR B G o BRIk G ARSI IE P, R R TR R E TR .

LS5

SN

——— —

PR ——

FE P

I
\

T REM T —— A LR A, 22 B R R LG R N XA BURIAE 2 WLAN B0
RBLAE AL, I X IR i

YuSong -20 - http://www.irouteros.com



RouterOS Wireless ##& v6.3.1e

KRR

TR i) Ji R 2 (R R A PR o LRI PR PRI IR R e NATTHISE = PRI AT N A R AL T 1) —
EFH IR EN AARALI) . TS T PIRTEEAS B ARAL S D0 3 B AL -- -2 B P — Al AL 5 7K
el ---7E— i & A 3

Ry,

THRA IKFARAL

TR K 2

TEIRH T A PIR RARAERE DL 245 WAl SXFERERALTT IR DO R, R BT R R £
2 TR, (HE45° Rl e . LTE:
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E~

-45° it

I ELARAFACFARAC I IR RS AE i, S E +45° AR -45° RALPIRIRAL I R 2k 4H
EAE—, BURRR T — T IR - - XU R 2

+90° XUkik +45° Xkik

WAL K26 7E RouterOS | E N HI7E bonding. Nstreme Dual 1 802.11n & st il L,
il RB-SXT 452 AR 5G K4k

HUL R XA S X A S £45° SR RE: — BB, AR AREIXAEH£90° XUk
R

BRI S 158
TERBRLL . PR, FIBTE (T AR IE BB (AR 7 . B RRESTIEL FE4F) % i A

it e ik, BIERRSCRER &AL O R, i SO M RN, XMBLR M 21k
1o
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ulll = Ll

2@, ERESmmma MR ARS, BENRK, ARHITES75mE5E, A1t E
TRRRGS; BT 2RI, e BB IR R R . AN, AR BRSPS HLIE A S e
Tt AR . AR IR RVIRT AT B e (1 SIS e 7 b A e o BA TN 8 e AR 2 A A i 2N 14 47 T
SN, 3 IR R AR AR o EOR B B IEAE R, NATTH R 2 18] 7 SR SR Bl A 7 SRR B2 i

FE R O SR 5 18

fEfERRIE R B BRI, B S SRt b Y R A 18, X PRI G B B M Se s - R . TR Y
PR, PR, SEATREDISS, R KEHYR HE SR, TR ER X 55 PR B
FEE, AUREFVIN S EA R, ARERE S @FM MR AR, SR K.

g —NERY, KN 10 K, fERFYJE RS 200 Kib, #ESHREILTFAZEmR, H
fE 100 KAib, BWE 5 mm R @RI BB Res . R, W BRSO RIEE, IS TERLIE 15 SR
[K, X+ 216 ~ 223 IR RSG5, SIS S50 OC@E SR 16 dB, X 900 JEAFHF
FURBIHME 5, IS 575 LT TR 22dB .

IR S R INE] 50 oK, WIFEFEEESY) 1000 KLAK, BlUfE5 137k 2 B0 R ss . 1
U, SR, SR NSRS RO, (55 R Sl E R SRR O, MR, AR
UG, BHFVIMAE . BIORE S EHRIIEGT, ).

R, S FEIE s DL R IR BRI, — 5 255 L& B Se A R ol G AL S AN L, TR RIS S 1%
RS ) SR 2

JE2/RX (Fresnel Zone)

Fresnel [ 2 —/MILALIR B0 T4k e 576 [, AR S FUTERERR, 75 U043 B oMMk o
16 4 BAE ] 5.8G MERITEL, 60%H fresnel (XA 8.7 KIMEIRKIC, 75 2.4GHz [FIREHH B
13.6 K. AR SURI AU 2 2 FR R R BB T 00, FETELRE A VMK RTITSE, ok TR e e
IS, RSB (A, 8 SRR, DM D R4

FENCR R E 2 TR — 2R 2, LUK R Z Ly, BL R AR I — SR T TE 1 XS, A g (K B 4

WEFTR, EANEERNIERE/RX (Fresnel Zone), FEERRX & —MEERR, WOR KA THHER I AN 55
.J::7
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< d

JlFLLLL

filtn: £ 16 AHfIH 5.8G EH#EKI L, 60%IH) fresnel X2 —1 8.7 KIEEKIX, 7£ 2.4GHz
FIFERIEE 2 13.6 K.

WX K &S B am KR AR

NPEEBCIRR L 3G 78, AT DL — 2R\ AR 7 HERE BTmCas, DO FRR T HEs N EE
TE N ELMFRIE G0 8 dB; —MAnA — SR P e B 2R, BRI HICR R 2, HIEa32008 14 ~
17dB . —MnA — A Bty )\ oA E LR, B BBCIR R 2, Higai2oy 16 ~ 19dB . A E i,
IR BBCR R LI E, WK RE ) — 1%, 1 2.4 m Khs

fEn 1 o A AR SR AV T R 4
PEREM A LEH 2, A8 3 S PRI T RN R e ol T T AT RLAF (R SR AR AE T, 9T LA

Vi REGEEST BE /758, EAEN 1.5 m HHPRIOYI IR 2, fE 900 JediBe, Mgk G=20dB . &
R IE I T RN SURE AT, e W e Y D LTk RO Tt 2 R 2k

JOIEER MR G5 A, — 200 TR E R, 20N T KIEL 7T .

oy R&— AR Re gt AMKT 30 dB RIHTAEEL 5 X IR FLBE R G R E T B SOR e i iR L)
IR R I BOR TR, A ARE TR I I R e ROR & LMD i R 2k dy, B 2 mthvr2 .
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1.5 RERA

R WLAN H LR R R, JATRT LA 4 B IXCRIE [ J LA R 26 :

2.4/5G £ 2.4/5G FiR 2.4G #uE 5G Y E 5G Yy i
Rk BXRE HRER BIR L

T4 A AT ERXESENE | HTErK 2.4G & | AT ERMK 5G mixt | HIT@E#E MM 56
W RN T AR | X AR rAE g KX AR

2.4/5G X% 2.4/5G £8L 2.4G ENE
ShFERE E LU PS>

KB ERAERLA | AT =N WIiFi it

FE 25 i HE BRIz i H AR ORET 8, REHHE H AR, RJE B Esha, WRBEEE3ER
KIUG S, PEEBPRERETRGE S, HEBES)E, SUTRYEE SR MO, ERRAS R (55 5
NIk,

BERK

o REME: REATHSFERRLHITHE R R CRrlREER R WS TNR", Rl amk
LN

o REGHEBE R S I X o R RS R 2%

o REJTIAM: RECERRMT AR e B8 AT BOIN a2 X 3 A5 5 5%

o MR E SR AEEL 10%

o WEBIERLMANARL, R nl A AR, AR T M- 555U
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RER%

FANRE LT BN AL B B, IR R EAE EIMARZ S PRGN, 0TI 2.4G TR

o W EE#E 50-60mm HIBAT, ik U JERE E R L

o FHAR R R AR AR R R AT WLAN

*  WLAN B REARLN T, REKRSCRAERIE, H e
o REFEAN WLAN 8 3ki8id PVC 482 bR B0 5 AT 0 38 3

BT HAZE50-60mm

Y/

T T

2AGTFIR K2R

_-_-_-_-_-_-_‘_‘_-_-_'_'_"‘—-—-—.
PVC 4 [ 1

R — ﬁiﬂffifff%ﬂ%mﬁ

EV (N8 DRSPS {EF
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H

UFL-NBEZL

LS4k BiAbLFE

RJ458; /K 3k

N to Nli£E

1.6 #EALE5&MAE

X BT g T ISk S AR, A B TR T 25 B 2 i R 5 R Gt e, B IEAf IR R 4 bA
Ak NESSit IS

1. MO, BRI R BIR b 15 k3.

gt 2 M e i ) LKA 1 LKA 2
uFL £k uFL to SMA Bk uFL to N Bk
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MMCX #2:3k MMCX to SMA k4 | MMCX to N izt
TERELM R uFL #23k:

"‘J’K—pysf;‘

VLo

LRI NIII coc o Tvrmsam

mac 000C4262B60E

2. RIS, BHENR T WL R R B 2 45 L A2 bt

R OBRLM EREL LRAMRE 1
SMA & (A3, BEO SMA to N 7izk
N Ak, BEL N to N 744

YuSong - 28 - http://www.irouteros.com



RouterOS Wireless ##& v6.3.1e

T /E MMCX to N BE£k A1 uFL to N BkZk, FZEMTIELMK5S N to N Bk

Nk

uFL to NBkse
MMCX to NpkZE

T2 SMA #23k (ASkEREL) F1 SMA BRI ZE:

N N to N 4k, FEHFRAMRLIER:
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1.7 RouterOS F T &EME

RouterOS F#LLSCHF Atheros | .G AT, WSCREEr HAR B0, P DMRAERRE M R0, — &
LVER LM R . R 2 RouterOS SCHFIIARH 73 R Bka) (MR EESE) , dn L7k 2 H
Superchannel ZhgE#S LK H Atheros | I o

e Intel 5000 series

e Dlink DWL-A520

¢ Dlink DWL-G650

e Ubiquity SR5, SR2, SR9 series

¢ Atheros AR5000 chipset series based IEEE802.11a (AR5210 MAC plus AR5110 PHY chips)
cards

¢ Atheros AR5001A chipset series based IEEE802.11a (AR5211 MAC plus AR5111 PHY
chips) cards

¢ Atheros AR5001X chipset series based IEEE802.11a (AR5211 MAC plus AR5111 PHY
chips), IEEE802.11b/g (AR5211 MAC plus AR2111 PHY chips), IEEE802.11a/b/g
(AR5211 MAC plus AR5111 and 2111 PHY chips) cards

¢ Atheros AR5001X+ chipset series based IEEE802.11a (AR5212 MAC plus AR5111 PHY
chips), IEEE802.11b/g (AR5212 MAC plus AR2111 PHY chips), IEEE802.11a/b/g
(AR5212 MAC plus AR5111 and 2111 PHY chips) cards

¢ Atheros AR5002X+ chipset series based IEEE802.11b/g (AR5212 MAC plus AR2112 PHY
chips), IEEE802.11a/b/g (AR5212 MAC plus AR5112 PHY chips) cards

¢ Atheros AR5004X+ chipset series based IEEE802.11b/g (AR5213 MAC plus AR2112 PHY
chips), IEEE802.11a/b/g (AR5213 MAC plus AR5112 PHY chips) cards

¢ Atheros AR5006X chipset series based IEEE802.11a/b/g (AR5413/AR5414 single-chip
devices) cards
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e Senao NMP-8601 Series cards

* Senao NMP-8602 Series cards

* Senao NMP-8603 Series cards

e MikroTik R52/R52H/R5/R52n/R52Hn
e Atheros AR9223

e Atheros AR9220

e Atheros AR9300

X EIRATEZAH Atheros O TR+~ , a7 0 E 3= BLRAT I abg M+ =& AR5212 Fl AR5414
PR Fr, ARBA14 fETHEEAIMERE 77 H Z AL T AR5212. abgn J7 1 3% Ll AR9220 £ 4143 . Atheros it F i
BEICLRAE T R, RS IR & OEM L) A=y, Bl FHmThRmosshlssvie, ol LM K1
R DFA S g, BAIFREE® OEM | i M Hdi i e Bk 24,

N A& 5K MikroTik [ R52HN LM+, KA IIE AR9220 [ith ', 3 kF 802.11abgn J& T MU L2k
MR, MR HRERIN TAETE— /MR b, 24 bgn X, 24 an A

‘ ‘ |
ool ) PR
Tews oy it FIC
aN0es o M e

s 000C4262B60E

N2 R52HN S a1 4 41

R52Hn
802.11a Y
802.11b Y
802.11g Y E
802.11n X
T M MMCX
o 1257 miniPCI
oA AR9220
i D) 25dBm @ abgn
5GHz 4920 - 6100GHz (5MHz step)
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2GHz 2.192 - 2.539GHz (5 MHz step)
Eif-—s 20g
TAEIRE -50°C to +60°C

REESHOE KN RIEEAGE R, WIREE MR AAVERE, FRATEEL 1t i) A 5 D 0 A i R 0% 5K

¥, Wr

R AEAS RIS ARRISCR B AN A S DO ) 21 B 15 L

£ 802.11b FH T IMbit 77 i EEK A5 5 H U R BUE 9-93dBm, T ILIN A3 D # mT LA F)| 24dBm; 11Mbit

DL [FIRE A2 WOR BU% 9-93dBm, ML & 4 Th ] LIk #] 24dBm.

802.11b RX Sensitivity IR HE | TX Power RHohER ‘
1Mbit -93 24
11Mbit -93 24

£ 802.11g FrM T 6Mbit 7 % 225K 5 5 HAUR B y-94dBm, T LI & S T #8 W] LAk 31 25dBm; 54Mbit
TR FIRE R ISR % h-81dBm, 17 i & S T2 AT LAk £ 22dBm.

802.11g RX Sensitivity i R 8 TX Power REtzh®
6Mbit -94 25
54Mbit -81 22

£ 802.11bgn N MCSO0 20MHz “4-94dBm, K5I A LLAF] 25dBm, LA R IR

802.11bgn 2.4GHz | RX Sensitivity it R S5 TX Power RETTh&
MCSO0 20MHz -94 25
MCSO0 40MHz -92 24
MCS7 20MHz -78 21
MCS7 40MHz -75 20
802.11a PHMIK L T
802.11a RX Sensitivity B R 8E TX Power KETHZR
6Mbit -97 25
54Mbit -80 21
802.11an WX HHL T
802.11an 5GHz RX Sensitivity W R 8E TX Power KETHZR
MCSO0 20MHz -97 24
MCS0 40MHz -92 22
MCS7 20MHz -77 18
MCS7 40MHz -74 17
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TCLE AR AR AR 43 TAE 730, BIRISOR R GE A S TR (Rl — I [A] 52 B ), 4R TR R, — Bei e - R 5
155, —BIaHE T EES, WX TR, 802.11abg M1 802.11n MM KEER I EA AR, —Bi
R ANE & 1labg W, /& 11n MR mES 2 2 4>, BAATE BriFE .

11abg REM K& ARS414, FOHA R MAIN A1 AUX, BI—AFERED, — Mg, BRI Z
MK H MAIN RAEFIZEEE S, AUX 24 TAER, i FE

11abg M -KJ&KH MAIN KiXiE £ AUX K%, AR LLTE RouterOS Wikt B, BRIMEKH] MAIN 2
M. 1~ E7E RouteroS Jo£k M-k H 1) wireless Z4(+ ] antenna Mode H % &, ERIAZIEFE antenna-a, B
MAIN %1, Wi ik# antenna-b N2 AUX #1
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-

11n M-RRIXHY

7 | Interface <wlanl>
General Wireless | Data Rates  Advanced WDS  Mstreme
Mode: BT | *
Band: |2.4GHz-B/G d
Frequency: |2412 + | MHz
551D: |[EASPIS -
Radio Mame: (000C42631022
Secan List: hd
Securty Profile: | profile 1 *
Frequency Mode: |manual txpower *
Courtry: |china *
Antenna Mode: |antenna a *
Antenna Gain: |0 dBi

M 11n FIRRATE, BRR T MIMO 3K, B 1 X1 fl 2X 2, H3 3X 3 1, B 150Mbit. 300Mbit
A1 450Mbit FIX . 0 1An A 1AM ORER 1X L, A 2 Mz OEe 2 X2, AN DA — NS 15 55,
A% 11abg MR X5 MAIN Al AUX (58, REgdH— MO RS A RE S .

N e

FEMFIhERH

AT UG BT RS DA dBm Fl mW () , BUERMDIRER NS, Al NS
R LI, W RS2 dBm AT mW O R

dBm mw dBm mw
0 1.0 mW 26 400mW
1 1.3 mw 27 500mwW
2 1.6 mW 28 640mWwW
3 2.0 mWw 29 800mWwW
4 2.5 mw 30 1.0W
5 3.2 mw 31 1.3W
6 4.0 mW 32 1.6W
7 5.0 mw 33 2.0w
8 6.0 mW 34 2.5W
9 8.0 mW 35 3.0w
10 10 mwW 36 4.0W
11 13 mwW 37 5.0W
12 16 mW 38 6.0W

YuSong -34 - http://www.irouteros.com



RouterOS Wireless ##& v6.3.1e

13 20 mW 39 8.0W
14 25 mW 40 10w
15 32 mW 41 13w
16 40 mw 42 16w
17 50 mWw 43 20w
18 64 mW 44 25W
19 80 mw 45 32w
20 100 mwW 46 40W
21 128 mWw 47 50w
22 160 mWw 48 64W
23 200 mWw 49 80w
24 250 mW 50 100W
25 320 mW 60 1000W

1.8 RouterBOARD & i1k

24 RouterBOARD ) RouterOS #554 F 2k J5 , — M R Ae il i Netinstall %% RouterOS % 4i(Netinstall
3 RouterBOARD 7= i+ 4152 W.(RouterOS MZEHFLY) ui % 14 RouterBOARD 15 £ Bkt (B§
EAFL) . A FTHEE R E S ERE D, BRI A 3h5%E k.

TR RB411 BRAEIEEAL R . R SFA A G, W2 E AR A%4, M4k RouterOS &
RrA%H .

{ESEFHAS |

AEENE
TR LRSBER | AR

£(iRouterOS

iR AR T B A AR
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PHBESEN

T E R RB133 B4z, AMEHI A 2BEET, R 2R 1T RouterOS BLE R A

4 4134--

it f ’

IC.'...'L'.\

en g I
'xH’H‘HHI' .

il s

RB133%7%1 , RAME
i3 =1

-3

g J9VFOLIN
TO-4C-WK

G445113-8

IR

&
9
)

331111111
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W, SREAERUR, AEETTIEBEE®E, SUSEERR, BREMEE .
R 5T RouterBOARD % &M 4HA lZ% (RouterOS MEHFE) —P.

1.9 RouterBOARD & &5

PRI 8%

BN LA R R BOAT £, REAITC Lk e 2 A1 N 2408 =4 (e, Rk 7 2 6 0 20 3 A S I
WAELL (CREIL R EE REHSIAIED PiIb B iR TH R R 2 & 8% W R BCA R BRI AE T -

i 7mm B2 (1 AWG) W mEc B EEM R . 7 B0 2 IR A 20, RV EHE R
IRV BCE T R, Bln. M RREEET ORp FKE A —EREIE D, WA /M & AT Lk
MR mEk, RB B 1 I oW S e et A7 AR 225k

I AN AR EORAE ] AN BRBONSLR, LR HRIE IR RT45 7K Sk B i A7 B 245 110 RJ45 7K
%

2. LRI B S RouterBOARD |+, @it RouterBOARD [IB L2 FLA SHLERIFLA ER:, —KERBILE
MR 22 FLAT 2 B4 AT ARG, SR =AML 5T 4 B FLAL A & 5 AN R e b 42 8 v A
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o

A\

e

AN

|

PR N B F AN T R IR L -
3. DURMEEE S AR, FEHEE

H, B/
B

M POE 4%, VA IEEES 25 7] B2 POE £, &k POE
F S T ek 0 SR T DAOK R0 3k B 285 OB AE =40, I HLUFI RouterBOARD 4228 — o th = E % 1E .
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RouterBOARD B ESD (Bhgke) R4

=AML T BRI B 4 ) Fr, RouterBOARD LUK VA A WA 2 AN&fd v, FT B

1. =4

WO L 4%
o B SRR A ) 42 8 2 AR, ERUE T IR 2 23 AL &R 5 AR M AR B (SR ARS 5T

ZIRALIBAA P BT, ARTT LU — 2% B 2 3 HAR 17 -4 Hh Bt
3. FEEIHMPAE N ESD B Ry e i, i RAE R AT (EH BERON S LI, ESD o Al LR

CPU FnHAth 5B 43 = AR 544

A A PR OO SEER AR R AR ), SRR T 1 B v e o VR B AP SR A, 4 REA RUR I BE%
NHEA MR, HEREAE S A

TR~ (BRRLE + B&EM)
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\ SRASHRERE | B
-

PN

TR H RS

* — °|t EBCRES

B 22 2%

231
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VER! BRI BRGNS, (ARG XS 28 7 3 3 o 4 A8 bl PC X
RouterBOARD 2538 P 15 £ 4250 .

KB T e B AT R S A o BUBN BRI LA, (HAE 100% RIEA SR, (BA 8000
I -

1.10 WLAN M-ERiRekinifn

] WLAN 5 5Bk i% . AFRANEAD 2 B WLAN GO 588, 0 ARB414, AR9220 %%, ThRJHUK#Es (PA) &
5 WLAN 15 5O M, 2K WLAN (B 5 TR, EHEBAVRAITCL ML TR 100mW, 300mW A1 500mW 5 2 B
IR FORASTEMG TR G SR\

R IR O 1013, BHE T WLAN MR (5 5 R S AR 55, Joikd 8 2 HoAth WLAN %4 . ity
fo—5K Lk MK 4fi N\ RouterBOARD, WIS E R ILTCLL KT R ZRT, WHE PA DN, XA
A REA A i pl, Wl RE R ) R,

R52, R52Hn #1 R52H ESD #iFiix

LM EE — Ay ey, HTFHEAAY, @A BESD, ESD (Electro-Static discharge) HIE
B “EHB” o ESD & 20 R HALISRIE i) LU B L P2 2E L fa s R ER B 2R, Rk,
b b SIS0 T LB 97 B2 A SRR BSD, WP SC AR N R BH DTS

AN LR 2 S EUC LM R AE R R AR A SR . WSR R52 B R52H 7L B R TR R AEE
IEH AR, TUME RIS AN . T T 4 S AT DRI 75 4508 -

T SeR T AR AR B A A, R R, S IRE R A, R BRI, R R A O
Weiizy, HIUR, XREBOUFARERIEREBE MR, WTAE:.

IEHRM ARSI XK R R ERH OL CRIATES D, HHREA ERN 1, hRFEFRR
R
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R52Hn WK chain 1 A4 & :
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R52n X2 BERFMR

N ETE R S T AT R 2 F R SRR, AR AR T IE ST K A R R A 5, XA SR LR
HEE . EIRE TS ESR R BER] YEE T .

MR LL chain B, FHEHZBIRKI LM 1
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THERIKE R TR, — SRR chain IS, —SZIA &R f R K
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IRekxE BN

W TIER R AR, il {F 52k B 23 I AT RE 238 AR IR, 3 I I3 2 703 L ittt (s T PR 1
PR, RS, FATE I U Ak, IR BN, FRoRBig ik Ok
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T HEE R R R IR, A R

AREW

1. RouterBOARD 5 — X Jashif L& M -REGABLE A S G H, 11n MEEHEA chains & RIS,
R AR AN R 2Rk SR 2k L /0 BBk 242, Gt i Dl UK B8 K . VE R IX 5K RB911 [ 11n
LM -E chain0 Al chainl A &

&
s sy @

o
-

» 9
-
= 800000as

2. T2 RB912 %% T RB11le BZ&M K, S5 M-K chain0 A1 chainl &<
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TR
12C01° 27

1

LULINT LB
1210

|
-

L g S5 R NI RS B

1.11 RouterOS WLAN #3325 Il i5] 5

1. RNZIEH L AP EFEARE?
ol AP BOZABE — LI B, AT B R AE LRV R Y, B e 2 SRR T, PR SE

2. ME—AHROEERENA?
L BE A LR AT MikroTik TEL4 88, A1 RS B X K2 5 WADER L . mIE%, MikroTik
BRSBTS, B I E OO, TR A R, I A R (B S RIEFI i
% 7

3. —AHRLESREES DR

SCHF 2007 AN, AR SERRE BLIF AR AN, 7 EARYE RGMPERENUREAE /1. SLPRIA s & PC
R, T URME T IEERRS E 2, 802.11a F3CHF 20-30 MR GG, 802.11bg Tk
N3 B I AE 10-20 A% 3, 0 R ARIE R I 4 ) A o D At R BE 4 B A AT T HEAT A PR
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4. RBEEEZ-NE WIS, NMZEAM?
WHFE—AZ s (CPE), Flan—A MikroTik oA H & & DURMEED . €M RE&. (RRFEHL.
MikroTik Jo2kis thas o] LN AH 7 o i R 4R L 5 2 DhRE, B ks, NAT. JiffEd]. DHCP iR555%.
5 [F) R RN 12 2 A AT LA I A 0 Bl F) 01 2

5. G REGREREE WA ?
RouterOS 37 #F 802.11abgn L& EHL, 2.4GHz 7 802.11b X T, #iEiL4ie 11Mbps. 4Rk
Prffn#7F 5-6Mbps. 5GHz 7F 802.11a #xUR1 2.4GHz () 802.11g #:X T, ¥dift4ihy 54Mbps.
5GHz ) 802.11a #X\'F, NABIHEMMN D, 759 OIEuE % i H 800MHz ff) CPU. [FIFE
RouterBOARD %1 # /il 400 2511 600 F51. FrA /2 #50T LLSyBe S [ (45 55

« REE RGN PR 5 2
FEf), AT CABRI G — N P A s, @it RouterOS # queue &I, 41 AR Z bridge HiiE LM K1
HLM, 15 bridge setting B 1) use-ip-firewall &I )5 -

7. FOEE R P RIRAE B R EE R IR R B/ ?
RRPEBS IR 2R gk FEM DI AE S R . JA PR R R I B A K R
7E 2.4GHz, "0l A P il A2l 10-12km.
£ 5GHz, A1 b0 s {5 A 17dBi “Fhi R 2k, 2% 7 i FH 30dBi (3 3 S T R 20 e R B 7E 25 A,
L prfe4ig % 10Mbps

8. REEBMBAFEAERKNBMEERTIRE?
UL, (HIEZ AL far i B AN (5 5 = 52 BI5E0

9. REBMATHE B ARG INEERS?
UL, DURECRAA R DR AOMER], SnLtbi . FIRE bt T DUESRIGEL, ISk i L fnbh B

10, ELEZRBERENLEEN?
R, PLERVE R N SRR, EARRER BN T, BIPIASIES s R AN REAFAE BRAG o

11. 4% Fresnel X?
Fresnel [Xj&— ML Xk ToL s o AAva i, XKLL RES, &GS mE S Hl. flin £—
16 N BAER 5.8G E ML, 60%I(1) fresnel X & — 8.7 KIIABRIX, 7F 2.4GHz [AFEKIEE & 13.6
Ko

12, REBT LR TLMEHTE?
KM, RELEH] MikroTik Jo2ki th & @ L@ MM/ M A e ), A AW &% RouterOS HoARSCHY .

13. Z¥E —/> Wlan LR RZAFE LK H?
—AEAMEL RS, WEE 3-5 MNE W RSE, AR EWEHRIEN A 1-2 KA E
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14. Wlan 177 Station X TR Refihris?
ARfE, station BN A LEFRETIAE, station M H T =2/ IP @{E%ER:.

15. Wlan B8t — i F ks ?

—f#% RouterOS ik #% ap-bridge Xt station-wds, FEIT/E WDS &5, % B BRI
ZH

16. 802.11n gifFf] wds =g ?

7f 5.0 #I RouterOS %f 802.11n 1Y 7 #F EolP R &k, 7 5.0 J5 )5 H Nv2 WG 32w o
FEH T WDS #ixt.

17. RouterOS Bkii 5G /L4 KA TI% /b

FATPr B BB R, K AT 5848 5G-Turbo #30R, ArLAE®| 75Mbps, XA 5i /£ 40Mbps
A, HIRME 802.11n 19 5G &4, AL E A v, Sd IABIA A T R LA/ 2L 200Mbps ()

HE
’Fﬁ"J_l‘_Ao

18. mode=bridge B A FERE F R

%M bridge #: Rt % ¥ 5 ap-bridge. station-wds Al bridge &R EE, B R 30 H: SO0 S 2iE
¥, WRIRKH RB411 T4 # % RouterOS /& L3 2%, A4 2 4~ RB411 fixt S (s Haef# f{#FH bridge
. 7E 5.0 A5 1LY station-bridge #2142 7] LA bridge 15

b

lll

19, 4% Nstreme

Nstreme & MikroTik M2 H K —ELLLmbhil, 2 Wi T EA, BRS8N i 28
HABCRFIMIHEATE R, IEEmBIRERmPINEE, AT Wlan E& AR wiiert, 5.0 J5 Nstreme Bidkhi
A Nv2 (Nstreme version2) XM TDMA HARBREIZEET 11n K& WAL

20. 4 £ Nstreme Dual

MikroTik JFA MIXUA AR L, BIRED BRI i, — N IEgiiduin tx Ckik), — ALk
B rx GERIO FEHARZRCRE 7> B R AN AR m i U7 2, A B4R i o 4of i A s SE AN R

21. WLAN 5 WiFi X%

WLAN 72 Wireless Local Area Network (455, 485N H AR 1E AR THENL B BLEGER, #n]
DA B AR EAS A0S I BT L S N 4844 R o T0 4R SR sl X AR o (40 s AN TS P GRS FRLBRE T B S5 I 4 I R R
T o2 77 3, AT 193 2% FA) ey S AN 24 i (RO RS 3 BE N R 3% . Wi-Fi (WirelessFidelity), JoZkfRH
ARG EFHAR—FE, [FETEIAZMFRER IR L4 AR . WI-FI & WLAN #— i WLAN
SETCLR SR, ToLR RS 2 G 2R B A A R, L TC 2R s b i B Ath R 59 26 8 DL SR in g i AR PR
TR, TSR L 2oy, W2 A2 WIiFi A ER T .
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22. RB751U

RB751U fEp—> 2GHz 802.11bgn LM, JFAE 1 PIF 2.5dBi K&k, [FIf#RHE—MIMERLR
MMCX #3k. W iZBe& et W EMINERL, P LG B4 u IR 2 AE wireless ST AOBCE 41T -

¢ Chain0
o one antenna for TX
o one antenna for RX
¢ Chainl
o0 one antenna for TX/RX
0 MMCX #MER &4 H

R MMCX #11, FRE KRRy antenna-b, 7F wireless HT SEH T2 N B Chainl &
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£_E RouterOS #F 802.11 iAo+

FATHITE WLAN T3 ANGZ 504, BUOAAVE M (2R WIFT # a2 Al s 78 5 A 4k
Baa e ATIZE SN Wi B 75 ARG A TA ¥ ARER) 802.11 Pl (3% WAPD , 7L /11
JTRRA T H R S PNETROR, (Hii737 E 90%H) AP A TR AR T EARTE B, DX K 2 AE MR 1A 5 )
b, MABKAEIIR) BB 802.11 TEA MRS WiFi 1R & TR R b,

BUETT 0 WIFT FRARK,  Rpolie WiRT B3 s B9, RIS TR Wik B o, XA 77 UK 20
ZALA FHL PHOHENUAEAL PR a5, AR5 7 WIF ™ i) 70%-80%, i 53 5h—
F8 7 HcHf A an AT ILAB AR R L

X B RATE S 2 A4y, WIFT 78 75 A1 WLAN 1450, WIF 78 25 BRI FATTH 3 10 WIFT B4k B,
WLAN i fE4, WZFH 2 6802 & WLAN &%, K 1P i )\ — Sl B A s ot — el A £
R, R EE B et — Se R M . BRATIAE N TPRSLIX N 4, B RouterOS FHEAth = i /E — AN X6t L 4347

2.1 WiFi 3=

WiFi Eiw ER, RIAETR, = REER. Hi/NgErR. AL, T, WE. mR%E%E, #E
H WiFi, 184 — ST R R K A B R G, HEAEH WIFi B, K2 KAZ 802.11bg #Hl, 1M
802.11bgn (T 2.4G) HIEZLHEK,

XTF WiFi 8 5 A1 152 802.11bgn 1, Bl 2.4G iR (2412MHz~2462MHz, 3t 11 4iid, Hin Lk
F4b 3N EARAERISE 2467, 2472, 2484) , BUEARA 14 ME, WRH 3 N ETHRRSNE,
e/ D BT AE, RSB R IAERI oK, B ERREEMIAAE T, X Wi 5T S el R I sgm . 1X A
o] FUAE 2003 4F 5 KB C 4l ™ 5, 2.4G BB e X AR AR R e, BORA sa AR e, (HI P 2
QENERTAETF

ARFRAT AR RIX AN ) 8, ] LIS 56 P o 1] PR PR VR IR & R S Th 2, sk A s s fn 148, =
XANEWME R Z ) R, BRSBTSkl o Hofth ) w sl R 46 T3 HoAth v, 9 8 g R 2%
F& g 802.11 il il (CSMA/CD) N TDMA 25, R4 R 3 Flk 5

REThE

BATEGER SR, VOB RN T3, a] DLBR A o 2 M7 o VUL P, (EL AT S8 SR A 281 52 R S T 2K
a7 R BUE, R R 7 i A S e, XA SHARGHE, ATREIRINK T RS DR, 2 il
BT, HEMESE RS, B EITENE], HUR S BRI TS A SRR, E R N Y i A A A
AR, RSB, BATALER @R, B EE AR BE, RouterOS L RZ R FEM A, AT Eik
BT, BREE KM, NEFHEICREE, ETWRSEE) 2GR ROUEE T, EHEH
T EE It 0 i

T 2R52HI S5

| g B Bl R
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IEEE 802.11a: 24dBm -90dBm @ 6Mbps
19dBm -70dBm @ 54Mbps

IEEE 802.11b: 25dBm -92dBm @ 1Mbps
25dBm -87dBm @ 11Mbps

IEEE 802.11g: 25dBm -90dBm @ 6Mbps
20dBm -70dBm @ 54Mbps

EIREACRS

WX BT BRREE

IEEE 802.11b: -96dBm @ 1Mbps
-90dBm @ 11Mbps

IEEE 802.11g: -93dBm @ 6Mbps
-74dBm @ 54Mbps

M TR FRATTRT LA G, AS[R] R B420 R U% S 7E 802.11b #0iX F-92dBm, R52H i# %4 1Mbps,
T 5 A —ANT R (R 3 e R % 7E IMbps J&-96dBm, Xif EL R 11g PRt AT LLE H 225

FERS IR b, BAAMER KA DI, I EEEHRICRBE, AFE WIF #a 5 BIX 824, RouterOS
HEARERICLM R RB B4, #ATLAE I 7 A miniPCl JEZEM R, 48T RIGHIR ST IR, X
R./& RouterOS ML, (HEEFTLM Rl — 2B T/t

802.11 Nk

BATENEFFAERT 802.11 Wri i 1R )2 (CSMAICA) 772X, B FH T ke I A0 30 4 24 5 A B AN LA _E T
PR 28 B 45 T B AT BUHR AR IR I 28 B o o XA AGFIRME LR —HE, HLRUKMNBATZ T LERISA 2
%k (1. 2. 3. 6) BHATEZAURIERIRN, 1T WIF WA, bR A 10 [F— A m P RS 5, @i
Sy T BRI [F]— S RO o BlE s, BT LA 4 CSMAICA FIH ACK {55 R S8k A=,
U, AR s g EIR [ ACK 55 J5 A #fihg 0 4dE & IER 21A B L.

YA 2R, TER—E R Al G AR 5 A AR R B 0% I I v A B 3 R R B, R TR %2
HEEAR, BAITAT LAAE RouterOS [ Nstreme 4 131 B 4 21| disable CSMA F1 Enable Polling (115, Bl 2% CSMA,
J& H Polling, MikroTik 5l >k F 4 14 0 77 sCRAE TR S 1) I R, FH RS2 1 22 vy In) B 1) R, (R SR
IGEH T & S &Z I, JaRM Nv2 B8, 51\ TDMA AR 12 itk

WT i UBNT SKH 7 TDMA FiAR, FE5IAFE] WiFi 6% P8 s b, X DU KR & 2 F P U7 iR 3508
TDMA Hi R AR Z GSM BN, FFEW: WiFi 5IN, ZETHM 2B 5 A KELE,

% A RouterOS F¥4 % TDMA B N\ WiFi 78 26 [ 2 fdi FH 3%
HEEXR L

—HAEEAN] EEGI AN RERLE, XM AR RAZA KL, AlREsd, R RE—NE
HRBEK, NZFEAEMEEL, FEERMMAEEEE R, BRAZANRERIEZEERH P ES, MHEkEE
EEE BRI EIR—FE, 2N RGPS, EF— A, scoFRrREZA iR
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BEMPEENTCLM S G, BA DSBS S A5 AT A2, AR e D RE ERE SO, ST
ARG T RS T HAM R B, WA UK 2 I E R BT (5 S I IRER, BRI E S
ffetl, LR R SO AR 7ORER b, (H I SE R R R O M 5 S ST

AL ERERLRNLZ R REFRL, FERZPOR B ST FK WIFES, G35 R R ORI 2 #
BfES, RIREESICERAEE, 2 AP BRI ES, XA RN 2 AR (5 578 = N RE IS5 R AL A8
ARKIINS, Beddm AP B GV, (RIERASM Y 1, Mtk mE [IRE ) AP LEEL RO AR ER
iz, B4 7B, AEYHRA AL R A, B RERE ARSI, TS
ME, BRERLNIHEZEREEN
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RouterOS SR IR SEILE RER L MEAR, ROl — BRI G RS, AF— B e BH AP B MR T %,
LA WA REBRKISCR -

2.2 WLAN ¥iEEia

RIX L, B B2 RO U e 2%, B VFXS RouterOS Jogk 1A AU R ZR0TE T T 1945 12

£ 2007 £ 6 A 16 H, fEE KA C4 528l — 304 24 BRI TCLiER: (100 23 HLEEHURT 200 24 P ,
1E Amiata mount (1734asl)55 Limbara mount (1300 ca asl) 2 [].

K —%1 3T RouterOS It & HITC4 M, —X%F XR5 802.11a 600mW &M, —%F E ]| 120cm [H4E
AW R, FHACENAL, PGS 5 555 W -58 dBm F-62dBm, #ZF{E 12 5| 48Mbps
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300 7~ B LY, MfBEA ! 228 RouterOS iz A T H &AL At Nstreme, {4k ACK B [H]. &
G . 2 AT RN A EORSE, Hri Nstreme Version 2 (Nv2) , ZRTRFI5I N T TDMA B, sz
WHEZ MR &EN, R4 1in Ff&dm, mEBK T R TIRHEFE. WA Nv2 PRl 11n (75 58 v] LAE 2T
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F=EF RouterOS LZ&INEENLE

ERIEER: wireless

RouterOS TLZk P BUB1E IEEE 802.11 #rifE, 564> #F 802.11a. 802.11b. 802.11g 1 802.11n, ¥
Hhn T W WPA.WEP 1 AES fi%, Wireless Distribution System (WDS), Dynamic Frequency selection(DFS
FIFAFLERE | Virtual Access Point (FEHL AP) |, LA MikroTik [ Nstreme 1 NV2 A Wi 5555

T A TAEEZ /MU T station (client) , access point (AP) Fll wireless bridge %5, station & th i]
PAr A2 A, KT 28RN, 7LLZ% station B /24

3.1 RouterOS L&+ 43

MikroTik RouterOS 45 BrsC eI :

. 2.4ghz-b - IEEE 802.11b

. 2.4ghz-b/g - IEEE 802.11b 5 IEEE 802.11g

«  2.4ghz-g-turbo - IEEE 802.11g # 108 Mbit

« 2.4ghz-only-g - IEEE 802.11g % 54 Mbit

e Bghz - IEEE 802.11a ¥ #f 54 Mbit

 5Bghz-turbo - IEEE 802.11a 7 #F 108 Mbit

« 2ghz-b/g/n - IEEE802.11bgn (3T 4.0beta3 VL EA)>HIFHE 2.4GHz #HEH) 11Mbit.
54Mbit #1 150Mbit~450Mbit

« 2ghz-onlyn - IEEE802.11n (3T 4.0beta3 LA FJiA )34 2.4GHz 4B 150Mbit~450Mbit

« 5ghz-a/n - IEEE802.11an (# T 4.0beta3 DL EfuA) % 5% 5GHz #iE 1 54Mbit Al
150Mbit~450Mbit

e 5ghz-onlyn - IEEE802.11n (%7 4.0beta3 LA LA )N 2 # 5GHz 4B 150Mbit~450Mbit

MikroTik 324t T 8m K A TE 2815 B Th RS, RIFEF= AR E%) Wlan 7 & i) RouterBOARD 7§14, 4“5 )\ RB100,

RB500. RB400. RB600. RB700. RB800. RB900 Fl—iA Lk 4% (AR SMBH T LB FEE W
www.routerboard.com) fEN FI7E 802.11abgn/ac [ TCLL 5% iy AT 2 5. BIFAE RS .
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CCR1072 (1200Mhz, DDR1600) 119047 .6
CCR10368G-25+EM [12000Mhz) 41636.0
CCR1036-12G-45 (1200Mhz) 23808.0
CCR1016-12G (1200Mhz) 17841.0
CCR1009-8G-15 11249.0
RB1100AHx2 (1066Mhz) l 1690.0
RB3011 Jl 15302
RB750Gr3 I 1039.1
RB7S0Gr2 | 576.7
RBBS0X2 | 4467
RBOG2UIGS-5HacT2HNT(hAP ac) | 370.2
RBO51Ui-2HND (600Mhz) | 269.6
RB2011UIAS-IN (00Mhz) | 269.6
RB750r2 | 2348
RBO52Ui-5ac2nD(hAP ac lite) | 217
RB750 GL{400Mhz)16#0 | 1940
RB750 (400Mhz)100MIEO | 1940
RB4xxAH (680Mhz) | 187.3
RBO41-2nD(hAP lite) | 173.6
0.0 200000 400000 600000 800000 1000000 1200000 140000.0

W Bridging 7 Bfast path 64byte B {ikpps

PLEEAFMS RB IHFMESEH (FrEEREEE T 7R, UM%, FrUAREIRAS R 75 K IE A F 1
RB %45, HEIEJT 2017 £ FE M ITEZ RB %4 RB900 %741, RB400 £% X # Ll MiniPCl #11, RB700
FAAHEESEE 802.11n TELEM K, RB900 R4 AL MiniPCl-e #5211, F##8 % 3 #F 802.11ac Hhid.

3.2 RouterOS 3 ##J WLAN E#EHSR

MikroTik RouterOS #&flt 7 2 R4 iE# 73 SX RERE. RN S RE. B, TREBHSE. BEH
bonding. Nstreme. Nstreme2 #pifls Nv2 HrCFH Mesh RIARII%E .

X R

PN 2% 2 8] A SR A o R e 2T e RREREN R BCP AR e — > AP, i min iR 4 el
P25 5 B AR T A ELIG . 72 RN RS TT aUrh, R MR A2 MR LR, AR B 4 A 5 A0 98

s 7 A P A — R AR WM S, RATTAT LR A ap-bridge 53 birdge 7730, 7EiX LKA
#7181 ] ap-bridge 5 station-wds FIHF#% 77 3
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X% R

H

= A=A AR R 2% 2 AR DG AT SO 2k A 2k 07 0HE ORI, W R A Xt 22 IR JE 2 427 3
RAEREA PIB th #2234 — > AP, BT SEBLM Bz A i B ii s, WTBLSEB A& E Ty . T E

/ Station

-

{o 9
&, A

MikroTik AP

Station

Station

AL sERE T, — AP B i ap-bridge,  HAd RIS LS ) 4= 551 B N station B
station-wds. 7E st 2 fUEHE 7 U, G s — MR A 1A R R B B TE T R 2R, 7% 7 ity WU g R FH 5 1) R
2,

Fotk ik

2 I D 45 T PR S L g TE 2 W 2% 77 it BT SR VR IR SR R AR A B R N, B3 L AR P 19X 2% 1] (1 8 A28
T, FEPAS RIS (B B RS, W AR A A s Se IR R S 1R, T

o It

Station l L J Station

MikroTik 9 4k 5l
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KL N TR ARG fN 2 GARE IGE, ERLIEI R D& LIk e sk BLE MR, e
akfeda, AN S RN 2 FARROTE T, AP EAZA wlan RIEL, 5 EDREA TR E EL
FH TN, 2T EA B TR AR R R R .

F&ki8is (WDS)

AL BE S Ve AT DAOAE I 28 A AN B 2 18118 i A s ek P L AR i e 55 . 22k
FiC B i A ARl B A LU R DR

o TEFEN BN B R Z B YN, T ORER S R T R
o REAEME R RS I TCEVE R A, AT DA SRR SR AT IS

3T 0 X3l 7 190 2% 5 AR R R R R Al AATTPTRERR B2 IR 8l B SK, Belf, wTRAFER 2%
FREZA AP, (R FA LM RSN P IR hae (sl 4) . fETELigi i s, b
I i 2t 7 e At AT T i 7 2 1 X 4 B

&
4
MikroTik
AP
-
(S
‘1 | |
o e 1 o q !
MikroTik MikroTik
AP AP

R PTE O AE18E, /AR RN RERE L. IR, AP BR BA MM DIRESr, &R A LS IRE
AL IR T RE W] LUK R B AR > AP“fE38745 N —> AP, LAGRIEFERS B AR B MIAT 4 1 T 2 18] L REAR
FRRGE MR, AT SEBLI& i ThRE -
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Nstreme 5 Nstreme v2

XTI T MikroTik %4 LA ML, (EKBRES RIS LA AEH Rt 0, B EA DL R A
WIS #F 802.11abg 1) Nstreme Bl JF 4G, FIBLAE ) Nstreme v2 421 S # 802.11n ¥, AR Nstreme v2 5|
AT TDMA £0AR,  BEFE T [ SCRF RO 22 mUAIE LS B %% 802.11abg B

Nstreme Pl 3= Z45 c2 B G 2 AMIEALR, K2 AWEHA S MR DMEW— K%, BRI T2k
it i 2 i) ACKiER, — 28/ Miid 2 (B JC 4SS IO TR, 1L Nstreme PR EIF)A, b T ACK H
HRGEMUER, Rl AR SHE. MEEEEILT.

Nstreme

FaHmm Kk

‘fﬁd Lk 1!52‘%1‘1

FELHAM) Nstreme WSSz =Rl

* Point-to-Point mode - 5% s Ul i R — A AR — N R4 £ S

+ Dual radio Point-to-Point mode (nstreme2) - X /MUEERFER A HEENELL
WAk, (AR 3 ) — R SO — 0 U I%, SRR RS . BB md i

* Point-to-Multipoint - S0 2 SR i f) GELAP 6114 BEERD

Nstreme P & I T RERE To&efLhi, IEW MLOERA KB MmNy, S/ EmfEmEis. M
Nstreme PS5 XA AR BR . A 3RATE SR g Bn AL i, 2 ARIEL 0810 LR AT 5, JATAT
LAk % Nstreme Dual FIRE, —xf MR AT, —xb i F A7 Eol et

Nstreme ¥ EE % 3% 7 802.11abg L, B 802.11n i FLH ) Nstreme v2 PR & 1 &4 58 %2
REITERE

Nstreme Version 2 (Nv2)

Nv2 /& MikroTik 2y 802.11n LA A L ril, 2T TDMA A (Time Division Mulitple Access i}
k) . Nv2 55T TDMA B ACERA R A, IRIEE . & H T R0 2 S 2 id 4.

TDMA 72— MIBLG R 3L R4, SoVE 2 AP 8 RIS S A8 AN R 18] BUAs 5 B v i 7 =, )8 T
b B PR [R) PRI R P, B — H P ARt — T A R o XS SO VR AN Il R A [E AR R BT, AR — B TR
f AR oy PR A5 TE

TAEFE Atheros it 7 F, AR5212 FIE#iff) AR5414, 802.11n 510 F4u3s R52n. R52HN. AR9220
F1 AR9300 ZFI+5 A2, M RouterOS v5.0beta5, /1] LLTE wireless SEH R E Nv2, Nv2 i RS T 511 4
B Uit o

Nv2 i & B {44k

o MfEEIEAR, REAlRAE 802.11n BT
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o HEEZMESEZRIENZ SME (PTM)
o HERAIEIR
o AR R R

M RouterOS v5.0beta5, /7] LATE wireless S H R E Nv2, Nv2 FRXPRE] T 511 % 7 b

T E Nstreme FRBGZRFAEA BT 5 HABARHE WLAN Jo2e7™ i (133 5 ELBG DL -

MikroTik XHf STP fl HWMP+FFH 5 R Mesh:

YuSong
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PRUE TR S (5 P 2 1A HILBAERE | #7# WLAN | Nstreme
802.11b | 2.4GHz:
2312-2599MHz 5MHz 11Mbps 5.5Mbps 7Mbps
802.11¢g 2.4GHz
2312-2599MHz 5MHz 54Mbps 27Mbps 37Mbps
G-Turbo 44MHz 108Mbps 54Mbps 68Mbps
802.11a 5GHz:
4920-6100MHz 5MHz 13.5Mbps 6.75Mbps 9Mbps
10MHz 27Mbps 13.5Mbps 18Mbps
20MHz 54Mbps 27Mbps 37Mbps
A-Turbo 40MHz 108Mbps 54Mbps 74Mbps
802.11n 2.4/5Ghz:
2312-2599Mhz | 5MHz 37.5Mbps 18.5Mbps 28Mbps ¢
4920-6100Mhz | 10MHz 75Mbps 37.5Mbps 50Mbps
20MHz 150Mbps 75Mbps 100Mbps
40MHz(2 X 20MHz) | 300Mbps 150Mbps 200Mbps
60MHZz(3X20MHz) | 450Mbps ?? ??
Mesh Fo& MK RILE
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STP A M UM IS SCAE S o WM M IR R 2%, T — 5 A SRS B AR TUAR, AT 38 e i S
FEFR i X 28 v BRI AL AN JERIEFA o £E v3.0 Ja SCRPRIEA SO B RSTP,  fEYSIGHZ EEEER, Jlid it fe 2 k)
BRI SR AR .

HWMP+;& MikroTik N TEZE AR 2% Mesh i& S 2 256 H PR 5T IEEE802.11s BL%E  Hybrid Wireless
Mesh Protocol (HWMP), #&F T 81X STP Az s il il PR ER B 1 B AL B 422 o X AT 70 A1 s R G AV e B FH 216
LA RS (WDS) o HWMP-+REAR [ 24 [R5 47 LUK W ORI 2, DRI AR R AR 3 16 B ) DK IR 23
ARG, BRI ZER: WDS FILICKM . #4E — KA T4 M, dndlh Wian P4

STP Al HWMP+155E i) Mesh 7E MikroTik itk

& AP FIToeeit kS U ARRC B O ap-bridge, R 75 B E R SSID. & T 5% % SSID ANF,
HE TS558 T 26 SSID MH[F, BEt—F.

WDS #ix0: v2.9 i%#¢ dynamic, v3.0 i dynamic-mesh (v3.0 [fJ dynamic-mesh R Lk v2.9 &)
fit & Bridge 5 Mesh 2%, 3645 7 (42 11 52 X\ Bridge &t Mesh 1, {H Bridge A1l Mesh /N ¢ % [ i 4 F

l WifiFHl

’&‘J

Mesh AP

Bk

Mesh AP

Fick
MikroTik bonding ThgE

Bonding /il iR 2 AN L B — AN BRNIES b, X Fh 5 :UnT DLIRAS BE i (1) 7 B B e S A 1
Bongding #/E LI T —2HHZE, AXFH=F IP ZMMA. (5T RouterOS bonding /r #ik5 %
(RouterOS F XL HFE) )
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i3 Bonding Tfg, AT LLKE 2% B P2k LR I JC 2R BE IR e AE — il , BRI 45 5 It 98 AR T
IR, RN T IR A ML B BRI T8, K 2 F LA IE /e, W AR RIZ B 2403 7 -

AR\ A /i
l E Bonding g \
P\ e - ™

P25 A P25 B

MikroTik Superchannel

REMEARIUTE 2 (Mo iliE, 4% WLAN KN

MikoTik ) Superchannel X2, N 1 To2k i) R SR,
G S -

B EIE T H R TP, RouterOS SR 2G A1 5

- 2192~2409 2474~2539
=1 I

4920~5175 53255740 5830~6100
sz | P | [ [T ISR [

BATATLLEEN wireless B Fik# wlanl &, fiidi Advance Mode, % | Frequency-Mode i3, Jfik
&4 superchannel, IXFEFRAME W] DU HEOIE 5 3 (F+ -8 SO0E 75 22 55 AMEM key) a0 F E:
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1] wireless Tables

R

|

Tnterfaces |} # | Interface <wlanl=
- Y General Wireless Diata Rates Advanced WIS
Hame
hylanl Mode: |ERESEES
Band: |5GHz ¥
Frequenecy: (5150 + MHz
5510 (MilzoTilk -
Radio Hame: |000C42230260
Sean List: b
Security Profile: |defanlt *
Frequency Mode: |superchanmel ¥
Country. |no_country_set ¥
4 #hntenna Mode! |antenna a *
1 item out of] hntenna Gain: |0 dBi

| 1)

| Cancel

| Apply

Dizable

Comment

Torch

Fregq. Usage. ..

Aligm. ..

Smiff. ..

Snooper. ..

==
|
|
|
|
|
|
|
|
|
|
|

| Sean. ..

JEBEESUE G, AT LA ) 5GHz AiiE T ] LA 4920MHz~6100MHz, & 5MHz —Bk, WK

5 | Interface <=wlanl=

General Nireless

Data Ratezs Adwanced WIS | 0K |
Mode: |ap bridgze ¥ | Bomacl |
Band: |SGHz ¥ | Apply |
Frequency: 5130 ¥+ MHz
4920 E | I el
SSI0: |49=5 -
4930 D | Comment |
Fadio Hame: |4935
4940
Secan List: |4945 - | Torch |
4950
Security Profile: |4855 31 | Sean, .. |
4960
4965 | Freq. Usage. .. |
Frequency Mode: 4970 ¥
4975 | Mign .. |
Country: (43950 ¥
4935 :
fntenma Mode: (4990 ¥ | Sniff... |
4995 | = |
Antenma Gain: (G000 dE1 TILooper. . .
So0s
IFS Made: ggig ElE | Reset Configuration |

2.4G HiE%, &M 2192MHz~2539MHz, 2% 5MHz —Bk, K-

YuSong
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# | Interface =wlan1= )
General Wireless |Dlata Rates Adwanced YIS | 0K |
Mode: |ap bridge * | Bemasl
Band: |2. 4GHz-E/G ¥ | il |
Frequency: [2192 * | MH:z
| Dizable |
SEID: (2197 -
2enz |E | Comment |
Radio Fame: (2207 5
2212
Sean List: |2217 - | Torch |
222z
Security Frofile: [2224 ¥ | Scan. .. |
2227
2229 | Freq. Usage. .. |
Frequency Mode: |2232 ¥
2234 | Mlizn . |
Country: |2237 ¥
2239 | : |
Antenna Mode: (2242 ¥ SIS o
2244 | 3 |
Antenma Gain: |[2247 AR nooper. .
22449
5552 | - - |
IFS Mode: |ppog <= Reset Configuration

77 : RouterOS # & superchannel i}, 4 AP i X & ff F] ap-bridge % & AEBIE)E, & station
B station-wds #ZRAERT, RIS R, MRA MR, TRESIET 1~2 s-8htE, N7
PEmERACE, AR EAE scan-list EMRME, WK, %HE 4900-5000MHz (#4544 2 6 H

5 | Interface <wlanl=
General Wireless |Data
Made:
Band:
Frequency:
S5TD:

Radia Hame:

Secan List:

Security Frofile:

Frequency Made:
Country:
Anterma Mode:

Anternma Galn:

Rates

station wds

SiHz

Advanced WIS

*l

*l

MilzreoTik
000ZEFS40EFE
4900-5000

default

superchannel
no_country_zet
antenna a

1]

3.3 RouterOS 802.11 ¥

YuSong

- 65 -

*

*

*

*

dBi1

5

| oK |

| Cancel

| Apply |

Dizable

Comment

Torch

Freq. Usage. ..

Aligm. ..

Sniff. ..

Snooper. .

| Sean. ..
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802.11 —EF#ERE

802.11 Hh ik =X

BB 802.11 HMiAg ARKE ), EHIKE R AR . ANFEThREFI B WK A —FE. X —FF
P 802.11 Fedn i BAF TN RS, 2, WETEMESR. 802.11 HEFEMKEARE FTELHE T LU R LSk
SE

mac il % B A E, RIEWZEEIAE, mac 802.11 [ mac k¥ A —RE. it ACK Wi g —4
mac Huhk, TEIEWA 3 4> mac ik, 7£ WDS #z0 CRHEZERZD T, WEkEmAE 44 mac Hk. BATE
F 802.3 fliish iy

802.3 MAC Mg =

Preamble SFD Dst Src Length Data FCS

T Py 7

e Preamble (FI$F%1): th 62bit & HIM 0,1 A . W& H W, 0o 2 R A 4.
e SFD GE#AI): “11"ErAHEEITE.

o Dst(HHhER) i 6 FHT 4L, 3 H 5 bk,

o Src(PE b)) i 6 AT AL, R AL,

o Length(KE):H 2 FHA K. BIEEKE.

« Data(¥#iEiH):46 F41~1500 FHi 2 |Al,

o FCS(KHHK):4 ik

802.11 Wigw

Frame Control Duration RA TA DA Seq SA Data FCS

FATAT RE Al 2 AR R mac ik

* RA(receiver address): TCZMZEH, ZEHEMEICE

*  TA(transmitter address): ToZ&MIZ5H, ZE i n) ik
e DA(destine address): iZMift H K mac il

»  SA(source address): iz mac Hihk

X L) DA A SA £ SURIRE 8 LK A ) Dst 1 Sre ulib & C—HF, FETRZR M 2% b o] e 34T 75 2l AP
R AR EMEAN RIS B BERAMAZAEE, HEE RA HIHIX G BN mac il AR LT
T4 ERHER RA & BHRICEM S h s, ARMAPREICE, 2R e 3 ENA
PRI o AR T AT RA Rt — b, PrlfE 2 i —4 DA FBORIEIHZ M 54 H
s, 2%, WRA T DA IRLAA SA, BN H I ENLER N KIS, SA FBoE AR . (RitEA SA
FBG B B AU LB AR R BEAGEFIIR ENLITE I AP L T)
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FATEFIE Access Point 52— M7 11 51, Bl AP 2 — M T A0 B M ZGE KT A, Zmicsdd 1
EFhPC. BILAMEF A, FATATLARRMAT Y station, {H 5 RFAT 75 2l 802.11 WM LI #4441,
{E 5] 802.11 Wil i) AP HIU R REIE I LM% —JZ I, {H station B4 I A % 18— R I

HATHEE— TR

[ 1
fhridge"_ __"““-HH
‘ﬂ%@; E
0 AP Station
A B

XH A 2| AP 5 station | B # 2l DUKM#ESE, (H2 AP F Station s&iliid o2k, R4 802.11, AP
B ZJEMHRAE A R Station 2 (8], {EARESEHINF AL AP M B 28], B0 A M B ZIH.,

802.11 Wil brE+s & MIFE station Al AP &2 2 [0 HaEAE Sl SB35 3 4~ MAC it
Wi % M AP B station 2 L~ MAC Hhhk

o TA(LZKiE#HAE) - AP [kt
o DA(H#FrHbtE)- station ##cfHhhk, 2 Jod Bl it ik
o SA(JEHEME)- ik FYE MAC Hidik

Wif& 4 M station 2| AP 5 LR MAC Hbdik:

o RA(EZHEWE HAE)- AP 1] MAC Hbdik
o DA(H#Fs#HE) — X 3IH H AnHudl
o SA(YEHiYE) - station & RHbE, HI S H#E MAC Hiht

IXREREAMMIES L & T 2R i AU 1 MAC Hihik, 5 3 4> mac ik g 2R AN REIE BB I I — 2
Mg, RN station ANEEKRI% S H AR AR MAC Hidik, Fan B SkREmi, I H RN AP tASREAE M A5 B
E1aE ks

fE WDS #i3UF, —> AP HARER I A GEHE WIS 4 Mht, RA, TA ZoR#Rcm A& S, XA
Mk T I AR R . I8 2 Atk DA A1 SA, 43 il R LAK I o —FE R YR AN H ik

* RA(receiver address): T4z, ZEHREMIRFESCE

*  TA(transmitter address): ToZeMIZs, ZEHE Wi K ik
» DA(destine address): ZWif H K mac Hi:

»  SA(source address): %W mac Hihk
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XAERWHECLOERE RS T RER ZEMMMEE, (HAERE 802.11 Ml A H5Y] WDS fifif 37 Al

YEP LM S, IR AE 4 > MAC bk i aR Z50E AT B 3T

3.4 EAXTZIREM MCS ER

AR FETCL AP B BER AU LA A2 BRI, AET R IXAN KM DA REER S AP, PR T
802.11n [ MCS X BIER K, MCS 0~7 ff ] F.A AW, B MIMO 25 1X1, * MCS=7 I, HR{EH K.

MCS 8~15 {4625 1A%, B MIMO Jy 2X2, 4 MCS=15 I, HEEHE K.

MCS St WiEFEE (HF 5N 20MHz)

2 (Mb/s)
MCS %5l Z R TR

800ns Gl 400ns Gl
0 1 BPSK 6.5 7.2
1 1 QPSK 13.0 14.4
2 1 QPSK 19.5 21.7
3 1 16-QAM 26.0 28.9
4 1 16-QAM 39.0 43.3
5 1 64-QAM 52.0 57.8
6 1 64-QAM 58.5 65.0
7 1 64-QAM 65.0 72.2
8 2 BPSK 13.0 144
9 2 QPSK 26.0 28.9
10 2 QPSK 39.0 43.3
11 2 16-QAM 52.0 57.8
12 2 16-QAM 78.0 86.7
13 2 64-QAM 104.0 115.6
14 2 64-QAM 117.0 130.0
15 2 64-QAM 130.0 144.4

MCS Xf REs %% (i %88 40MHz)
EZE(Mb/s)
MCS &3l Z R E W77
800ns Gl 400ns Gl
0 1 BPSK 135 15.0
1 1 QPSK 27.0 30.0
2 1 QPSK 40.5 45.0
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EZE(Mb/s)
MCS &3l Z R LN
800ns Gl 400ns Gl
3 1 16-QAM 54.0 60.0
4 16-QAM 81.0 90.0
5 1 64-QAM 108.0 120.0
6 1 64-QAM 121.5 135.0
7 1 64-QAM 135.0 150.0
8 2 BPSK 27.0 30.0
9 2 QPSK 54.0 60.0
10 2 QPSK 81.0 90.0
11 2 16-QAM 108.0 120.0
12 2 16-QAM 162.0 180.0
13 2 64-QAM 216.0 240.0
14 2 64-QAM 243.0 270.0
15 2 64-QAM 270.0 300.0

fE RouterOS H. MCS # %[t & 7 AWK Basic-MCS #l Support-MCS:

Basic -MCS: A MCS 7248 AP 1EH TAEFT A FFI) MCS HUREE, ik & 00200 2 AP FTC B 11
FEAR MCS HE A ReE 5 AP #H47 8k

Support-MCS: 37 # MCS i3 4 2 1E 1 £ AP 1] basic-MCS £ 14645, AP FITRERS S #7165 s (i %,
fRA] AR & support-MCS 3 R iE 3 m il R 5 AP #E47 %0k,

7E RouterOS w1 LA 240 fic & 2T :
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Interface <wlanl>

HT HT MCZ |WDS Hstreme Tx Fower Current Tz Power
HT Supported MCS

w| JHESTE Plw| MCS 1
v MCS 2 v MCS 3
v MCS 4 v MCS B
v MCS & v MCS 7
v MCS 5 v MCS &
v MCS 10 v MCS 11
v MCS 12 v MCS 135
v MCS 14 v MCS 15
v MCS 16 v MCS 1Y
v MCS 15 v MCS 19
v MCS 20 v MCS 21
v MCS 22 v MCS 23
HT EBazic MCS
v MCS 0 v MCS 1
v MCS 2 v MCS 3
v MCS 4 v MCS B
v MCS & v MCS 7
MCS § MCS &
MCS 10 MCS 11
MCS 12 MCS 13
MCS 14 MCS 15
MCS 16 MCS 1F
MCS 18 MCS 1%
MCS 20 MCS 21
MCS 22 MCS 23

* rate-set=configured i, BIJCZRRERTFZRTT, FHEZRFEMCAT DOEREIHE R X N X R

802.11 X IR E
2.4ghz-b basic-b, supported-b
2.4ghz-b/g, ) .
basic-b, supported-b, basic-a/g, supported-a/g
2.4ghz-onlyg
2.4ghz-onlyn ) . .
basic-b, supported-b, basic-a/g, supported-a/g, ht-basic-mcs, ht-supported-mcs
2.4ghz-b/g/n
2.4ghz-g/n basic-a/g,supported-a/g,ht-basic-mcs,ht-supported-mcs
5ghz-a basic-a/g,supported-a/g
5ghz-a/n, ) .
basic-a/g,supported-a/g,ht-basic-mcs,ht-supported-mcs
5ghz-onlyn
5ghz-a/n/ac, basic-a/g,supported-a/g,ht-basic-mcs, ht-supported-mcs,vht-basic-mcs,vht-support
5ghz-onlyac ed-mcs

LR H rate-set=configured I}, TLL&HEF RN H RouterOS H & X, M2 o, % 1F 7 2,
R AE WIFi 78 5537 5%, el &2 basic-rate Z 3 AEH JCHE, B) AP X 2 by % 24 FE AT A (1) 3K, 4 R4 basic-rate
W R, 2 SEE S RS TIEER.
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3.5 RouterOS &#h station &%

ZAE R AE wds-mode 35 T8 H
XANEFRUER S, 7F station A0 AR 2N, R B E R ON bridge KA BE A T K

gE, EMNS— R RN A S S TT 20, T PUE RS A MPLS A #t, XM ST ERT
A ROS L Wil

station-wds

A PE wds-mode FF 8 T8 H

XY BE S RouterOS AP TAE (—%8 WRT 338 , NI FHEEIEL hp sz, Frbl AP i is 2N
XN [ station EE 7 — /N WDS F2 171, X AN BB I 206 A% E AP A1 N 1], To 18 42 M AP | station
I /& station B AP B35 & 2 M K, #E R — /2 MAC it

XAMER S FTE Y RouterOS L4 &%l (3F RouterOS #AATH) , Afdi FHFRrYE 802.11 Hhilix
AMERAEH 4 D hbwidg W2 MikroTik FAFH 7 (Nstreme BE Nv2) 1% FH 4 #7715

XA 2R 2N, B AP GUEIRSZ I WDS £2 1 Refl MR K BE A RSTP 3% 2RI [A]

station-pseudobridge

XA TCLGIE R E S hrdE station BEAGEEAR, AEA BRI SCRE = 2 M

FT MAC HihEHE e 1 1Pv4A 084550, 24k 17 AP i@ IE MAC i1 38 B 4 IPv4 $3E Y5 MAC ikl
TR 34 MAC ik gmid% =) , It KB R I station i H br MAC ik, tHIEREREEE ST VLAN o)t
B (HARE S PPPOE i#1%)

station-pseudobridge-clone

XAME AN station-pseudobridge A [F], This mode is the same as station-pseudobridge mode, %
TiERF AP (] “clone’MAC Hulik 4k,

station-bridge
EAMERAY BE TAEAE R T RouterOS () AP, 244} station ¥ %1% B — EMf#:H52FF, RouterOS AP
225 H bridge #U% F uioR A station-bridge #E0iEEz, RIIXAME S EE AP f#F bridge #i:0, % 7 ity

f# 1] station-bridge, XFEFAN L3 5% HT LASEIL00h s IR MM (2 22 AT Nv2 A&, IXME R
RESEIL 2240 RN, H AP GUERBRSL K WDS 42 11 Re i -7 KB AT RSTP HA I 4800 A1 ] 3
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Station Roaming

Station Roaming 3 /2 7F RouterOS v6.35 FF4A 3 FF, winbox & #1127 v6.38.3 AN, %
B RF 802.11 Tk thil, HPECE Y station B F ], 24 RouterOS Jok# /- imfi ] 802.11 Fo£k #piX
BRI AP, JFETRE BB B BT I SR 98 SRR MR AP B, 238NN AP.
AR (] [ R R OS5 AR ZE WY, ST 0], (0L i (S SR UF iy, B JE) B 34

A T B SE

[admin@MikroTik] /interface wireless> set 0 mode=station-wds

station-roaming=enabled wireless-protocol=802.11

TR EAEE 1A, UlbsdE ik sniE, LA 2R H# RouterOS [ wireless debug HEE I I,
UEiSun

16:05:07 wireless,debug wlanl: start background scan

16:05:10 wireless,debug wlanl: background scan complete, must select network
16:05:10 wireless,debug wlanl: no network that satisfies connect-1list, by default
choose with strongest signal

16:05:10 wireless,debug wlanl: found better AP E4:8D:8C:BD:14:D1

16:05:10 wireless,info E4:8D:8C:60:B6:CD@wlanl: lost connection, roaming
16:05:10 wireless,debug wlanl: connect to better AP E4:8D:8C:BD:14:D1

16:05:10 wireless,info E4:8D:8C:BD:14:Dl1@wlanl established connection on 2462000,
SSID mikl

3.6 Repeater 3%

M RouterOS 6.35 Jill\ | Repeater £+ 4kIfE, Wireless repeater 7o L2k MK M AP il (s 5,
HEEAE MR TN R ZHIE SAHME FimiER: . Wireless repeater il i it & o2k K% AP ]
station-bridge 5% station-pseudobridge &5, FFAIE—AN BN AP #2001, A0 — bridge 51, FEHH
NG CERRFERIN R B E] bridge .

WRIRE) AP 2 button-enabled WPS #538, RA] LLEFH (1 3 1% & iy 4

/interface wireless setup-repeater wlanl

setup-repeater 2 LB E

o HFMIMIL NE, R WPS AP

e MAPIKHLSSID, key, #iiE

o SN ELLMRRLE

o BUEHIY bridge 1, FEMIER 32 Jo 2k W< AR UL - £E HoAth bridge 3 H T TG E

o MERFTE W INE]Z E TCL M R IR UL =

e {7 security profile, B2 "<interfacename>-<ssid>-repeater”, {1l -4 # 7 security profile
EAE, KOG, R B R E
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o METILM R, oL WRX b AP SCRHEE R, W {EH station-bridge,
WS AP CRF WDS #ER, %5813 station-wds, 15 AP 2 i 5 A B AS A2 T i 54
station-pseudobridge

o QIEENL AP 211, JFHEEHAHE ) SSID Al security profile
o WRFETLLM-REAEHA bridge 5, 20—/ MHri) bridge #2111, K 3 o2 R ok 2

o CHEIEMEN AP 1, WSINES ETL MR F— bridge T
WARRET AP SR WPS, Rl FaiE, AN

e address — AP ] MAC itk

e ssid — H4kARIER: AP 1) SSID

passphrase — AP [{J3a1E 5 i%-an R xt B AP ()% 45 €, ¥R AP, JffE/interface wireless
HE BAD N 245k . AR B AR E, Filid WPS £ 3 2565

security-profile £ &4
setup-repeater FAIALE L FE, FLUETHRERUFEER AP, 2/D0FEAERR interface &4, wE
—ANSH, BRI AP FIER D .

ARG k2% BC B EORIA S NERE AP ({305 2R

Interfaces |Wstreme Dual Access List Registration Commect List Secur:

IE”E' @ | CAP || WFS Client E Setup Repeateri

|H=ame 2 |T],'1:ue |Actual NI |
= dpwlanl Wireless (hthera. .. 15043

0 bps

Setup Repeater

Interface: [ETTTINNNNNN + |

Address: | |v Stap
55ID: | | Close

Faszphrase! |%Eceterrinrs |

Ne & 5E UG, sl start, G4 % AP, [FT RouterOS 2 A7 T JCZL I R AL &, I 22 il 0] B AP,
EREIE, = Ash0IE DR AP, W EIEIE 1 wlan3 [EL AP, JEME T wlanl MBI M

Wireless Tables

Interfaces |Hztreme Dual  Access List Registration Conmect List Secur

IEIIE' Iz' CAF WFS Client Setup Repeater
|H=ame ! |Ty‘pe |Actual il |Tx

ES  bwlanl Wireless (Athero. .. 1500 0 bps

= 4wl and Virtual 1500 0 bps
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MR T EE R B E W LLE B, RouterOS fEE AL K5, HHIALE mode=pseudobridge, Jf¥sin T %
AT N wlanl-AP7-repeater

Interface <wlanl>

General Wireless |HT HT MCS  WDS HWeotreme HUZ

Mode:
Band: |2GHz—B/G/N =]
Charmel Width: |20MHz [E3
Frequency: |2427 | ¥ | Mz
SSID: |APT | &
Sean List: | default B
Wireless Frotocol: | any | =]
Security Profile: |wlanl-AF7—repeater | =]

Default Authenticate

BAITAT LAE security-profiles 75 1578 1) 22 4 5 g

Interfaces HFztreme Iual  feocess Lizt Resistration Connect List Seourity Profiles

*/=| gl [v]

|Hame K, |h{-:u:1e fpuathentie. .. [Unicast C... |Group Cip... [WPA Fre—Sha
default Tuome okkokok
wlanl—AFT—repeater dvmamic keyz WEA FSE W. .. aez com a8E com ook

FEMTCZE N < wlan3 BLE, i~ ap-bridge, SSID NAHFIN AP7, %4505 N: wlanl-AP7-repeater
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Interface <wlan3>

General Wireless | WDZ Status Traffie

Mode: ¥
SSI0: ARY -
Master Interface: |wlanl *
Security Profile: |wlanl—AF7—repeater ¥
YFS Mode: [push butten ¥
VLAN Mode: |mo tag ¥
VLAW ID: |1
Default AP Tx Rate: * bps
Default Client Tx Rate: ¥ bp=

v Tefanlt Authenticate
v Tefanlt Forward
Hide SSID

SR G FRATITE bridge 7 LA # RouterOS 2 H 2~ 1 4k To 2R AN 42 1111 bridge Mrizlic E, wlanl Al
wlan3 ¥ In# bridge2 #10°F, 58 b

Eridze Forts |Filters HAT Hosts

L =T

Interface Bridze Friori... |Path Cost Hor... |Role I
] 4twl anl bridgze? an 10 designated port
I 4telan? bridze? an 10 dizabled port

3.7 RouterOS Wireless &£ N8

JE 1t iR
adaptive-noise-immunity (ap-and-client-mode || F &M 8% s, ZEMIGET Atheros | Rt f, H2
client-mode | none; #kik: none) ARB5212 5 B i 8 AR K

antenna-gain (¥ 4! [0..4294967295]; BRik:0) | R&kMgai, $A47 dBi, #iH TitERXMERHIZE, FER
B A B 50 R AR Th AR B R PR ) e s

antenna-mode (ant-a | ant-b | rxa-txb | txa-rxb; | 5B R LAH MRS, X 802.11abg 1l LLik
Rk ant-a) ant-a - {{H'a KZFH 1T (M- main)

ant-b -{V D RE&#H T (MK aux)

txa-rxb - fEFH'a REK I, b RE&H

rxa-txb -{ FH'a’ R &L, "' R K

area (777, Bk:) AT L ML TARYL, ZAHii AP AT, JFILECHAL AP
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f{) connect-list N area-prefix. XA H&— N4 J& Xy
J&

arp (disabled | enabled | proxy-arp | reply-only;
X\ enabled)

HZ% ARP HiMEfEHT X

band (2ghz-b | 2ghz-b/g | 2ghz-b/g/in |
2ghz-onlyg | 2ghz-onlyn | 5ghz-a | 5ghz-a/n |
5ghz-onlyn; #RiA:)

SE L TCEANBAN 7 9 18

basic-rates-a/g (12Mbps | 18Mbps | 24Mbps |
36Mbps | 48Mbps | 54Mbps | 6Mbps | 9Mbps;
BRik: 6Mbps)

5E X alg i AR

basic-rates-b  (11Mbps | 1Mbps | 2Mbps || & X b 7 %id R
5.5Mbps; #KiA: 1IMbps)
bridge-mode (disabled | enabled; ¥k ik :i{{ AP-bridge I bridge #xn]i%

enabled)

burst-time (#7 disabled; BXik:)

channel-width (10mhz | 20/40mhz-ht-above |
20/40mhz-ht-below | 20mhz | 40mhz-turbo |
5mhz; ERKilk: 20mhz)

Y ht {8 = T AR T 20MHz 7 B8R . 3R i
11n B4 H 40MHz B ATTE M T 38 0 B o &=

= S5

comment (F77;

BRik:)

Fr LR

compression (yes | no; EXik no)

WEEME yes, RIFRVFREIT RS, JoL M 06 Z ST
PFISAEDIRE . B BOA RV 2R B TAE

country (hame of the country | no_country_set;
RN no_country_set)

BAE KT LSRG SBIE . B MIR e KR ST Ih
] B 5 X scan-list (AT H A4 B 8B B 4% 22 .
fH%EF N no_country_set J&i8f§ FCC Sl % & .

default-ap-tx-limit (3% [0..4294967295]; EKil:
0)

ap-tx-limit fEX} client ()7 %63 28 E FH (A SCRF MikroTik
%), HALSILAL access-list % H

default-authentication (yes | no; Bkik: yes)

AP BT DA, &R BIUER P, (R E A yes,
WA ICHATAT access-list 5K M2 H, #E N no ¥
fic access-list 2 H. X1 station mode ##:3] AP, 1Z{H
W E N yes BALILAL connect-list AT H o

default-client-tx-limit (#7 [0..4294967295]; X
ik: 0)

Client-tx-limit {& X} client [ % 8 R EH (T FF
MikroTik #%#%), B ALULE access-list 4k H

default-forwarding (yes | no; Zkil: yes)

ZAH W E N yes BINFE KRR P dds, KA SILE
access-list MEAZ% H - a1 % B 4 no K IULAC access-list
%H

dfs-mode (no-radar-detect | none | radar-detec;
BRik: none)

DFS (Dynamic Frequency Selection), AR iEFH;
AR, F T BRI A 2% N SRR IS DL, BhalS e AR
none - 22K DFS.

no-radar-detect - M scan-list 145 &V FEIRMFE
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'wds-slave'ti 1% 5 B A GEA L -

radar-detect - GEFERALA] FH 28505, FEIEFELE 60 0
WA RIMBNRIEE . HoHb, GRS, XA REE
SR SR A A

ZJB A S HF AP S

disable-running-check (yes | no; ERkik: no)

HiRE N yes, MR ERIZITIRC

disabled (yes | no; BKilk: yes)

B LL MR

disconnect-timeout (time [0s..15s]; EXik: 3s)

TEME S AR A B R T &3k ORI, Bl R 3R 3% 3 Ik
RIMAE SR, fELER“3 * (hw-retries + 1), {E%&
A~ on-fail-retry-time 3N disconnect-timeout %4
RIEEHEER K . R EAWAEEEA diconnect-timeout
JEEAN A L, TRRIER K, HAE log FAFH L%
"extensive data loss" kB E 4k . 4RI K% % E I
s EW,

distance (integer | dynamic | indoors; #KiA:
dynamic)

TEREPE B, T ack R, B 22K I RS54 A BRI
dynamic {E %] AP £, FEAE FH &/ ack B[R] 7ZE#% 7
s, ack ANEERE T Nsteme #4i3.

frame-lifetime (integer [0..4294967295]; #XIA:
0)

i 3% ]G E RIS T frame-lifetime EFEi%M0, ERIA
fHN 0, WighEFHSEEERMG.

frequency (&7 [0..4294967295]; Zkik:)

B2 LA MHz Bfr TAE

R E PR M) band, H 5% #H) country ([H
F) MIELM RIS %

XA B ANGE TAELEATAT station #5X . wds-slave £ A
DFS Jg FIRE T

frequency-mode (manual-txpower |

regulatory-domain | superchannel; ¥k 1A :

manual-txpower)

X B AT LIRS =it A 5

regulatory-domain - B il /] 3R1F SN T2, HARHE AR
PR country [E 5 [ E R

manual-txpower - 1[E &, {HEA RER A%
superchannel - MM (Conformance Testing
Mode) . FVFSCRFICER MR SCRFI BT A A .

F BT A 4B AT DA 3R AR 1 A2 08 1 A 4 /wireless  info
print. superchannel XM UM 4% FHAEA BRG], =l
R RFR I VF AT FERE 2 X . 7E v4.3 BT FRCN Custom
Frequency Upgrade B Superchannel, % HiEEM,
V4.3 JE AT B key FHRIZ )RR

frequency-offset ( #

[-2147483648..2147483647]; ERik: 0)

E7)

WRTCLM -+ TAEEAFKISIZ, RouterOS 2R, If
FVFTRE TS ME . SNEEALATAS B B8 FAE TO 2 N R . 151]
WiR i £ T4/FE £ 4000MHz, {H RouterOS &.n A
5000MHz, % & W& 1000MHz, iXff RouterOS 2=
BN IEFE. XAME LA MHz IE 5 .

hide-ssid (yes | no; ERik: no)

yes - AP N2t 8 SSID 7E(E ShrRmiiN, I AR
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#% SSID (iR

no - AP 617 SSID 7E15 Shrnmi A, FEEIN#E SSID
I 2K o

KA BHAGEH T AP 1, WEIZSHCH yes, &) i
B AL BIRZMB L TR ABHIX AN SHON H AT
TR M PERE, [ SSID 240 & 78 Hopth i B,

ht-ampdu-priorities (B! %1]3 [0..7]; BKik: 0)

AMPDU It 5 2 325 1R it 2 453 21 B 3 A0S FH (T it I8 45
PURIERIN) 5 f# ] AMPDU &3 infrnt &, {HnfEay
IREIR, R A] R fESL AR5 B4 4 Nl OB &
RO o R IR BRI AMPDU 7] LIRS 4 47 8 R

ht-amsdu-limit (ZZ7 [0..8192]; #Xi\: 8192)

P I B e VP ERAE 5Ok AMSDU. AMSDU %45

AE IS N AR, (E ] REAE B R B AW T
WHIAERIEIR . RIE A AMSDU #<s1 i CPU 11%.

ht-amsdu-threshold ( # 77 [0..8192]; %k A :
8192)

KWK JEE fe v 75 2 AMSDU.

ht-basic-mcs (#/# (mcs-0 | mcs-1 | mcs-2 |
mcs-3 | mcs-4 | mes-5 | mes-6 | mes-7 | mes-8 |
mcs-9 | mes-10 | mes-11 | mes-12 | mes-13 |
mcs-14 | mcs-15 | mes-16 | mes-17 | mes-18 |
mcs-19 | mcs-20 | mes-21 | mes-22 | mcs-23);
RN mes-0; mcs-1; mcs-2; mcs-3; mcs-4;
mcs-5; mcs-6; mcs-7)

WSy, XA RAMERER P in il b asc R+ (525
802.11n MCS #i3t)

ht-guard-interval (any | long; 2kik: any)

FE 0 UV I ALEIRS (3% 802.11n MCS HiyEr] LA
P sZ A ). "any" B AR R KRR 2
(B, XAMKH T A5 long" K FH K FE =S .

ht-rxchains (#%4%13[0..2]; #kiL: 0)

NI - U K

ht-supported-mcs (#/Z(mcs-0 | mes-1 | mes-2 |
mcs-3 | mes-4 | mes-5 | mes-6 | mes-7 | mcs-8 |
mcs-9 | mes-10 | mes-11 | mes-12 | mes-13 |
mcs-14 | mcs-15 | mes-16 | mes-17 | mes-18 |
mcs-19 | mes-20 | mes-21 | mes-22 | mes-23);
Default: mcs-0; mcs-1; mcs-2; mcs-3; mcs-4;
mcs-5; mcs-6; mcs-7; mcs-8; mcs-9;
mcs-11; mcs-12; mcs-13; mcs-14;
mcs-16; mcs-17; mcs-18; mcs-19;
mcs-21; mcs-22; mcs-23)

mcs-10;
mcs-15;
mcs-20;

BT R T SCHF KR ) A g 5 7 =X

ht-txchains (B244%13[0..2]; BRik: 0)

HS— NI T e

hw-fragmentation-threshold ( Z Z/[256.
disabled; #kil: 0)

.3000] |

AR T RLANA BN R byte AL, FRERKDF
B A - 802,11 FrdERE IR 7 A SLVFAE T L AL ST AT HS
B AR 73 P A i DT 8 5 A% i RS 2 2R (CRAT A 70 e B84
B BRI EORT A A AR ). TEE A B IR AR S b A
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AR v B AR A R TR WSO8 2 793 S 1 0 B2 U
FEH CRefmATE O

hw-protection-mode (cts-to-self | none | rts-cts;
#RIN: none)

WifRy R, ZHWiR A

hw-protection-threshold (integer [0..65535]; X
ik 0)

WifRy R, ZHEmR A

hw-retries (#2¢ [0..15]; BKik: 7)

EAFE— MR MBSO, B R IEW IR 45—
AT B R TR BT ARR I . s R R AR B A
Wi TR KR i%. {F on-fail-retry-time IR, SZHFARAR
WAL H B, HIDES =R, RIS, M
Ak E K, H P EHAL WD), BUE BB %P i AR
disconnect-timeout {8 J5 Wi &4 . Wik frame-lifetime &
FIH, Wit ok RS

[2mtu (#Z [0..65536]; ZRik: 2290)

mac-address (MAC; ERIA:)

To4 M-k MAC ikt

= S

master-interface (F7#7,

BRIN)

24 J5 H virtual-ap CREDN AP, i % 1K 6 4 9 =, virtual-ap
e LAEAE master M-RiXE N ap-bridge. bridge #
wds-salve X T o ZSEUNS R B AP

max-station-count (#2¢ [1..2007]; #ki\: 2007)

R RERIZ P, AP Z Al WDS iEH: M A HETE
W, B TE R DR RE R P v i, PR32 7 i e
G AP SERLE TR

mode (station | station-wds | ap-bridge | bridge |
alignment-only | nstreme-dual-slave | wds-slave
| station-pseudobridge |
station-pseudobridge-clone | station-bridge; ¥k
\: station)

EPE BT TAERESC, station Bi# AP %5
Station # 2
station - FEA[) station #X, FHIFELEIATHE AP,
(A LHE D A
station-wds - el station 2, {H{HREL AP & WDS
R, AP b E A WDS B4 fE S station-wds
pUEE
station-pseudobridge - 21l station #2=, (H<x 0 MAC
HHEBIREEAT AR R, SUVF IR ((E R e R
fiEde, BEEH 7 MAC HuhEE %)
station-pseudobridge-clone
station-pseudobridge, H fi
station-bridge-clone-mac il i#E#E3] AP,
AP FE:
ap-bridge - JEA VT AT AR, SRR FRSR Y IERE .
bridge - 2518l ap-bridge, (E45% IR il i 8 — AN P o
wds-slave - Z5fbl ap-bridge, HE 5 AP #[F ) SSID, H.
BEH WDS iE#:. SRR EREE LR, X
S4kE8 Z AN SSID 1) AP, wds-slave [ AP, {HAS
FaESEC SSID. Wi dfs-mode % $ radar-detect,
XIS AP K5 F hide-ssid (K75 B IAERINE A BLC 48 &

ES
H

1l
’
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FEpkpE

alignment-only - #4JCZR N RN —/NESE 1L A,
B TR I A R 4%
nstreme-dual-slave -
nstreme-dual % & .
MAC #hli-#H1%7F pseudobridge R, Bl K2 g T
AHIE 1P F1 MAC HibiEfIX R R 3R, A Hdi i £ 3|
pseudobridge, 7K i 21 1) MAC Rk 77 % 21 3th bk B8 1 %
o, @ MAC B BR T Ue REdE, R — A
FEVLRIM NS A e L = 2 L, Wi fE PPPOE #£
Sy R 247 pseudobridge 4837 IPV6.

Virtual AP AH & IXAME AR P, AT master (= 1)
B

TR AT &M R L

mtu (#74 [0..65536]; Ekik: 1500) IEONIZ LN
name (777, k) = 2R =Y N
noise-floor-threshold ~ (default |  integer | XAN&E 1 R fEE ARS211 &5 H B4 %%

[-128..127]; EKik: default)

nv2-cell-radius (#Z¢ [10..200]; #AiA: 30)

BE RIS R K, AP LA R P i YA S
P2, FIRER VPSR R P om I BE R, M E /N, ERE
B ML IERE M e E B4k (ranging timeout 4%
W o XA E BAREEANISAT B P s v] DUBE 2, 3
N TR ECRTERE, TR LB NG A Iz
B, B AP AR A, SEBR EASHAEH, 12
Bic e S PR s A -

XFT AP AR P R B, HLAL km

%} station: 3L

nv2-noise-floor-offset (default | ##7 [0..20]; Bk
i\: default)

o i

nv2-preshared-key (%77; Default: )

nv2-gos (default | frame-priority; EXi\: default)

BB BRG], e E R AR e G i BA A R
1%, XIS S B 45 3 0 BB S 3k .
L e B RN, R REIEASWRIE. (£
AP i HIZZHOHE IR

frame-priority - FFJ B B GEHE mangle FLU I -

default - BRI\ E /MR PR AR TR (R 6

nv2-queue-count (integer [2..8]; ERik: 2)

nv2-security (disabled | enabled; 2k A :iNV2A LW E
disabled)
on-fail-retry-time ~ (time  [100ms..1s]; 2k A {BARAEZR TR, 7628 = IRRARMUS, 55t e AR ik

100ms)

T
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periodic-calibration (default | disabled | enabled;
ERIN: default)

Ui default-periodic-calibration J& 4% g, WAl LA &
BN S FZ AR IR, 33X AN J8 M 28 B AR 0 26 X = 1) 26
B, XA B EEH T Atheros it 4.

periodic-calibration-interval (integer [1..10000];
Rik: 60)

XA B A BER T Atheros i85 i N

preamble-mode (both | long | short; Zki\: both)

FEAR SO 802.11b FRifE LI,
XFF AP:

long - AN FH A 4R ST

short - EAMFIR L INAE, DR EEA XN TIREE P Ui
F1 e

both - X5 & A K R ST RE

*+F station:

long - AME AR T RE

short - WIER AP ANSCRFFROC, A ER

both - 415 AP SCRF)E H R

RESBRATAE T T 4

prism-cardtype (100mW | 200mW | 30mWw; ER
k)

F8E ) prism MRRIZEAY (BLTE prism M JLTFAR />
TLE])

proprietary-extension (post-2.9.25 | pre-2.9.25;
Default; post-2.9.25)

BT —ME BT T RouterOS AL {5 B .

EAZHEH T E B

pre-2.9.25 - XMURIHKIRA 2.9.25 Hi, BE5 AR
RouterOS R HAFR, G —L%& Pim A, flin
intel {4 (Centrino) % ¥ o

post-2.9.25 - fEHFRAETT X, K AeE EHR R LR i

1= S

radio-name (F77;

ERIL: MAC Hidi)

W& A FRIIR, B To 2 Bl & iR (registration table)
TR B A% 1 MAC Hitik,

rate-selection (advanced | legacy; ERKil:legacy)

rate-set (configured | default; #XiA: default)

AJ PASRAS P AN 10«

default - f FH BRI B X Fr O &
supported-rates S bk B 2h 8 E
configured - f# f| use values from basic-rates Al
supported-rates FIZ%, TG, EE g KT,
[E] ) il FH "rates-b"fl"rates-a/g" & 1.

basic-rates

scan-list (7] LI IE 5 - BE AR B - A%
JE | default; BRiA: default)

default {H ¥ 2 #% JC 28 W & 3 8,  H g & 5 K
(frequency-mode). 4HETEZK (country) A HE 515
B LIRS A 2 e [ (nT L it info 75 & "interface
wireless info>  pirnt”). BRIANIE R VIR 5ghz #iB: T, REH
k% 20MHz 5 #4812, 78 5ghz-turbo #5 B¢ N 4% 7] f% 40MHz,
2.4G W[AIFG SMHz. fnift scan-list RAFshiE, A
oo M OM R H & %R CHl W

scan-list=default,5200-5245,2412-2427 R[4 1d F BRI
B, IR 5200-5245 5, 2412-2427 $iFuED
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= S

security-profile (77, Bkik: default)

M security-profiles 5 EUINZE S &

ssid (F7F (0~32 F#77); Bk HR#E RouterOS
ff)/system identity BUE)

SSID (Service Set Identifier) i % SR IRFF 4 S, 2 H
KX — NN 15 7 — NN SRR

station-bridge-clone-mac (MAC; Zkil:)

XA PEAE station-pseudobridge-clone B 42 4%
I E AR ER MAC Huhb#E#:2] AP, WIRIXANMEN
00:00:00:00:00:00, station ¥ 2= & J¢{# FH 0 4 W R 11
MAC Hizhi:

U 1E station PR A 7 EAR AR ) AP b, IXEE &
(1) MAC ik 239 B 4 % 6 72 19 MAC Hidik ik

supported-rates-a/g (& Z % £ [12Mbps |
18Mbps | 24Mbps | 36Mbps | 48Mbps | 54Mbps
| 6Mbps | 9Mbps]; Default: 6Mbps; 9Mbps;
12Mbps; 18Mbps; 24Mbps; 36Mbps; 48Mbps;
54Mbps)

PSRRI, Y TEr 2ghz-b 5B

supported-rates-b (list of rates [11Mbps | 1Mbps
| 2Mbps | 5.5Mbps]; Default: 1Mbps; 2Mbps;
5.5Mbps; 11Mbps)

Y REE A, 8T 2ghz-b, 2ghz-b/lg 1 2ghz-b/g/n
BB bands. T 1 A 32 H A FH ) 3ol 23 5K [ I e 6 P
YR XANBELE rate-set #ik T AR

tdma-debug (#Z7 [0..4294967295]; kil 0)

TDMA it

tdma-hw-test-mode (# 7 [0..4294967295]; Bk
)

tdma-override-rate (12mbps | 18mbps | 24mbps
| 36mbps | 48mbps | 54mbps | 6mbps | 9mbps |
disabled | ht20-mcs... | ht40-mcs...; 2R A :
disabled)

tdma-override-size (#7¥ [0..4294967295]; %k
k)

tdma-period-size (#Z¥ [1..10]; BKik: 2)

652 TDMA DI 0 N 3, GEHBh K IR B itetar, BB T
Wy e, {E[E N 2 N iR

tdma-test-mode (#Z7 [0..4294967295]; EKiA:
0)

tx-power (; Default: )

TELR AR S R B E

update-stats-interval (; ZRik:)

% A [R) B2 SR 7 v BB 5 2 A1 CCQ H.
1T JF registration-table [7] ¥ A DL 5 ¥,
RouterOS # & J& 4

XAE T

wds-cost-range (disabled | time [10s..5h]; ERiA:
disabled)

Mr#z (Bridge) [f1 WDS iEHz AT 4 (Port cost) [ 3
VAL, A2 AR T ) R B 1 A ki 0 SRR 1091148 B,
s 20 B A%, Port cost £ 5 b4 AL
FAJE #

MK EZSHH 0, NEERH AR

H 2 A A G TAEE T3 E 1 — > bridge i 1R, BI 7R
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L35 %2 wds-default-bridge

wds-default-bridge (77 | none; #Xik: none)

% WDS #Ef @, JFH WDS #O#NsfTIRE
(running), BI AT LUK R TS B € 1) bridge 2 s i #ix A
@t . 4 WDS EHEWIT, 2 3B bridge H# WDS
PO inSax /> WDS 2 1 F3hids in 2 bridge
BRI

wds-default-cost (Z77 [0..4294967295]; Zkik:
100)

¥IUEAL bridge #2111 WDS JE# A (cost), VE: B4k
PLK M TR A 10, LB N 100

wds-ignore-ssid (yes | no; Bkil: no)

BN no, WA~ AP ReG @ EAH R T, H A AH
[} SSID. 1R XA @ LR i B A yes, X SSID #A
IR R SSID, XA E A SRR il
station-wds 0T AR, [FFEARELAEAE wds-mode Jy
static-mesh 23 dynamic-mesh.

wds-mode (disabled | dynamic | dynamic-mesh |
static | static-mesh; #kiA: disabled)

5 WDS i % B2 HoAih ¥ % (AP F1 2% T g 1)
station-wds ).

disabled - A5 ] WDS 4%

static - X oV WDS &E#ald FahE &, B & 20
WDS 2 455 % /7 MAC Hihl:

dynamic - fo¥F WDS &, AH T3 wDs #:1,
HEE L ERE, JF H2ERWIT G2 H 3 NG M 2% 513
ehoh B

-mesh B, i FH 47 (1) 77 20FE AP (R SLERS, AN
4F mesh 1) AP #E2X, X470 Tyl S Bl () WDS
FERIRAENA AP R —A

24 AP 5% station 5 3HAl AP @37 WDS #4828t H
connect-list f B IXNMER 2 B LV Wi station i@
station-wds #FGEREF] AP, AP A LUl access-list iX
A~ station 2 & # FLVFIMA

wmme-support (disabled | enabled | required; &
ik: disabled)

FRERTHH WMM
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#UE RouterOS WiFi BRI E

4.1 WiFi 8N4

AT F L) WiFi B w18 28 AP v m I, WL A R, 2R R G 3 PC. SCHF
WIiFi ({171 Pad 25820 i 2 o RIS 20m i 22U R AP 155 )5 , ANEREAT Bl e, Bl e AL AN 28 45

WiFi 8 s BAT— X s WA E s E 5, FRAT17E 2 BT RouterOS WiFi 43 #1322 RouterOS 802.11
ISR A E EER WLAN B R (A&, T o) T2 il 3 10 7 25 AR A S, ISR RouterOS 7 75 75 T
SEMCE FARATAT 504, AR 140 AP B &7 a5 BT T HUHE AR AL EoR A R B AR 5, (A7E % FhIhRE
AL

PA1IX HPHERZ RouterOS HIZEA WLAN 78 1t , 1X BLIRFX Ny WiFi 78 56, EERW I i AT 10 280 78 15 8 H
BAE WIiF B N EANFIESS, = NESMESNE & X E TR0 LR X, 25 N8 55 = 4ME 55 4
AT BRI L ERRATZ AT RouterOS 43 Hr bk V442856 T RouterOS 77 7 77 11 L4 [ 451

ENEER

fEENED L, ifeRE D, RATEFEA N X T ERD, EEN LN AP, %5E AP &
w I SIME. EAE X RouterOS GEF LM -RAF A B2, RITELL IR AR DR A R S . Bt itk
# 200-350mw LM, N RBUZ I ZORFURFAHB RN R T, RELLM KBRS TIHRIRGE, Hi%
e REBOTASFEA 2 QN RS D3 AR AR UL, FCR B UACRAR T 77  RIEAR 75 5 AR K BTy N #R e 21,
E NI RS I RAR, AREIT AR, AR IZANIEAR S 2 R -

EVIY &

FENEREFRLEZ NN R, WA 6-12dBi, FRATERE KL € A BRI s oKLr, FA
RN TE G 55 v] DA INAE S AR —J7 [ B BREE , IR 1-2 A AP B Al LU FREGRIIE T, B2 725 1& AP
ZIAIRARE T, BR5E AP Al 1) 2 B B2 21 A 5 A .

WiFi {178 56 — MR B B AR X, K2 ) R 1) AP & TR MY 82, (B T A& 7 5 SR I 2 FE4L,
AP [ ThREAERSG M. X T RouterOS SRut /R A AL AR K DIRE, BONFERMFEEE EF RouterOS 2 “4xfg”
(), XANTATREWI S R A RS, RES I TP-LINK JE2R &t 2310 B % 11 71 RouterOS [ winbox #111—
XPEE, PRR—Bk! X109 RouterOS £E1% 1 & Al 2% 1 WWIhRE . W RIRXS OSI -LE AR E# TCP/IP Pl A K |
FRTE, O] RERMAR RS th AR SR LU R e, IR R 25 1 BE B3 google T, BTN T TG 26 W 28 87 3
B, RGN ITEM, REVIRTMERSIRERZ . NEZMERZE, AR M 4
P A, XERMAT LI, R LES% FHRA RouterOS MG HFE, W APHF 7 IEARMMLHIN, B
X HIRATH E S A EYE RouterOS 1) WiFi it & .

4.2 RouterOS WiFi Z=H4)
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SOHO #J WiFi L&
RouterOS Jok # i JAl 156 Al Jo L2k % i ds d i WA % b 07 sk, XA J7 0 B D BRAN R RE ) TE 2

H#—, [EAFMZ RouterOS BLE LA OAX E A%, Flan: AT AZEWNdEE ADSL, @it PPPoE
%5 EM, RouterOS FFE 2 /b—/NPIKM M, #RjFiEL— 802.11bgn LM KEH I AE, WTHE:

H M

ADSLIEEA

TERPBRE

fic & ADSL 45 1¥) PPPoE

fi & #4171 RouterOS L) wlanl £ MK 802.11bgn &%
e E wlanl L& MR IP kN 192.168.100.1/24

fic & DHCP filx %5 25 F1)53 H DNS 2247

B & ip firewall nat A3tk B

u b W N -
P

A RATE Sk E RouterOS ) PPPOE 5%, &A1& 3 winbox i interface 5
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Interface

| =] [vlx] 9] [T

Ethernet EoIF Tunmel IF Tunmel GEE Tunnel ¥LAH VEEF EBonding

|Hame

! |T3-'pe

L& MTU |Tx

Fux Tx E

e
e
e
ke
4-#p]
E o dw]

4

=]

RS etherl BB NANMBAR N, JH4 A etherl-wan

E  4jpetherl-wan Ethernet

Interface <etherl-wan>

1600 519.8 kbp= TOS. T kbp=

[ o |

Hame: | Cancel |

Type: |Ethernet | Apply |
MTU: | 1500

| Di=zable |

L2 WTU: 1600 |

| Comment |
Max L2 NTIU: 4076

| Torch |

MAC Addres=s: |EIIII:I:IC:42:E2:EIE:TF

SR JE N IN s N5 % N pppoe-client

LS L N Y |

VLAN

VRRP
Bonding
Bridge

Mesh

Virtual Ethernet
Btod Tunnel
IPIPvE Tunnel
EolPvG Tunnel
PPP Server
PPP Client
PPTP Server
PPTP Client
S5TP Server
SSTP Client
LZTP Server
L2TP Client
OVPM Server
OVPN Client
PPPoE Server

PPPoE Client

ent

[hth

HEX pppoe-outl (IR B, %FF interface=etherl-wan, HAZSHIRA
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Interface <pppoe—outl>

Feneral |Dial Out Status Traffie

Cancel
Type: |FPFoE Client | Apply
Lz MTU: | |
Max WTU: | 1480 |
Max MEU: 1480 |
e | v
| Bemove |
Interfaces: |ether1—wa.n " ¥ | =

Torch

FFFoE Scan

1 Dial-out 21, ¥ &k 'S 88888888 fll# it 12345678, Rl user fl password, £+ Add default router
IINERAES B, 101E user peer DNS Zik#f I, 1ZSHU0E M X i AR 45 2% - BC i) DNS

Interface <pppoe—outl’

Feneral Dial Out |Statu5 Traffic

Service: | |Y Cancel
AC Hame: | |" hpply
User: |38555558 |
Fassword: | 12345675 |~
Frofile: |default [
7] Bial O Denend
Add Default Route
Use Feer DHS
FPFoE Scan
— #l1ow
pap chap
mschapl mschaps

iXFE pppoe kS B BN, 244 - ADSL Moden J&, RouterOS <[ zh#k*S, FE3KEL IP Mk

A4 wlanl W-RECE IP #illk 192.168.100.1/24
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*|=|lvl=||g] v

|J5u:1-:]re55 ! |He+_w-:nr1': |Interface|‘l’
gr192. 168, 100. 1/24 192 163, 100.0 #fanf

24>

Addresz <19E. 165. 100. 1/

Address: | 0K
Wetwork: |192.168.100.0 | | Cancel
Interface: |wlani =] Apply
.
1 il[enabled |

FEARAE SOHO W4k EW, HAPEEAHATEAE 1P Hullk, FiEidElE DHCP RS, B/ 2 Bk

T e Xkt pool, A ip pool AN ECE F P ik B: 192.168.100.2-192.168.100.200

Fools | Uzed Addrezszes

*[=| [7]

|H=ame ! |Addresses Hext Fool ||Y
rwi £l 192 168. 100, 2-192. 165, 100. 200 none

IP Fool <wifir

Hame | 0K

Addresses: 192 16, 100. 2-192. 168, 100. 200 | & Cancel

Hext Fuool: |1'u:nne " ¥ | - Apply

Copy

Remowe

el

i3t ip dhep-server #37. DHCP fili%s, &FRFRATHIA L E 1 wifi ikt
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[=]|E3

THCF |Hetw-:nr1':5 Leazaz Optionz Alerts

EE E | DHCP Config || DHCE Setup | Find

|Hame ! |Interface |Re1a}' |Lea5e Time |ﬁ.ddre55 Fool |J5.dl"l"
dhepl wlanf 3d 000000 wif: o

DHCF Serwver <dhepl’>

Hame: )4

Interface: |rla.nf "3| Eermasll

Relay: | |‘r Apply
Lease Time: |3d 00:00:00 |
Bootp Leaze Time: |fnrever "?
Address Fool: |wifi [E
Sro. pddress: | |"
« Delay Threshold: | -

1 item (1 se

futhoritative: |after £z delay "?l

Bootp Support: |5tatic "?l
[] 444 ARP For Leases
[] #1ways Broadcast
[] Uze RADTUS

BN network &I, FLESrACLS H P RIS, 7 RS AT DNS, X BHIRATHE A T DNS 2247, Hi%
A5 FH S AE 9 F P DNS
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DHCE  Fetworks |Leazes Optionz  Alerts

*|=| =] [7]

|J5uidre55 ! |Gatewa}' DHS Serwers |D-:umain |Y
0.0.0.0/0 192, 165. 100. 1 192, 165, 100. 1

DHCF Hetwork <0.0.0.0

Address: m

0K
Gateway: |192.188.100. 1 | & Cancel
Hetmask: |24 |- Apply
IHS Servers: 192 153.100.1 | &
Domain: | |'r
WINS Serwvers: | |¢
HTF Servers: | |¢
‘l Hext Serwer: | |"" :
1 item (1
Boot File Hame: | |‘r
THCE Options: | | &

e & nat AL

kN ip firewall nat, ¥1—2% srcnat #U2A masquerade, ¥4 I 1P F4H%

[=]|E3

Filter Fules HAT |Ma.ng1e Service Ports Conmections Address Lists LayerT Protocols

*|=| [v]=] ] [¥/

hotion Chain— Src. Add .. |Dst. Add .. Pro...|Sre. Port|Dst. Port |In. ... Out.|w

] 2 masquerads srcnat |

00 Rezet Counters 00 Rezet A1l Counters F "-:.“.’l |all ||3|

eneral Adwvanced Extra Jbl"—'*—i'i'l'l|Stati5tiu:5

Aotion: (WSt

fic & DNS 22147, BIPNMF ] BAf# ] 192.168.100.1 /£ DNS
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DHS Settings

Serwvers:

K

Dymami o Servers:l | Cancel

| 811l ow Remote Requests | hpply

Max UDF Packet Size: 4098 | Static

Cache Size: 2043 |KiE

e el

Cache

Cache Used:lﬁ

LM RIE

T, BATREREELLM R, £ RouterOS A 802.11 WHI I TCL MR # ATy wlan, HRHEHCE
(2 D Mir g s, X BEATAA —KIELM R, T4 wlanl

FATHEN Wireless 25, WILLERITCLLEC E VIR, BHA —5K wlanl M, M Type & PE] LLE 2 TC 2 M
+y Atheros 11N M

Safe Mode

Buiclk Set

Interfaces

Interfaces

Hetreme Dual Aeccess List BRegistration Comnect Lizt  Sec

Bridge \KHEI @ | ATl st |[

FFF Hame /| Type 1Tx (Ex Tx P..
Switch E @%wlanl Wireless (htheros 11H) & &T7.3 kbps 3.9 kbps

Wireless

| Freg. WUsage

Scanmer

Ma=h
IF 3
IFvE 3

Routing I

Fifi WiFi i B E A FFHERE 25
1. Mode: T&#iA, EEHFKH ap-bridge #;
2, Band: fHH B AT LLESE 2GHZz 5034 5GHz, % WiFi 7 5508 % K H 2GHz;
3. Frequency: LRSI, £ 1-11 S, e fE K L hn 3 AME
4. SSID: HJ Service Set Identifier fI4i'5, EJ LML FR, BWAEBREFC, Db BRG] A 8.

T & wlanl ] Wireless 1 H T HIECE %L
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Interface “wlanl

General Wirelesz |HT HT MCS ¥DS H=treme HVZ

Mada:
Band: |2GHz-B/G/H ¥
Charmel Width: |Z0MHz ¥
Frequency: [241Z2 + MH:
35I0: |WiF: -
Secan List: |default ¥ | A

fireless Protocel: [30Z2.

11 *

Security Profile: [default ¥
Bridze Mode: |enabled ¥

Default AP Tx Rate: ¥ Lp=
Default Client Tx Rate: * bps

v Defanlt Authenticate
v| Defanlt Forward
Hide SEID

Wireless-protocol 23

M 5.0rcl FFEEHIN T 3 ir) wireless ¥ & 3 wireless-protocol, 11 72 15 B K HR 45 it 75 B2 (1) T 42 ) 28 A
X BIURTEBEFRAEIR LR, WFE:

& AP client

unspecified ii i}#}izl: 10 nstreme 2 ERRZ AR nstreme 503 802.11

any 1A unspecified HWRITE LR, el

802.11 7 802.11 HEgiE R hnER) 802.11 4%

nstreme %57 Nstreme HEEEFER] Nstreme

nv2 @ NV2 HESIERS NV2
HE Nv2 %, WmRRBEIE LRI, k.
HE 42 Nstreme P45, iR EE G LML,

nv2-nstreme-802.11|# 3 NV2 IR .
HNHEZE 802.11 MZ%, ARk BIAE L M4,
HE Nv2 %%, WRKBEE 1ML, k.

nv2-nstreme @57 NV2 H4 2% Nstreme PI%%, GniRIREE E LML,

KH 802.11n ihil, FEEE HT %, HIXAH MIMO 2 1x1, &2 2x2 #x, WE/RZ 2x2 1 MIMO
# 4%, %$ chain0 1 chainl
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Interface <wlanl

Wirelesz HT |HT MCS YOS Hztreme HVZ Status

HI Tx Chains: |v chainl |+ chainl
HT Ex Chains: |v chainl |v)ichainl

HT sMSDV Limit: 5192

HT #MSDIV Thresheld: 8192

|

HT Guard Interwal: |any

HT MMFIN Friorities

W 0 1 2 3
4 5 B T

XEE—A> SOHO [ WiFi 78 &5 i it B 58 ik o
ETRFHEE

PIMTEE i, AR S N B [ ABOR, RS AP Bl RHTTR, HEANAHERZ, 8 R&L
A MR, OB B SOHO J7 3 .

PIMF AL o555 SOHO 7 7 X 732 K5 B i Al WiFT 70 20T, %l 05T oh s, AP $i5T WiFi 7 o

HIBKM

- RB-AP

ik

Pad
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lCE wlanl 24, HAL5 SOHO 77\ E —FF:

Interface <wlanl

General Wireless |]'[T HT MCE WDSE Hstreme HVZ

Mode: |ERilosishs

Band: |2GHz-E/G/H |#

Chanmel Width: Z0MHz |
Frequency: 2417 | ¥ | MHz

55ID: |¥iFi |

Sean List: | defanlt S
Wireless Protocel: 80211 |= ]
Security Profile! |default |
Bridge Mode: |enabled [=]

Default AF Tx Rate: | | ¥ tps
Default Client Tx Rate: | | * tps

Default Authenticate
Default Forward
[] Hide 55ID

fii B HT Z%4.

Interface <wlanl>

Wireless HT |]'[T MCE WDS Hstreme HYZ Status

HT Tx Chains: chainl chainl
HT Bx Chains: chainl [w|ichainl

HT AMSDV Limit: 8192 |

HT AMSDV Thresheld: 8192 |

HT Guard Interwal: |a.n5r ";l
— HT AMFIV Friorities

[w O 1 [z 13

HE LIs L& LI

5 SOHO X AIHE S E M, A7 ZHEA bridge ST, N bridgel ML
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Bridge |Ports Filters HWAT Hosts

# = [v[% O 7] setuines

Fame 7 |Type L2 NTU |Tx b Tx F... |
B ftbridgel Bridze 1526 0 bp=s 5.8 kbps ]

Interface <hridgel’

General |STP Status  Traffie

*

1 1tem out

| Cancel |
| Applw |
|
L2 MTU: |1528 |
MAC Address: |00:0C:42:43:17:ET |
ARF: |ena]:-led "3'
Admin. MAC Address: | | Eemove |

Torch —

4 etherl £ wlanl # 2| bridgel H

Bridge Fortz [Filters HAT Hosts

=] [v]%] 0] [T

|Interface ! |Bridge Friori... |Fath Costl]‘[l:-r. .. |Rl:-le |Rl:u:-t F... | |V
ttatherl bridgel &0 10 dezignated port
I ttwlans bridgel a0 10 dizabled port
Bridze Port <wlaml>
General |Status General |Status
Interface! |etherl E2 Interface: |[FEMNII | + |
Bridze: |bridzel =] Bridge: |bridgel (=]
Priority: |80 | hex Priority: |80 | hex
Path Cost: |10 | Path Cost: |10 |
Horizon: | |v Horizon: | |v
Edge: |a1.1t|:- ";l Edze: |au+.-:| ||3|
Foint To Point: |a1.1t|:- ";l Foint Ta Foint: |au+_-:| ||3|
External FIE: |a1.1t|:- ";l External FIE: |au+_-:| ||3|
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B B3R E T

M RouterOS v6.12 JHf, R7TLLIE AP KA A auto” (H3) , XAFEEA LUEIT 3, JFRTHE
TR 2 RE . T2 A% auto B 4L T #:1E, RouterOS i E11Z GLk M4 X, FFikHE— MR, wi
DX b R A TR 2R M 28R . BT

Interface <wlanl

General Wireless 'HT HT MCS #DS Hstreme
Mode: |ap bridge ¥
Band: |2GHz-B/G/H ¥
Charmel Width: |ZOMHz ¥
Freguency: * | MH=z
S5I0: (MilwoTilke -
Sean List: [default ¥| 5
Wireless Protocol: [302. 11 ¥

Security Profile: |jishubu

Eridge Mode: |dizabled ¥
Default AP Tx Rate: ¥ bp=
Default Client Tx Rate: ¥ bp=

PS: XA IhRE R 2 T HRF K E MG, NIEERPITLMEIRES, WIRMERRER.
4.3 Access List i50)ig41%5)3%

PAERRLE: /interface wireless access—list

Access list T AP BRI Al % £ 1z, @I U in) #1) 22 425 1) 2 i % 45 1 - Fh S 3
Access list AT :

o Access list K I8 i f& FA s I A2 75 A7 £ DT T A

o W AA IR0 2 e 2 g AT

o UAFAEZ FARFERUES, A VCHC AN AR 128 — 2% 0]

o WA X FEE B VT EC RN, 2 BRI JE 2R i B

o 47 access list L F1i% £ T authentication=no, 84 1% UCEHLIN () TC L2 25 7 i 1y e 4 o 4 422

JE Eitipa
ap-tx-limit (#77 [0..4294967295]; #kil: 0) R, PR A% B % i TR, R e

7. HBENON, R ARGIEER, FAY bits.

YuSong - 96 - http://www.irouteros.com



RouterOS Wireless ##& v6.3.1e

authentication (yes | no; EXik: yes)

Pt SRR

NO - 2% iy Jeh A Ml 1 400 1

yes - JA IR UE R Y, B E OB
security-profile 24 %Hg, WIHKAINE, {£HEKIA
i &

client-tx-limit (2 [0..4294967295]; Ekilk: 0)

PR P A R, BRI e BT, JWEN
0 i, FIRABREER, FALH bits.
XA BN 24 RouterOS 1145 F i

comment (F7#7 BRik:) RV
disabled (yes | no; Ekik: no) A5 FH R

forwarding (yes | no; ERik: yes)

L ETL L SN VES KR Pl k- €] I

no - %/ ANRE S HAl B 7 i A e dE (X eSS A E
[¥) AP JE1S

yes - %/ AeidE i HER AP 5 A% /7 i A 4k
B

S5

interface (Z77 | all; BKiA: all)

LN 5 E N interface=all , BIULECATA KT 26 M
£, WRBEILE IS MR, BT PUE ZE R

mac-address (MAC; #kiA: 00:00:00:00:00:00)

U 2= VUG 52 %5 i MAC Hhil, B2 7 i
MAC HiliE4585E .

management-protection-key (string; Default: ")

private-algo (104bit-wep | 40bit-wep | aes-ccm | |1 WEP 53 #5
none | tkip; BRiA: none)

private-key (F7#7; Bk ™) 1 WEP Jin# 15 3 Fr
private-pre-shared-key (747 ERik: ™) 1 H T WPA 1) PSK

signal-range (ZU/E/H - 75 #1E /% 7-120..120;
BRik: -120..120)

U LT 2 3 5 5 B A 51§ 2 O
W PR SR TR T, AP ¥ 5%
PRI

time (//87/4,sun,mon,tue,wed,thu,fri,sat - — &/
W7, BRIN:)

U VCFSC AR RE AR A 1] J] 39
AP KEAE TR E HII B3 e W5 5 i R

A Access-list =512 il

Hil access-list T RIFN AR, TATHEE W wireless 325 T i) default-authenticate Z$0i% 5 no,

RSO R UL N 207 A fe v A s ik i
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Interface <wlan?r

General Wireless |]'[T HT MCS  WDE H=treme HVE

PEPE - bridee
Band: |2GHz-B/G/H I
Charmel Width: |20/40MHz HT Above =]
Frequency: 2412 | ¥ | MHz
58I |Tust |-
Sean List: |default |-
Wireless Frotocel: 80211 | ¥
Security Profile: |profilel | ¥
Bridge Mode: |disabled | ¥
Default AP Tx Rate: | | ¥ tps
Default Client Tx Rate: | | ¥ tps
|| Default huthenticate |
Default Forward
| Hide SSID

LA M4 default-authenticate, FTE % AP & S a4 station E4#k N\ access-list #47 UL
Be, WA UCHL R W &K iR EH R AP IXFEFIERE AT FRATE LM 4 sk MAC Huhkgh e 1 HHL—
¥

TERANFATTAT I — A% i X AT M 447

e MAC #idi &: 00:bc:32:1a:dd:09
o ERT LM F wlanl
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Interfaces HNstreme Inal Megictration Commect List Security Frofile
[#[=] [#][%]
# | |MJ5J: Address |Interface TlSig;nal... futhentication |Fnrwarding |
0 00 BC:32:14:. .. wlanl —120. . 120 wes= yes

AP foecess Bule <00:BC:32:14:0D:09:

MAC Address: OE

Cancel

Interface: |wla.n1 "ir |

Signal Strength Range: |[-120. . 120 Apply

AF Tx Limit: | | ¥ | Disable

Client Tx Limit: | |* | Comment

Authentication Copy
Forwarding Remawe

IR

1 itd Priwate Key: |ru:-ne ||3| Elx| | i

Priwate Pre Shared Key: | |

Management Protection Key: | |

¥ Time

|enable d

1t access-list LU H ) authenticate 241, HIATERN MG, Kz P E4EE 3] AP, #1
FRAIEZE I MAC: 00:AC:3A:1A:CD:02 [iEd:

AP Access BEule

MAC Address: |TIIETRTRSURIIIE
Interface: |wla.n1 ";l | Cancel
Signal Strength Rangs: -120..120 | | Apply
AF Tx Limit: | -
Client Tx Limit: | -
I_I:‘ buthentication
Forwarding

Frivate Key: |ru:-ne ||$| I:le |

Priwvate Fre Shared Key: | |

Management Frotection Key: | |

%= Time

|enable d
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IR ¥ %2 RouterOS [1] station, AT LLER ap-tx-limit 1 client-tx-limit R station (¢)i%#E

AF hreess Bule <00:BC:32:1A:00:09%:

MAC Address: - 0K

Interface: * Canecal

Signal Strength Range: [-120.. 120 hpply

AP Tx Limit: Dizable

Client Tx Limit: |IM = Comment

v| Authentication Copy

m
=
»

v| Forwarding Eemowve

(N}

|

Private Key. |none
Priwvate Pre Shared Key:

Management Frotection Key:

*— Time

enabled

b, FAIRR A 7 00:BC:32:1A:DD: 09 ) station f13i# %, AP & [ station [ %% & 5Mbps, station
K IE AP [ 5 8 1M, BIXtT station 1fj 5 F#ih SMbps, E4%4 1Mbps.

4.4 R2FKME

PAERAZ: linterface wireless security-profiles

G4 TRIG e {Elinterface wireless security-profiles #8452 FACE, X BT LA E 802.11 il
g 2 B e A SR RN SR 7 2, RO & S, R DA A 3 Wireless it & & HHL
security-profile 2

« mode (none, static-keys-optional, static-keys-required =% dynamic-keys; ZXi\kH:
none):

* none - ANXHETINE.

+ static-keys-required - ZHFHSIMZEN WEP B0, AR RENINZE KD 05K
H station #:X T iE# static-keys-required, ¥4TGiziE#HE|—/KH static-keys-optional
ff) AP ¥ 4%

« static-keys-optional -XH &M WEP #3X, SR Ffg s

« dynamic-keys - 1% 1 WPA fix

X B FATLL dynamic-keys NFHI, Ex T WPA AL E, AT %k Security Profiles ST
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Interfaces Hstreme Dual hAecess List Registration Connect List| Security Profiles

*[=] [7]

Hame / [Made Authentie. . |Unicaszt C... |Group Cip... |WPA Pre—Share . |WPA? Pre-Shar. .
* defanlt TOTLE Aok Fokookok

BB — 4 # U profilel, %4 mode=dynamic keys, Authentication-types=WPA PSk,
Unicast-Ciphers=aes ccm, {1 E WPA Pre-shared Key=test123456

Interfaces HNstreme Dual Access List BRegistration Connect List Security Profiles

n Hew Security Profile

lGI_H ﬂ W urity Profi
|Fame s Mode | Gemeral |RADIUS EAF Static Keys 0K !

* defanlt TLOTLE

| Cancel

Made: |d5m=amic keys= ";l

Apply

— Authentication Types
WFA FSE [] WPAZ FSE Copy
[ ] wes EAP [ ] wEaz EaP

Remowe

qidue

— Unicast Ciphers

[] tkip aes Ccom
— Group Ciphers
[] thkip aes oom

WEA Fre-Shared Eey: |testl23456 |

WEAZ Fre—Shared Key:

Supplicant Tdentity: | | I

1 item [l selected)

Group Key Update: |00:05:00 |

Management Protection: |all-:-wed "3|

Management Protection Key: | |

HEN wireless SZHL R, ¥ security-profile ¥ & i profilel
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Interface <wlamnl’

General Wireless HT HT MCS WIS Hstreme HVE

Mada:

Band:

Charmel Width:
Frequenecy:

SEID:

Sean List:
Wireless Protocol:
Security Frofile:

Eridge Mode:

Default AF Tx Rate:

Default Client Tx Rate:

ap bridgze *
2GHz-BSGH ¥
Z0MHz ¥
2412 ¥ |MHz
WiFi e
defanlt ¥ |-
g0z, 11 ¥
dafault *
defanlt

¥ bps

* Lbps=

v Default Authenticate
w| Defanlt Forward
Hide SSID

4.5 E#l AP(VAP)

LEAVEEE — & AP £ AN XA EZEZA SSID, FFXAFER SSID TR #EATE R, #Fln: e
XIEE, wPAX AR T GBI WIFi B, 7SR Fa] DL SR X 73 SCRERI 7~ 2 i) WiFT Bk

REA AP BUBFARE Sl — MER R, B 24 AP 55, fE— XN 2 A SSID, kA E M
FHP I FEX BT SSID . R REAI APt SCRFINE 1 22 A 50, A BT IR0 WIFT 19 2% ) DX skl 70 R 2

VAP4

SSID=EH &/

VAP1
SSID=" 1 /i T

VAP2
SSID=£: 2

VAP3
SSID=% J4

PATESL A AP, FTLUBEA wireless HF, sUns al A4k 3] Virtual AP
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Wireless Tables

Interfaces

H=treme Dual hAecess List Registration Commect List Security Frofiles

+"’I=' @ ? Scanner | Freq. Usage || ALl gzmment | Wireless Sniffer
Virtual AP L2 WTU |Tx (Eux Tx F... Rx P... T
— = [Atherao. .. 2290 0 bps 0 bps 0
WDs L Ththar s TTERES T g H hpe i i
Mstreme Dual

HHE, BATHE— % wlan3 &L AP, T LUE 2| type 24 VirtualAP

Interfaces

H=treme Dmal Access List Registration Conmect List Security Frofiles

EElEE '

S Hew Interface

|Hame 1|T}' Greneral |'|'|'ireless W05 Status Traffic | 0K |
4wlanl i | | R |
¥ dwlan? Wi
Type: |VirtualhP | | hoply |
MTU: 1500 |
| Dizable |
Lz MTU: | |
| Comment |
MAT Address: |00:00:00:00:00:00 | | |
Copy
ARF: |enabled I
| Remowve |
| Torch |
| hdvanced Mode |
-
Z items out of 4

FTIF R0 AP 1) wireless 35, mJ AIFEAFIYEL M 41 [ A E 240, EHL Master-interface /2
MEFEREI AP M TN R R
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Interfaces |Hstreme Imal Access List Regiztration Connect List Security Profiles

IE“E' B Hew Interface

o Tee eneral MWireless |'|'|'DS Status  Traffie | 0K |

dpwlanl Wireless (Athero=z 11H) ] | . |A
dpwlan? Wireless [(htheros ARSZ1Z S3I0: [V _wifa Cancel

H
Master Interface: hpply |
Security Frofile:

| Di=zable |
Default AP Tx Rate: | | ¥ bps | Comment |
Default Client T Rate: | ¥ bps | Copy |
Defanlt fnathenticate | Eemove |

Default Forward
| Torch |

[ ] Hide SSID

| Advanced Mode |

-
2 1tems out of 4
_

Bl LT SSID Ay V_wifi, WET wlanl ¥ KN, HEATLEEINZ 1 security-profile=vip

Interface <wlandr

General fireless |'|'|']:IS Status Traffie | oK |
SSID: [V wifi |« || cemca |
Master Interface: |.r.i’a.nf "3' | Apply |
hrea: | |"’
| Dizable |
Security Profile: |default ¥
default | Comment |
filel
J St o _I Cory |
Froprietary Extensions: |p-:|5+.-2.'3.25 "3' | Femarre |
MM Support: |disabled [#]
| Torch |
Default AP Tx Rate: | |"’ bps
| Simple Mode |
Default Client Tx Rate: | |"’ bps
Default Authenticate
Default Forward
[ ] Hide S5ID
|ena]:-led | |

winsessE, BATATLLE S wlan3 WET wlanl WE T
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Wireless Tables

Interfaces |Hstreme Dmal hecess List BRegistration Connect List | Security FProfiles

g || == o | 3 1 T Sroanmer Fregq. WUsage Al1lgznment Wireless Sniffer

Hame Type L2 MTU | Tx jivd T« F... Bx F... |1
] and $irele=s (btherns 111 . 2230 0 bps 0 bps ] ]
G-fwland VirtualAP 2290 0 bps 0 bp= 1] 1]
2290 0 bps 0 bps ] ]

IX B R AT DATE Ko ik 2 IR V_wifi FI{ES.
4.6 802.11ac W Hitt= SSID

I MikroTik #EH ) hAP ac lite f1 hAP ac Wizt T 802.11ac MK M AL ey, ¥ 2.4G
A5G XU, it 802.11bgn 1 802.11ac FAMMY AN T4F. HT 802.11ac K 5G M%7 i iufHE
PR, — AN REAEALEE P9 fE %, (HRESRALTE MM e, Wi 3X 3 80MHz ) MIMO nJ LI3kf3 1.3G K9,
FARVLFE Py K BEEIE 802.11bgn SKER%h. & T 802.11n 1 802.11ac M ARZSH, LK hAP ac fI
hAP ac lite 7£ G2k MIMO X J

NHiERT 802.11n M1 802.11ac M ARZH, Ll hAP ac #ll hAP ac lite 74k MIMO 71X j3!

AR 802.11n 802.11ac
B 2.4G, 5G 5G
LGS OFDM OFDM
(GECEiR 20, 40MHz 20, 40, 80MHz
FRAIUE (4 150Mbps (1X1 40MHz) | 433Mbps (1X1 80MHz)
ZIBEL R 450Mbps (3X3 40MHz) | 1.3Gbps (3X3 80MHz)
hAP ac MIMO 3X3 SfF 450Mbps 3X3 3FF 1.3Gbps
hAP ac lite MIMO | 2X2 37+ 300Mbps 1X1 % 433Mbps

AN A % s RN R fE R — MR, B4 2.4G 11802.11bgn 5% 5G 1) 802.11ac, —f 802.11ac
[ o 2 P2k 2.4G Ml 5G BIAILE, BRI ELM%E —A 2.4G 5—A4 5G, FLEAHEMBE AR SSID.
R DATRE B T B XU A —, BRI AU & — M FE) SSID, % i th R &E S 58— AR b, HgEaEm
AR PR S SRt e, RZ] R h e R4t T XU G — I E, KPR E R Pl R
5G 5 ar iz 802.11ac, 4 5GfF 54855/, VIH##] 2.4G (1) 802.11bgn.

#£ RouterOS . LB BN LLME, —4 wlanl /& 802.11bgn, —/> wlan2 /& 802.11ac

Wirelez= Tables

Interfaces |Hstreme Dual fecess List Registration Conmect List | Seecuwr

L B =] ? CAF Scanner Freq. Usage Alig
Hame Type Tx Bx

) dpwlanl Wireless (Atheros ARIS00) 0 bps

) dpwlan? Wireless [htheros ARSSSS) 0 bps

PIIKTC 2 PR A ST R B, iz T BE B XU —, AR9300 5t 802.11bgn, AR9888 i
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802.11ac, FAYEEKZHNAN LM Rk WDS @377 :0, Rhd@t Hrizal s rstp Pril i) WDS JE2k180i .
AAAREWT:
HEX bridge fil# bridgel

/interface bridge

add name=bridgel protocol-mode=rstp

H#EN bridge port ¥ wlan1 1 wlan2 Jin\ bridgel

/interface bridge port
add bridge=bridgel interface=wlanl
add bridge=bridgel interface=wlan2

N E B th a4 bridgel i IP ik, BIJp45 H /1) IP $ihik B

/ip address
add address=192.168.88.1/24 interface=bridgel

G DHCP k%%, MCEHhEb.

/ip pool
add name=pooll ranges=192.168.88.2-192.168.88.100

e B DHCP I 5% 4% 1 At it it

/ip dhcp-server

add address-pool=pooll disabled=no interface=bridgel name=serverl

FC B DHCP [l g5 7 Fogs HI 7 IS A DNS i d5 23

/ip dhcp-server network
add dns-server=192.168.88.1 gateway=192.168.88.1 netmask=24

lic & DNS k45 IP s AT 5 DNS A< hfig i

/ip dns

set servers=61.139.2.69 allow-remote-requests=yes

J8 i nat ¥

/ip firewall nat

add action=masquerade chain=srcnat

oA 2% L B

il B oLk 2 2%, 68 wpa/wpa2 &%, K& N 1234567890
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/interface wireless security-profiles
add mode=dynamic-keys authentication-types=wpa-psk,wpa2-psk
group-ciphers=tkip,aes-ccm name=yus unicast-ciphers=tkip,aes-ccm

wpa-pre-shared-key=1234567890 wpal-pre-shared-key=1234567890

BLE LM, REMANTLLM K SSID MFEH4% yus, WE wds By dynamic-mesh,
wed-default-bridge » bridgel

/interface wireless
set [find default-name=wlanl] ssid=yus band=2ghz-b/g/n disabled=no frequency=2422

mode=ap-bridge security-profile=yus wds-default-bridge=bridgel

wds-mode=dynamic-mesh

set [find default-name=wlan2] ssid=yus band=5ghz-a/n/ac
channel-width=20/40/80mhz-Ceee disabled=no frequency=5745 mode=ap-bridge

security-profile=yus wds-default-bridge=bridgel wds-mode=dynamic-mesh

PAERCE SRR, &imids o A alERE S Rm IR, Bling & | 5G i) 802.11ac, H{Rr#%3)
5G 557855, &k %2 H2EH#F] 2.4G (1 802.11bgn, (HAT AR E M 802.11bgn j#: 3] 802.11ac,
T EARE I B 258 G TARRS tH 83O o TR I ) D) A0 2 P 24 3 e 28 R E 1
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SHE WLAN A3 A

BUERE JCLk Wilan $OR IR e, 4t S8 ANEE B C A3 B BRI ok, o6 s o2k wilan (&4 O 23R H B
i wlan 4T DUA ] B AR, B o AE ] 100M. U 5 TG 2 AR R iz 1A P 38 )l 7
AU FSCAS A ke oA 226 i) 7L 1 FEY P 4 BT (AR FERVIRROAS BN

1 R REHTE

FE WLAN 00 s AR ie B RS H 2 84~ WLAN TR 2 e g i Bt BISTH 19 s 2 5, 4k AR %
WDS Hl Mesh 28 #8 7 ik T mixt ARSI ASAG K, T AR i Xk s 2 P o BAT T 75 B T o

I TELR U AL, R Internet 2 R BT R I R IEMN PY, an il

1. KEEAER AR, R A5 2 BMMSIEN, B &t ThnsE 2 A 5 BB E,
K wlan fIBZEN, W—F “Groove+i¥IiiRE” B RiXT s s ML AN 2 3 T-7C.

2. TAGIEAL, RN 5 A1, %Iﬁ%ﬁl‘ﬂ&%‘&ﬂ%ﬂ%, 1M wlan N, A 75 2P 18] JEFH A,
LR AT UFIG, XUTRAF e, %, FFMBESHRGE LA,

 ATRFPEEVERE A, BT ORI, HIXARIIEHRALGERE, TR B4 B Al T L M 4% 1)
i’dﬂi% SAE T, TOEBE TGS o, UARME AR, B ECH th ff BN T, LT3 rl S AT 2%
i

ERRIRSHREEE:

JEFElN: 802.11b/g: 2.312 — 2.497

TER SR T, 83T T14% superchannel i& 7] DAAS 3 56 52 (145, Ja
REIR1F S e BRI

(5MHz step), 802.11a: 4.920 —6.100 (5MHz step), 5 % FI4iFE
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Tk & B oL

RX R, BK TCP f&45)

RB411/A/R Atheros 300Mhz CPU, 64M W 1%, 1 MHEJE LAN H, 1> MiniPCI 40Mbps-50Mbps

RB433 Atheros 300Mhz CPU, 64M 1%, 3 MHEJE LAN [T, 3 4> MiniPCI 40Mbps-50Mbps

RB411AH Atheros 680Mhz CPU, 64M W17, 1 4~FJk LAN [, 14 MiniPCI 60Mbps-80Mbps

RB433AH/U | Atheros 680Mhz CPU, 128M W4, 3 A~ HJE LAN [, 3 /> MiniPCI 60Mbps-80Mbps

RB711 Atheros 400Mhz CPU, 32M/64M Pif7, 1 MEJE LAN [, £k 1 80Mbps-93Mbps
/N 5GHz 802.11a/n Atheros AR9280

RBSXT-5HnD | Atheros 400Mhz CPU, 64M 17, 1 4~ Jk LAN 1, #2514~ 5GHz 80Mbps-93Mbps
802.11a/n Atheros AR9280, 1 /> USB

RB800 PowerPC 800MHz 4:¥ig§, 256M pyf7, 3 ANTJk LAN 1, 4 4 150Mbps-180Mbp
MiniPCI, 1 4~ MiniPCI-e

MikroTik st 52 2 Ay 5

Nstreme Y ‘ Nv2 TR S5#RA
B e T X 3ok 50 A adk A
AP-Bridge to Station Eiﬁ;gﬁﬁ? FF X A, HF 108M R AN
ks ° 11n {¥J 300M
. TR T - R
AP-Bridge to | H 3 0 2 M 4% N
. X X XHF A, ZHF 108M RN
Station-WDS wEF, T
11n i 300M
% i
M AN i
Wi, Mt e
. . Bl U 0 B M B 15 B T X T8 50 A a4
AP-Bridge to AP-Bridge | o o g | T A, g 108Mm gt
MESH 1 WDS #&
Y
. . N B e F- X 38 5 A gk A
Bridge to Bridge Mreet = ANSCRE ANSRF A S8 108M Hist
Bridge to station-bridge | A Nv2 ¥l k&, ANLHF XFF T X S Tl 8 A2 A
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% X bridge to X, ZFE 108M A
bridge 11n [1J 300M

BT Do 3k e Tk R AL

, " i, 7£ bonding = 1)

bonding MrazetsisX XFF ANSRE ML 141) 2, AFR R
CPU %

Mz i p A, XA At , BT R I

Nstreme-dual B — AN KIE, — SCHF ANIFE ORIk R, SCHF
ANEzIK 108M ## 5,

DA SR T 2 MR ERE R U730, Nstreme W32 MikroTik K25 85 4% 4 AT R EL R 98 R K
FI, XA AT DLLE AR T2 2% 11 5615 B A W32 T, 5.0 Ja 38 Nv2 1, fefa R 1an (a5,
= 7] LLIAF] 180Mbps.

5.2 AP-Bridge to Station HIER

AP-bridge fll Station #2414 3, AP-bridge # 4 17558 % B AHF#E, A5 H WDS. Station
W i B oA m . N, MM Internet i@ AP-bridge #E M (IP Hili-h 172.16.0.1) &%
Station i [ (JoZk#: 1 IP kA 172.168.0.2, PIMIEILLIKM 0 IP A 192.168.10.1, EHH MK
192.168.10.0/24 M%)

EFS

b AP-bridge
172.16.0.2

AP-bridge 5 Station # =AD& 5 IR

A W N B
’ J Y Y

YuSong

7E AP-bridge Uit BHF#E, K Wilanl fil etherd ¥4 bridge H;
fic & AP-bridge ToZi5%1, J#7F ip address Fic & bridge [ IP Mk,

172.16.0.1

172.16.0.3

P9 R ik
192.168.10.1/24

7F Station ¥ E Wlanl 7G4 IP Hitl, WiCE etherl IR M IP Hidik;

KL E Station 3 LS I LML 5 N AR 2% 2 %Rz .
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BB 1. &E AP-bridge I IHF#E, HE birdge WAIN—F, X E Port ) A -

& Bridge

| 52 |
Bridze |Parts Filters HAT Hosts
b | = & ¥ O T Settings
Hame Type Tx Bx Tz P... Bx P... MAC Address -
B ttbridgel EBridze 45 B kbp= 25,8 Lbps 15 16 00:0C:4Z: 16 FF.BE
# | Interface =bridgel= |3
General SIF |Status Traffic
Frotocoel Mode: i =tp O r=tp
Priority: hex
Max Message Age: (00:00:20
Forward Deals: |(00:00:15
Transmit Hold Count: &
hgeing Time: |00:05:00
4
1 item out of 5 01
&1 Bridge [== ]
Bridge Fortz Filters HAT Hosts
r =l [T
Interface Bridge Priori... Path Cost Hor... |Bole Boot F... | |=»
ttatherl bridgel a0 10 designated port
I 4twlanl bridgel an 10 dizabled port
% | New Bridge Port ==
Interface: ¥
Bridge: bridgel ¥
Friority: |80 hex
Fath Cost: |10
Horizon: hd
Capy
Edgze: |auto ¥
2 1tems
Foint To Point: |auta *

BB, 2: A wireless it & wlanl ({1Z%, fic @ mode=ap-bridge, Band=5GHz, Frequency=5200,

SSID=CDNAT, HAhZEERIA:
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-

1] Wireless Tables =z |
Interfaces |Hstreme Dual hecess List Registration Conneet List Seecurity Frofiles
2 o % 3T
Hame Type Tx B Tx P... Bz F... MAC Address -
el anl Wireless (hthero. .. 0 bps 0 bps 0 0 00:0C:42:28:7. ..
# | Interface <wlan1= =
General fireless |WDS Hztreme Status | 0K |
Made: |ERdiomi:iE | Cancel |
Band: |SGHz * | Apply |
Frequency: |5200 + MH:
| Dizable |
SSID: |CDHAT -
| Comment |
Sean List: -
Security Profile: |default ¥ | Torch |
4 | tnterna Mode: |antenna a * | Sean. .. | J
1 1tem o1 | Freq. Usage. .. |
Default AP Tx Rate: * Lbps= |
| Mign. .. |
Default Client Tx Rate: * bps
| Snaff. .. |
v Default Authenticate
| Snooper. . . |
v Defanlt Forward
Hide 2510 | Rezet Configuration |
Compression
| Adwanced Mode |
Z JaHENFE ip address N IP Hudil, FECE IP HuhkA 172.16.0.2
- -
&] Address List [ &2 ]
g = || % d T
Address Hetwork Eroadcast Interf:w
P1TZ 1. 0. 1/24 172 16.0.0 172 16.0. 255  bridgel
5| Address =172.16.0.1/24= ()
Address: [TERRVER
Hetwork: |172.16.0.0 -
Broadeast: |172.16.0. 255 -
Interfaca: |bridgel *
4
1item (=) 3i bled
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JBIE 3. FLE Station i1 wlanl 1 etherl [ |
Hht 172.16.0.1,

P bk, 43504 172.16.0.3 1 192.168.10.1, FHc & Mk

5] Address List

= |||% 9T

Address
P1TZ. 16. 0. 3/24
r192. 183, 10, 1/24

(==

Hetwork Eroadecast Interf:w
1T2. 16.0.0 1T2.16.0. 2855  wlanl
192 168 10.0 192 188, 10. 255 etherl

I

-

5| Address =172.16.0.3/24= [
Address: |[FIRENE
Hetwork: |172.16.0.0 -
Broadeast: |172.16.0.255 -
Interface: |[wlanl ¥
P
2 1tems
£ ip route HC B M K HBLLE
- ]
i Route List (== ]
Eoutes | Rules
e ||= v %O T 21 | ¥
Destination Gateway Gratewa. .. |Interface Distance |Eouting Marlk [Fref. Source |w
A3 000,00 172 16.0.1 wlanl 1
DAC 172 16.0.0/24 wlanl 0 1T2.16.0.3
DAC =192 168 10. .. etherl 0 192, 1685, 10.1
# | Route <0.0.0.0/0= =
General |Attributes
Destination: m
Gateway: |172.16.0.1 a
ateway Interface: -
izable
Interfaca: |[wlanl
Checlt Gateway: b
S items (1 Type: |umicast *

S’ 4. BE Station iR LS H, % E mode=station, Band=5G, SSID=CDNAT :
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] Wireless Tables [E2 ]

Interfaces |Hstreme Dual hecess List Registration Conneet List Seecurity Frofiles

ok v % AT

Hame Type Tx B Tx P... Bz F... MAC Address -
E  4%wlanl Wireless (Athero .. &.7 kbpz 523 bps g 1 00:0C:42:28:7. ..
# | Interface <wlanl= ==
General Wireless |WDS Hstreme Status | 0K |
Mode: |[EERSHG | Cancel |
Band: |SGHz ¥ | Apply |
Frequency: 5180 ¥ |MHz
| Dizable |
SSID: |CDHAT -
| Comment |
Sean List: b
Security Profile: |default ¥ | Torch |
4 | Anterma Mode: |[antenma a ¥ | Scan. .. | J
1 item o | Freq. Usage. .. |
Tlafanl4 &P Tw Rata- * hne

J#: 24 Mode ¥ B )y station 5% station-wds 15 ~, Band #1 SSID 5 AP BC& AR, Frequency 43 H
BNIER. AP SRS

X AP-Bridge to Station L& 5CR, , &S UIEE wlanl FILELRESEH &ETm2n “R”
B17:

# | wireless Tables [#E3m]
Interfaces |Wstreme Dual #ecess Lizt Registration Connect Lizt Seeurity Frofiles
L hd v % 4 T
Hame Type Tx B Tx. .. |E.. . MAC Addre=s ARF Mode bl
‘E dBwlanl  Wireles. .. 5.4 kbps 0 bps T 000:0C:42:2E:T... enabled ap bridge
TLEME 5 5B H:
# | wireless Tables [5]
Interfaces Wstreme Dual hecess List BRegistration |Conneet List Seecurity Frofiles
? BRezet
MAC Address Interface Uptime AP WDS |Last Ae... |Signal 5... TxfBx Rate -
00:24:70:C9:10:FE wlanl 00:01:35 ne Ty 10. 080 -3T 11Mbp=—5F/15Mbp= '

Briiid Terminal 76456 ping dr & k6l 172.16.0.1, &5 IEH
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1 Terminal

(=]
MikroTik Router0S 3.16 {c) 1999-2008 http: /fwww.mikrotik.com/f -
[2dmin@CONAT] » ping 172.16.0.1
172.16.0.1 &4 byte ping: ttl=64 time=1 ms
172.16.0.1 &4 byte ping: ttl=64 time=1 ms
172.16.0.1 &4 byte ping: ttl=64 time=1 ms
172.16.0.1 &4 byte ping: ttl=64 time=l ms
172.16.0.1 &4 byte ping: ttl=64 time=1 ms —
172.16.0.1 &4 byte ping: ttl=64 time=]1 ms
172.16.0.1 &4 byte ping: ttl=64 time=1 ms -
172.16.0.1 &4 byte ping: ttl=64 time=1 m=s 0
172.16.0.1 &4 byte ping: ttl=64 time=4 ms

1

5.3 AP-Bridge to Station i EoIP &R

%:T AP-Bridge to Station ) EOIP (E:T IP &4 M LUK IS0 #idk, 322 R AME Y RouterOS
RESCHMr B2 ) R I U L1, JE I EoIP FRATTAT LS K FH 2% e B AP k4%, 7E IP il 321 EoIP p%iE
EP FEE T EAWE. T E:

EolP i
172.16.0.2
\\\ _‘—‘_rer—'_r:?-“‘Hﬁﬁhhﬁh\\\\l. //f 172.16.0.3

A R
192.168.10.0/24

X EHIRATLLZ BT ¥ AP-Bridge to Station T AFEAY, ST EolP [%id

1. 58 AP-Bridge to Station HITCZRIZEREA 1P Hubkic &
2. [cE AP-bridge Uift) EolP PFEZ4, FFALE bridge Z3L
3. [E station il EolP fEIEZ %, HECE bridge 4

W] 1: BlE AP-bridge Al Station Lk %E#:, X H Y AP-bridge i1 Station fit B A12 /i (14 [H]
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-

] Wireless Tables [23 |

Interfaces |Hstreme Dual hecess List Registration Conneet List Seecurity Frofiles

L % O T
Hame Type Tx B Tx P... Bz F... MAC Address -
el anl Wireless (hthero. .. 0 bps 0 bps 0 0 00:0C:42:28:7. ..
# | Interface <wlan1= =
General fireless |WDS Hztreme Status | 0K |
Mode: |[EANSSTES | Cancel |
Band: |SGHz ¥ | Apply |
Frequency: |5200 + MH:
| Dizable |
SSID: |CDHAT -
| Comment |
Sean List: -
Security Profile: |default ¥ | Torch |
4 | tnterna Mode: |antenna a * | Sean. .. | J
1 1tem o1 | Freq. Usage. .. |
Default AP Tx Rate: * Lbps= |
| Mign. .. |
Default Client Tx Rate: * bps
| Snaff. .. |
v Defanlt Authenticate
| Snooper. . . |
v Defanlt Forward
Hide 2510 | Rezet Configuration |
Compression
| Advanced Mode |
u.] Wireless Tables =2 |

Interfaces |Hstreme Dual hAecess List Registration Connect List Security Profiles

L b V|| % O T
Hame Type Tx Bx Tz P... BEx P... MAC Address -
E  4%wlanl Wireless (hthero. .. &.7 kbps 523 bps g 1 00:0C:42:Z8:7. ..
# | Interface =wlanl= ==
General Wireless WIS Hstreme Status | 0K |
Mode: |EESiE | Cancel |
Band: |SGHz ¥ | sl |
Frequency: 5180 * |MHz
| Di=zable |
SEID: |CDHAT A
| Comment |
Sean List: b
Security Profile: |default s | Torch |
4 | Antenna Mode: |antenna a ¥ | Scam. .. | J
1 item o | Freq. Usage. .. |
Mafanlt 4F T+ Rata- ¥ hnc
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[F] FEZE ip address %+ AP-bridge ] wlan1 # % 172.16.0.2 [ IP #uhl:, Station [#) wlanl # & 172.16.0.3
F 1P ik,

B 2. il B AP-bridge 1) EolP %i# , 35 %f 77 [f) Station % £ (¥ |P ikl 172.16.0.3, 1% & A [& ¥ Tunnel
ID, XHEFATEERN “1”7

r

A Interface List £3
Interface |Ethernet EoIF Tunnel IF Tunnel VLANW VEEF Eonding
b b =T
Hame Type Tx Bx Tx F... Ex F... bt
B ttbridgel Eridge 0 bps 0 bps ] ]
B dpecip-tunnell EoIP Tunmel 0 bps 0 bps ] o
E  4fpetherl i ] 24
dyether? 7 | Interface <eoip-tunnell= =) 0
4etherd General |Traffic o
E @pwlanl 0
Hame: |eoip—tunmell
Type: |EoIF Tunmel
MTU: 1500
MAC Address: |0Z2:CF:50:D0D: AF 4%
_
ARF: |enabled *
Eemote Address: [1TZ2.16.0.3
B items Tunmel ID0: |1
Tarch

X H bridge X2 5 Z BT IHEGIH fAR, AT

% AP-bridge it [ etherl A% B 4 1) eoip-tunnell

SN
# | Bridge [#E3m]
Eridge Forts Filterz HAT Hosts
e |=| (v|(% O T
Interface Bridgze Friori... |Path Cost Hor... |Rele Root F... | |w
Atenip—tunmell bridgel an 10 dezigznated port
4tetherl bridgel an 10 dezignated port

BI% 3: it & Station ) EolP B&i# , 35 %} 5 i) AP-bridge ¥ % IP Hiik 172.16.0.2, 1% B A [ i) Tunnel

ID, XEFEAKEN “1”7
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i Interface List | £3
Interface |Ethernet EoIF Tunnel IF Tunnel VL&N @ VWEEF EBonding

Hame Type Tx Rx Tz P... Bx F... b
E 4tbridgzel Bridgze 0 bps 18. 4 kbps 0 26
B dpecip-tunnell EoIF Tunmel 0 bps 21.3 kbps 0 26
B #petherl Etherd . 1

& ether? Etherr & | Interface =eoip-tunnell=

¥ etherd Ef.herr General |Traffic K
E fbwlanl Hirels

Hame:

Cancel
Type: |EolF Tunnel spply
MIU: 1500

Dizable

MAC Address: |02:31:9F:BD:F6:4:

— Comment
ARF: |enabled *

Copy
Eemote Addres=s: |1TZ2.16.0.2

Remove

B items (1 =zelected) Lummzl, J0- B

$ e e

Torch
[FFELE bridge H#% N etherl Al eoip-tunnell F| bridgel B

- = | Bridge (=)

Eridge Forts |Filters HAT Hosts
g = ¥ ||% O T

Interface Bridge Friori... |Fath Cost |[Hor... |Role Root F... | |
fteoip-tunnell bridgel a0 10 designated port
Atetherl bridgel an 10 deziznated port

Bt 7 F bridge 1) Hosts %1%, ] LLE 2 brdige %% 2] #I4£ on-interface 5l H H1 4 £ 4> eoip-tunnell ] MAC
kb, HETTT L ARasiA2 Local AHb #2100,
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5| Bridge [E3m]
Eridge Forts Filters HAT Hosts
T
MAC Address On Interface Age Bridgze b
00:03:00:91:2D:30  enip—tunnell 00:00:06 bridzel
00:0B:DE:AC.ED:O0  enip—tunnell 00:04:30 bridgel
00;0C:29:FE:36:01  eoip—tunnell 000445 bridgel
00:0C:42:0F:80:3A eoip—tunnell 00:00:11 bridgel
00:0C:42:15:CA:BC  eonip—tunmnell 00:00: 17T bridgel
00:oC:42:16:FF:BE  eoip—tunnell 00:00:52 bridgel
00:0C: 42:30:C6:E1  eoip-tunmell 00:00:02 bridzel
L 00:0C:42:32:B4:80 etherl 00:00:01 bridgel
00:15:17:55:69:58E  enip—tunnell 00:01:24 bridgel
00:15:55:12:21:87 eoip~tunnell 00:01:32 bridgel
001092 AC:25:CT  eoip—tunnell 000343 bridgel
00:1E:EC:EBQ0:B2:1T etherl 00:00:01 bridgel
L 02:31:9F:BD0:FB:43 eoip-tunnell 00:00:01 bridgel
02:CF:80:00:AF: 49  eoip-tunnell 00:00:03 bridgel

5.4 AP-Bridge to Station-WDS ###E=

RN U7 B DL B2 WDS Mretsiat, FRATAT LR A ap-bridge 57 birdge 772X, 7E1X BLEATHER AL
il ap-bridge 5 station-wds KR, W E:

WDSHi#: h

Station{wds

A P st ik
192.168.10.0/24

P BAE ap-bridge 1 station-wds I FA 12 LU R 5.
1. f£ ap-bridge f1 station-wds H¥ /i bridge, 5 X bridge H8:10, 30 BoE K 1P Hudik
2. [2E ap-bridge F station-wds ) TS5
3. fuEMEEREE

SR 1. 3 bridge #500 bridgel FIMFEE, JEE N ERATFRE rstp M, 5 B AE RO B 72 -
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Ls
& Bridge [Z2 ]
Bridge |Fortz Filterz HAT Hosts
g = ¥ | O T Settings

Hame Type Tx B Tz F... Rx MAC Addre=s b
B dtbridgel Bridgze 40,0 kbps T.T Lbps 15 12 00:0C:42:16:FF.6E

P "

5 | Interface <bridgel>
General STF |Status Traffie

=

=
=

Protocol Mode: © mone © =tp @ rstp Cancel

Frierity: |S000 hex
Apply

Max M #ge: (00:00:20
ax Mesz=zage Age Tizable

Forward Deals: (00:00:15
Comment

Tranzmit Hold Count: B
Copy

bhgeing Time: |00:05:00

Remaowe

4

1 item out of 6 (1 =q Tarch

el g

7 in etherl F1 wlanl #| brdigel #if%, X H1E interface 14y ¥ etherd A1 wlanl # A\ bridgel .
IXFf etherl Fl wlanl StsEEl T HFEThEE, e SEEUEHR — 2 1038 WAL H:

5 Bridge [E3 ]
Bridge Forts |Filters HAT Hosts

dh = o O T

Interface Eridgze Friori... |Fath Cast Hor... |Rele Roat F... | |™
4tetherl bridgel =1 10 dezigznated port
I 4twlanl bridgel a0 10 dizabled port

e

-

# | Bridge Port <etherl=

General | Status

nterface: :
Bridge: |bridgel ¥
Priority: |50 hex
Path Cost: |10
upyY
Rige: [sute :
2 items [l =zelected]
Point Te FPoint: |aute *
External FIE: |auto *

J#: 1E RouterOS3.0 [f] bridge H3 i 7 — M B LI, £ EEHE ip firewall 538, W AEH ip firewall
LIRS 28 IR e R R PR SR TR RS, (E A SRR SRO TR AL S R o ) 1P B AT i e A, AR
FFJE use-ip-firewall g :
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-

# | Bridge Settings
ilze TP Firewall
Uze IF Firewall For VLAN

1]

Cancel

Apply

HElg

#: U EREERIEERT ap-bridge M station-wds %

B MG FATIHEN ip address %45 ap-bridge fl station-wds [ bridge Bt & — > IP Hiik

"
&1 Bridge [22]
Bridze Ports Filterz HAT Hosts
*||=| [v|[%] @] [T|(Settines D
Hame Type Tx B Tz P... Bx P... |MAC Addres=ss -
B ttbridgel Bridg 48.3 kbp= 8.5 kbps 17T 14 00:0C:42:16:FF:BE

192.168.10.1/24 1 192.168.10.2/24, FiT & PR 44 AWM A - IXFE wlanl A1 etherd #5687 Hc 23X M bk

MW

ap-bridge &%
/ip address add address=192.168.10.1/24 interface=bridgel

station-wds &%
/ip address add address=192.168.10.2/24 interface=bridgel

IR 2. MFEEAIP M B AT S, PIERC B ap-bridge A1 station-wds {1 T2k S 4.

W H ap-bridge K174k, X B mode=ap-bridge, band=5G, frequency=5200, SSID=CDNAT
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i) Wireless Tables [&R]
Interfaces |Hstreme Dual Access List Registration Conmect List  Security Profiles
dger (B O T

Hame Type Tx B Tx. .. |E.. . MAC Address ARF Mode b
#rwlanl  Wireles. .. 0 bps 0O bps O 000;0C:42:2E:7... enabled ap bridze

# | Interface <wlanl= ==
General 'ireless |§DS Hstreme Status ... | 0K |
Made: |ERISEEE | Cancel |
Band: |SGHz ¥ | Apply |

Frequeney: (5200 * |MHz
| Di=able |

SSID: |CDHAT e
| Comment |

Secan List: -
Security Profile: |default ¥ | Tuorch |
Anterna Mode: |antenna a * | Sean. .. |
_1 | Freq. Usage... |

T Default AF Tx Rate: ¥ bp=
| Mign. .. |

Default Client Tx Rate: ¥ Lp=
| Sniff. .. |

W Default Authenticate
| Snooper. .. |
v Defanlt Forward
Hide 5310 | Rezet Configuration |
Compression

| Advanced Mode |

fic & ap-bridge ) WDS #i=,, it E 2% wds-mode=dynamic-mesh (#1Z&5 ) , wds-default
Bridge=bridgel CI##:TC4: A M3 bridge H)

& | Interface <wlanl> [
Wireless WIS |Hstreme Status Compression Status | 0K |

WIS Mode: | dynamic mesh * | Cancel |

WDS Default Bridge: RSl 1 Apply |

IS Ignere SSID | Dizshle |

| Comment |

fic & station-wds ¥ 3 B R 75 2% Mode=station-wds band=5G, SSID=CDNAT, A7 % & Frequency
Z¥, station-wds 7EVLAT Band A1 SSID J5 4 H #hi# %
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P

5 | Interface =wlanl=

General MWireless |YIS

Made:
Band:
Frequency:

3310

Hztreme Status

station wds

aGHz *
2200 + | MHz
CIHAT -

7t station-wds # 3, T 5 ap-bridge ) WDS 2% & #H 7]

5 | Interface =wlanl=

WIS | Hstreme

Wireless

W05 Mode:

WDE Default Eridge:

dynamic mesh

bridgel

Status Compression Status

*|

*|

YOS Ignore SSID

0K

Cancel

Jizable

| Apply
I

0K

Cancel

Jizable

| Apply |

Comment

H; 3. MW B ERNSE, AT LUEZE ap-brdige MG & BB L SRS, W IE R %R S ap-bridge
11 Wireless Tables F<=7F wlanl BiFE, “R” , FRhn—/> wdsl G £k B,

[

[

5 | Wireless Tables
Interfaces |Hstreme Dual Access List Registration Conmect List  Security Profiles
der = [T
Hame Type Tx B Tx. .. |E. . |MAC Address ARF Mode Band
E  dpwlanl Wireles. .. 0 bps 424 bps 0 100;0C:42:2. .. enabled ap bridge SGHz
DEA $-gwdsl WDS 0 bp=s 424 bps 0 100:0C:42:2. .. enabled
7t ap-bridge ) Bridge 1a] LLEF], WDS #i A5 wdsl # 0¥ nF| Port .
# | Bridge [#3m]
Eridgze Forts |Filterz HAT Hosts
+ =]
Interface Bridgze Priori... |Path Cost Hor... |Rele Boot P... | | »
ftetherl bridgzel an 10 dezigznated port
D d-bwedsl bridgel an 100 root port 100
Atwlanl bridgel an 10 dezignated port

FATAT LB A IO E MR T R Th A5 S 0B
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[ =

# | wireless Tables =
Interfaces Hstreme Dmal hecess List Begistration |Connect List | Security Frofiles
T Fezet
MAC Address Inte. .. Uptime AP |WDS Last A .. |Signal. .. |[Tx/Bx Rate -
0. 00:0C:42:25:02:46 wlanl 00:11:18 na  wes 0. 480 —-B3 S4Mbps=,/S4Mbps

X BRI AE-63, 15 5 BEIERLAT ] A S AIRME 7E “-88 21-907 , Hr i IE% “17 {7 5k . Station-wds
Ui R 5 22 H 3)id F ap-bridge 24, JEIEFH;E.

5.5 E7SHY WDS B EE

BEE RS WDS JEHT LU S HoAl 9 SO VF I O L HE A RATHIM ., PRAEMIZE A ZBINAR, BB RS

[ -]
& wireless Tables £3
Interfaces |Hstreme Dual Access List Registration Conmect List Security Profiles
b || = &l | T
Hame Tvpe Tx B Tx. .. |R.. . MAC Address ARF Made -
E 4bwlanl Wireles. .. 185 ... 18 ... 24 24 00:0C:42:2B:T... enabled ap bridgze
DEA 4-owdsl YOS 0 bps 1T.... 0 24 00:0C:42:2E:T... enabled

o "

7 | Interface <wds1=
General |WD5 Traffie K

==

Hame:

Type: WDS
MTU: 1500

MAC pddress: [00:0C:4Z2:2E:T5:60

ARF: |enabled ¥

4
Z? items out of B (1 =el
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BRE MikroTik FHMYSHH

6.1 Nstreme 1

MikroTik J445 ) Nstreme s T PR & 1 o fE 4 B9y 5E Fl3e m M 2 il s AEH . Nstreme SCRF
ap-bridge/bridge to station/station-wds, 4 3Z#F ap-bridge to ap-bridge, Fir L s Nstreme # T i % 55
FERA R 2 mifEH. 5 F Nstreme B4 R 7 2 AR M -RBCE ) Nstreme £ 51,

TEFA ST s AL S %, AT LU B Nsteme PR, B2 94 2 4 FR S i & o X BLERAT TS T o0t i 11
ap-bridge f1 station/station-wds #={E AL E AF, & A Nsteme #ri.

ap-bridge AL E , JA H Nsteme ¥, 251 CSMA 1%, Ja F Polling #2153, F 2B s ms A best fit
AL, Kk 258 3200, kAT LAF] 4000:

7 | Interface =wlanl= [
W05 Hstreme |Status Compreszion Status Traffic | 0E |
v|iEnable Hstreme | Bemasl |

v| Enable Folling
¥ Disable CSMA | pply |
Framer Folicy: |best fit ¥ | Disable |
Framer Limit: |3200 | Comment |

Station #I station-wds FIACE, HAFZEEHEW, HZS%oBIRME AP bi:

# | Interface =wlanl= EX5
YOS HWstreme |Statns  Adwanced Statns  Traffie | 0K |
v|iEnable Hztreme | Bemacil |

Enable Folling
Dizable CSMA | Apply |
Framer Folicy: |none | Dizable |
Framer Limit: [3200 | Comment |

Nstreme BrSC AT RIS A, A BE1ER &R, FrbARCE Nstreme By — 8 B =
6.2 Nstreme Version 2 {8 (NV2)

MikroTik FF & — A H 3T TDMA iR FITEZ P08 (Time Division Multiple Access) - Nv2 (Nstreme
version 2). TAETE Atheros & F I, AR5212 Fl [1):65 B AR5414, N & 51365 614 R52n,R52Hn, M RouterOS
v5 FHURSCHF
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TDMA & — M BT R /%%, Sevr 2> F P FE AR Tl i AEAS R 1) Befs 5 Rl R oy 1) 5 2K, #E )8 T
fth B BT RN EIRG P, R — R P AR — I B 1B o XA VR 2 A Xl SR A R A S A T, 7E — B[R]y
5 P — B AR A A T

NV2 fiz B ZER AL -

o MMfERER, REAlRAE 802.11n BT
o EZMEERR X Z AR (PTM)

o HRHIIEIR

o AR BRI

M RouterOS v5.0beta5, /i 7] ATE wireless B RACE Nv2, Nv2 PR BRE] T 511 A% F i

Nv2 &#

* nv2-qos WEHIEMMMBLENG, & RBIRE ML ERIE, XML EEE, 2%
3 0 BRI RIIE H (9 15 A B K% @ S A B R 2, IRIR e et AN R 0%
i FIXANTHRETE AP _LAEH B 2K
« frame-priority — ft7f mangle EF3E
« default — BRI K/NEEICR E N RAICEIR T %K
* nv2-cell-radius (3{i\ f: 30); X/NBE S EWEREN [HIRIRE /N, AP 7 B4 IR IER K 7 bii
ity B 7 v BE B 0 B A BB . AR RN, AR IR S AT RE 2 HILIE L 0 A, F HE T
“ranging timeout” WiFESEHIR, A 7RISR EIERE, WA LERELT, AEREIXAME.
e on AP: mEmEFumEEE, HAL km
« on station: IAEMH
+ tdma-period-size (Zhik fi: 2) 15E TDMA I AZR . GEITHEKIEEKES, femsiddin
O, HIRAEIR R RSN

Nv2 A ¢ o] &

7EK R i85 tdma-period-size ] LU At &, &4 “period” , BT AP JE A2l H 201 e i 1] (55
T AR R — B[R] 7E M A 18RI P o B CE), e T AR P st R ER B N AP & HH R — AN, B
PR PR B, R AR IR AN 2 ek

fi4m, AP 552 ;i 55 30km, M B 122 42 12 31 75 %2 100us, U — MR 75 3 k4] 200us, tdma-period-size
BRINE 2ms, B 109%[ i )5 A 4 H (1000us=1ms, Bl 0.2ms/2ms=10%) , >4 tdma-period-size 1jn%
ams, UH 5% A WAL, W% 60km, fHIREEH 400us, AR 20%, XA
tdma-period-size 4 2ms, 4ms B4 10%, 5K tdma-period-size {8 34 & LEIR .

Nv2 38 M

¥ RouterOS W43 #r Nv2 R, fEZEE, U RouterOS & A8 &K IS Nv2 FiAR ) AP. Nv2 %
BT A A [ AE ) AP, B RIFEE ISR Nv2, 24 RouterOS J& H Nv2 J& i A Ge s At AT 3 T
TDMA %%
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Wireless-protocol &#

M 5.0rcl FFEE NN T #ii wireless % B 2% wireless-protocol, VF i % B AR IE Il 75 ZE ) oLk M & 1 K,
BN UR T ZEHE AT LFEE, a1 R &

(=1

AP

client

unspecified

AT AN nstreme ol
802.11

BRI K] nstreme Bt 802.11

any 41[H unspecified Z A VLIS, ARl
802.11 a7 802.11 REgE R bRER 802.11 2%
nstreme 37 Nstreme HHEZE BT Nstreme
nv2 &~ NV2 HEEERT] NV2
W Nv2 W2, IRILBEE LML, FiE
.
7[<|—l % g , N ‘ﬁ\/ p
nv2-nstreme-802.11 1 NV2 :uJ'H\EE‘%f Ijstreme WA &%, 40 548 34T 38 24 1 19
“%, k.
NS 802.11 ML, An 4K FH & 24 1M
%, kR
2 Nv2 M2, WRRBIEIE UGS, FEiE
nv2-nstreme w#r NV2 .

T2 Nstreme P45, 4Rk 214 3E 219
%, JriER.

6.3 fitE 802.11n Y Nv2 thE

TR 802.11n AL EME A MIMO iR, BRIZERTIEIA2A/ MIMO $iK, RouterOS ik Nv2 Wittt 17
802.11n WX L REE B L% o

RN FEELTE v5.0 UL ERIIRA, STk RB400. RB700 5{# RB80O ¥4, ToLkM-~1#
AtherosAR9000 #%1, = H#F 2x2 MITELM &, FERAXMAL KL, UL KL,

XU A IR 2R 3 ELARCT AT s e (5 5 W R 1A
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ESHCERLRITEER

AP-bridge Bt & :

¥/ B BN RouterBOARD [ bridge M, /M %10 bridge ML EJEAHF, 1 & STP B4 priority
ZYORF, LLTFH bridge ML 2 438

HEX bridge 3¢5, IN— bridgel, JFiE STP 4L, kBN rstp, WG ¥ %[ priority 24 8000:

Bridge |Ports Filters HAT Hosts

()= [+ o [7]

|Hame f|Type
B 4tbridgel Bridze Frotocol Mode: ©

t Interface <hridgel

=
=] |5
4] |2

General STF |Status Traffic

P Costp @ rstp Cancel

Priority: |8000 hex

Max Meszage Rge:lDD:DDZED

Disable

Forward Delay: 00:00:15

Tran=mit Hold Enunt:lﬁ

Copy

|
| Comment
|
|

hzeing Time: |00:05:00

Eemove

Bl

Torch

HEN port br%5, Kt etherl #INF| bridgel B, X HILATREIN etherd (MR, wlan 4 HA] BLAS I,
FEJRTH M TCE wds FL &, B WDS B B 3 A7
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Eridgze Fortz |Filters HAT Hosts

® =/ [« g [v

Interface T Brides Port <etherl)
4t etherl Bride ool |Shate 10
Interface: |NIET NN + |
Bridze: |bridgel [=]
Priority: |80 | hex
Fath Cost: |10 | m‘
Horizon: | |
Edge: [suto |¥| | | Remove
Foint To Point: | auto [=]
External FOB: |auto [=]

LMK N R52n, K 5GHz-A/N, SSID & MikroTik, wireless-protocol f# f] nv2

Interface <wlanl

General Wireless |HT HT MCS YIS Hstreme HVE
Mode: [RITEEED
Band: |SGHz-A/H |#
Chanmel ¥idth: Z0Mhz |#
Frequency: 5180 | % | mHz
SSID: MikroTik | &
Sean List: |default | &
Wireless Protocol: |me? [=]
Security Profile: |default [=]
Default AF Tx Rate: | | * tps
Defanlt Client Tx Rate: | | ¥ bps
Default Authenticate
Default Forward
[] Hide SSID

HT &8, SKEESIIRE, %3 HT-Extension-Channel=above-control, 7E v5.3 fRAHI XS
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Interfaca <wlanl

Wireless HT |]'[T MCE WIS Hstreme HVZ2 Status

HT Tx Chains: : 1 f(chainl)
HT Ex Chains: 0 (chaind) 1 (chainl)

HT AMSDU Limit: G192 |

HT AMSDV Thresheld: 8192 |

HT Guard Interwal: |a.n5r "il
HT Extension Chanmel: |abu:uve control " il
— HT AMFDV Frierities
0 ! (]2 []3
[]4 L1s g Ll

VE: {E 5.3 (A S 11n [ HT Extension-Channel i% i35 %)

NTEFRNEESE, BREIEARRERSE T, Mvs.3MATIHFR ht-extension-channels flé
#| channel-width &5, PARTHFR N 40MHz, IAERFRA 40MHz-turbo (3E 11n [)-R) , F£4E 802.11n R
HT extension channel ##xy“20/40MHz Above ”F1“20/40MHz Below”, 1fij H At T AEIL GELE channel-width
BIE T SREL,

Interface <wlan?r

General Wireless |]'[T HT MCS  WDE H=treme HVE

Mode: |a1:- bridgze ";
Band: |SGHz-A/H | ¥
Charmel Width: |20/40MHz HT Above | ¥
10Mhz
Fregquency:

Z0/40MHz HT Below

SEID: |20Mhz

SMhz
Scan List: |default | -
Wireless Frotocel: 80211 | =]

WDS Bt &, &+ WDS #A A5 mesh, FEE IR bridgel, X B4 H 314 WDS #H#RINH|
N7 () bridgel port -

Interface <wlanl

HI HI MC3 HD3 |H5treme H¥2 Status Traffic

i LY Ml de i amy o mesh

WDS Default Bridge: |bridgel [=]

[] %05 Ignore SSID

NV2 Ehr R EC E BRI R AT !

YuSong -130 - http://www.irouteros.com



RouterOS Wireless ##& v6.3.1e

Interface <wlanl

HT HT MCS YOS Hstreme HVE |Status Traffic

TOMA Period Size: |2 ms
Cell Radins: |30 | 1
[ Security

Prezhared Key: | |

Hueue Count: |2 |

QoS |default =]

Station it &

Z HiH bridge Bt & [ _F, REEZUHE, H2E rstp 1 priority=8001, LLX 5| ap-bridge ) STP fi2: %%

Interface <hridz

General STF |Status Traffic

Frotocaol Mode: P stp % rstp

Friority: |hex

Max Mezsage Age: ||:I|:I:I:IEI:2I:I

Forward Delay: 00:00:15

Tram=mit Hold Count: |E

Azeing Time: |00:05:00

BB station-wds

% & mode A station-wds, [FFEiEFE 5GHz-A/N, SSID A MikroTik, %% wireless-protocol A nv2
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Interface <wlamnl

General MHireless

HI HT MCZ WIS DHstreme

vz

Mode: [EREETRID

Band: |SGHz-A/H [

Charnel Width: |[20Mhz =]
Frequency: 5180 | ¥ | MHz

SSID: MilwroTik | &

Sean List: |default | &

Wireless Protocol: |me? | =]
Security Profile: |default | =]
Default AF Tx Rate: | | * tps
Default Client Tx Rate: | | ¥ tps

Default Authenticate
Default Forward
[[] Hide 55ID

FERZE 100 () HT 280, B R tx A rx 3E 45 43T I -

Interface <

Wireless HT |]'[T MCE WIS Hstreme HVZ Status

HT Tx Chainz: |w| i {ch 1 (chainl)
HT Bx Chains: 0 fchain) 1 f(chainl)
HT AMSDU Limit: 8192 |
HT AMSDU Thresheld: 8192 |
HT Guard Interwal: |a.n3r "3'
HT Extension Channel: |a1:--:-ve control " 3'
— HT AMFDU Priorities
o 1 e =
[]4 15 I (R
BB WDS il
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Interfaca <wlanl

HT MCS WDS |Hstreme HVY2 Status  Adwvanced Status

Ly LY Ml de i ama o mesh

WDS Default Bridge: |bridgel [

[] ¥DS Ignere 55ID

NV2 ZHFRRE, WA DUARYE AP [ security Z80% N % 77 X

Interface <wlanl

Hstreme HVZ |Statu5 fdvanced Status Traffic

TIMA Feriod Size: |2 'ms
Cell Radius: |30 I
[Eeority

Prezhared Key: | |

Queue Count: |2 |

Q05 |default 3

R G B PERE, FATHR nat EREEREZ G, PUONAR ZEMEM ] nat Dhfg, /s CPU JH4H

Filter Eulez HAT Mangle Serwice Ports Connections |Address Listz LawerT Frod

=/ 17i¢

| Tracking b
Sre. Address 1|

Conmection Tracking

TCF SZxm Sent Timaout: |DD:DD:DE |

ICF Sym Beceiwed Timeout: |DD:DD:DE | Apply

TCF Eztabliched Timeout: |14 00:00:00 |

BRI
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Interfaca List

Interface |Ethernet EoIF Tunmel IF Tunmel GEE Tunnel VYLAH VWEEF Eonding

[#-][=]
Hame ¢ |Type L2 WTU |Tx Fux Tx P... R« P... [Tx D... [Ew

E 4tbridgzel Bridgze 1526 40.9 kbps 5.0 Lbps & T 0

E 4jpetherd Ethernet 1526 TO.1 kbps 10T Lkbps 10 14 0
##ether? Ethernet 1522 0 bps 0 bps ] ] 0
##etherd Ethernet 1522 0 bps 0 bps ] ] 0

B dpwlanl Wireless (Athero. .. 2290 B.0 kbp= 0 bps g ] 0

TIEA $-pwdsl WIS 2290 6.0 kbps 29,1 kbps 8 4 1

(EREpiES

Interfaces HNstreme Dual Aeccess List Begistration |C|:ur|.nect Lizt Security Frofiles
=
Radio Name  / |MAC Address Interface |Uptime |AP  |#DS |Last Ac. .. |Signal .. |
000C4261CDTY 00:0C:42:61:CD:T9  wlanl 00:03:46 wes  no 0. 010 —4Z 6. [
BRI

k%5 % RouterOS 3.30, fififf"F & 34t 5000VSA, CPU % i# 5405, 2G N1F
Wik RouterOS 4.11, HWfFF&: FH 5000VSA, CPU Zi# 5420, 2G HAF
Mg LR AR%s 3 PC-----RB433AH+R52n ------ RB433AH+R52n -------- el PC

TCP #ik: ./ 94.1Mbps
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] Terminal

10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42

a4
a4
a4
64
a4
64
a4
G4
a4
G4
a4
G4
a4
a4
a4
a4
a4
a4
ad
a4
ad
a4
a4

ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64

time=189
time=192
time=134
time=138
time=190
time=194
time=199
time=205
time=220
time=155
time=175
time=191
time=204
time=212
time=221
time=220
time=225
time=158
time=166
time=178
time=136
time=185
time=192

byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte

ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:

Protocol
Lacal WDF Tx Size

BEREEGEEEEEEEEEREEEEEEE

Remote DF Tx Size

Dlirection

User

TufBx 10s Average

Tu/Bx Average

Test To:

Local Tx Speed:

Remote Tx Speed

Password:

2 udp

- 1500 |

- 1500 |

:|receive "3|
| |+ bes
| |+ bps

: |admin |A
| |~

- [0 bpssad 1 Meps |

- [0 bpssan. 0 Meps |

T

e

94.1 Mbp=

|running..

RB433AH ] CPU f&: 29-42%

% v5.0rc3 on RB4233AH (mipshe)

=E

CPU: 41% Hide Pazsword

»IF Turnel IF Tunnel GRE Tunnel VLAW VERP Bonding

pe WU |12 TV |Tx (R Tx B |w
hernet 1500 1526 93.0 Mbps= 2.2 Mbps g 156
hernet 1500 1522 0 bps 0 bps 1]
hernet 1500 1522 44.5 kbps 3.2 kbps G
XU\ 74 | 7T0Mbps
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A Terminal

10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42

[T
G4
a4
G4
a4
G4
a4
G4
a4
G4
a4
G4
a4
G4
a4
G4
a4
G4
a4
G4
a4
G4
a4

byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte

ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:
ping:

trl=464
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64

BEEEEEHEEEREEE

Test To
Fraotacal
Local UOF Tx Size
Eemote VDF Tx Size

Direction

RB433AH [t] CPU 1.

0 items

(mipsbe)

Tx/Bx 10s Average
Tu/Bx Average

Local Tx Speed:
Remote Tx Speed:
User:

Password:

- [10.200.15. 42 | [ start
= =
- [1500
[ |

- [1500 | =
. [both [=]

| |v bps=

| |v bp=

|admin |4

| |~

: |B1.9 Mbps/T9. 4 Mbps

- [74.8 Mbps/T0.8 Mbps

Tz: B6.5 Mbps

B 88,6 Mbps

|running.”

45%-55%

B W %

| GRE Tunnel.| VLAN lVRRP | Bonding

el

CPU:’SO_% Hide Passwe

J
|

UDP: X{Jrlif % # 97.5Mbps

YuSong

L2 WU |Tx Rx Tx P... Rx P... Tw
1500 1526 6.4 Mbps 75.2 Mbps 9 163 9 097
1500 1522 Obps O bps 0 0
1cnn iCRo N 1 1o o 4 2 oo i1 [
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A Terminal

10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42
10.200.15.42

[T
1)
a4
1)

byte
byte
byte
byte
&4 byte
64 byte

ping:
ping:
ping:
ping:
ping:
ping:

ping timecut
64 byte ping:
&4 byte ping:
84 byte ping:
&4 byte ping:
ping timecut
pring timecut
ping timecut
64 byte ping:
ping timecut
84 byte ping:
ring timecut
64 byte ping:
&4 byte ping:
64 byte ping:
pring timecut
&4 byte ping:

ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64

ttl=64
ttl=64

ttl=64
ttl=64

ttl=64
ttl=64
ttl=64
ttl=64

ttl=64

ttl=64

time=113
time=114
time=1135
time=11%5
time=106
time=114
time=114
time=115

time=114
time=114

time=122
time=114
time=10&
time=107

time=107

time=107

EEEREEE

BEEE

Test To:
Frotocol:
Local UDF Tx Size:
Remote UDF Tx Size:

Direction:

Local Tx Speed:

Remote Tx Speed:
User:

Password:

TixfBx 10s Average:

Tx/Bx Average:

[10.200.15. 42

& udp

[1500

[1500

[both

|admin

|97.5 Mbps/97.5 Mbps

|a2.5 Mbps/o4. 9 Mbps

: 9T7.5 Mbps

: 97.5 Mbps

RB433AH ] CPU 5#t.: 47%-55%

DL 22T Windows [ bandwidth 2 s 5, nT DU BILE A 5639 s 5 30 T, ping 16 SR & EERT,
{HEHEIF AW, 153 90.3Mbps,
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'-'admﬂ)ﬂ. 5.33 (MikroTik

e CPU:[28% (V| Hide Passwords [ ()

Interfaces
Hireless
Bridge
FPP Interfaces Nstreme Dual Access List Registration Connect List Security Profiles
Switch L LIk Sl Y | | Scanner || Freq. Usage || Alignment | Wireless Sniffer | Wireless
Mesh Wame Type L2 WU [Tx Bx Tx P... |Rx P... |Tx ..
IP I |/R  4bwlanl Wireless (Athero... 2290 99.2 Mbps 1787.2 kbps 8 183 3 487
System r Interface <wlanl> [=] E3
Queues Wirel = 2 3
" General fireless 'HT HT MCS WDS Nstreme NV2 ... 9 MikroTik Bandwidth Test 21b | |
1les —
Mode: |station wds ¥ o = -
Tog —|| MikroTFik Products: Ikro
Radius Bend. [SGH="ME i - PC Router 0§ " 3
o S Channel Hidth: |20Mhz s - Wireless Routers lk
2t X = - Wireless Access Points  ww.micoikcon
New Terminal Frequency: 5180 ¥ MHz
c - - [ Tester I@ Serverl e Preferencesl B }(elp[
= MetaROUTER SSID: [MikroTik -
Make Supout.rif Secan List: default - General Direction
: [10.20015.34 c
Manual P Wireless Protocol: nw2 ¥ BRTE — &
i : Protocol: | TCF
Exit 1 item out of] Security Profile; [default s elee c
Size: |1500 bytes e
pee:
Default AP Tx Rate: Y bps Duration: |unlimited  seconds lacalt [ T
Authentication Remote tx: |max bps
User name: |admin
Password: 5 | Stop I
Status: running, direction: client <--- server
Graphs

=P : Transmit:
3 E i = o
’ ES | i et o
< , r 3
3 X Receive:
3 £y . [V Current
ﬁ FBAT . I~ Total ava.
jsjfdkpﬁ‘ BEx curr: 90.3 Mbps [610% ava

45102 : RB433AH HT523] 100M VIR MR IPRE, Joikik$E & KITHERE, TCP R AELE 94.1Mbps )77
B, ML T MBI E] T 70Mbps 14T, Wi 2 RB435G A 1000M LUK, Hi[m TCP i % nf
PLiA #| 140-150Mbps, UDP #] LAfE 200-220Mbps, KA RB800 2 H it .

Bl — AR T —%F RB711GA-5HND [ 11n 76 Nv2 F &%, RB711GA-5HND & T-Jk LLA M,
TCP #5353 T 190Mbps.

6.4 Nv2 QoS
802.11 Pist Ik T~ O AR ) 847 He S 2 X AR, B i [a) B i X el A5 4. AEAR 200 M A& 42
PR R RIS ZE R O, FATH ZMH QoS RAMER LWL REM feilid .

Nv2 (Nstreme Version 2) L2 RouterOS v5.0 IAK, Nv2 3T TDMA B4 Zhkhil, I
Hae T/ELE RouterOS # 4% . Nv2 ) QoS KA EAFI%, REEHME 2, 4 50 8 ANAFI, XA T
IEEE802.1D.

Nv2 (] QoS s it K rl AZ I A S SEELIR S 2, BASIfE Fndnifi2 26 T 802.1D-2004, skbriziTH QoS
20 BT WEEAT 28T, AR S iR Je ki . Nv2 IIZ 1) QoS SR &4 AP 21, 27 iy SR IE R 22
T AP i, T2 AP i) QoS g N & AT

Nv2-qos=default

PRI AR FIMTE e 2NN QoS MMk E, BASIRIESE 24 B R A K R E . WR N
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W& A VLEC 2 e B S e By, 0 ICMP ZRIAZEHE Nv2 QoS it ab 2
Nv2-qos=frame-priority
EAMEA QoS BAFik A T it e 7B, BIERATIFE T B € LR Se g i &

Frame-Priority B RouterOS 22, nfLAHMIMH. Fidew La—AMrilh 2. 4 30 8 11
Nv2 BAF, ZrAC 2 S2br B R . X AN ERVE AT PLE L BT kB action=set-priority st K & . XA & Al
DYINY ¥

» T JZ{F Bridge Filter % &
= ZJZ1E ip firewall mangle % &

VEE: Frame-Priority FBRASHRAFEATATEIE B LEE, (L2 RouterOS R4 A HAEH -

BAZI ¥ £ ik $EE T 802.1D ['Frame-Priority” FEAURS, N2 EH S ALINT L

ek fEAmRAY

1 Background

2 Spare

0 (Default) Best Effort

3 Excellent Effort

4 Controlled Load
5 Video

6 Voice

7 Network Control

Wf% ‘Frame-Priority’ B FIBNA, #K# Nv2-queue-count %t (2. 4 5§ 8 B\, WZALHD
[N

nv2-queue=2 nv2-queue=4 nv2-queue=8

priority 0,1,2,3 -> queue 0 priority 0,1 -> queue 0 priority 0 -> queue 2

priority 4,5,6,7 -> queue 1 priority 2,3 -> queue 1 priority 1 -> queue 0

priority 4,5 -> queue 2 priority 2 -> queue 1
priority 6,7 -> queue 3 priority 3 -> queue 3
priority 4 -> queue 4

priority 5 -> queue 5
priority 6 -> queue 6
priority 7 -> queue 7

MiE$E nv2-queue=2 I}, FE 0-3 HBAFI 0, 4-7 ARSI 1, W2 AFIEGEZ, AR5 S8k
4fl

Nv2 QoS %4l

N EE SRR, A TEY ICMP SRR AT ER] Nv2 (5 QoS, A T J5 {#i#<1X 2% & ICMP X
Peoidid, BIAVE Nv2 JoLBERE L fal 002 ML ICMP Pl sidad, fREHMRER .
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BB B TSR, BA T CUE T ORI, HER O BRI e S m T 1 A 2:

Set Priority ek
1 {(iS
2
0 (BRL)
3

N|oju| b

v
=

FATH Nv2 I EBdch, JHE 8 1MBA%I, {#H Qos 4 frame priotity

Interface <wlanl

General 'Wireless %DS Hstreme HVE |Statu5 Traffiec

TIMA Feriod Size: |2 | ms
Cell Radius: |30 | Im
[ ecurity

Prezhared Key: | |

Huene Count:

LIS f1-ame priority

= ip mangle {72

BATF BRI 2 L ICMP B, X B 7 s =21 ip firewall mangle 5 X priority-field 7B, FrLA
LA EK E bridge setting i use-ip-firewall=yes

Bridze |Ports Filters HAT Hosts

[#][=] [~][%]
Hame

E Bridge Settings EH &
[w| s TF Firewall
[ ] Use IF Firewall For VLAH

[7] Use IF Firewall For FFEoE

Allow Fast Fath Apply

/ip firewall mangle
add chain=forward action=set-priority new-priority=7 protocol=icmp

add chain=output action=set-priority new-priority=7 protocol=icmp
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XEBENANEER, KA forward 6757 & 5 405 icmp ZERE, output 1357 AP # % FXT i station
&K icmp kL, & E priority=7 i

XHEEFH T mangle R5EK nv2 qos Bt &, AT ] LLIEEE bridge filter 58, XA LA T EH A
use ip firewall, /DR ZRFIEISHA, BFIRRGTH. SURIREBONE &0 =B ZS R 2], o]
PLIFE mangle g
—JZ bridge filter #xic

1t bridge filter RSN, 41 NAIN—2 forward 1) icmp 565 0g

Bridge FPorts Filters |HAT Hosts

0 = .IE' . . |DD Reset Counters || 00 Resed

General |Adva.n-:ed ARF  STF  Action
Chain: =]
~¥ Interfacesz
~¥— Bridges
~%— Sre. MAC Address
~w— D=t. MAC Addre=s
&~ MAC Frotocol
MAC Frotocol-Fum: [ 800 (ip) | ¥ | hex
—&— TP
Srec. Address: | |v
Sro. Port: | |"
2 items (1 O=t. Address: | |v
D=t. Fort: | |v
Frotocol: Dll (iemp) " ¥ | -

W& priority N 7

Bridze Filter Rule <

Hew Friority: |"|r ||1r|
Pazsthrough

SR BATHIAE R A BC BN output AL

/interface bridge filter
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add action=set-priority chain=forward ip-protocol=icmp mac-protocol=ip

new-priority=7

add action=set-priority chain=output ip-protocol=icmp mac-protocol=ip

new-priority=7

Abric sE e BATHUAT LA NV 2 () QOS N2 & 15 AE AL, JA T 58 AT =, (iR M%) 20~28m,

% output Y icmp FU 4 2E

192.168.8.2 58 &4 llms
Test To: |192.185.5.2 192.168.8.2 56 64 llms
5 1g8.8. 3
Protosel: & wdp © tep 192.168.8.2 56 &4 13ms
192.168.8.2 56 &4 13ms
Local UDE Tx Size: 1500 zent=940 received=905 packet-loss=3% min-rtt=2ms avg-rtt=10ms max-rtt=61lms
. HOST SIZE TTL TIME STATUS
Remote UDE Tx 5 : |1500
EmeLe ¥ oorEe 192.168.8.2 56 64 1ims
Direction: |send ¥ 192.168.8.2 56 &4 12ms
192.168.8.2 56 64 llms
TCF Conmection Count: |20 152.188.8.2 56 &4 10ms
192.168.8.2 56 64 l2ms
Local Tx Speed: * bps |1%32.163.8.2 56 64 l0ms
192.168.8.2 56 &4 13ms
Remote Tx Speed: Y bez |197.168.8.2 56 £4 13ms
Rendom Data |F92.168.8.2 56 64 28ms
2.188.8.2 58 64 22ms
Veer: |admin ~ 2.1g8.8.2 56 64 24ms
2.1658.8.2 56 &4 23ms
Fassword: < 2.168.8.2 56 &4 29ms
2.168.8.2 58 64 24ms
2.188.8.2 536 64 24ms
Lozt Packets: |0 :
ot Taskets 2.168.8.2 56 64 23ms
Tx/Fx Current: |33.9 Mbps/... 2.168.8.2 56 &4 24ms

Tu/Bx 10= Awerage: |93.7 Mbps/. ..

Tu/Bx Total A © |BB.& Mb .
= ® B ps/ Bridze FPortz Filters HAT Hosts

&= f7| || | 00 Reset Counters | 0O Reset All Counters
# Chain Interf... Interf... |Src. MAC Addr... Dst. MAC Addr... |MAC Fr... Bytes Pacl
Tx: &5.9 Mb
=R: s 0 PRforward 800 (ip) 55 034
: | 1 cutput | a00 (ip) 49 2R3

AT output ML, BHEAEIR NPER] 11~13ms
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192.168.8.2 56 &4 Tlms
Test Te: [192.168.5.2 192.168.8.2 58 64 50ms
Frotecol: @ udp ¢ tep 192.168.8.2 28 64 Edms
192.168.8.2 56 &4 68ms
Local UDF Tx Size: |1500 192.168.8.2 58§ &4 65m3
. 192.168.8.2 58 64 30ms

Remote UDF Tx S o 11500
Emate ¥ 192.168.8.2 56 64 &lms
Direction: |send ¥ 192.168.8.2 56 64 28ms
192.168.8.2 S8 64 26ms
TCP Conmection Count: |20 192.168.8.2 38 64 29ms
192.168.8.2 56 64 12ms

Local Tx Speed: ¥ bps zent=1340 received=1305 packet-lo3s=2% min-rot=2ms §vg-rtt=15ms
max-rtt=145ms
Remote Tx Speed: ¥ be=  [HOST SIZE TTL TIME |STATUS
Random Data [192.168.8.2 56 64 12ma
192.168.8.2 28 64 20ms
Teer: |admin a [L92.l1e8.8.2 56 64 15ms
192.168.8.2 56 64 13ms
Faszword: - [l92.163.8.2 56 64 1Zms
192.168.8.2 28 64 12ms
192.168.8.2 56 &4 llms
Lost Packetz: 0

fEb Dankels 192.168.8.2 56 &4 13ms
Tx/Bx Current: |94. 7 MbpsS. . . 192.162.28.2 S8 64 12ms

TxfBx 10= Awerage: [93.1 Mbps/. ..

TufFx Total i o |101.35 Mbps. .. .
& ° R B2 Bridge Forts Filters HAT Hosts

e || = ] ® [l Tr 00 Beszet Counters 00 Beszet All Counters
BT 947 Mbps #D ngi:rward. Interf. .. |Sre. MAC Addr. .. |Dst. MAC Addr... ggg l?l—_p) 1
me e o0 o |

XL ICMP A4 1 Ik 5 2 K BORME S IE R R T Nv2 (5 AP, ARG SEBRAE =305, JRAT BLIE H &
i ELH QoS MU, FEn M i I B L7 MR AE

6.5 Nstreme Dual

Nstreme Dual s& F-#A#7 Nsteme B fIsdE, Blgt— DR &%, RBERH 2x2 &4, RAE 25
1] 2X2.

wireless 1 Nstreme Dual H 3 #, #shn nstreme #:1, FEERLL NS

¢ Tx Radio: f£HME

« Rx Radio: BN

« Remote MAC: i&fZ nstreme 0 MAC #ih: (GE#HE M- MAC #ulth)
o Tx band: f&#isiE

« Tx frequency: EHiH=E

e Rx band: R

« Rx frequency: iz

TR WA IO S AN B SO B AT 2 s Z5AH [R], - U7 ) P i AL 2 RO 28 I 24 % B
PO BRATE AP WG 1 G 2, #KH Dual radio Point-to-Point mode (nstreme2) i 77 2% 12

M3k 1 [ Nstremel FCE a0
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B ¥ireless Tables

Rx Frequency: 1[_5;_80 |

Rx Radio: wlan2 3] | [ aepiy
Remote MAC: |00:11:F5:AB:CO:11 |
Disable
Tx Band: |5GHz [=]
Tx Frequency: 5745 | MHz
Rx Band: |SGHz =]

Torch

< l | | Disable CSHA
Framer FPolicy: |[nome 1 ¥

1 item (1 selecte

Framer Limit: 2560 |

disabled running |slave

B Interface <nstremel)>

General 'Hstreme Dual Data Rates Status Traffic

Name: I Cancel |

Type: Eﬁstreme Dual | Apply |
|

WTU: |1500 |

MAC Address: |00:11:F5:AB:C0:10 |

O —
[ =

ARP: |enabled €3
. — Copy

disabled running ‘

B FORBCE M 1 kIR S48, Wisk T4 MK 1 Mode 13 E A nstreme dual slave, HAth ZH Bk A
RAHT .
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M Interface <wlanl> @

General Wireless Data Rates Advanced H#DS

0K
(PEO -ty ene dual slave KD Cencel
Band: |SGHz . |54 Apply
Frequency: 5180 | ¥ | MHz
SSID: MikroTik | a

Radio Nane: [0011FSABCO62

|

|

J
Disable |
|

|

|
|
|

|

|

|
|
|
|
|
Scan List: g ‘ Torch
|
|
|
|
| |

Security Profile: ‘;iefault 73 Scan. ..
Frequency Mode: i|;1'|amxal txpower ji;ﬂ‘ b L
Country: ‘,:no_count{y_sef- | ¥ i
Antenna Gain: [0 | ai S,
7 Snooper. ..
DFS Mode: nome | ¥
Proprietary Extensions: |post-2.9.25 I 3
Wi Support: |dissbled [=]
Default AP Tx Rate: 77"‘ ¥ bps
Default Client Tx Rate: | | ¥ bps

X B 2R R R AR L A nstreme dual slave, R FO35R AN H A S $0k MUE T 2 BTSN # nstremel
ERSRIE

Wk 2 FIECE S5 1 RCEARR, B4 M7 H2ZEE, Tx Radio Ml Rx Radio #Z B E XN . 11T
K
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W3k 2 ) Tx A EEAGS T 5 2 f) Rx SUERARTF,  [FIRER S 2 (1 Rx A 75 ZEMI g 1A Tx S0 B

!

M Interface <nstremel)>

General Nstreme Dual Data Rates Status Traffic
Tx Radio: |¥lanl =]
Rx Radio: |wlan2 =]
—— - Apply
Remote MAC: ‘DU llFSﬂBipU 10
Disable
Tx Band: SGHz =]
Saecl = Comment
Tx Frequency: 5180 | MHz
. — Copy
Rx Band: |SGHz I IHHII!I
Rx Frequency: 5745 '
: Torch
| | Disable CSHA
Framer Folicy: [none 73
Framer Limit: 2560
‘;funning

4 Nstreme %3 1 J5, 7F status 57~ connected, FFREE B HAE 508 8 i &

General Nstreme Dual Data Rates Status Traffic 0K |
Rx Signal Strength: -49&Bm
Tx Signal Strength: -SSdBm

Rx Rate: |S4Mbps
Tx Rate: |S4Mbps

lv| Connected

running

M Interface <nstremel’> @

R, RS TR SN, BN bridge 41, ¥ etherl & nstreme JA\ bridgel
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M Bridge

| - i
Eridge Forts !Filters Broute HNAT Hosts

e || Pl [ e
*+ = v x| O [Find]
! |IrT+.erface Fl EBridge |Pri-:nri. o !Path Cost :R-:nle ER-:n:-t . | |_"l"-!
ttetherl bridgel Gl 10 designated port
ttnstremel bridgel &0 10 designated port

6.6 TZ&M4% Bonding

Bonding /&4 T Z R MM -REEE VML, ATELKE 2 A LUK R RIS — AN RERLERE b, SR flod A A% f A4
Thé. RouterOS MNMUSZRFEIEAI LRI -RINZEE, BRI BISCRAE T 802.11 &4 B MR J05E

Bonding #1F /4 2 el LA RGN E L S, B 9 S IFMMER, s g T .

Bonding Difig & R H B2 — Z B I A AL, BT DO SR 1P WSS BRI, R 1 =R AR R
AR, Az 528t SRS R0 .

A
.: / Bonding /// /\.
/

‘ / / / —wireless2———p
N

X ERAEITH G RBE0OA ik, w5edA1EH 2 NIELiit, Bt E 5G-Turbo Bz, &I %1
Fit .

APCE

FATE SREE AP 55 ) RB600A, 437%F Wlanl F1 Wlan2 FiANJo R A5 H (5 e & -

Mode: AP-bridge (bridge) Mode: AP-bridge (bridge)
Band: 5GHz-turbo Band: 5GHz-turbo
Frequency: 5210MHz Frequency: 5760MHz
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SSID: MikroTik

SSID: MikroTik1

T4 B2 wlanl F1 wlan2 [ AP 3Bl & -

1| Interface =wlanl=

General Wireless |Data Rates Advanced WIS Hstreme Tx Power Status
Mode: |ap bridgze *
Band: |[SGHz-turba ¥
Frequenew: 5210 * |MHz
5510 |MilzoTik e
Radio Fame: |OOOCAZZ2ET42E
Sean List: -
Security Frofile: [default *
# | Interface <wlan2=
General Wireless |[ata Rates Adwanced WIS Hstreme Tx Fower Status
Mode: |ap bridge *
Band: |SGHz-twrbo *
Frequency: |STEO + MH:
S5I0: |MilzoTilkl S
Radio Hame: |000C4ZZET439
Sean List: -
Security Profile: |defanlt *

7£ AP NN % ap-bridge 84 1) 55,

.

Al LA bridge #53X, AR T EAR R MR, 4 88Ew E%:

1 | Interface <wlanl=
General 'irelessz |WDS Hsztreme Status
Mode: |[SEEiEEs
Band: |SGHz—turbo ¥
Frequency: |5210 * MH:
S5ID: Milxolik -
Scan List: hd
Security Profile: |default *
Antenna Mode! |antenna a *

VE: XERAITERE WDS 5, RUNERIESE TR 2% WDS-Mode % B A dynamic, 4%
JETE¥ WDS £ ME2 KUk static IS,
- 148 -
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1| Wireless Tables

Interfaces |H5treme Tual Acceszs Lizt ERegistration

=] ][] [a] 7]

Hame  + T|Tx (Fx T... R.. M.
R pwlanl W.11.1 ... 36.4 kbps 14 50...
ESA _ @bwds3 WI11.1 ... 38.4 kbps 14 50...

E @pwlan® W 9.2 kbps 16.8 kbps 13 S50...
ESA  ¢-owdsl WI9.2 kbps 16.8 kbps 13 S0...

E A )

B, wds3 R wdsl B ECNFES T, BTZCN RSA fibsid, (R EASKEA, 2 E/R DRA.
EHE, BATE wlanl 1 wlan2 ) WDS-Mode &2 Static, K4 bonding 75 2248 & M 2582 11, T a5

K BN dynamic #25, SAERUCGERWTITE, ORI WDS #2120 K 3, T LARR 20K WDS B i B v E s
iy, fEESERIIN LT bonding DIREA AN 2K AL.

Advanced WIS |Hstreme Tx Fower Statuz Compression Status Traffic

HDS Mode: |static (%

WDS Default Bridze: nome (%

IS Default Cost: 100 |

WDS Cost Range: S0-150 |

[] %05 Ignore SSIO

N T BRIESE SR SEAME TR, R Nstreme P, FEE 0T

Advanced ¥DS Hstreme |Tx Fower GStatus Compressien Status Traffic

iEnable Hstreme
Enable Folling
[] Disable CSMA

Framer Policy: |be5t fit "3'

Framer Limit: 3200 |

Station i2 B

¥ Station #4511 wlanl 1 wlan2 B B station-wds R,

Mode: station-wds Mode: station-wds
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Band: 5GHz-turbo Band: 5GHz-turbo

SSID: MikroTik SSID: MikroTik1

T4 & wlanl F1 wlan2 [ station #B4)-Hc &

| Interface =wlanl=

Feneral Wireless |Data Rates Adwanced WIS Hstreme Tx FPower

Mode: |[EEEis

Band: |SGHz—turho [=]
Frequency: |528|:| ||3|H]'[z
SSID: MilwroTik | &

Radio Wame: |O00C4ZZETSSS |

Scan List: | |"

Security Frofile: |default =]

| Interface <wlan2=

General Wireless |Data Rates Adwanced WIS Hstreme Tx Fower

Mode: |EESTEn

Band: |SGHz—turho =]
Frequency: |521|:| ";l!ﬂ]'[z
SSI0: [MilroTikl |-

Radio Wame: |000C4ZZETSEO |

Scan List: | |"’

Security Frofile: |default =]

X B wds 2L & 4 dynamic

bdvanced WIS |H5treme Tx Power GStatus Adwanced Status

IS Mode: |dymamic | =]

¥DS Default Bridge: none | =]

IS Default Cost: 100 |

WDS Cost Range: S0-150 |

[] ¥D5 Ignore SSID

FIFE, 5 H Nstreme WS35

YuSong - 150 - http://www.irouteros.com



RouterOS Wireless ##& v6.3.1e

YOS Hstreme |Tx Power Status  Advanced Status Compression Status

w|Enable Hsztreme
Enable Folling
Dizable CEMA

Framer Folicy: [none

Framer Limit: |3200

ICHE e e 2245, AP F1 Station FH HZEH: K1) -

AP ERLIRES
# | wireless Tables [eE3m]
Interfaces |Hstreme Dual MAccess List Registration Connect List Security Profiles
e &l | T
Hame T |Tx B T... R .. M.. 1Made Band Fre. .. |SSID -
E dBwlanl W.11.1 ... 36 .4 Lbp= 14 S50... ¢ap bridge 5SGHz—turbe 5210 MilaraTilk
ESA 4pwd=3d WI11.1 ... 36.4 kbps 14 S0
E  4fwlan? V. 9.2 kbps 16. 5 Lhps 13 S50... tap bridge SGHz-turbea 5TE0 MilzroTill

ESh 4-wdsl WI9.Z kbps 16.5 kbps 13 S0k

Station ZEEIRE:

s

=

# | wireless Tables [#3m]
Interfaces |Wetreme Iual fecess List BRegistration Connect List Seeurity Frofiles
L b A | T
Hame T. Tx B T. |E... MAC Ad. .. [Mode Band Fre. .. |S5ID -
B2 wlanl W. 21.8. .. 12 .. S5 14 00:0C:... ¢station wds SGHz—turbe 5280 MilxroTilk
BS fpwlan® W 27T.3... 100.. 4 13 00:0C:... e¢station wds SGHz—turbo 5210 MilaraTikl
Bonding it &

%A 17E RouterOS 1 ii bonding, 7£ interface F¥5 /il bonding:

AP 5500 bonding I, FEVER, 40%E AR wlanl Al wlan2, 142 [ sh i wds #2060, X B
& wds3 Al wdsl:
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r

&1 Interface List [== ]
Interface Ethernet EoIF Tunmel IF Tunnel VIAN VEEF EBonding
g = | % O T
Hame Type Tx Ex T= P... Bx P. .. -
E  @bbondingl Bonding 22.3 kbp= 26. 5 Lbps 28 g
# | Interface =bondingl= (3w
General Pending |Traffic
Slaves: -
Mode: |balance rr * -
Primary: |none
Link Monitoring: |none *
Down Delay: |0 ms
Up Delay: (O ms
1 item out of 9 (1 selected) —
LACF Rate: |30 = *
B & station ¥, BN wlanl A1 wlan2:
e .
i Interface List [ 22 |
Interface Ethernet EoIF Tunnel IF Tunnel VILAN VEEF EBonding
g = 8 A T
Hame Tvpe Tx Bz Tx= F... Bx P... -
E  4bondingl Bonding 49.6 kbp=s 19.5 Lkbps 8 24

# | Interface <bondingl=
General Bonding |Traffie

[m]
-

*
L |

Slaves:. |wlanl Cancel

wlan?

*
L |

Apply

Mode: |balance rr -
Dizable

Frimary:. |none
Comment

+|

Bl BEg

Link Monitering. none
Copy

Down Delay: O m= Remove

Up Delay: (O ms

1 item out of T (1 =els Torch

LACP BRate: 30 =

*

XFESERL T bonding 24, FRANTTR B GE € B (1) P 20 o AR e B8 2, Pl DAFRAT T 7 2558 it 57
bridge £211:
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5 | Bridge (o]
Bridge |Forts Filters HAT Hosts
gk =T Settings
Hame Type Tx B Te P... Bx F... MAC Addrw
R 4tbridgel Bridgze 94 1 kbps 14. T kbps 31 23 00:0C: 42 3
# | Bridge [#3m]
Eridgze Forts |Filterz HAT Hosts
o =]
Interface Bridze Priori... |Fath Cost Hor. .. |Rele Boot F... | | »
Atbondingl bridgel an 10 deszignated port i
ftetherl bridgel an 10 dezignated port

B a2ty AP Al Station Bt & & PR 1P Huhil 3 bridge -

AP [ IP 5 10.200.15.5

# | Address List ==
o =l | T

Addrezz Hetwork Broadecast Interface |»
or10. 200, 15, 5/24 10.200.15.0 10,200, 15, 2585 bridgel

Station [ IP #i}i-74 10.200.15.6

-

# | Address List [5]
g = ¥ |% O T
Address Hetwork Broadecast Interface |w

P i0. 200, 15, 624 10. Z00.15.0 100200, 15. 255 bridgel

i & 5¢ bridge M2 44, bonding #AEHL TR 1, AR Ll &R —& PC i bonding J& 17 % :
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B Bandwidth Test

Test To: [10.200.15.6 Thart

Frotocol: © udp & tep
Stop

Local UOF Tx Size: (1500
Close

III £3

Eemote UDF Tx Si1ze: |1500

Direction. recelve *
Local Tx Speed: ¥ bps
Remote Tx Speed: ¥ bps
Uzer: |admin e

Fassword: b

Tx/Bx 10z Awerage: |0 bps/89.7...

Tx/Bx Awerage: |0 bps/8T.1...

pteetert
T
BE::  90.0 Mbps

rUnning. . .

Bonding 1245 LR AR 56 [ e H bR e, RIS wian #8277 95 5 60Mbps, 1fj wlan2 37 %k
40Mbps, MIPEASZERE %6 &35 LA wian2 Jyitk, Bl 40Mbps*2=80Mbps. i % [ =R AME St A 5, nH
PR T, T RS S R R B £ /-60dBi L LSS .

5 | Interface List (=3
Interface Ethernet EoIF Tunnel IF Tunnel VLAW VEREF Eonding
L &l T
Hame Tvpe Tx B Tx= F... Bx P... -
E  #pbondingl Bonding 5.5 Mbps 92.7 Mbp= T 240 T TB4
E  4tbridgel Bridze TE. 8 kbps 15.0 kbp= 30 25
E  4jpetherl Ethernet 93.9 Mbps 5.5 Mbps T 842 T 836
rather? Ethernet 0 bps 0 bps 1] 1]
4 etherd Ethernet 0 bps 0 bps 1] 1]
E  bwlanl Wirelessz (Athero... E.7 Mbpz 46.9 Mbps 3 919 3 854
ESA $-pwdsd Lk 2.7 Mbp= 46,93 Mbp= 3 220 3 834
B dpwlan? Wirelessz (Athero... 2.7 Mbpz 48.7T Mbps 3 920 3 830
ESA Siwdsl L 2.7 Mbp=s 46,7 Mbp= 3 221 3 8an

FE18 FH bonding U i, 75 E9T &1 CPU FEH, W 2R Ay 96 1A 14 B AR /K F, v] Lhdd #2 7+ CPU
PERE, W1 RBBOOA 7Eiz1T 2 4l JL4 5L bonding %, CPU 1A% 100%, it % Bonding X} CPU jH#E
R, FEEZETEIFERI S .

6.7 Nstreme Dual 1Y 5 Bonding
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Nstreme Dual 735 Bonding ¥l #2 A4 WLAN T2k o i st i), (B4 148 B R E R, 8
RIS R R -

Thae/ il Nstreme Dual | Bonding
MRRER | 2 MR, MR, MR % jiﬁ ; /]\EJZ 2 ORI RS
HARINICR
e ERATEAR TR AR S, SRR XA R | F 2 AN TR, N TE Lk M 4 5
. W2, CPU Rk CPU FEF 0 =
SCFF 1 X R AR, e U,
BEFR REEEET 1 X seds, SE bl fEMHF % F3K) 100Mbps &5 T, FHE LA
#oe, Hf Emtkpg PC LR
‘ S — - :
5 X FARA R K: 65Mbps/65Mbps iﬁf::j};izjjii?ﬁffzﬁi MR
RLF TR L 1o e, SRR RCE X it BRI B A5

EFE 2 134K Bonding BN 23, (Hx CPU #EH A% & . HFEE Nv2 U B3, Nv2 Bhilid
& 802.11n thil REfF BT = ALy v, H A A FEH AR

Pt T LUEIFE T 802.11n i Bonding Zifg, HIZEE 2 5k 802.11n HIELM K, i 1 3%
802.11n ML M i % /& 120Mbps, 2 5Kt 240Mbps, AN ix 75 480 HI M e 5 & i %t RB800.

6.7 RouterOS L&A ESH FAQ

R T —LTEMN L%, ERERENNTIRE.

AR TR — S BE —R AR B S, (IR SIE T S AR E TS, EIXFER
FE0L R AR AT LATE wireless Bt & 22 51 F {# ] reset-configuration 74, %4 E A% LLMN KR E S
FIVIEAIRES o ERX A S WSS LL M, UG RNV, Rl e B IE R & 50 T
R
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Interface <wlanl

eneral |'|'|'irele55 Data Rates Adwanced HI

HLBFTEELR (wireless retransmits), HIuAEE?

TOLR B R 2 R R R AN,

MEMZEAKR, L2 . HU1H hw-frames

PEHEE .

YuSong

| oK |
Hame: | | Cancel |
Type: |'|'|'ireless (Atheroz 11K) | | Dol |
MTU: | 1500
| Dizable |
Lz MTU: 2290
| | Comment |
| MAC Address: |00:0C:42:E2:0E:84
| Torch |
ARF: | enabled (%
| Scan. .. |
| Freq. Usage. .. |
| flign. .. |
| Sniff. .. |
| Snooper. .. |
s ——
o oot
Py .l
Simple Mode |

Interfaces Hstreme Dmal hecess Lis| BRegistration | Cor
IE' 00 Eezet

Radio Hame ¢ |MAC Address

|Interface |U1:utime

=T

A 54 :EB:FC:14:0353:E wlanl

AF Client <54:EB:FC:14:D3:

01:3z

General G02.1x Signal Hstreme HY2 Statisties

Tx/Ex Rate: |54.0Mbps/54. OMbps

Tx/Ex Fackets: 423 518/397 804

Tx/Ex Bytes: |361.9 MiE/45.0 MiE |

Tx/Rx Frames: 423 G18/397 628

Tx/Fx Frame Bytes: !355.'3 MiE/45. T MiB |

TxfBx Hw. Frames: |428 5AE/399 558

- 156 -

Tx/Px Hw. Frame Bytes: ISBD.E MiB/BZ. 4 MiB |

1E

IHEAWRR B o HIN (ACK) |, RT3 RUSCE X s
N (ACK) o TEE KA IAERFIFICE M & iR TLOE AT A E RGO, RFELBRW A 7B, 1
registration table: frames Ml hw-frames , I hw-frames {4 KT frames B JCLkER: IE7E B & B . X
2. 3 45K T frames , FRTEEXT LR ERIATIN
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REGDREE Nstreme ERETEEE: frames 5 hw-frames?

frames H 2 G 1T IBLefu 5 seBRiE B N 25 . 1E Nstreme 730, R %A HAbEIE, X ACK £xfegi—
ANIRST AL S, ACK IR AS 248 I E] frames Geit i, (EAA1E HILE hw-frames 015X A A& 4k
B AGEE (B, Aef ack WifEd) , XEARAREELE frames 5 hw-frame

T E R BTIHE (TX-power) ?

tx-power T EK tx-power fE 2 LM <R AT, HZ2M EEPROM CHELRTHE H A7l
(Electrically Erasable Programmable Read - Only Memory) ) $REUIE , G SEARAEAE I 56 K ) tx-power {H,
AL E %S4, XM ERERRE SR, BT s IRICL MR IIIA L Es, RS0k
T tx-power .

HH tx-power {EHINIEFENINBCE, BB B ERESHRLMREEI, (208 M 1S i
T, RZ W REIE BB B A B ARAR, ATRE S KA — R B L

o DIRFOOE AR, MRS MBLRACE, IRV R R =
o RO TEBE, XIS B 2 AR IR 2
o REMARIERIIIRE, FRGEL 3.3V HIMtH, SBCRREERE, Jf H LB E R s R I

H2.¥E89 TX-power-mode EHF?

TX-power-mode 5 FTCZ M RIEFEM—F#i i, BRINER N default.

« default B tx-power M\ TLL MK (1) EEPROM HiszHL, J-¥5 208 FH 1 E tx-power BLiX il 2
%

» card-rates Rl /7 f5 € tx-power i, JMITCZEM <) EEPROM 3R EXHIME EARYE A& 5 2h
REPAHHE AR AR T tx-power G i I FBE)

» all-rates-fixed R i/ F & Fi 2 Jo 2k WX R AT A 8% A8 B AR R (1) tx-power B

AR A@EH all-rates-fixed" #30, FOHTZM R tx-power 7EEHH T~ 8, WA HRIE tx-power
fEFHEEE, 253 RTE R A HIUAIE S /T tx-power 1510, LA RN W RiGE M H . ER%
ORI RRAEIEEL tx-power 1% tx-power-mode=card-rates , FEUCRERE N tx-power.

Interface <wlanl

W2 Tx Fower |Current Tx Power Status Traffie ... | 0K |
Tx Power Mode: [defanlt ¥ | Cancel |
all rates fixed
card rates | Appl |
=7
marnial
| Dizable |
| Comment |
1
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AR CCQ, BB MEX Fo L& MBI ?

CCQ % 'uii#fz i (Client Connection Quality) & —ANE 4 tefli, EonaREsir %, CCQ M
IR 2555 Tmin/Treal, A i ik & A& 40 i v 543t Tmin & 22 07 =8R8 13T AOR ZEAR I 1,
Treal /& 2 IRAE PR IESL N AEHH AT, EDERA TR ESAERR UASErE, A8 Tmin BREEIRME, BIRA]
B AR, 3 Treal B PR R IBWII L CAIR PR L4 52 BIA TR IE BRI 2 IRER ) , R
HRIEZ T Treal $ie KT Tmin, W CCQ f& 100%, BTG K%M SLPr AR IEMEE, (LR IE,
{H 2282 IR R, Treal 222KT Tmin, 8 H 4 Eosh 2 FEIC.

AF Client ¢54:EB:FC:14:03:ZE>

General 802 1z Signal Hstreme HVZ Statistics
Last Aetiwity: (0.000 =
Tu/Rx Signal Strength: -51 dBm
Tx/Fx Signal Strength Ch: |-51 dBm
Tx/Ex Signal Strength Chl:
Tx/Rx Signal Strength Ch2:

Signal To Heisze: |51 dE

TxfBx CCR: 100 %

P Throughput: |[30502 Lkbps

ft 4= adaptive-noise-immunity &&?

Adaptive Noise Immunity (ANI) [ 1& N M8 G, BIEhZAS RS PR S g 90, XA E 3R
Atheros AR5212 JG 2k -~ A 5 i Rt Jr v

RouterOS & iFHAHRERKRIESR?

ARQ 77 20 AEHE Nstreme B S HF . M3 1) 802.11 FruEWMUALE ARQ - #5354 1 B3 K% 1 ik T ACK
Prill. RouterOS SCHFIEMIAY 4 Hdmtti % 1/2, 2/3, 8% 3/4.

EM— I HARRESRERN T RERRERE?

XA 5 25 BARKIE 5 AR F I ICEIREERS — DN R BERS, AR BRI RS DA
JRERIRER, 7R S AL AR 38 2 1N o5 AN Bl G 2 % 1) 45 Al e

KGR AR A AR5 S, DRI N X, DUR— ek s,  HARD I AL Al o 2%
B, SRR MG RIRAFRRCR . (H 4R OL, “IIET XK, IR LB R TR, IRGSHE5RE
T, RS2 R EH Al e s U A RS S, WTRESERBAR(E S R E R IR,

PRIEH N 11b k(55 FIRBELFIIES, 7 802.11g Vrill N &= E T 2 (Mg s, R Z0 A A 15
ST,
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£+tE WLAN s Em 5k

FE R DM X KR R LR R A s v, 2 N0 P 805 22 4N s x5 05 I B2 A, #E Wan
TELR P RN R0 22 i I TE AR AT LUT PR B, M1 e 79 A o 4 A A

o MR EITER % LEEST bridge, 7E Wlan TGk % s Il — R0 B A, xR 20E
RO P AR5 45

o BB AR BT 2 R TP HhEER AR TP B RIE R R B M A i . I AR
&G TARM LM 2% 4 .

7.1 FEERANENZ R

MR QR O i S ik, &M T 2B i A, T 0 2% 2H A0 90 28 A% e DU SCBUE 5, A
BTG TR TL ML . BT RO 1l WDS Hriall, B 1/t ap-bridge e it 1 AR AT HROR 26
8 A X, 12 FE 2 A station-wds W@ E [0 R & TR, W R K

Sl.mon wds

i

Station-wds

Station-wds

AP-bridge

b SECE N ap-bridge IMFE:, HAth 3 AN SECE N station-wds BRI, IXRE D E A @
AP-Bridge to Station-WDS 358 4x—Ff, HAEn 7 £/ station-wds ZumHl ik, Bl 256 AL 4 —FhisE s
BN B R S 2 SR RSIRAS ), wlanl F1 wlan2 #2r HliERE T 3 A station-wds 251 %
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I ¥ireless Tables

Interfaces Aecess List Registration Connect List Security Profiles

+"_ =]

i T ke e el Jren
R ¢pwlanl Hireless (Atheros ARS212) 1500 00:11:F5:4B:9F:A3 ap bridge SGHz 5220MHz
Ra 4-pcuilingju DS 1500 00:11:FS:4B:9F: A3

RA 4-pnanguo DS 1500 00:11:FS:4B:9F: A3

Ra 4-prongbao DS 1500 00:11:FS:4B:9F: A3

R ¢pwlan? Wireless (Atheros ARS212) 1500 OO:FF:7TC:BO:SF:0C ap bridge SGHz S5180MHz
R 4-phuatianguoji  WDS 1500 00:FF:7C:BO:SF:0C

RA 4-pxintuo #DS 1500 QO0:FF:TC:BO:SF:0C

RA 4-pyangguang DS 1500 00:FF:7C:BO:SF:0C

1. £ 90 FERLRENS B o K B T X BN A 24> 28 o, 7T LUOEL miont 22 s 77 SR . i h
OBEVE R 5G 90 P HRURER, £ v 26 SR A T (A 58 ) R 2 5 rha i, MRS AT UL, REFE 10-15
N IERIER.

2 MBI RN 2 R A BC B AR AR, BT S e RN EE B & S 8, T PPPOE RS
WA =2 P 2% (AR S A IE -

AR RN RIS X 2 R, B s, FTCL =2 IR S 7E & AN Rk 2 Al AH
B AL, FERRMIZACE, FRRlE M AW KAHOLT . % AT L@ bridge filter SKFR %> wds #%
) 2

7.2 ¥iHE WDS HIEfREs

XRERAUEBA —A wlanl i i 2 fiiIEaER: 7 3 /> station-wds 12835 15 4%, 437l wds1.wds2
A wds3. BT 34> wds Hric &z [ 2 BART # 280, HERER gy arp i th2ifid wds BRIl
B HAh R 28 B P, FRATT 7 Eadid /bridge filter BB wds1. wds2 F1 wds3 % .

BTN bridge filter, JEEARINFN, X E in-interface (BRI AFZ ),

# | wireless Tables =

Interfaces |Hstreme Dmal hecess List BRegistration Connect List | Security FProfiles
A v % Ol T

Hame Type Tx B T .. |K.. [MAC Ad w |

Frwlanl Wireless [htheros ARS413) 0 bps 0 bps 0 000:0C:42:;

4-pwdsl WOS Qo o0;00;

$-pwds? WOS Qo:a0:00:;

$-pwds3 WOS Qo:o0:00:;

out-interface (K & 11D ,

W BB REAE D wds1, A HEE wds2, T RREE N RN, P31 # chain=forward:
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-
&1 Bridge £ |
Eridgze Fortz Filters |HAT Hosts
+ L W | % ] T 00 Eezet Counters 00 Ee=et Al]l Counters all ¥
# Chain = Trtaorf Trnta Sy Ti=t M Brrtas Faclrat = -
U FAforvq 51 Bridge Filter Rule <= ==
1 ERforwa
2 ERAforwa General | fdwanced ARP STP  Action Statisties | 0K |
3 ERforwa . —
4 ERforwd Chain: ¥ | Eemaeil |
5 EAforws 4~ Tnterfaces
= | hpply |
In. Interface: wd=sl * | .
Out. Interface: wd=? ¥ | | Disable |
¥ Eridges | Comment |
¥ Srec. MAC Addres= | |
Copx
w*— D=t. MAC Addres=s
¥ NAC Protocel | Remowe |
- IF
v Packet Mark | Rezet Counters |
B items (1 seled ¥ Ingress Friority | Rezet Al]l Counters
B ORIAIALE action=drop & FFAhATT 2 )55 K 1 -
& Bridge £ |
Eridze Fortz Filters |HAT Hosts
+ L W |3 ] T 00 Re=zet Counters 00 Eezet A1l Counters all *
# Chain Trt arf Trta Sy Ti=t )| Brrtas Faclrat = -
U FAforvq 51 Bridge Filter Rule <= ==
1 ERforw )
z BEAfory General Adwanced ARF STP  Action |Statisties | 0K |
3 ERforw ) —
4 PAfors Action: ¥ | Cancel |
5 FAforw | |
|5.1'|1'|-|v

BT HIRAER AR, BT RNTEE R AIEE in-interface 1 out-interface, [FIREEE action &N

drop, wW:

# | Bridge Filter Rule <=

General |jdvanced ARF STF  Action Statisties | 0K |
Chain: |forward +* | Bemaal |
44— Tnterfaces |
Apply |
In. Interface: wdsZ ¥ |
Bt Tt s|a || Disable |

— AT 3 wds I, RERHE LT EACE 2 20N, B L3R EACE 6 kI D8R PR K
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# | Bridge [E3m]
Eridge Forts Filters |HAT Hosts
b || = | | 8% O ? 00 Beset Counters || 00 Reset All Counters all *
# Chain Interf... |[Inte... |[Sre... |Dst. ... M. .. Bytes Paclet= -
© 0 ERAforward  wdsl wds? 0 0 ]
1 ERforward wdsZ wdsl o 1]
2 ERforward wdzl wdzd o 1]
3 ERforward wdsZ wdsd o 1]
4 ERforward widzd wdzsl u] 1]
5 FAforward  wds3 wdsZ2 ] 1]

i3 L E B AT DARR 1 22 A4S wds £ Z [ ECE R, — @ R R wilan A M AR, EA
REMRATERIE . -T2 1) bridge UM, #52Z% (RouterOS FXXMZHE) )

7.3 FrEER R4k

wlan Jok i Akt R4 — B A INPTSK e 5K LA BRI, b Ak, AR SO RN 2 A
Ht 5T, A 2 DK ST Bl e, RFER B AT

o PINEREEZ R TALERRH Y, ANRE RIS EER M h 4k 5 5
o WA E TR AR, 55BN, #E RO
o PR TR BT AR IR IR R VR ELARE

BN TR EFANOE WAL S, X BIRATH PR MR m], AER A R & L3 7 —5K wlan2
HI, 5 wlanl MRS El R gk .

Ml ¥irelez=z Tables

Interfaces Wstreme Dual hAecess List Registration Connect List Security Profiles

v = [+ %] = .

 Hame Type Te  Be  [Te P [Re P WG Address  [v
| dbwlanl Wireless (hthero. .. 41.9 kbps 0 bp= 43 O00:11:F5:AB:C... en
| IEA G-pwdsl WIS 20,2 lkbps 0 bps 24 000:11:F5:AE:C... en

dwlans. Wireless [(hthero. .. 0 bps 0 bps 1] 000:11:F5:AB:C.... en

FATEE wlan2 128048 Mode i ap-bridge, Band }y 5G-turbo, #ii% % 5800, SSID A MikroTik1l
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M Interface <wlan?>

General Wireless Data Rates  Advanced WIS | oK |
Mode: :"' bridge ; | Cancel |
A ke —F L oy
Freguency: |S800 _: * MHz
| Dizable |
SEID: MiloroTikl | -
e T oo |
Radio Hame: [O011FSABCOIO
Secan List: |- | Torch |
Security Frofile: i-:ie%aﬁit f; | Sean. .. |
r — | Freq. Usage. .. |
Frequency Mode:! mamual txupower | *
= el
FetRiEEino_country set IL* | -
Antenna Gain: [0 | aBi | smige. |
) | Snooper. . . |
OFS Mode! |none [ *
Froprietary Extensions: :p_l:_-st__—z. 9. 25 3 |
MM Support: | disabled =]

& bridgel H 0 wlan2 (5, [FIFEAE WDS &L A 142 WDS Mode & dynamic (&5 , WDS
Default Bridge A bridgel, iXff wlanl 5 wlan2 # 24 5 #h¥s in2| bridgel W, 4kt Bl T,
SR B A @ 1 wds M TS A — R, RUEN 2 MR E]— bridge .

7.4 HEEARNE/AMPHRNESNA
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W, A R, BATINTSE AR R A, X B S R T A R A

ﬂ CPE

gkl TPXR —”
augﬁéiﬁiﬁﬁ

2km
1.5km
- J .
CPE * e

CPE

5.5km ) a
hY

JITA ) Wlan o2k 8L %R 1 5G SBUECA & T1&%, 5G MBC TP/, MR iase , Wt A Ran T -

&35 i CPE: 4= #%F RB411 8% RB711 M5, Wl 'E 56 & MMM AL, FFmih B, fmheit
it 45Mbps HJ TCP 5%, 0 RB711 KA 11n 1 Nv2 P nT BLIE 2] 93Mbps.

HabERSE: ABR BN RO S, XA A T BE L RAE AL, BATR A RB433 (300MHz 4b
HE) 8L RB433AH (680MHz b3 ) A5 o4 4%, Wi 2% f& = Ab 3 Ak 77 nl A% & RB8B00, 4TIk ik«
DRI 1% s 55 LA gk s R AP 28 e N RUEERE, BT DR RN R A SHE S, [RIR SR 2 A 5G 555,
Oy BB — e R R S gk R, — N 90 FERISFAR K IE R A4 5 RB411 5% RB711.

FRREEYE: SR RB4A33AH M54, ¥ 3k LM F, BE —MERERES S RB4A33AH k4% .
FHANFIKIER: 2 /> 90 BEPARRZR, XTREF) 6 N4 A S T £ AR iERS

VE: AT AT LR 2007 N TR %, (H SZBRIR B AT DAERE 9 SE PR E 20-30 4, A
BRI JE TR BT LS 5 TP X REATRA —APHGOERE 3 A%, JR R CRIEREAN 2% 7 I
[ ge, BRONEENE P TR 58, FERRAN P IS S SR RIABTE B, o0 s BRI K 60Mbps 11
IR T, 3 A% P13 &5/ LAZRIX 20Mbps [#5 55 .

e 1E AN Z S 7 R R ERER R TR, Tt AP IR BRE R S APL 1B R A —REN,
ETIEERIZA station 257 IHC B 2 F 55T SR AP2 —#£15% B O station-wds.
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RN 2 5 RN AT BLIZE AR D R 3

Nstreme

Nv2 i

AP-Bridge to Station

B, AR A

EolP

e
RE, BURT M
R R A
i, Him 108M

BASFF

AP-Bridge to Station-WDS

i, AshismEI i E

SCHE, BT

SCFE, 11n HFRR

3, i 108M

ex FIHEFIELEL | 200Mbps 77 T8
i, Him 108M
AP-Bridge to AP-Bridge SCREMr AN A, WPl | AR, BT AN SCFF
B B, FIRESE | Rl R AE %
F MESH #1 WDS ## 5%, B, s
108M
Bridge to Bridge Mretial, BB E | SOk, BT ANLFE,
H R AP

bridge to station-bridge

P, Ashis IR E
H

SCHE, BT
A A
A, fxiE 108M

SO, 11n RRE
200Mbps 5

7.5 BHERA wlan R

B e wian 2 F L wds MBI TE M4 BON R A, EIE & T K wian JEE M 245 1R 2
Rl iE WISP 2, X R Rl s 2 22t s, ek —JR ) R PR 78— el Ve Bl Y » PRI 28 200

R A

YuSong
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T 172.16.0.254
A . o
B
172.16.0.1
( U /| 172.16.0.2
ik g o
. P etk
AP-bridg / 172.16.0.5 f/ 192.168.12.1/24
Ermha
172.16.0.3 BB
172.16.0.4 L
L Station
P el o HE Stdtion
192.168.10.1/24 bk
192.168.11.1/24
L B 11D
Statie 192.168.12.2
P4 b

192168, 135.1/24

TR R T 2 RN 28 TSR E 432 N 5% B N 4% 20 1 o T A% e T B PR 328, B V45 RN X 48 R W B K B g 32 ) 4 37
o [ERERE T, SR A R 4% g 28 Tl 13 4 ap-bridge to station #53, ap-bridge 3% BI#FiE#:, 1 station
T P B AR X IXRE I 25 2 T U AE 24N 555 15 1) ap-brdge to station #5851 20 & 45 5K

TEIXFE RIS IR e AR N 8y DIRCEBE R, B eA LB DBk T M 4460 4h,

TE1.

K& A I P R ZE D5 ) Internet s N B2 N, X MR NS AP UG — 36 3 NsEs, il A
B, FAREH A, WNA:
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172.16,0.254

BrA
172.16.0.1

(0 E N

$HA
172.16.0.3

P Rq Hhlk
192.168.10.1/24

TEXA MG A 2 — N 2RSS, X = 2R e 2B R, DURH % R 8 b e, 8
XML, RATAFELE 2 NS BRBR MRS A, EXPHNRED 0 H 2 DNRBALR, 55
& 172.16.0.0/24 F1192.168.10.0/24, AT EiE e & 8 b1 E0E 6810 W & .

BB E:

EE BB B IP Hudhk, wan 4% 1P Hikik 2 218.88.88.8/24, P MEREH ) IP Hudik /2
172.16.0.254/24, #tlip address fic & 1K -

# | Address List (3]
L &l T
Address Hetworlk Broadeast Interfacew
172, 16. 0. 254,24 1T2.16.0.0 1T2.16.0.255  lan
P21, 85,85, 5704 215.85.85.0 215.6858.858. 250 wan

BT RBANIFENE, LK H0E 192.168.10.0/24 iX /MW B B B4 AR & 4 i v LARIIA, T
192.168.10.0/24 W45 7EBEH A: 172.16.0.3 J5, EICE —4% HAnHuhk i i dst-address=192.168.10.0/24
gateway=172.16.0.3:
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1 Route List

Routes |Rules
g = & X O T
Destination Fateway ..
A F0.0.0.0/0 215.585.585. 1 Wan
DAC P 172 16.0.0/24 lan
A2 192183 10.0/24 172 16.0.3 lan
Wan

DAC [-213.88.83.0/24

Interface

3

all | #*

E... |Pref. Source b
172,16, 0. 254
215.88.88.8

General |pttributes
Destination:
Gateaway:

Gateway Interface:

Interface:

Checlt Gateway:
4 item

Type:

BH ARE:

7| Route <192.168.10.0/24>

192, 168. 10.0/24

1T2.16.0.3

unicast

-

=
-

Cancel

e
R Apply

Dizable

Comment

4

o8 Wi

Copy

+

Remowve

B A FATT 192.168.10.1 N ESRI ST IP Hudil, EREEAREK IP 2 172.16.0.3, P Huhlfid &t

T

# | Address List [eE3m]
o | | T
Address Hetwork Broadcast Interface -
P1TZ 16,0, 3/24 1T2.16.0.0 1T2.16. 0,255  wlanl
cP192. 165,10, 1/24 192 168. 10,0 192 168, 10. 255 lan

BETRORECE B A BIME, FARFEEL 192.168.10.0/24 M2 A P B LM, FAT0 UL E B BRA

M IR 42 N B% HH 172.16.0.254
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r

& Route List B3

Boutes | Rules

g = v B O T all | ¥
Destination rateway ratewa. .. |Interface Distance |Routing Marlk [Fref. Source |w

A F0.0.0.0/0 172 16.0.254 wlarnl 1

DAC 172 16.0.0/24 wlanl 0 172, 16.0.3

]:“5']: F;lgz 158 1|’I 1 ul 10% 480 45 9

# | Route <0.0.0.0/0>

General |ptiributes

*

Type: |umicast Femowve

X3

De=stination: m
Gatewsy: |172. 16,0, 254 =

Gateway Interface: -
Interface: |wlanl

Check Gateway: 7

[ Benove |

PIE 2.
MEBRNREEMLE C FILE D, X B [FIFEEER A M IEE T Internet, (HIX AL L2 AT 1

B — i, BRI T 2 ZUM g, #F B il mix 2 mi e 1B B A gkEkl C, 1 HAER
ZRERHY C TSk VBEH D MBI, AGEABRETTI—HLER T 6 Bk . WK
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Fi& B
HEHB
172.16,0.4 | [
\ 55D
'-__“ Station 5
N 1y jed b ot
192, 168,11.0/24 -

]

172.16.0.254

féhﬁmx“ /

B Wit ET
172.16.0.2

A wEal
Ff,f*f”frf 192.168.12.0124

Hr D

192.168.12.2

W2t hfs B ORI, BAEE I B, AT LA ERARR S BRd B, P4kt C Mgt D 8% Hi3k,
PATEL N RE S

Fe NI R DG T S AN 2% (12 3R

B Frihht ZES B.31:1) ZVE
192.168.11.0/24 | 172.16.0.4 Lan 18It B
192.168.12.0/24 | 172.16.0.5 Lan R gkt C
192.168.13.0/24 | 172.16.0.5 Lan et gkk e C (4 192.168.13.0/24 B AE 4k H)E)
rhgkig i C g %
B Frihht ZES B.31:1) ZVE
0.0.0.0/0 172.16.0.254 | Wlanl EE NI RINGI DS
192.168.13.0/24 | 192.168.12.2 | Wlan2 FRIESH D

XS TREH B FIBEE D X ZRRERA R SCHR 1) b — 2Rk th o< 1P BT, dsBaR 1, BROMMA TR B s —
Pl eh, AT ERCE AR HEE
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BB

e NER H ERATA FEACE =% Bhrstubig el K.

| Route List [5]
Boutes |Rules

= | % =T all | ¥

Destination Gateway G .. Interface |(I...|R... Pref. Source -

A 0.0.0.0/0 Zig. g8.88. 1 Wan 1

DAC 172 16.0.0/24 lan 0 172 16.0.254

A5 192 168.10.0/24 172 16.0.3 lan 1

A3 192 168.11.0/24 172 16.0. 4 lan 1

A5 192 183 12,024 172 16.0.5 lan 1

42 192 183 13.0/%4 172 1B.0.5 lan 1

DAC - 213.88.858.0/24 Wan 0 218.88.88.8

4k C

XA N T —A>rh gk b, XANEE HURT U R G B R, R RS T RA TR AT 2 5RICZ B,
B 15K A T 0T B I MZKACE DY station B, 170 53 40— 5KEBI A% 1 D AL E Y ap-bridge #at, 3
AHLAK AR AR 2 o

FER Ak B C PR S 2 sk 2B, 1 ANLURM R, wlanl A T3E#0 B, wlan2 H T4 H D,
i AR MR AT 4k B C RIS C MERE. T wlan2 LUK K& T — A& P, BT ARA TR A AT
B =AM, T wlan2 )72 ap-bridge #3, Fr DLUSCRIMF A, IS RCE W CEZ&M 16 S
% 2 Hif¥) ap-bridge to station) :

i Bridge (3]
Eridge Forts Filters HAT Hosts
ik = | T
Interfarce Bridgze Friority (hex) |Fath Cost Horizom |Role Riw
At1an bridgel an 10 dezignated port
T ttwlane bridgel =il 10 dizabled port

B FoRBAE IP Huhl, 4k ik C 1 wlanl (19 1P #ihik A 172.16.0.5/24, PIMERHH D FIMZ% C 1)
itk & 192.168.12.1/24, AT wlan2 1 lan FSCEI—MFF, FrbE A IP 13 E1E bridgel [:

5| Address List ==
g = % (O T
hddre=s Hetworlk Broaderast Interfarce -
EEJITE. 16.0.5/24 172, 16.0.0 1T2.16.0. 255 wlanl
EEJI'EIE. 165. 12.1/24 192 163.12.0 192, 168, 12, 255 bridgel
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PR RIATAC B % 32y, %N dst-address=192.168.13.0/24 gateway=192.168.12.2:

& Route List £3
Routes |Rules
g = & B O T all | ¥
Destination Gateway Gatewa. .. [Interface Distance |Routing Marle [Fref. |+
A FO0.0.0.0/0 172 16.0. 254 wlanl 1
DAC P 1TE2. 16.0.0/24 wlanl 0 172 16.0.
DAC 192 163.12.0/24 bridgel 0
A2 192 168.13.0/24 192, 168, 12. 2 bridgel 1

o

7 | Route =192.168.13.0/24=

General |jttributes 1]
Testination: |/RErflEEinieninfies Cancel
Gateway: 192 188122 s il
Fateway Interface;
v Disable
Interface. bridgel Comment

—_
5]
= f
—
o
oo
—

1 | Check Gateway: v Copy

B e B M D

WINSEAR) 1P Hudl 5, B B Ak D fBCE A BTt A R AR, RERRH B 5%t D
P M EASE, B 2% B F5 MmN 56K 172.16.0.254, ALK wianl 545 A\ e — M B, .

% | Route List ==

Eoutes |Fnles

gn =T all | ¥
Destination rateway {Interface Distance Routing Mark Fref. Sourcw

AS  FO0.0.0.0/0 17T2.16.0.254  wlanl 1

DAC =172 16.0.0/24 wlanl 0 172.16.0.5

DAC 192, 183.11.0/24 lan 0 192 165.11.1

B D FOATEEH C 1 192.16.12.0/24 FIMEL T, A PATR Bk M e g 17 S it [ — P BLRY 192.168.12.1

[ A

& | Route List ==

Routes | Rules

g = v % O T all | ¥
Destination rateway {Interface Distance Routing Mark Fref. Sourcw

A5 00,0040 192 165. 12.1 wlanl 1

DAC =192 168.13.0/24 lan 0 192, 165.15.1

DAC 192 183, 12.0/24 wlanl 0 192 188.12. 2
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#/)\ZE MikroTik Mesh & MIKMLE

MikroTik SZ 37 Mesh JEZR RAIR I 28 44 22 1] DL A F-

—. #F STP #J Mesh: STP (Spanning Tree Protocol) ;&4 Ml I 4 . Z ) N A T3F
PR, I8 A RE SE IR AR TR, (RN RE PR 2K ) 265 8 B R TC A 6 PRI TR P 8%, AT 38 S SCAE B % R 2%
H I AR IREER, (HREILA A B A, STP PR skie £ ZR ARSI FE o T ek STP Bl iax A4~
BB, & TP A SR B RSTP (Rapid  Spanning  Tree Protocol) o RSTP BpSAE STP st sl B 7
HEYGEE, FRNSCEE RS Z (R 1 FPLIN) o it RSTP #4242 Mesh 4%, 18I BEAR AR S vt SR
EEANTEE N 25

—+ HWMP+( ) Mesh: J& T3k % IEEE802.11s ¥.% Hybrid Wireless Mesh Protocol (HWMP), #g
FF & AC STP AL bt o B (R A R I B LB 2. HWIMP+ BRSGF AR BEHEZE HWMP ) IEEE 802.11s %%,

8.1 MikroTik LMK RHE

FATIAT BRI IR 2% (Mesh) i S JATE I~ IR IMER B4R 1 ##— T Mesh fIfEE. H5EHK
MERE R A O ST LA -

Ethernet g Ethernet ™
S Z=—F D
WDS link

Client1 AP1 AP2 Client2
Mode=ap-bridge
Band=2.4ghz-b/g
Freqency=2437Mhz
SSID=MESH
Wds-mode=dynamic
Wds-default-
bridge=bridge1
Bridge=Ethernet,Wireless

R APL F1 AP2 fi Hf WDS #1305 AN FE 1 PAK M 28 it ok, IX#F Clientd F1 Client2 8 B
L EH

FBE AN AN DL W AR A s 2 7 i o 2 FRATTRE LUK I 28 1% T TC 26 X 25 «
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AP-Client link

AP-Client link

Client1 WDS link
AP1 AP2

Mode=ap-bridge
Band=2.4ghz-b/g
Fregency=2437Mhz
SSID=MESH
Wds-mode=dynamic
Wds-default-bridge=bridge1
Bridge=Wireless

EEBATFEFEAE A WDS B, I TeLk b 4k 5 A eE MO Rk ER T 3, JEE APL AN AP2 SR B
B A REH 415 5, K Clientl 1 Client2 BEGEK . AERATEE LT BN T, HLI IR,
AR ERARR T R IR Ml TR UG, AETC AT TARR T 27 I AT DAE, AL 0L T ek N5 4
JEA o

fE L7 g, BATRIPAS AP HAE B2 — KRR, AR UK R R0 R I AN, R E e
THOL NSRS WI RGN, 9 7 SERAEINE O, RAVEREAS AP B8 In— IR, —5K48 AP (8] fifedm, —
sRACE P i . W

AP-Client link

AP-Client link

Cllent} WDS link Client2
Mode=ap-bridge AP1 AP2 Mode=ap-bridge
Band=2.4ghz-b/g Mode=ap-bridge Band=2.4ghz-b/g

Fregency=2437Mhz Band=5ghz Freqency=2437Mhz
SSID=MESH Freqency=5600Mhz SSID=MESH
SSID=MESH

Wds-mode=dynamic
Wds-default-bridge=bridge1
Bridge=Wireless,Wireless

MIX_E AT AT BILCE I LR R ARER AP 2 (8] (38 (5, SRATIE 5G Fia, 1T AP % i MR 2.4G )5
R, AR TT AIEIN T TCL A 2% (e R R

LA_ES2 MikroTik dnfaf s FH s 0t s IR E 28 #1400 45 T ORIATIZB L B TCLL RAR I 48 Mesh [ e i 7 -
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Client @
Chien

AP1

AP-Client 2.4Ghz link

HABRNEE LHAE, Internet @A HALERS] APL1, APL 7R A, KEIR(E5HE] Clientl, 15
EEFE (FEJLAHAN) ff) Client2 FEEN Internet, AT T ESRE WA sz 8 Client2 ##:11 Internet:

Client
& Clien
AP2
-
- -
AP1
AP-Client 2.4Ghz link
AP-AP 5Ghz link Client3

MAZE R, RATET UK Internet FH% 3] APL, APL i T AN RS RE:, IRK AT KL
F 2.4G I clientl, MK G RL&ET 5G MiFERDEFEN AP2, B AP2 #4155 H 4k 3 K i% 4, Client2.

X AEFRA AR M 2% it —A Client3 F5 28, FATA Lhdid F K.
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Clien

Clien

AP2

AP1

Path

/L—;’ AP3

AP-Client 2.4Ghz link

—

AP-AP 5Ghz link Client:

WL AP3 figrh 4k, K Internet 15 B f£1% 45 Client3, FRATIEIX AN EIRT LA HAE X 2% 1 J5 A S Atk
&

ERREEIN T —A AP3, TBCA I HABEMT 4, 1 H AT LA APL Rl AP2 HAE & — B IR 5

BN — A BE% APA J5, FATHRI S IRIMG A s, WTE:
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Client

AP2

AP3
AP-Client 2.4Ghz link
AP-AP 5Ghz link Client

MEAFE AT LAE S, FER9IN T APA J5, fbFl APL 2 AN IR Internet fUBE&, TESRINE )
A ERRAR AN & 2 RGBS, WU 4 N AH B2 A n] CLSE IR B B U5 fZR g v, 29—A4>
4% APL HlTG, Internet BRI AT DA AP4 A2 NEEANZ, {RIUEVF A Internet P48 AY3E 1

T FE 2 1R A 2% A 4 ANV ol RS IUAE L5 ], D7 1r) 283 (0 i, o0 4 S5 AR5 INF 1) R RN s 1 kA

MR OCHE, 7E MikroTik B, AT DAHCRIAR 4 9 2% 25 45 AR FH BOAS R /NSRS e U IR PR 2, G R
P
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Client
- Clien

AP-Client 2.4Ghz link

—

AP-AP 5Ghz link

Client

MIX—iKkEER], 1XBNZEYLE] APL F AP4 IR [ ZER & A 1 (RCAMERA DKM , Client2 75 23514
Internet, FMIAINE ERTLUIE B, AU ()5 10 B 282 M APL BLR2 3] AP2, {HIX BY2R s ] R A7 76 M 75 2 AE

7 120 W RIZEIR, BT AP4-AP3-AP2 4k 448 77 /& 50+50=100 [} A ZEIR , iXFEF] Client2 AYZREE <=1k
eIk PR ARKE IR IR 5% o

FERXA LR 4 DBEEHEE T — M T, AETCZ IR R 4852 AT LUR I A 30 R K st 4% i 40 T 1«
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Client

Client

AP2

AP1

AP-Client 2.4Ghz link

—

AP-AP 5Ghz link AP4

,‘\“‘- g
"1—-" Clien

AP-AP 2.4Ghz link

AP3

MIANTNIEI—AF 2 Client4 &), AT PUEEAE AP3 N HEIEIN—A AP5 B 4k % % ZE$# 2 Client4,
TR I T 2 VA % A A 0 AR AR A Ao 75 X 4% A 7 AR ) SR G T FE

FUE MR iy EoRAE,  TEZR PRI B DE i RLAZAE T

o TR EHMIERFE SN, HRE IRE T T RIR T

o IRANEBEY SR SR, T PR RENS B S BRI YR

o REMERHIRIEIZ B G, AIRERYRE, FEIES A AT SRR G

8.2 RSTP MESH M4 &

RSTP MESH J73¥

STP fE AR kAR, MK ENEZLE — &K T4 R iR AL, XA ERN
Forward Delay, BHXEGAMESRE 15 #. FEFTA BRI ENZ AN AR B 21, A5 T PR P S H rh ik T 5 1 Ji
A KILE CROZAER AN P Z I3, AT REAALE IR Pt . O 1 DRI N PR (0 1), 2B R 1
—RPE I 2R SR, RIAESR LIRS BRSO AP IaN b — > R 22 3] MAC st EAZ 5RO R hapREs, W
JCUIRZS VI A A2 Forward Delay, IXAEm T BLARIELE #h ANEAL I A 2 7 2R IR I A . (B,
RAE AR LT B R 7 S5k B RIGEN & 2= /D Pif Forward Delay HYSCiin [a) !

i FE A RSTP U Sl# <>k, MirkoTik 7E RouterOS 3.0 fRAEHEIN T rstp ¥hil, XFERE T
TCLL A48 11 BE
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ERmPEF, wTeER, A AP W&, dl T —4 WDS IR ZS, 75 APL F1 AP3 2 iliE A
Internet M%%, A~ AP W& ST — N SR priority S8 (B, L), Rstp 817
TEHLTR R 2 — AN EE W rstp M4, APL 152k priority #1 E A 8000, R J%EAN X 25 (AR 7 A :

Priority: 8000

Priority: 8003 Priority: 8002

Priority: 8001

2 AP IS JE, AR A A SRS 5e 2008 8001 ¥ AP3 L

HEM1 Priority: 8000

Priority: 8003 Priority: 8002

Priority: 8001
W
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T2 7E RouterOS it B 5edk priority 24, RouterOS K rstp BRi\ priority 25 8000:

B Interface <bridgel>

General STF jSta‘t.us Traffic

X

Protocol Mode:  mnone ( stp (& rstp
Priority: 8000  hex

Apply
Max Message Age: |00:00:20 Disable
Forward Dealy: 00:00:15
f o Comment

Transmit Hold Count: |6
‘ Copy

Ageing Time: |00:05:00

Remove

Torch

(]
&
i
=]

running

YRR AP BITEOL, AEAFRBIRERSH, A2 1) WDS IR 2% S HE B 7 K -

RSTP W Ait+H

WDS il AT, FREFE LN, T BT A 2], WLAN ERARRASZ 100, 1 OK
PRI EAS A 10, FREER/ME, AP 2 FRRARMA I A%
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AP2

FATATLAFE bridge [ Ports & F| Path Cost 2%, etherl WAl 10, wlanl AN 74, R44H
S W AR B AR O 4%

# | Bridge [5e]
Eridge Forts Filters HAT Hosts
dr & T
Interface Bridze Friority (hex) |Fath Cost Horizom |Role Eiw
Atetherl bridgel an 10 designated port
D 4-twlanl bridgel an T4 designated port

8.3 WDS &iFtER

RSTP ] MESH fe kA () — 777 30y WDS @i i, BRI IEuf#iiiE 1 MELiise, 2% 14
RE, ML X IR AT # o, WDS &R AN 77 30, B % 1 bridge #7225 I RSTP B, 4
PRER A B, (RIS SEEL B A (] A TU AR » BT ABE 4% (] R TE B #5224 Mode ¥ B ap-bridge, Band. #i% . SSID
i E A F B E AT A T, IR A
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Internet

7£ RouterOS3.0 tF WDS &I N T —41 mesh CEZRIRMZ) [k E, %S 8k WDS T4 H
IR TAERLE P fe i 4% . #EF7 44 dynamic mesh.

IXFE AT R A TN 90 Rl 10 2% 7 a5 3 FH T 2% U5 1) ESROAS i (K X3, R A Jg 2 I AR JE T
PABBUNREE /N, BT XA R A — MR AN A [ R 2R AL, Pl 1 MR BR EE e e o, LB
BTG E RIS S5, PR T S BHRANBA f TAE R . R ER maX R R 2% i i, AT A el
AR —A WDS W BIERMLL, SREE T H il DURMAZ e, SRR R — A Il Rl 2 D09 45 A1 2 B AS £

Fm.

7£ MikroTik Wireless &35 1 34113 1 it B £ 4> MikroTik L2 ¥ H g —A WDS 1@ Lk 4% . X B
A F T 802.11bg ) 2.4G MBI E Mesh M4, AN AP 23— M2, JRH 2.4G ) bg #ril
IR i AP ] (1 AR XA 4 (B 75, G R, RATTET RBAL1A 223 1 Ao isEE, 6 FH 41 R4k ik
w IR RS, SUAE FH P I 468 A 7 5
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Fic ELIX R8N FATT 5 206 Rl — A X4 A BT MikroTik AP 324 Mode BCE Dy ap-bridge, X5 &
ML, AR, BCEN WDS B, SEREMBE W FE:

B Interface <wlanl> @

General Wireless ‘WDS Hstreme Status | 0K |
Hode: TN + | | | Cancel |
Bend: [2. 46Hz"B/G | 2 , Apply |
Frequency: 2412 'iﬂ MHz I |
22 Disable
SSID: MikroTik - ‘ |
Comment
Scan List: | } v!
Security Profile: default }@ ‘ Soeh |
Antenna Mode: {5_;;}}._51};}3_; ‘?J l Scan. .. I
= : ‘ Freq. Usage... |
Default AP Tx Rate: | | ¥ bps I |
: Align. ..
Default Client Tx Rate: | ¥ bps ‘ |
Sniff. ..
|v) Default Authenticate l I
Snooper. ..
|v| Default Forward
| | Hide SSID l Reset Configuration I
| | Compression
l Advanced Mode I

XERNMECEZS%:: Mode:: ap-bridge

e Band: 2.4GHz-B/G
e Frequency: 2412
e SSID: MikroTik
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B Interface <wlanl> @

Hireless HDS }Hstreme Status Compression Status

OO v ranic mesh |3

DS Default Bridge: bridgel =]

|| #DS Ignore SSID

0K

L]
&
N
o
(=]

WDS 241, A 1L & WDS Mode & dynamic mesh, 3512 ZRA bridge 4 bridgel. X F| dynamic mesh

7 3.0 A TR LR dynamic A T Iz 47 ) A e ik .

PSRRI R A E S50, TR — X3 A (1) MikroTik AP %4 G4 S50 L7 A2 A0 F 1. (R T BE 47 (1
XA ZAS AP fEF R BRI, IERI R TA 17 2l bridge [ rstp K5EM. XBEATHE 1w

AT & bridge 1] rstp:

B e BATILE Bridge LA IN— bridgel:

Bridge !Ports Filters Broute NAT Hosts
ol EEirE = = e
[#][=| [~][%] |@] [T] [ settings |

' Name

/| Type

ITx P... Rx P...

R Abbridzel Bridge 6

0 0.

X B IRATT EXT bridgel BI MAC HihtBC B, KIATEREST bridge )&,

Mrie 0= 33074 MAC Hitik,

A RELEIZAT IR, MAC Huhb2 3034, Jy 1 ORIUEMI 2% 5 B A 2 AR X LG B — M &S MAC Hihik 45 bridgel.

General STP Status Traffic

bridgel |

I

Admin. MAC Address: (00:0C:42:1E:12:3A

Hame: Cancel
Type: ,?n dge 1 Al

TU: 1500 |
i ; Disable

MAC Address: 00:0C:42:1E:B3:32 |
S | = | Comment

ARP: |enabled |

Copy

Remove

diliEdd

Torch

running

-

KH#A MAC bt BT RSTP Mesh Mg ifase, AT LLE 2% B —A> MAC Hhht, s % &
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AEfTEE I MAC 7£ bridge .

TER: RAXREN) WDS MESECE, —MAEH TN TN (2 2 MIp A= KR T RN
WHIH &) . AP B AE 5-8 Mo A M4 . SRATZFEN WDS #3052 2IRER I S iR, an R A
W2 XIEMER LTI, AR AE R, KRR 28— AP 1] ISR i IR 17 15-20 NEA .

8.4 %#EM Mesh MK EH

Z 1 Mesh 2 dkar—F B daH HIEM 1 5KICLARBE MR o S S s R (K 4 R R T R
[, FEMOR X B E /N R, T A R ERCRAN KA, JA12 25 8L F e e XOR 2R, H X R 2R
v AT R, HEATR DO I A M R4 1 S R RANZ AN [, RB433/AH. RB493/AH. RB600
SRR R 3 AN 4 NSk N . 23 Mesh DURA 3 ANME B BHO ], AT 1 Aok
RO TN, PRIEE TH L8R, HoR 2 XA IL X AT B o, N7 s AR AT 05 5

Internet

28I Jok Mesh i, BEIRAME S IE A, W55 HEFRERB/D B IR, HEK AP —
A et 1-2 Db, (HIXAEAER o AORCRADG BSS, WARREEORAME S, & 2880 AP 4%, (2
W AGEE 2 2 1) RouterBOARD 7 i, WA 5 BN JC LR R ZR,  KRATL) T ReAS, IF M5 Ko 4t
F R . FERCH, FRATFIFER A RSTP 5 WDS 45417520, B APL (¥ BRI HY 1114 9 45 FROAR S A5,
RV E ) RSTP A2, HAH) AP MRS /5 E i BAL S Z0 . «

%ED Mesh %%ﬁﬂﬁiu :

AV PrA &t By AP-bridge #a, o E TR s SR S BIANE], — B T3RA TR
5G i, 2.4G H T8,
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5 HAbE R HAH F R A S A0 SSID, #i3(h ap-bridge, {H&+ 5% 7 1) SSID ANfH .
B2 18] ) SSID AHIA, RGHIARTT AT,  LLi S itiE 2 L T4
i) AP FBE — DN AER K &, PREDS 2 EHF RPN AP b, BRI 2E .

B =A% g X3 bridge W, JFiE RSTP LSRR 240

HATHEILAE > RB433 L3 3 MLy, —AMMHTETERE, 550 T 45 5 -

FAHE wireless 97 d2 LM~ L RCHI 4 0mER8, — RBCE 30 & in LhAL A id -

EN Interface <wlanl’ EI
Data Rate I' IS Hstreme Tx Fower ... | 0K |
Area: | |‘r | Cancel |
Max Station Count: @ | | Apply |

bk Timeout: ||:13-'n=ami|: "?lus
| Dizable |

Hoize Floor Threshold: | |‘r
| Comment |

Feriodic Calibration: |default =]
Calibration Interval: |00:01:00 | | Lot |

TETCLR I wireless 80, FRA1CHH Default Forward &%, 25 1F 04k 40 2 (A4 HIiEAE:

Default AF Tx Rate: | |T brs

Default Client Tx Rate: | |v bp=

Default Authenticate
[|iDefanit Forward

[] Hide S5ID

[] Compression

dizabled | YULNILE ap

YuSong - 187 - http://www.irouteros.com



RouterOS Wireless ##& v6.3.1e

PAEPFPECE, REPE Lk f I RCR AR E I -

8.5 Station =R TEHE AV AP ik

T RouterOS {4k RB ##1F /v station (BI&Imi#) I, EZ/NHIFE SSID K AP kb ) anfar g
W, RZ AT T AP WHE, HS AP B & T, 1E & & Mg AP JEil 1RGN, 78
AP JEuh B4, AR AR A S AP PE R, T2 2 i 3 Q. V)4 AP {5 5 s i E iRt 2
ST, U{E SR TOVE A T B, PR TR B e 1 A ) B HARAE S BOR M AP L.

HRAEAE = o BEFRATT AT DU Ik I By >4 e 4 AP BEShf5 S, AR T 2/, WAMEH 2K station %
WA VIR . BRI - IERER, JE BIEEZ /MR SSID 1) AP Bk, R4 (E 5 omA
B UF ) AP FE3s, [RARYEIX AR, AT DLELR A RB LM -EWIIG L —k CRREE LD, ik 4hifE 5%
M\ registration-table H it FR, FFNEPHES

MIRMIERTS T, £ RouterOS W €A FalRiEr), AUl A HIVE M AT A SE B, BIA S
BCYRTE S0, PN SR R ME, B E, ST AEIAUS MR ERAE, SEELUIH ) H . SXRE I
2 IE RN 2% AN TR, BRI I ES S b, BE S A, WA VIR AN SLE R A I )
SHZK, RIEZTRR—Hat 2-3 ML,

NS

:loacl sig

:set sig [/interface wireless registration-table get [/interface wireless
registration-table find interface="wlanl"] signal-strength ]

:set sig [:pick $sig 0 [:find $sig "d" 1]

:if ($sig < -80) do={

/interface wireless registration-table remove [find interface=wlanl]

JAIZAT, TFEALE RouterOS 1HRIMESSTETE A, W B FISATIE], f&/NpRAh “F7, BE# N /system
scheduler (Bt E#/EFLIZ% (RouterOS A RIF5E) & 39 =)

8.6 ETF Connect-list i} Station T8

TR VL& M RIEVI G B, B FEAA/E 2 AN AR SSID ) AP &3, U244k #4455 50 i IF1f) AP
B, XHILEEMA connect-list %58 MIX MEE, @il connect-list SERCH AP JEuEFIUCHDL (35624
A AP i1t MAC Hhhb) (5550, 2R AP EIEHIES M T e edE, SWiftgidEs:, xf
station 2x2%i{i& 4% 2| connect-list A AP %k, HAZ SVEEITEL E ME N

o WLRKBEE: RouterBOARD # % RB951Ui-2HND

 RouterOS Jg4: v6.38.1

o  HAWEREM: 2 4 ap-bridge, 1 &1l station-wds, FrfF 4 @7 rstp () WDS @M%, 2 &
##% ap-bridge LS ECEAM I, J&H wds-dynamic, %1% bridgel

o MAIFEE: =N

RAE L ERIECE, T s B & A R 245
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AP1 it B 23

/interface bridge
add name=bridgel priority=0x8001 protocol-mode=rstp
/interface bridge port

add bridge=bridgel interface=etherl

/ip address
add address=192.168.11.50/24 interface=bridgel network=192.168.11.0

/ip route
add distance=1 gateway=192.168.11.1

/interface wireless
set [ find default-name=wlanl ] area=mik band=2ghz-b/g/n channel-width=20/40mh
disabled=no mode=ap-bridge radio-name=APl ssid=mikl wds-default-bridg

bridgel wds-mode=dynamic-mesh wireless-protocol=802.11

AP2 Bt B 2%

/interface bridge

add name=bridgel priority=0x8002 protocol-mode=rstp
/interface bridge port

add bridge=bridgel interface=etherl

/ip address
add address=192.168.11.51/24 interface=bridgel network=192.168.11.0

/ip route
add distance=1 gateway=192.168.11.1

/interface wireless
set [ find default-name=wlanl ] area=mik band=2ghz-b/g/n channel-width=20/40mh
disabled=no mode=ap-bridge radio-name=AP2 ssid=mikl wds-default-bridg

bridgel wds-mode=dynamic-mesh wireless-protocol=802.11

station it B %%

/interface bridge

add name=bridgel priority=0x8010 protocol-mode=rstp

/interface bridge port

add bridge=bridgel interface=etherl

/ip address

add address=192.168.11.55/24 interface=bridgel network=192.168.11.0

/ip route

add distance=1 gateway=192.168.11.1
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/interface wireless

set [ find default-name=wlanl ] area=mik band=2ghz-b/g/n disabled=no \
mode=station-wds radio-name=Client ssid=mikl wds-default-bridge=bridgel \
wds-mode=dynamic-mesh wireless-protocol=802.11

/interface wireless connect-list

add interface=wlanl mac-address=E4:8D:8C:60:B6:CD security-profile=default \
signal-range=-50..1

add interface=wlanl mac-address=E4:8D:8C:BD:14:D1 security-profile=default \

signal-range=-50..1
AL

FEAAE F REAS FI W (5 5 3 B T 2 D RE LR, 83 connect-list HIi S 5k D)4 AP £ FT4T 19, 1
Bt E 2-3 MU, FEEHTRENHENR, signal-rang % ~-50 %] 1dBm & vaE, Bt in 2
bR 75, 5B s s 588 5 /E H signal-rang AL E .

PLEINR 2T 802,11 vhill, HMCh nv2 Hhida, connect-list Yj#4x2:%4, 1584 connect-list 2%k
B, wireless A5 # CPU 100% (i 24014545 mikrotik, FH32|RIEEFLRASBIE), nEs
Ja MK D, &% 384108

8.7 HWMP+ Mesh & MIR L%

HWMP+2 MikroTik HTC£E MR N 48 Mesh & S 2 226 P 56T IEEE802.11s HL % Hybrid Wireless
Mesh Protocol (HWMP), e T & 18 STP A= Bt U il B PRIA B I B L B A2 . HWMP+ B BOIEAREFEAE HWMP
] IEEE 802.11s Ei%,

Ve XA R RGBS FITEL ARG (WDS) o« HWMP-+RER R 2% [ B 35 455 LUK R4 1
WORIZ%,  RIHCAR AT BLR T BT S i LUK R 20 A 32 558, Bl RN 34 WDS MITELR A

RouterOS Mesh T3 T HWMP, Mesh 5 RSTP 24 M X HI7E T, HWMP & 3% T B iR 2 H5 sk 3
£, 1 RSTP N2 MR 4 % 428 B TF A e B i 42

interface mesh BH¥

PREQ BFHITER
PREP B M&

admin-mac (MAC #ilit, 2RiA: 00:00:00:00:00:00) — F 4 fcf) MAC #hlik, 24 auto-mac &N
disable J5 i fFEFH .

arp (disabled | enabled | proxy-arp | reply-only; ZXik: enabled) — it i ik &

auto-mac (boolean, ERi\: no) Wik E NEEA, XK admin-mac K24 E R 1% E mesh interface
b S A A e R g
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hwmp-default-hoplimit (integer: 1..255) — % i ¥ i~ ORI BRR S8, 7£— HWMP+5045
Wb Rk, BRRRBRERIREIE, Ko A ER.

hwmp-prep-lifetime (time, BRik: 5m) =l Wi 2] PREP 5t PREQ 15 5[ 2E 7715 [H]

hwmp-preq-destination-only (fi/RfE, Bik: yes) -- 2% KA H gl LS. hwmp + preq ift
B

Pl

hwmp-preq-reply-and-forward (fi/R{E, BRilk: yes) --=2 & a5 SR iZ &k H hwmp + preq iHE
o, WRE . NATFY hwmp-preg-destination-only #i2%

hwmp-preq-retries (27, BRik: 2) = bt BEREA BT, 2K EIRFENE & MAC ik

o

hwmp-preq-waiting-time (58], BRik: 4s) — LK & — AR —4 PREQ 135 £..
hwmp-rann-interval (iE, Bik: 10s) - [H[FE£ KKk i% HWMP+ RANN 15 &
hwmp-rann-lifetime (B8, BRik: 1s) — AEIEKZMNICE] RANN {5 8 1 2E A7 )

hwmp-rann-propagation-delay (¥, B®ik: 50) — £ A#i%A5ki% RANN 8. HANED» 22—
+5(100cs = 1sec)

mesh-portal (fi/R{E, Bik: no) = BEHEEEIXMEIA—A Mesh MZERIAT.
mtu (FF, Bik: 1500) — & kLT
name (FfF) - LK

reoptimize-paths (fi/R{H, BRik: no) — 275 E W4k &% PREQ 15 81 i M5 (1) MAC ik, Gl
M NG H AR IET Turing W ERIEH AN EE: RS AR —Etit PREQ FE, W IREI
HHEE (EBIZRNERD

/interface mesh port Jg1%.

hello-interval (F}[E], ZRik: 10s) — k% HWMP+ Hello {5 B & kI alA R . R AL T LR R 28
I

interface (interface name) - #0488, — M EOGUFEELE Mesh

mesh (interface name) - & T-#—/> Mesh 7

path-cost (#%!: 0..65535; BRik: 10) — % RUBRATEA, I8 I iR AR BR A% v sE 156 F 1R 2 e P
port-type (WDS | auto | ethernet | wireless) — & Jf] {157

e auto — ARHEIE 1A [ By e A A

e WDS - — ML MRS L, —Fh X mtgiEs:. mfE MAC Hihib il o2 & s 8m 1550 .

e ethernet - zfE MAC Hihbiliid &K HWMP+ ) Hello {5 2.« USRI MAC Huhlksk 54 & 1
A CT S|
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o wireless - 7fE MAC Huil3REGHE i To 2k & 3 50 i

port-type-used (Ri%, wireless | WDS | ethernet-mesh | ethernet-bridge |

ethernet-mixed) - EEEFFH KRS
/interface mesh fdb j&tk: HUERARE T Mesh £ 1 # & Hudfa F (FDB) .
mac-address (MAC #ilit) — MAC HuhibAH %} 5 ) FDB i %30 H
seqnum (BR) — [FH0% 5 8 H 2 8% i b e a8 B
type (local | outsider | direct | mesh | neighbor | larval | unknown) — FDB it ¢ [#) 2575

e local - MAC HilitJ& T AHh % fh 2%

o outsider - MAC HilitJ& T Mesh W% 4h 115 %

e direct - MAC HilitJE T7E—/> Mesh W% — /N2 L TELR & 7 o

e mesh - MAC HititJE T— M & 2IA T Mesh W%, AT LU P EBEE 450 W 45
e neighbor - MAC #htikJE T —1> Mesh B a8, J&— A EEMARE B 2%

e larval - MAC HitibJ& T —/ R AL Mesh 4%

e unknown - MAC HilitJ& T— AN R A%

mesh (interface name) - & T1X/> Mesh [ ¥ FDB il

on-interface (interface name) — Mesh & F{&#iE %k, —Fh next-hop 14
lifetime (time) — WIRICRUIA MG K, W o E SCEAFI A .

age (time) — FDB i/ i i

metric (integer) — metric {5 /2 ¥% &l i 5 il ok 5E s AT

fiH wds-default-cost Al wds-cost-range Jo£k#z 1Sy P, % WDS [ RAK 4
Ak )y path-cost 3 I BNAS R IS P ks 32 11

Fz A sEf

il wds-default-cost il wds-cost-range JCZ&H: IS E S HPMUEH, 1% WDS HI AR i RAE
4 path-cost ity [ ) 28I 2 A% £z 1
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A client MAC=00-0C-42:00-:00 BB
IP=10.4.02
WDS WwWDS
MAC=00-0C-42:00-00:AA, AR
00:0C:42:0C:B5-A4 MAC‘Olopffd“foog'oo'CC
IP=10.4.0.1 wWDS wDSs T

MAC=00:0C:42:00:00:DD
IP=10.4.0.4

XN ES WDS &8, YELERE G 30, 2 HINE] Mesh 3. IR 1R SR 24
ffiF: —AH AP [RIFEEHE, — NSRRI AP E., H— AN EE&EEDFEHRANTLLEN RO,

NS EE T A ) AP:

/interface mesh add disabled=no
/interface mesh port add interface=wlanl mesh=meshl

/interface mesh port add interface=wlan2 mesh=meshl

# HT AP 8] E Bl interface

/interface wireless set wlanl disabled=no ssid=mesh frequency=2437 band=2.4ghz-b/g

mode=ap-bridge wds-mode=static-mesh wds-default-bridge=meshl

# HT & P i sz interface

/interface wireless set wlan2 disabled=no ssid=mesh-clients frequency=5180

band=5ghz mode=ap-bridge

# N AP BLE — AN AR WDS #2138
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/interface wireless wds add disabled=no master-interface=wlanl name=<descriptive

name of remote end> wds-address=<MAC address of remote end>

HE: XERWDS #E N EREFI, FARNTERHFZFAS WDS 8 , SRR
wds-mode=dynamic-mesh, Fif ] WDS #1162 H shfil .

TE HL SR T I I e B RO OB A ) . AT LA H /interface wireless security-profile.
FEH A A EREE R ER R P miERES Wlan2 ) -

[admin@A] > /interface mesh pr

Flags: X - disabled, R - running

0 R name="meshl" mtu=1500 arp=enabled mac-address=00:0C:42:0C:B5:A4
auto-mac=yes
admin-mac=00:00:00:00:00:00 mesh-portal=no hwmp-default-hoplimit=32
hwmp-preg-waiting-time=4s hwmp-preg-retries=2
hwmp-preg-destination-only=yes
hwmp-preg-reply-and-forward=yes hwmp-prep-lifetime=5m
hwmp-rann-interval=10s

hwmp-rann-propagation-delay=1s hwmp-rann-lifetime=22s

[admin@A] > interface mesh port p detail

Flags: X - disabled, I - inactive, D - dynamic

0 interface=wlanl mesh=meshl path-cost=10 hello-interval=10s port-type=auto
port-type-used=wireless

1 interface=wlan2 mesh=meshl path-cost=10 hello-interval=10s port-type=auto
port-type-used=wireless

2 D interface=router B mesh=meshl path-cost=105 hello-interval=10s
port-type=auto port-type-used=WDS

3 D interface=router D mesh=meshl path-cost=76 hello-interval=10s

port-type=auto port-type-used=WDS

FDB (% & %#& F Forwarding Database) 7t 4 IIRES T & A MAC Hilik{E &, Mesh 1 SURERE R
A b T FI BRI 2 Mesh 48 )& -

[admin@A] /interface mesh> fdb print

Flags: A - active, R - root

MESH TYPE MAC-ADDRESS ON-INTERFACE LIFETIME AGE
A meshl local 00:0C:42:00:00:AA 3ml7s
A meshl neighbor 00:0C:42:00:00:BB router B 1m2s
A meshl neighbor 00:0C:42:00:00:DD router D 3mlé6s
A meshl direct 00:0C:42:0C:7A:2B wlan2 2m56s
A meshl local 00:0C:42:0C:B5:A4 2m56s

[admin@A] /interface mesh> fdb print detail

Flags: A - active, R - root
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A mac-address=00:0C:42:00:00:AA type=local age=3m2ls mesh=meshl metric=0
seqnum=4294967196

A mac-address=00:0C:42:00:00:BB type=neighbor on-interface=router B age=1lmb6s
mesh=meshl metric=132 seqnum=4294967196

A mac-address=00:0C:42:00:00:DD type=neighbor on-interface=router D age=3m20s
mesh=meshl metric=79 seqnum=4294967196

A mac-address=00:0C:42:0C:7A:2B type=direct on-interface=wlan?2 age=3m

mesh=meshl

metric=10 seqgnum=0

A mac-address=00:0C:42:0C:B5:A4 type=local age=3m mesh=meshl metric=0 seqnum=0

M ping :

[admin@A] > /ping 00:0C:42:00:00:CC

00:0C:42:00:00:CC 64 byte ping time=108 ms
00:0C:42:00:00:CC 64 byte ping time=51 ms
00:0C:42:00:00:CC 64 byte ping time=39 ms
00:0C:42:00:00:CC 64 byte ping time=43 ms

4 packets transmitted, 4 packets received, 0% packet loss

round-trip min/avg/max = 39/60.2/108 ms
Router A %R #| Router C [1#%4%, FUILH—A ping AR FHHK— .
FEFEFRATR AT LR IS 1P J2 1 ping FR4% A:

[admin@A] > /ping 10.4.0.3

10.4.0.3 64 byte ping: ttl=64 time=163 ms

10.4.0.3 64 byte ping: ttl=64 time=46 ms

10.4.0.3 64 byte ping: ttl=64 time=48 ms

3 packets transmitted, 3 packets received, 0% packet loss

round-trip min/avg/max = 46/85.6/163 ms
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HWMP 24514

1. REIAR

—p = PREQ message

Router A AHEEFRINZE] C 142

—p - PREP message

Router C KIXHFFZHKAIE A
18 37 & HWMP+2JE % 2410l AODV (Ad-hoc On-demand Distance Vector %3 i & E Z H A

W HEE ERES ML, AODV B FEElT mi I ASFRSEYE S ST il iR BN I 24 3 41 A e 2 AUAE A Ml 55 BIIA I
A BN SCRFZM 55 A W B T8 T KB R AT R s R BRI T 4D
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HWMP+7E—Z EOR IGO0 T I BAR PRI 2, JE R M 2% th AN AR B A1 SR 5 2 (PREQ).  H ™Y
RECE AR AR LRI S 2 R B KRS B (PREP). EE: WURAARMILE T — D% &, % AP Tl
{1 2R AR (] . B PREQ LA 4 ).

ARG TR sl 4%, SO 2> A A 2R IO A 5 mesh 4

2. EFAER

— - RANN message

ARAT A AN RS RANN {5 S,

— - PREG message

PN B A5 8] . PREG
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FEFZ AT Lt SR E VAL (protal) , — M FIARERES t &8 32 T ER B L E I 4%

FE R 26 N I AR AR B (RANND 2 BEAT AR TN f e PIFRET 2 N — AN B AR AHE S (PREG)
XA REE RN T AR R AR AR Y R

BEAR N IR T2 — FhBROARR 1, 0 SR —> A I e A $R 2R E 10 H ROBRAS, K U Bl RS B i
ERAN T R, WERETRE, A FDRE 9 AREERS TR BR AR . IXANATBLS| F iR AR, BRAFSUR IR E RN
RS, B — 2 O MR 2% N 5

T3 757 & A 9 2L W Mesh 4% 2 B NIFEEZ N T R

3. #RIMEBERMR

——= - PERR message

BN K, RN EATESE

HWMP+ i ] g A48 1535 B (PERR)IE & — MERIH K, XS E S RERIFTA 19 AT Ha i 19 s ] 2
HAEIs, U5 SRR PERR J5 2 55 BRI .
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$hE=E CAPsMAN

Controlled Access Point system Manager (CAPsMAN), B AP #=# &%, ReEP SIS, RIEE
FEA S CEE AL BE . 76 CAPSMAN 22 %0 6L 25 404~ AP (CAPsMAN R B 45T R 45, CAP ARFHEET AP) , CAPSMAN
AR LT E R B, 4P P IS IE AR A

9.1 T4

EETIREA: wireless-fp

2 CAP dz & 3, 3575 CAPSMAN & BRus &L, 8% AP H B3 HI0% P o, K32 B CAPSMAN & B
AR P i 3RS . CAP AN AU i oLk 32 2 T N8 AEnD, WRYEACE , Bk R 2 E Hm gk T 4E
LOFR, 5 R R B A ML CAP,

CAPs EHLTIRE

e RADIUS MAC B&iF
o WPA/WPA2 224N
o TBA

CAPs Manager 4% /i

e Nstreme AP 3 Ff

o Nv2 AP 3CHF
o TBA

CAPsSMAN Tl g 60, ] DA ST 22 355 BFAF 4 i) RouterOS v6.11 LA A, CAPSMAN Ljjfg it 7 il
W, FTLAThRE R N AST I wireless-fp-6.11-mipsbe.npk, %3 5K B QR B wireless ThREH, IhREt
TH )5 wireless ThEe ik HaZEH, wireless-fp B GZIRELLGE ATRES&IF) &

Fackage List

T Checlt For Updates Enable Dizable Uninztall U

Hame Verszion Build Time Sel
& adwvanced-tools B.11 Mar /202014 09:16:21
& dhep B.11 Mar/ 202014 09:16:21
S hotspot B.11 Mar/ 202014 09:16:21
S ipvh 6.11 Mar /20 2014 09:16:21
Srrp 6.11 Mar /20 /2014 09:16:21
Srouting 6.11 Mar /20 /2014 09:16:21
& security 6.11 Mar 20,2014 09:16:21
& =ystem B.11 Mar /202014 09:16:21
S uzer-manager 6.11 Mar/ 20,2014 09:16:21
wireless B.11 Mar 202014 09:16:21
Siwirelesz—1fp B.11 Mar /202014 09:16:21

AT LLTE winbox H & % CAPsSMAN .
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Huirck Set

L CAPsMAN

"8 Interfaces

4 Wireless Interfaces |Pru:-vi5i-:-ning Configurations Chanmels Datapaths

R gd :
= = [+][=] [][»] Mensger ||
4 PP
= Hame 7 |Type MU L2 WU |Tx v
== Switch === dizabled
2 Mesh ME G oapl Interfaces 1500 1600
28] TP [* CAFP= Manager
15| TPwi 3 [w] iFnahled | 0K |
ﬂ Routing [ Certificate: | | b Cancel
{5 Systen I CA Certificate: | |-
equeuﬁ [ ] Require Feer Certificate
[ Files
Generated Certificate: | |
=] Leg
. Generated CA Certificate: | |
ﬂ-Radlus
%Tnnls 3
[ Hew Terminal *l | e
1 item out of 22 (1 seleacted)
=9 1co

B wireless 3251, W] LUE F| CAP 3T

ﬁ' Quicl Set
1 CAPsMAN
|## Interfaces

3 Wireless IE”E' B St

Hame ¢ |Type L2 WTU |Tx
B ¢bwlanl Wireless (hthero. .. 1600 131.9 ki

Interfaces

H=treme Dnal Access List Registration Conmect List

| Freq. WUsage

EE Bridgze
=3 FTF

== Switch

%15 Mesh
235 TF I3

Bl CAPSMAN &y CAP EHEZE 30, CAP A& HL M < 3%
9.2 CAP ¥%#%% CAPsMAN

CAPSMAN RS E N TCL M 2 R L B i, FR2 2D —A> CAP 415 CAPSMAN @ arifs:. —MEH
B @A LME ] MAC 80 IP Z PR 22421 DTLS.

i H—A CAP feftid 7 ) i B 42 2 CAPSMAN & RIS, (HEHRERIFA %4, BT 25 88 2
AR, Bilin IPSec sRHAbINEFEE . CAP iE45] CAPSMAN S F241F
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1. CAP #%43%] CAPSMAN e T ZM=F (MAC EMIP 2) & %
MAC Zi&EE0e

« WA IPEEZS CAP
»  CAP fl CAPsMAN W ZifEAH A —JZ &b, R Ac sl M 2% ()= F%E, #lin EolP)

IP Ei%# (UDP) Hit:

: W%%E%*@N
«  CAP &L IP PhiliE#:F] CAPSMAN

R T ZEEEN, R CAP 5 CAPsMAN #A MR — )2 M4, 2y CAPSMAN 43ic IP sk,
L. ity B R AT

2. NT 5 CAPSMAN #rri%EHE, CAP &PAT — NEMEEME, AHRNEIE, CAP il Ei%E#: CAPSMAN,
B — AT LLZE AT CAPSMAN %1%, CAP EH:—/NATi54T 1 CAPSMAN 2 #E4T i N1k

o [CEEHIP bt
o M DHCP k45 2338E CAPSMAN IP ik
o FEEUREN IP A MAC ET %

3REL CAPSMAN %K #0575, CAP EF—A> CAPSMAN iE#H:5:1 DL R HL
« I’} caps-man-names S35 EEHLIK (/system identity £y CAPSMAN) CAP ¥4l
JeikfE. WRESHONT, Wi HAL CAPSMAN.
o MAC REEMNEHET IP Rk
3. ¥ CAPsMAN % H 4%+ )5, CAP 23 DTLS #4, LR RRiEst.
o  RHIFHTE CAP Fll CAPSMAN, A HIGE
o N5 CAPsMAN EHIZRERCEIET - CAP &7 CAPsMAN [ES, iXHf CAPsMAN 4 Ziific &
N require-peer-certificate=no, CAP LR EIL T, BIATPAGIE
o CAP f1 CAPsMAN #EC B k15, UE5AH HIGUE

4. 7FE DTLS &g 7 )5, CAP £ CAPSMAN if-1i#2{tf) CommonName B!
caps-man-certificate-common-names, X4NFESHFIERG S RV CommonName fi. 444
FIRANT, CAPSMAN DAL EUET:, WiRF|F N7, CAP A<fi® CommonName FEL.

CAP Hzj4iE® CAPsMAN

CAP GEBCE H 208 e Fr e 1) CAPsMAN, € #7718 it id 5% CAPsMAN [1JiE+ CommonName -,
CAP 8i5E F - I FT A J5 4210 CommonName 38 , X AN ZhBEHT (# FIE 5 #) CommonName FE.

BEDRE A il — N

[admin@CAP] > /interface wireless cap set lock-to-caps-man=yes
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9.3 Datapath L&

Datapath # &%} % CAP % RHHEHI%H %, #£ CAPsMAN datapath % & datapath %, %1%
4 /caps-manager datapath 5% HE:1E configuration X &, tHAELE interface F1HCE

Datapath A WA 3= Ei#% kB

* local forwarding mode CA#f R B) |, B CAP i Jo 4o A 42 15 e Kt

* manager forwarding mode (R LA , CAP #rf #k 2 5kl ki 2] CAPSMAN,
CAPsSMAN 4b3 f5 PR A IE L ) CAP. FERX AR AR E 7 i 1) 5 7 I 882 K #8 L. CAPSMAN
s il

R A B AN R BRI R, MAER a1, B —4 CAPf 2 5k TGk, —ikn]Eifid
BN AR, —BENEEE RN XWFEFSEHT Virtual-AP M+, A& 2 Virtual-AP id 2 HE T
8 (master-interface) #n] LLIEEEAS [F] 55 K AR 2

KREHEOLT datapath B S FE P AR, BOVA L A0 CAPSMAN ANRESE— il CAP %L
Pl e, X T4i— 1) CAP B2 il MU - Bodh % 5 A i Ak

N2 datapath W :

« bridge - #In#FEEn bridge #11, BI¥ CAP IMATRE MM, w2 bridge #0 E 4R E

e bridge-cost - 4 bridge RN, AW E I RA TR

* bridge-horizon - 4 bridge HBiN, AJ 5 B K7 FIM P b MR A 2

+ client-to-client-forwarding — %& /)" i 2% F o B B M R 5, Bl TR fiAbA 12 8] B 800s 4%
TEA S AR TRt CAP HATALEE, & A% A4 CAPSMAN 4b 3

« local-forwarding — %% & it

+ openflow-switch - *4 openflow PMXACE f5, w¥#INE] OpenFlow & # 2%

e vilan-id - M vlan #:0U5 M, HH vian #-%%, XE & ER vian id ¥ 5 E 2~ St b

* vlan-mode -#55€ vlan #3, Bl vlan WEAFTHREE . LRI

Local Forwarding &3\

R T RL M RAE S CAP ALBSRALT — @K AP, JFE K IEH Hade i . CAPSMAN K A2
TN e A AN AL BRAE AT Bt iot, IR 3 T R O TE BN i A 73 e Ak P

MM JE A CAP, FLEWS#isek, RURESH—SHXS 545 CAPSMAN FH5CHEE (7
mac-address. arp fl mtu) , FEICLM R CECIIEL E A 2 N H B hRTE LM -RECE H, @it
CAPsMAN #Z#l] -

[admin@CAP] /interface wireless> pr
Flags: X - disabled, R - running
0 R ;;; managed by CAPsMAN
;; channel: 5180/20-Ceee/ac, SSID: master, local forwarding
name="wlan2" mtu=1500 mac-address=00:03:7F:48:CC:07 arp=enabled
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interface-type=Atheros AR9888 mode=ap-bridge ssid="merlin"
frequency=5240 band=5ghz-a/n channel-width=20/40mhz-eC scan-list=default

Virtual-AP M-~ 7 local forwarding =04 s B A Virtual-AP R

S - slave

/interface> pr
X - disabled, R - running,
MTU L2MTU MAX-L2MTU

[admin@CAP]
Flags: D - dynamic,
# NAME TYPE
2 RS ;;; managed by CAPsMAN
;+; channel: 5180/20-Ceee/ac, SSID: master, local forwarding
wlan2 wlan 1500 1600
3 DRS ;;; managed by CAPsMAN
;77 SSID: slave, local forwarding
wlan6 wlan 1500 1600

[admin@CAP] /interface> wireless pr
Flags: X - disabled, R - running
managed by CAPsMAN

2 R ;i
local forwarding

SSID: slave,
name="wlan6" mtu=1500 mac-address=00:00:00:00:00:00 arp=enabled

rrrs

interface-type=virtual-AP master-interface=wlan2

FLE Virtual-AP MR 2SI EEN, KLt B S A BT CAP sk, flansric IP il 3]

Virtual-AP [, XFERIEC EA 2N 3| Master T4k Mk
A BT H YRR KBCE, CAP RERCE 2 bridge ', H. bridge A& H 3N CAP BRI ek, 24

SRATHE/Z CAPsSMAN ff] bridge B4 5 H, XAACE{E/interface wireless cap X5 AL E

Manager Forwarding &3
EXAMER, CAP KIkTE L4 RN/ K 1% 585 3] CAPSMAN, CAPsMAN #6i| i fr) CAP [fii & Fkk
A5 F CAP #258.

AN

R, ORI B i [ A Virtual-AP R -R ] L

;;; managed by CAPsMAN
5180/20-Ceee/ac, SSID: master, manager forwarding

1 X
;77 channel:
name="wlan2" mtu=1500 mac-address=00:03:7F:48:CC:07 arp=enabled

interface-type=Atheros AR9888 mode=ap-bridge ssid="merlin"
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Datapath Sz

T Datapath {1, X HE AL Manger Forwarding mod 5 BREE R SRR T, SHHE R
R E A BG AP, 75 8@ &4 CAPSMAN K55 ANTE £k 17 10 1 i 1% /7 i it AT 48 rh s s A
W, FrRl . Hsz CAPSMAN ) datapath ] LLSZEiax #4y, (HASRE 257 bridge J& k] 748
B = ZA R, ik RSTP AR 58 il

I H AT W8 T M, AR IEWINFE RSTP [%%, RIRFT AP BLENEWINE, HEHRE
—MRAT RIS, R REIMHE A =R, IRl DHCP 73AC TP Hihil, BREESE nat Al s G554E

WHE, A AP, 73 BIFRMLK), #ES—4 bridge A1 E St e%%, A H O hosts #I#, 24H
J*mac: 00:00:00:11:11:11 EE G, XN ZEMEE LS VLAN, T AR & E R X 2Z A P MAC,

KRR AT M I, LR A R 1~2 MR (JER LIS i V) Bk # B0k T
M 2w vt iR AP)

/ Priority: 8000
R A

“~2e host: 00:00:00:11:11:11

Priority: 8001 1

st: 00:00:00:11:11: 4 e
host: 90:00:00:11:11:11 ~ - host: 00:00:00:11:11:11

e 5
API &/ AP2

Mac: 00:00:00:11:11:11

MELE CAPSMAN 22 25011 RSTP M 4%, {EHAZEEN AP #iH B iy bridge #1 hosts %138, BT &7
7 CAPsMAN &3, TR CAP &ALk Rkl R i£%| CAPSMAN 43, Frll bridge R —4, e
CAPsMAN EHIZEA g, uLAFEf# N CAPSMAN &l e — /N KAZHebL.

R, CAP1 #1 CAP2 [T 237 WiFi B oLk, %A H T [#:1E, bridge Z377F CAPsMAN L,
B hosts & # | i1 CAPSMAN 52 /% .
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Priority: 8000

Mac: 00:00:00:11:11:11

FTULEEE DY, DLRTHY AP 282, A AP #E — NS Hebl, #F LIERE] LRI — SIS, MHER
CAPsMAN & T4 Jo 2 2 s HERGX I RATHML, P IE AR LA T “AP ZZHL” .

9.4 CAPsMAN =L

N MR CAPs BRI S, RTINS H A — CAPSMAN Fll—A~ CAP, fihfi]z At —
A5, BISRH — )2 MAC @7 Hi%, TCiE R,

CAPsMA
— MG ER

N

g M Cap

Client

Z I8 CAP 5 CAPsSMAN %4, ATLUEE MAC 21 1P 2i%$#:, CAP thE % H3#4 & CAPSMAN
ke, A LLE caps-man-names #%#%, iX B CAPsSMAN 5 CAP &3t T — R, HXANZEMKNE —4&
CAPSMAN, At DAFRAT T 5 37 7% (1) i 5

JE Bl CAPsMAN
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T CAPsMAN 5 CAP T~ EM4 5%, HAUHRA—1 CAPsMAN, FrLAFA11E H CAPSMAN,
CAPsMAN IJgE ] DL 2235 2{T{7] RouterOS “F-& I+, A RB750 14 CAPSMAN & H2%,

Interfaces |Pr-:nvisi-:nning Configurations Chanmel=s Datapaths Sacur

[#][=] (][] =

s

CAFs Manager

Enabled |

Certificate: | | hd

Ch Certificate: b
| '

[ ] Bequire Peer Certificate

Generated Certificate: | |

Generated CA Certificate: | |

Ja Fl CAPSMAN J&, TFE0K CAP ##:5] CAPSMAN |, XHIRA1E—& RB411, @it etherl #E#:3)
RB750, #2akillf /e CAP FIFRThRE, HEA wireless wETil, ikF CAP SEH

ﬁaul I:k SEt E
1 CAPsMAN

W Tnterfaces Interfaces |Wstreme Dmal Access List Registration Connect List

T |2 [2]5) (5] [T J{seume e v
Eg Eridze |Hame i |T3-'pe MTU |Tx

o XS dbwland Wireless (Athero. .. 1800 0t
S FFF R P Wireless (Athero. .. 1800 it
== Switceh

“Ia Mesh

i2ss5| TP

Lon Ruwstem 2

N CAP RS, AR CAP ThfE, #%FF wlanl & M-, Rl CAPsMAN M-F>4 etherl
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Interfaces |Hstreme Dual Aecess List Registration Conmect List  Sect

[#][=] [l car
Hame ¢ | Type L= MTU |Tx |E}

. ]

Seanner || Freq. Usage || A1

Interfaces:

Certificate:

Discowery Interfaces: EI -

CAFsMAN Addresses:

H

CAF=MAN Hames:

& 4 4

CAP=MAN Certificate Commen Hames:

bridee: [rone 3]

H

‘|

i B 52 15, CAP FFU6 E 2014 & — 2 W %% 4 ] CAPSMAN 5188, K241 L8l 5 CAP %4 I CAPSMAN,
mrE

CAF sMAN =l E3

Interfaces | Provizioning Configurations Channels Datapaths

#][=] (][] [@] [7] [remseer | oos |

Hame 7 |Type WU L2 WTU [T -
——— channel band not configured
MET > cap3 Interfaces 1500 0 bps

B4 AT IR cap3 v MBI, M AREREB %, B AREIE, | RERESN, BN cap3 AR E L
HMRSH, BAIHKER CAP KPR

Interfaces |Hstreme Dual Access List BRegistration Connect List Security Fro
IEIIE' IE CAF Scanner || Freq. Usage || Alignment
|Fame ¢ |Type L2 WTU |Tx Ex
-—— managed by CAPsMAN
XS wlanl Wireless [hthero. .. 1600 0 bps=
X dhwlans Wireless [hthera. .. 1600 0 bps

M BT BLE #) managed by CAPSMAN, Hifi CAPSMAN &2, wlanl B4k kA T2 FRIRA, 2L
A ALY RouterOS 5 H .
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EREIRATE N CAPSMAN #H211) CAP it B Lk S8, &R wlanl /& —5K 802.11bg M-, A1 B
CAPsMAN FCE AR bg TS H, wiwe WHuE, W4 2412, S 2ghz-blg, KEHIER 2412MHz, 77 5
20MHz.

=1|E3

Configurations Charmels | Datapaths Security Cfz. | Aecess List

Hame ! |Frequenc3r Width |B=a.n-:1 |Exten5i-:nn CI"F
2412 24170z Z0MHz Zghz-bfz

CiPs Chanmel <2412

Hame: 1):4

Frequency: MHz Cancel
Width: MHz & Apply
Band: [2gheb/z | ¥ |+

Comment

Extension Chanmel: I:l -

Copy

Eemawe

el el

« | »
1 item (1 selected)

& XECERNIA, A configurations T, #II—RUNZLEL4 apl, mod Jy ap, SSID % & A yus

=

Provisioning | Configurations I

Channel=s Datapaths Security Cfz.

Hame % + |s5ID Hide S5ID Channel Frequency Band
apl yus 2412
CAPs Configuration <
Wireless |Chanmel Datapath Security
Hame: |
Mode: |ap S
S5ID: |yus s
Hide 3SID: | -
Max Station Count: | -
Multicast Helper: | -
+
1 its HT Tx Chains: | |-
HT Ex Chains: | -
HT Guard Interval: | -
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P Channel WEE SR, FAE AT E R 2412 SiRiES -

CAPs Configuration <aplX

Wireless Charmel |Datapath Security

Channel :
Frequency: | |‘F
Width: | B
Band: | R
Extension Channel: | |v

L EHNH 5, IR [E interface 328 R, % cap3, HEA wireless 38, ELIEIESE configuration Y
apl

Interfaces | Provizioning Configurations Chanmels Datapaths

#=llv(x O [T e | aa | [

|Hame ¢ |Type WU |12 WU [Tx
——— chanmel band not configured
MET e papd Interfaces 1500 |
Interface <capdr
General Wireless |Cha.n.nel Datapath Security Traffic
Confi guration: (ST | ¥ | ~
Made: | | b
SSID: | -
Hide 35ID: | -
Max Station Count: | |‘"’
IE Multicazt Helper: | |"’
] HT Tx Chains: | R
HT Bx Chains: | -
HT Guard Interwal: | | b

& era, JATTLLE T cap3 HIRE, A& | iRl
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CAP=MAN =] E3

Interfaces |Provisioning Configurations Channels Datapaths

A O] T e | |

Hame ¢ |Type WU |12 TV |Tx -
ME proap3 Interfaces 1500 1E00 0 bps

FHEE CAPIRE, 1ER KSR wlanl HIHIZ I SSID 4515 8

Wirelesz Tables

Interfaces |H5+_reme Dual Aeccess Liszt ERegistration Conmect List  Sam

IEIIEI Iz' | CAF || Secanmer || Freg. WUsage

Fame /| Type Lz WTU | Tx E:
——— managed by CAF=MAN
——— channel: 2412/F0/z S5ID: wusz, CAP=MAN forwarding
S Gpwland Wireless (hthero. .. 1600 0 bps
X rwlans Wireless (Athero... 1800 0 bps

|15.li

W TR S yus FIELAE S, BoA BCEINE I A 24

ToEEMEEE ~ L
YuS_WiFi s
yus !
EFF yus |
Metcore Emame qpery A
Seuh. Rz |
FoLEFRSER: 802.11g |
SSID: yus

AN LL EARE R, BT XN LLN CAPSMAN RGNV SR —F, WBHE BN N RANFHE
201 2 & E i DHCP Ik 45 %%,

DHCP RZ 8842 7E CAP _LA{lf, T2 7E CAPSMAN I, K24 CAP [f] wlanl W& A7 #2524 # RouterOS
&, B4 M E T CAPSMAN [¥] RouterOS I, cap3 .4 /2 CAPsSMAN ] RouterOS [¥]— K Bl T2k /&,
FrLAFRA 1) DHCP IR 4528 & £ CAPSMAN _I 52 i

DHCP Tt & 5t fij #id R

£ ip address 12y cap3 43I ip Hitik 192.168.20.1/24
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Address List

#][=] [#f[%] |a] [7] =

|ﬁ.ddre55 ! |Hetwork |Interface |V
or192. 183,20, 1724 192 163.20.0 rap’? i

£ ip pool 257 ikt

IF FPool E m
Fools |Used Addresses

[#]] ]

|Hame ! |Addresses Hext Fool ”T
cPpoell 192,168, 20, 20-192. 165, 20. 100 nome

%57 DHCP 45 %331 cap3

IHCE Serwer

DIHCF

IEHE' @ | DHCF Config || DHCF Setup |

Hetworks Leaszes Options Option Sets Alerts

|Hame ! |Interface |Re1a}' |Lea5e Time Address Pool Add .
zerverl rap’? 34 00:00:00 poall o

WE DHCP MZE IR I G, F AT DNS

IHCP  Hetworks |Lea5e5 Optionz Option Satz Alerts

*[=] gl [v]

|Address ! |Gatewa}' |DH'S Serwvars
0.0.0.0/0 192.165. 20. 1 192 165. 20,1

DHCF Wetworl <0.0.0.0/0%

Address: | DNONONEI] K

Gateway: |192. 168, 20. | ¥ Bemael
Hetmask: |24 Es hpply
OHS Serwvers: -

Domain:

Comment

1

o
=]
z
8
1

Copy

WINS Servers:
Eemowe

HTPF Serwvers:

CAPS Managers:

JL

1

1 1ten Hext Serwer:
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DHCP &Ar5g A, AT LAIREL R cap3 JTo4k 7 BLh) IP Hiht:
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F+E WLAN BIAERRE R

£ WLAN 3R ATTA] fe b B B 28 AIE TN BE, W1 PPPOE TAIEF] Hotspot # S NS, 7EiX Ee R F rh#f /2
BORE ORI IK S SRR, AR IERE R H I M B U A 4R 2 B . X LA 3 EA4 PPPOE Al Hotspot
HIIE T 2

VE: PPPOE F: BT — B4 AT, B3k WLAN R4 3 F it sUAE 810, i rb 814 1% th 25491 WILAN
B4, TV AL 2 i G R 4% . Hotspot ] DL3E T 281 = )2 W 2% (K A& %

A7 AT AFERIUE T30, R E I RS, Ml F R M IGIE T 202 Hotspot # s IE, KR IXFf
INIERH 2T web (1) http 50 UE 5 N7 (8 E4E,  FralidE & 78 AN E R 7 & # Hotspot # SR, Wiy
BIA5EE S mnmMEST . Ak KZES IS, ARG [ 7 () /9 2% BT LA & PPPOE AIIE, {H PPPoE tALEX} pad
BT WL A M, AR TER AR A S 3 PPPOE 385 1, 335l 75 0 R A 1) D0 2% B 8580 130 4725 0014
EFARIVAE 7. (3T PPPOE 1 Hotspot A IEVE4HALE 1] L% (RouterOS HFI3C IR )

10.1 &F PPPOE £ WLAN AiF

## 57 PPPOE MEFRATT— M2 iEid WDS MrigetsizUi i WLAN 2%, [N R — 254 REi% L PPPoE
B, MM

EES
218.88.88.1

—~1 PPPuE
B 218.88.88.8

P (o
192.168.10.0/24

wan HH4MXZER: IP itk 2 218.88.88.8/24, PIMEIN2& PPPOE & 5 IAMIE, FATAI AASHAE Y M2 %
B IP bk, RFEEZES PPPOE RE-2% 40t 2 7 bl iE 321 1P Bim), #J7 PPPOE ) WLAN AUER 28 538 4n
T

Bt B 3L A% S50 1P bk, RIS, nat Ak, JFECE wlan (3%,
1E PPP H1 11 PPPOE Il %5 %%

i & PPPoOE 1] Profiles FH 2880, FF7E Secrets A A~ K =5
R PPPOE & 5% 82 .

A W DN P
P
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ST 1. AV wan LTSN 1Ptk

- b
] Address List [22]
gk = ||| ¥ O T

Address Hetworlk Broadeoast Interface |w

rElE. 88, 88, 824 £15.858.5858.0 £15.5858.53. 235 wan

e -

# | Address <218.88.88.8/24> (]
Hetworlk: hd
Broadeast: bt
Interface. |wan ¥
1
FAE AR ip route BLE B, WG 218.88.88.1
5] Route List B
Routes |Bules
e (== v | O T all | #
Destination ateway G... |Imter... |Dist... |Routi... |Fref. Source |w
A2 000040 218.85.85. 1 WAt 1
DAC 215.83.858.0/24 Wan 0 Z18.85.88.8

i | Route <0.0.0.0/0>

General |Attributes

Destination: m Canecel

Gateway:. |215.55.85.1

=

4

R

Apply

Gateway Interface:
Dizable

Interface: (wan Comment

1

Check Gateway: Copy

*|

Type: |unicast Eemove

BN bridge fETRA TN, FRE rstp IS4, ¥ lan ORI wlanl # % 2 bridgel H:
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5] Bridge
Bridge |Fortz Filters HAT Hosts
de = | % |3 | 5 Interface <bridgel= =)
Hame Typ| General STF |Status Traffic s
E 4tbridgel Bri
SLES i Frotocol Mode: i i~ =tp i rstp
Cancel
Prierity: (2000 hex
Max Message Age: (00:00:Z20
Forward Dealw: (00:00:15
Transmit Hold Count: B
hgeing Time: |00:05:00
¥ lan Al wlanl ¥8in4n bridgel H:
i Bridge
Eridge Forts Filters HAT Hosts
e | = % O T
Interfare Brideza Frinri Fath Coct How Eola Eont P o
I ftlan trid 57 Bridge Port <wlanl= e
I 4twlanl brid g
Interface: ¥
Bridge: |bridgel F
Priority: |G0 hex
Path Cozt: |10
Horizon: b
Upy

Z JaFATHEN ip firewall nat fit & src-nat {25 5K 1% action=masquerade, HT RN HIIAA IP Huihk

B B, a0

5| Firewall

=]

Filter Eules HFAT Mangle Serwice Forts Connections Address Lists  LayerT Protocols

db || == v | B 1 ? 00 Rezet Counters [[ 00 Reset ALl Counters all
# Action Chain Sre. A .. (D=t CE. Sy, (D=t | In.. .. |Out. ... |Bytes
1] #| masquer ade srenat

94 b

+

B ORECE wland &R, FRATIX B LA 2.4G-bg N T, K E mode=ap-bridge. Band=2.4G-B/G.
Frequency=2412. SSID=CDNAT. WDS-Mode=dynamic-mesh. wds-default-bridge=bridge1, Fic& a1 &l:
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& wireless Tables (=]
Interfaces |Wstreme Dual HAecess List BRegistration Conmect List | Security Profiles
dev v % 4O T
Hame # | Interface <wlanl= ==
dwlanl )
General fireless |WDS Hetreme Status | 0K |
Mode: |ERdssiio | Cancel |
Band: |2. 4GHz-E/G ¥ | Apply |
Frequency: (2412 *+ MH:z
| Di=able |
SE5ID: |CDHAT -
| Camment |
Sean List: b
Security Frofile: |default ¥ | Torech |
dntenna Mode: |antenna a * | Sean. .. |
| Fregq. Usage... |
Default AP Tx Rate: ¥ bp=
. | iz .. |
1 item out of 5 Dlefault Client Tx Rate: ¥ bps
| Sniff. .. |
7f wlanl Bt & WDS i#£30i, # & WDS-Mode=Dynamic-Mesh, ¥ H 7 NE] bridgel -
# | Interface =wlanl= ==
Wirelesz D3 |Hstreme Status Compression Status | 0K |
W05 Mode: |Giedtiiai== | Cancel |
WOE Default Bridge: bridgel ¥ | Apply |
WIS Tegnore 3310 | Di=able |

24 WLAN 4R B 525, BLE PPPOE IR, PPPOE R%#s53tn T -

1. MRk 192.168.10.10-192.168.10.253
2. FHMISEHibE: 192.168.10.1

3. DNS flk%#5: 61.139.2.69

4, HPHSEAN: FAT: 2Mbps, [4T: 1Mbps

T BRATTE Z3E N ip pool ¥ PPPOE 43t 25 H P ity b ikt «
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a7 IP Pool £3
Fools |Used pddresses
& T
Hame Addreszzes Hext Fool b
Fpooll 192,168, 10, 10-192. 165, 10. 253 none

I =

# | 1P Pool =pooll=
Hame: 0K

Addresses: |192.1B8.10.10-192.168.10.253 |9 | Cancel

Hext Fool: |none ¥ |~ hpply

Copy

18 el

Remowve

S’ 2. BEREASHG, DAL ppp ) PPPoE-server i3, J3 ] PPPoE iR45%8, RS 8511
interface % & /| bridgel I, Default-Profile 4% default-encryption, % one-session-per-host ] %],
77 2 Authentication #8iE$ L

A1 ppp E3
Interface [PPoE Servers |Secrets Frofiles hAetiwe Conmections

+=| |« T

Service ... Interface Max MTU  Max MEU |MERU Default ... Authentication -
ﬂservicel bridgzel 1480 1480 default. .. pap chap mzeo. ..

o "

7| PPPOE Service <servicel=

Service Hame:

0K

Interfarce: bridgel ¥ Cancel
Max MTU: 1480 Apply
Max MEU: 1480
Dizable
MEEL: -
Copy
Eeepaliwe Timeout: b

Bemave

el 2l

Default Profile: default-encryption |#

v One Session Fer Host

1 item (1 selactaed)] Max Sessions: -

Authentication

v pap L u:hap
v mzchapl v| mzchap?
dizabled

S, 3: 3 profile Hic & profiles AN, XA HCE A AN, BEAS [ 4 FH 25 280 50 i —A profile
FAY, Ix BLIRA S ERA K default-encryption #E
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BA{ERCE profile ff, # & Local-address=192.168.10.1, Remote-address=pooll,

Local-address JyAsh i g1 25 1 /X < Hubk,
Remote-address A% & P ufi 4 Be R 1P Hudk,

DNS-server 3HE N ] DNS IR 55 4%

User-Encryption 1 fi in# 530, £ windows K il /& # 3k PPPoE {4 5 /& % (1)

Idle-Timeout: 2= R BRI E], B 242 5 b 0E — BE 0] A AR B = G, st g+
Rate-Limit: /7%, mxitx (EAT/RAT)

Only-one: B A /Il 5 2 i —

DNS-Server=61.139.2.69, Idle-Timeout=20 43-4f, Rate-limit=1m/2m, only-one=yes

= | ppp Profile =default-encryption=

General |Limits
Hame: |default-encryption
Local Address: |REEfRsEfiafs] ¥ |
Remote Address; poall ¥ | -
Bridgze: hd
Incoming Filter: bt
Outgoing Filter: bt
Addre=s List: b
DHS Serwer: B1.139.2. 89 =
WIS Server: -
Use Compression
i defanlt " mo  wes
Use ¥T Compression
i defanlt " mo  wes

Use Encryption
" defanlt © no O wes  reguired

Change TCE MZS
" defanlt " no % ywes

default

= | ppp profile =default-encryption=

General Limits

Sezzion Timeout: f

Idle Timeout: |(00:20:00

RBate Limit (rxzftx)l: |1m/Zm

Only One
" default i no

default

1]

Cancel
hpply
Comment

Copyw

el el

ERemowe

HEN secrets BLEIK S, FATHHEIN—AKS A cdnat, 154 cdnat. &R KEN pppoe, ik

Profile 28714
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- n
i ppp £3
Interface PPPoF Serwers Sectets |Profiles Active Connections
g | = | % O ? FPP Authentication & Accounting
Hame Paszword Service [Caller ID Profile Local Address |BEemo|w
ﬂcd.nat cdnat TP oS default. ..
A | PPP Secret <cdnat= ]
Password: |cdnat
Serwvice. pppoe
Caller ID: b
Profile: |defanlt-encryption
Local Address: bt
| Remote Address: hd
4
1 item (1 selected) Routes: -

WIR 4: IXFE PPPOE R4 a3 @ 5e i, FRATAT LUB Bk 5 MR —F, EeRATEE e AR LM
AR &R R MikroTik 1 AP 545 b, &85, AT LAAE wireless H [ Registration H 5 F & #2175 LIS 5 5%

i

"

# | wireless Tables ==
Interfaces Hstreme Dual Access List Begistration |Connect List Security Profiles
T Fezet
K s |MAC Addre=s Interface |Uptime AP WIS |Last A .. Sigmal. .. |TxfBx Rate bt
4 00:21:00;5F:C4:A0 wlanl 00:00:44 no no 4. 460 -S54 2Mbps—SP/S4Mbps

-

7£ windows Lt & 5 PPPOE k5 &+ 5 , A 1@ I #& 5 %82 8] PPPoE %%, FAT0I LAZE PPP H111) Active

W FIERE I PPPOE K5

5 ppp (w3
Interface FFFoE Servers Secrets Frofiles Active Conmections
T
Hame Ser. .. |Caller ID Encoding Addres= Uptime |

L  @cdnat pppoe

00:21:00:5F:C4:40 MFFE1Z3 statefunll 192, 163.10.233 00:01:43

10.2 EF Hotspot i WLAN JAE
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Hotspot () WLAN iAiFF1 PPPOE AR[FIFET, PPPOE f&3:T — R8I IAIE, RASTE —EM %L
WMRA =R % & (HHE) A TIL T % . 1 Hotspot /&3 T =21 IP I, fehl —Z%dEi%E %, Hotspot
SR EMZJZ 1P IR AE, i PARRAE )2 =R &4, 170 Hotspot T MAC () UPNP AiiE, X
WIE T A RBLE —E 4. FRATIREE Hotspot [ H FpEGIE 77 2

BT P RAE: AR A B B S ER I 1P HuhE RIS, 62 5 K S A5 R AT IE
T MAC BJ UPNP BiiE: UPNP B3 EIFi%E4%, Hotspot R4S e o7 [A]— /I I & i% ARP | #%, &

YRR A I A EHLE QR SRR, FEONELR BB — DR 1P Mk, AR EHER AT E
TEAA 1P kil 1% 35t B %42 31 Hotspot MG %5 #5, HIAIE 1.

CES
21H.55.88.1

| Hotspat
R 218.88.88.8

P4 Pl Jb
192.168.10.0/24

wan {4 1P Hidik 2 218.88.88.8/24, N IP Btk 192.168.10.0/24, FHRATSLEMN wan L4
IP M-

4

] Address List
|| = &% O T

hddress Hetwork Broadcast Interface |w
oPZ18.858.858.5/24 218.88.85.0 215.88.88. 255  wan

ES

5| Address <218.88.88.8/24=

hddress: |slE R E
Hetworlk: b Eemaeil
Broadeoast: hd

Apply

Interface: |wan

Dizable

g

BEHE AN ip route FC B M H, W%k 218.88.88.1
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& Route List B
Routes |Bules
g = ¥ ¥ O T all | #
Destination ateway G... |Imter... |Dist... |Routi... |Fref. Source |w
A2 000040 218.85.85. 1 WAt 1
Wan 0 Z18.85.88.8

DAC 215.83.858.0/24
| Route <0.0.0.0/0=

General |Attributes

Destination: m

4

]
=

£15.55.558.1

] il oy
] ] &
2 3 3
1]
i : i @

Gateway: Apply
Gateway Interface: - Disshle
Interface: |[wan
Check Gateway: ' Copy
Type: |unicast ¥

HEN bridge fEFRATAINMFEE, HH%E rstp IS5, ¥ lan TR wianl ¥ & # bridgel -

& Bridge
Bridge |Ports Filters HAT Hosts
de || = | % |0 | 5lInterface <bridgel> ==
Hame Typ| General STP |Status Traffie s
E  4tbridgel Bri
L T Frotocol Made: (" =tp % rstp
Cancel
Priority: |S000 hex
Max W hge: (00:00:20
= Hesmaes fer
Forward Dealw: (00:00:15
Transmit Hold Count: &
Azeing Time: |(00:05:00

4 lan A1 wlanl %0t bridgel H:

YuSong

- 221 -

http://www.irouteros.com




RouterOS Wireless ##& v6.3.1e

AV ECA R IP itk 192.168.10.1/24 % E | bridgel L

General |Status

Bridge:

Friority:
Path Cost:

Horizon:

| Address List

bridgel

aa
10

Interface:

Broadcast

+

L HEg

+

Interface |w

192, 165. 10. 255 bridgel

i Bridge (=]
Eridgze Fortz |Filter= HAT Hosts
| = v % O T
Interface Bridza P ot Path Coct Heow Eola Eoat P - -
; ﬁﬁ:ﬂ E:: # | Bridge Port =wlanl=

1]

Cancel
Apply
Dizable
Comment

Copw

i

g = || % O T
Address Hetworl
cP192 168,100 1724 192 1R5. 10.0
cPE15. 55,65, 6724 Z18.88.85.0

Z215.5858.588. 255 wan

#EN ip dns Bt & DNS %%, 2N Hotspot ZEsKifid AX1H] DNS 4T /5 4 Reik % BHAE DU, 1X HLIRA
fic B DNS 4543714 61.139.2.69 F1 202.98.96.98, K allow-remote-request 2% #% &, i%Ih g & J5 H DNS

ooy
B DNS (=]
Statie Cache
; LLETTD)
# "I.T 1Y TTL C’l ., -

# | DNS Settings

Primary DHS:

Secondary DHS:

Max UDF Packet Zi1ze:
Cache S1ze:

Cache Usad:

G1.139. 2. 89

202, 95. 96. B5

v Allow Bemote Regquests

alz
2043
5

KiFE

0K

Cancel

Apply

Hilg

2 Ja AR ip firewall nat it & src-nat [¥) %% 5% action=masquerade, FTR&i N EAFAE 1P Huhk

A ER, R
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% | Firewall ==

Filter Rules WAT Mangle Service Ports Conmections #ddress Lists LayerT Protocols

e == o 8| (| 7| 00 Rezet Counters || DO Eeset All Counters all ¥
# Action Chain Sre. A (Dst. .. |F...|Sr... |Dst. .. |I;n.... |Out.... Bytes b
0 | masquerade srenat 94 E

B FORIECE wlanl fUTCLR R, FRATIX B L. 2.4G-bg NE, FiE mode=ap-bridge. Band=2.4G-B/G.
Frequency=2412. SSID=CDNAT. WDS-Mode=dynamic-mesh. wds-default-bridge=bridgel, At &1 FK:

&.] Wireless Tables (=]
Interfaces |Hstreme Dual Access List Registration Conmect List  Security Profiles
L hd v AT
Hame # | Interface =wlan1= =
@wlanl .
General Wireless YIS Hstreme Status ... | 0K |
Mode: |ERENEETES | Eemaeil |
Band: |2 4GHz-B/G ¥ | Apply |
Frequency: (2412 + MHz
| Di=able |
S5ID: |CDHAT -
| Comment |
Sean List: b
Security Profile: |default S | Torch |
Antenma Mode: |antenna a * | Seam. .. |
| Fregq. Usage. .. |
Default AP Tx Rate: ¥ bps
E | Mizn. .. |
1 item omt of 5 Default Client Tx Rate: ¥ bps
| Sniff. .. |
7£ wlanl it & WDS i#£35, # & WDS-Mode=Dynamic-Mesh, ¥ 7] bridgel -
# | Interface <wlanl= ==
Wireless WIS |Hstreme GStatus Compression Status ... | 0K |
WOS Mode: |[Ehdt i | Cancel |
W05 Default Bridge: |[bridgel * | Apply |
W05 Tenore 33I0 | Dissble |

& eHASHE, BARMEIaEEH] T Hotspot ] 1P ik 73 fic:
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-

= /1P Pool <pooll=
Hame: 0

fddres=zes: (192, 165. 10, 10-192. 165, 10, 253

4

1 el

Cancel

Hext Fool: |none b Apply

Copy

Remove

PATAC B U Bk J5 , FRATTE ZEE S, DHCP flgsas, S P %A W E 1P Mk (1E oL R, v Lhd@id Hotspot
IS5 e REL BN ZNAS ) 1P ki, FRATHEN ip dhep-server, %3¢ Interface=bridgel, 45174 o B3t kit
Address-pool=pooll

r

B DHCP Server =

IHCF | Hetworks Leases Options Alerts

gk ? DHCF Config DHCF Setup
Hame Interface |Relay |Lease Time pddress Pool Add . .|
B serverl bridgel Sd 00:00:00 pooll no
# | DHCP Server <serverl= =
Hame: G280
Interface: |bridgel *
Leaze Time: |3d 00:00:00
Address Pool: |pooll ¥
Sre. Address: b
Delay Threshold: had
1 item Authoritative; |after Zz delay ¥

v| Bootp Support
#dd ARF For Leases
Mways Broadcast
Uze RANTUS

dizabled

2 J5 1k N\ DHCP-Server ] Networks it & 7 Bt 25 2 1 1 X S FT DNS A%, 2B X bt & 192.168.10.1,
DNS k%54 & N 61.139.2.69 1 192.168.10.1 (££ ip dns H1 3 T dns ZA7 16
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] DHCP Server =l

IHCP Wetworks |Leases Options Alerts
= G T
Address Gateway DHS Serwers DHS Domaiw

A0 0.00/0 192 183 1001 B1.139.2.89, 192 185.10.1

-

5| DHCP Network <0.0.0.0/0=
Address: | INENGNET] 0

Gateway: |192. 168.10.1 -
Hetmask: |24 -
DHS Serwers: |B1.139.2 89 -
192, 163.10.1 =
DRSS Domain: b
WINS Serwers: —
b | HTF Serwers: -
1 item [l selects
DHCF Options: -

it & 5¢ DHCP fR&#% )5, FATIEN ip hotspot H % FALE Hotspot %%, FtE Hotspot k555 0 R an T -

1.  #E A Server 751 Hotspot [l 45%%, 7£ Server-Profile 7t & Ik 55 %5 20 M 5

2. A User-Profile B3 NECE R AN, G52 A . 28 R TR R0 58
3. fE User HZ FRINA F k5 fzshg;

4. I IE w585 E Hotspot WAIE TR,  FEINIE Sk

S, 1. BB Hotspot R 55 2%
AT ip hotspot server H3E R, WRINIRS 2% Serverl, ¥AFEHE: D E X3 bridgel I, JFi#E Pool

Hubkit T UPNP F () 1P Hibik 0 fid, % ® Address-per-mac=2 (ftiF 14 IP HibikF5E MAC Hihik %0 E,
FEAG 1P HhiE4 24> MAC Bl i rl RetE)
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& Hotspot £E
Servers |Serwer Frofiles Usersz User Frofilez Aectiwe Hosts IF Bindings

o ||== | % T FReset HIML Hotspot Setup

Hame Interface Addre=s Fool [Frofile Addre=s. .. -
ﬂserverl bridgel poall default z2
5 | Hotspot Server =serverl= (=)
Hame: |Sosal
Interface: bridgel ¥
Address Fool: |pooll ¥
Profile: |default ¥
Idle Timeout: bt
Keepalive Timeout: bt
Addreszzes Fer MAC: |2 LS
Eezet HIML

1 item (1 = IF of DHS Wame: 0.0.0.0

IR 2. kA server profiles fit B, AR5 #8841, FRAT%EFHERIAR default B, FRATH Login 77 K&
BN HTTP-CHAP i

[ "]
& Hotspot £
Servers oerver Profiles |User= User Profiles Aetiwve Hoszts IF Bindings
g = |
Hame DHS Hame HIML Directory |Rate Limit (r. .. b
¥ @default hot=pot

I =

# | Hotspot Server Profile =default=
General Login | RATTUS

e — Cancel
MAC Cookie

v| HTTE CHAP HITES Apply
HITP PAP Trial

Copy
MAC Auth. Password:

Juddd

Eemawe

SRJGHEN User-profile H 3T, Fc & H P 410, # & ldle-Timeout=00:20:00 (20 43#}) , Shared-User=1
(K5 Ry 1 AP ERD , Rate-limit=1m/2m ( =47 1IMbps, 47 2Mbps) , FCEF:
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* | Hotspot User Profile <default=

General |pdwertise Scripts

#ddress Fool: |none *

Session Timeout: b

Tdle Timeout: |00:20:00 ¥ |-
Keepalive Timeout: v

Statusz Autorefresh: (00:01:00

Shared Users: |[1 e
Rate Limit Irxftx): |1mfZm FY
Incoming Filter: *
Outgzoing Filter: *
Incoming Paclat Mark: *
Outzoing Paclat Mark: *
Open Status Page: |always *

Transparent Proxy

default

S 3. i\ Users HE R, WINHSKS, S cdnat, %44 cdnat, H 4411 Profile 1%3% default:

& Hotspot [==]
Server Profiles Users |lzer Profiles Actiwe Hosts IP Bindings Serwice Ports

b || =| & 8% [ || |00 Eeset All Counters

Serwver Hame Addre=s MAC Addre=zs Profile Uptime -
ﬂall cdnat defanlt 000000
# | Hotspot User <cdnat= (]
General |Limitz Statistics | 0K |
Servar: S| [ car |
Hame: |cdnat | Apply |
Paszsword: |cdnat
| Dizable |
Address: -
| Comment |
MAC Address: hd
| Copy |
Frofile: |default *
| Remowe |
Routes: hd
L item (1 Email: - | Reset All Counters |
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BIB 4: Hotspot it B A e/, FERANTAT LUl 1E % 282 3 Hotspot [AAIE T, FRATLE IE H
WA AN www.163.com fIRILE, 24 Hotspot ARk 45 #% IEFAAENTIE 163 Mk FHihl, 2 B 3hEkEE 2 E T,
HNFRATH 7 4 A R AR 8 B -

‘& mikrotik hotspot = login - Windows Internet Explorer

P - | &) httpy/192.168.10.1/login?dst=http%3A9%2F% 2Fwww.163.com3.2F
& -

T 4 | @ mikrotik hotspot = login | |

login |cdnat

password |esess|

OK

AL T, RATATLAE R, 7% www.163.com # hotspot #EAT kS| 7 192.168.10.1 [KIAIE M
K bo ZAUFTH ErTRME S, BAEIEIEZ R (RouterOS HIXXNEHERE) .

Rfin, AT PAE active &S], 24 {i B R A A K SRS -

& | Hotspot ==
User Frofilez Active |Hostz IF Bindings Serwice Fortz Walled Garden ...
T
Server User Domain Address Uptime Idle Time ... |Bx Rate Tx Rate w
@ zerverl  cdnat 192 165, 10, 255 oo:ol: 35 0000 0o 3.8 kbps 120.7 ... |

VE: UPNP 150 F &R, 27 F P %A IEHIE 24T 4% FIEe2s 1P Hibkfim 56, it Hotspot RS
#30 Pool (Hutibith) Z3Ee—/NREFA 1P shb 452 7 AL, (HEDRE P SN B S 1P A oE, Wit}
HeE T HASR 1P Mk, W UPNP A%,
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F+—F HibX&HAB

11.1 4518 VLAN 5% VLAN

RouterOS [}#r Al LLiZf& — = 1) VLAN i, JE‘ FEFEN AT E VLAN #0025 MR S
(1) VLAN 22l IXRELEAEAS X8k 0 P B8 BE S VLAN, ELRERA AN, M AS 2 3 HAh
TEHHRE SRR, RN T R0 R, RS REA XIREE 7R s E i 2 EE VLAN A
W55 VLAN KI5 JF,  IXFEE BT e 4 IR B

T RouterOS VLAN FIN4H1] LLZ% RouterOS M4 A2+ ) VLAN —2, HT K% RouterBOARD #F
FEA Switch ZZHeThEE, 15 WLAN R0 27T Switch 22 #4585 Fr, il bA R BEE L bridge K28 VLAN
#EE

WLAN W24 1] L 37 ap-bridge to station-wds & 1 MAFZER:, ST ZE M7 30, A TAT LA 4%
BB AL B AR5 0, ap-bridge AT DU fUR S SO 22 mi B, AR X 28 7 22 1) 75 W] DA R TG R 82
X2 S5

VLAN @2 E =261

X FR T A W12 E R WLAN M2, BPZERRRS, 5l 7 2 X 2% R 4% X 2 1) o0 2 ) A L5200
RWIRATE LI M, vian 10 A& P VLAN 1 51 &5 2, vian 20 k4 VLAN 7157 H ' PPPOE 84 A
WEEW 10 R =2 A8 BB trunk B A0KE A vian i £ 45 RouterBOARD W&, W1 R & :
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=BAHH
LT
-. [
-
I VLANLO I VLANIO
dk % VILAN20 I % VLAN20
B A

HIIP: 10.10.10.2/30

S M%: 10.10.10.1
&
&

Jan 20

i

RouterBOARD it etherl ALK M ZEE R = ERZHL, 1IXFE etherd 310 F Z A E P vian, vian10
A1 vlan20

HSEHEN interface S5, 19T VLAN B, &N vian, B4~ vianl0-manager, % & VLAN ID &
10, 4bE %] etherl Fiif
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Cancel
| hpply
|
L2 MTU: 1522 |
MAC Address: |O0:0C:42:49:17:E7 |
ARF: |enabled |*]
Remove
VLAN ID: |10 |
Interface: |ether1 ||$|
‘l | | Vse Service Tag |*
1 1tem out of
[— | —

IR T I % VLAN, B4 vlan20-data, %8 VLAN ID A 20, [FIFESE5E # etherl

]| E3

EoIF Tunnel IF Tunmel GEE Tunmel VLAH |1.I'RRP Bonding LTE

#]=] [v][%][a] [7)

Fame /| Type WV |12 WU |Tx -
E vl anl 0-ma (L 4¥ 0
S P By | Interface <wlan=l-data: =] E3 (7

o
=

Cancel

Apply

Dizable

dE A

L2 MTU:
Comment
MAC Address: |DD:DC:42:4EZITZET
ARF: |enabled |® Copy
Remowe
VLAN ID: |20 | -
¢| Interface: |ether1 "3| lerels l
2 1tems out of 5

| | Use xerwvice Tag —

R E LT HoAh PR (H S B VLAN T4 0, FIACE 2 VLAN 1 1P Hilik, #EA ip address ¥ IP
bk, A& F) vian10-manager -

YuSong - 231 - http://www.irouteros.com



RouterOS Wireless ##& v6.3.1e

[Ol[x]
+][=] [«][]
|Addre55 ! |Hetwnrk |Interface ”v

qri0.10. 10, /30 10.10.10.0 vlanll-manager

<10. 10. 10,

Address: | [TONVAENER 0K

Hetworl: |1|:|. 10,1000 e Cancel

]

Interface: |vl=a.n1|:|—manager " * |

Apply
1 1tem i d i
— =
IS INERIA M 2 10.10.10.1
Routes |Hexthops BRules VEF

#]=] [v]lx] |a] |7] [Find] [au1 ]3]

|]]5t. pddress s |Gatewa}' |]]i5t=a.nu:e |Ru:uut|7
AS [F0.0.0.0/0 10.10. 10,1 reachable wlanl0-manager
DAC 10.10.10. 0/30 wlanl0-manazer reachable i)

Route <0.0.0. 0,/0

General |Attribute5
Dst. Address: |TNENONOND | | | ceneel |
Fateway: |1EI. 10.10.1 " ¥ | |reachable vlanlO-manager | S
Check Gateway: | | -
Type: |u.niu:a5t " 3'
Distance: |1 | -
R
. Seope: |3EI | |¢
£ if Target Scope: |1|:| |
j— T 1 | —

RFFE T VLAN BCE TE, 45T RECE L 5545 1 I Jo 2k M 2% 15 4%

k55 VLAN S22 22K vian 20 F1 wlanl W -RA0E ML, X RN 1F ZHRIN—A> bridge, # A bridge
FHL, INIn—A bridgel
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E]

Bridge |Ports Filters HWAT Hosts

* =[x O 7] setuines

Hame ¢ | Type L2 WTU |Tx (Ex Tx |w
R ftbridgel Bridgze B5535 0 bps 0 bps

el

|
|
|
| Dizable
|
|

12 MTU: |B5535
Comment
MAC Address: |
ARF: |enabled [E> Copy
Admin. MAC Address: | |- | Remove |
* »
1 item out of B

HEN ports ¥4 vlan20-data I wlanl M -R M, 2% N vian20-data # bridgel

Bridge Forts |Filters HAT Hosts

*|=|lvl=||g v

|Interface ! |Bridge Friori... |Path Cost |]'[-:-r. .. |R-:-1e |R-:
Atwl anP0-data  bridgel a0 10 de=ignated port

Bridge Port <wlanf0-data>

General |Status 0K
Interface: |CARSpeliniies
Bridge: |bridgel " * | hpply
Priority: |80 ‘hex | | Disable
Fath Cost: |10 | | [ Comment
Horizom: | | N
Edgze: |aut-:- " * | Remove
Point To Point: |aut-:- " ?l

1 item (1 ==

- External FIE: | anto " + i

7N wlanl % bridgel
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Bridge Fortzs [Filters HAT Hosts

#|[=] [«]|x] [a] [¥]

|Interface ! |Bridge Priori... |Path Cost |]'[u:-r. .. |Ru:-le |R-:--:-t I
ftvlanfl0-data  bridgel a0 10 designated port
+twl anl bridgzel an 10 dez1gznated port

Bridze Port <wlanlX

General |Status 0K

—————————— 5

Bridge: |bri dgel " * | hpply

Priority: |80 |hex | | Disable

Fath Cost: |10 | | [ Comment
Horizon: | |'r

Edgze: |au+.-:n " ¥ L 577

g items (1 sel Paint To Faint: |au+.-:n ";

- External FIE: |au+.-:n "3 -

XEERCE, WiseR T vian 10 & VLAN, vlan 20 9Mk4% VLAN [l &

VLAN 5 &—

BOE RTINS IE L Internet FEFEEIFE NS, AR5 0B 2 A 5506 s MR 0 & e B FE A 3 /N
2%, T8RSN AT 3 AP HREE — VLAN ZHLiERE, HATES AR BRI E VLAN, 750 EE 2T 3
MASFE VLAN 2%, R E:
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Ap-bridge

T IXFER N 8 258, AT UAAE— S VLAN R —ANF M, TSR, BT #5702 VLAN
PEid, 3 ANMIZa] LLE B (VLAN BEIEZE S T R HLBERS, B ID XEEANEERS ) Fle N HiE i, IXFERT VLAN
R FATA AT LRI A ()7, 0] BAEE ST 3 M7 PPPOE AR 45 8% Hotspot AR %5

VLAN & —

RBEFRATTHI T LR I8 A2 i s B 3, 0 s 0 2 s M, M 5 e xf i s A AR A, R A
I N T2 VLAN, 43 BiERE 3% 2% P VLAN 22 4edL -
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DL 2% VLAN £E WLAN W28 [ — L6 N FH &%,

11.2 LED i &

RouterOS ¥ HLARCEEA led RO =) KGR . Gl AL E led Bon LLAE 5B, il
R IR R DOK I AR S SRS, BRI II4E . Led #2132 24 X RouterBOARD & B & .

BIEBRR: Isystem leds
N &2 Groove W& led BRIAFLE :

[admin@MikroTik] /system leds> print
Flags: X - disabled

# TYPE INTERFACE LEDS
0 wireless-signal-strength ledl
led2
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led3
led4
led5

1 interface-activity etherl user-led

RB Groove i/ 5 4~ led /T B/n B4 T, — MR ARMEE DRSS

6.0 % #F LED 415 5 mE BRIk 4435 RB400 £%1. RB911/711 %£%]. RB SXT #1 Groove/Metal
5, WIEAFEE THRESEE LED AT :

e 1LED- JFH, MELK P undEds] AP P55 >=-89dBm
* 2LED- JFH, H{E55E >=-82dBm

 3LED- JH, HfE55E >=-75dBm

e 4LED- JFH, MfE55EE >=-68dBm

* S5LED-JF/E, UEFM®E >=-61dBm

XtF RB751 fil RB951 £ %1, 5 ANLAAMEZIT LED f1 1 MLk LED

EEEREHE
B iR
disabled (yes | no; Zki\: no) LS
interface (Z#5 BRik:) FEOAAFR, AR 442 O 2R RN0E led BoRaRHY
modem-signal-treshold (¥%[-113..-51]; Bk B AIE S mE R E
ki)
leds (led %13%; BRik:) Led ZIRFHTFREER, #lan: @i 54 led 4T E
NG5
type (ap-cap | flash-access | interface-activity REFHA.:
| interface-receive | interface-status | ap-cap — &5 CAPsMAN #IIHIRA T CAP INKE, EH:5E
interface-transmit | modem-signal | HEtEsE
wireless-signal-strength | wireless-status;) flash-access — Hj A AT led N4k
interface-activity — FAHEVES) led [NKR
interface-receive — %itjﬁgﬂﬁiiﬁiled VQ%E
interface-status — %%[J££%§%R%§Ied F%ﬁ@
interface-transmit — 50 KEHIE led WK
modem-signal — 3G WHES led INKR (USB 9
miniPCle %)
wireless-signal-strength — 36%%33%%%iE§§51h
led {582, ®EZ led LFF
wireless-status — 96%%i£%§4ﬁ%§led ff%%i@
CAP L& 241

7 RB951 % & user-led {7, Ex4H7 CAP RA&
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/system leds
add leds=user-led type=ap-cap

VER: 6.23 J1h led ar AR, 4 B %08 H/system leds T led 4T HEA7#6], FrLAMRTE 6.23 A F itk
F led 4, ToEBSARIIEATE RB TG 2E 2 A

*) leds - removed 'led' command and added support for 'on', 'off' types under 'system
leds';

7 type FHEIN T AN EE on A1 off, 1tz user-led

/system leds add leds=user-led type=off

11.3 Scan-list #&%|%

Scan-list 7£ 2 #i i) Superchannel /4332 3], Scan-list MY H T 52 superchannel fIAIZIER], & 0]
PATE X RouterOS % 1 vify e £ 18 2 A0 4 3 [

Scan-list BRIATE 5ghz #iE T, #EAIRG 20MHz A4 %, £ 5ghz-turbo #i Bt~ 4F[E] fF 40MHz, 2.4G 1|
[E]B% BMHz. W% scan-list RAHF3NE, Ara TR MM EES 2P eeE R (.
scan-list=default,5200-5245,2412-2427 Bl {fi FHERAABAE 2, FFA MM 5200-5245 BY 2412-2427 $iZ:iu
Bl RS2 scan-list=2412-2437, R R RETE 2412-2437 B G R

M RouterOS v6.0 JF4A%+T winbox 5% webfig it & Scan-list i N Z 4K . MEBGLE, S#nEhz
Scan-list &7, 15 FI3E 5 ] fE i v6.0 J& ) winbox/webfig A H 4% . 40 T B winbox % & :

Interface <§lanl>

General Wirelesz |HT HT MCS WIS Hstreme HV2

Mode: [BERERSTE *

Band: |2GHz-B/G/H ¥

Charmel Width: |Z0MHz ¥
Frequency: |243T *+  MHz

35ID: |mik -

Secan List: |default ¥ 2

o2 v ¥

2412-2437 ¥| >

Wireleszs Frotocol: |any *
Security Frofile: [default *

Eridgze Mode: |emabled

UN{E 802.11a LM 4& ¥ 5E 1 A2 I E VG, station-wds 75 /7 3 1 £ H g 344 5180.5220.5805 Fl 5825
DU 2, FRATTLE v6.0 (MR B 40 T
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Interface “wlan®r

General Wireless |HT DS Hztreme

Mada:

Band:

Charmel Width:
Frequency:
35T

Sean List:

Wireless Frotocol:
Security Frofile:

Bridge Mode:

11.4 SRJHIEER channels

i

station wds

SGHz-A
20MHz

5130

yusong

alg0

Szz0

5805

5825
unspecified
default

enabled

| [# |#l| %
AN [N | SN | S | S

+

RouterOS M v6 FFUEHR L T — AN B B o AR R 5 R & - channels, X3 #F Atheros AR92xx it A,
SR G N 2192-2734MHz F14800-6100MHz, H 3 #0452 0.5MHz 53k, G85E il 17 9% 7 N M 2.5~30MHz
& 0.5MHz Pitt, T2 -Rimit Scan-list P ZIhAE, R Scan-list A 7] LLE S & i

AR AT

/interface wireless channels

ST RFR G IR 28 308, FRATF ik R HAANE SRR (frequency) FIH55E (width) , F&ATA LLETE channels
ke S, FEALE F Scan-list

B0 N E X 802.11a KLk M 45 I it 48 RIG I Al 56, AR 5180 Fil 5200 43 7| £ H 20Mhz il 10Mhz

=
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Interfaces HNstreme [ual Access List BRegistration Connect List Security Profiles| Chanmels

v|x| a7
ot

Copw

# |Hame |Frequem:3r Uﬂ]‘[z)|'|'|'idth MHz ) |Ba.nd |Exten5... |
0 5SG-24 chl 5150. 000 20. 000 SGHz-A/H  disabled
1 SG-
o 561 Wireless Chanmel <chl: Em
3 56-1 Lizt: |SG-20m
F : |5180. 000 MH
=1 B
Width: |20.000 | MHz
Band: |SGHz-A/H ¥
[ t
Extenzion Channel: |disable-:1 "3|

Remove

PR 22 25 35 AN AT AN 55 s N2 channels T :

Interfaces Nstreme Dmal Access List Registration Connect List  Security Profiles Chanmels

*|=| lvlx| ] 7

# | |Li5+. |Hame |Frequenr_'5r I:M]'[z)|'|'|'id+.h MHz ) |B=E|I|.d |Exten5. ..
0  SG20m chl S180. 000 20.000 SGHz—A/H  dizabled
1 5G-20m che S200. 000 20,000 SGHz—A/H  dizabled
2 55-10m cha 5180, 000 10,000 SGHz-A/N  disabled
3 5%-10m chi S200. 00a 10,000 SGHz-A/H  dizabled

whnsE)E, AT Channels Bt & £ Scan-list 4
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Interface <wlan?

Frequenecy:

Secan List:

General MNireless
Made:

Band:

SEID:

HI WIS Hstreme

Channel Width:

Wirelezs Protocol:

Security Frofile

Eridgze Mode:

station wds

SGHz-4

Z0OMHz

5180

YULEONE

SG-10m

unzpecified

defanlt

enabled

11.5 ## %88 Scaner

Status

* | |

*

+ |MHz

| |4
i 4+ P

#

#

Scaner TR, &M THRIGTK AP, R AP KPR T LM RN SMBESH, ERBETIRK
B4 FT X AP T T, IR B MM RRE N 2.4G I, RS R 2.4G HBCT ) AP, AR B

BN 5G B, HfE

192 5G S AP

Scaner #& %%, 1 LLfE interface wireless F 775, il scan s, W FEE wlanl 2.4G 4% AP

[admin@MikroTik]

Flags: A - active,

W - wds,
AP A8:
AP B4:
AP 20
APR WB D4
AP 20
AP 28
AP 9C:

B - bridge

ADDRESS

15:
41:
RIDICS
3EIAS
RIDICS
F2iCF:
21:

4D

3958
TA:
E6:
6D:
E6:
B2:
6A:

94

62
C7

56:

65

JEBE
AQ:
3112’8
RCT
63:
AC:

OB:

F3

/interface wireless> scan wlanl

P - privacy, R - routeros-network, N - nstreme, T - tdma,
SSID CHANNEL SIG NEF SNR RADIO-NAME
:E0 victor 2412/20-Ce/gn -68 =95 27
Bl ChinaNe... 2412/20/gn -71 -95 24
50 MERCURY... 2437/20-Ce/gn -85 -96 11
7C YuS_WiFi 2437/20/gn -45 -96 51 D4CAG6D62FF7C
:E8 tjpl206 2437/20-Ce/gn -85 -96 11
7C MERCURY... 2412/20-Ce/gn -93 -95 2
:D6 TP-LINK... 2412/20-Ce/gn -89 -95 &6

Winbox H1 A LLZE wireless 328 Nk 3
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Wireless Tables

Interfaces |Hstreme Dnal hAecess List Registration Connect List  Security Pre

L b = | T CAP Srcanner Freg. Usage A11gnment

Hame Type L2 MTU | Tx jivd Tx P:
drwlanl Wireless ... 1600 0 bps 0 bps

G, A start FTFGHE %

Scanner [(Bunming)

*|

Interface. |wlanf

Addres=s S3In Chanmel Sig. .. |Hoi... |51z .. Radio Hame Boute. .. |*
AP A5:15:4D0:95: ... wictor 241z, .. B9 95 2B
AT E4:41:Th:94.... Chinall... 241Z2. .. —-53 95 1z
AFENE  D4:CABD:BZ:. .. TuS WiFi 2437, .. =40 96 56 D4CARDBZFFTC B 15
AP 20:DCEB:CT.. .. +3pl206 2437 .. -85 -6 11
AP 20:DC:E6:S6:. .. MEECUR. .. 243T. .. -84 -96 12
AF S4:27.F5:04.. .. CU_ZEX=s Z24BZ. .. =95 =95 1
AP BO:TS:05:95:. .. CU_KCCF 2482, .. 53 95 1z
AP GC:21:04:37:. .. TE-LIH. .. 243T... -93 96 3

7E Scaner 32 ¥+, A Connect %4, MIREFIFHITCL AP 55 )5, AILLA Connect iE#:, XFEARIITCL
W2 F 3K SSID 128Uk E /) AP ) SSID.

11.6 T&I5HiEIH# spectral scan

spectral scan (Fiilk43#)  REFARE LM R SRR PTG H0E, JFEd R Znms bl B o RS RO T 6
e R PERE. B4 R52n SERFIOATNE .45 4790~6085.  2182~2549. @ idt £ il S B nl LL1S 21 [ 1) A
FHIREE, H T R AE o, 3T 2 R R 2 1 I 2%

MHT 2 EE Atheros 5 F, T AR9220, AR9280, AR9223, & MiE i % TE 4k M R AHE: R52N 1 R2N.
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ks (Spectral history)

Terminal

MaX: = < —-80 <= < =70 <= < —80 <=
2380 2388 2395 2403 2411 2418 2426 2433 2441 2449 2456 2464 2472 2479 2487 2494 2502 2510

T AT ERAEINR :
/interface wireless spectral-history <wireless interface name>

SRR s, AR A 24 17— AR, AR PR LI N AR A0S D Rk,
1E LR EG HT R X A
s /NT-90 N
o KTZ:T-90 /N T-80 Nty
o KTZ7T-80 /NT-70 H&n
o KTZT-70 /N T-60 Hikfh
s  KRTZT-60 Mt

2 AR A T E N a2 ) TPk o
it Spectral Scan

pEE AR J//na’ﬁﬂ, % %Mspeetral -history', ,\E@ﬂﬂrﬁ/\b@ﬁkﬁ‘] AE S0 . BT Eon— M
R, W EIE R " R TR, P E R
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FREQ DBM GRAPH
2382
2388
2394
2400
2408
2411
2417
2423
24249
2435
2441
2448
2452
2458
24564
2470
2478
2481
2487
24593
24949
2505
2511
251&
= [Q quit|D dump|C-z pause|down]

-

K1

AT A

/interface wireless spectral-scan <wireless interface name>

show-interference — #r—4~ H NIRRT HIEIETY, TR

*  bluetooth-headset
*  bluetooth-stereo

* cordless-phone

*  microwave-oven

* cwa
*  video-bridge
o wifi
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SE B

. http://wiki.mikrotik.com
o FHKREEMBR
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o
w

* % ¥ ¥ ¥ O
w 0 0 W w w

Changelog

B

A FET, RN OB TC A Z R MCS

.5 &, N station—roaming /44

LB EAT, BN station AN I A )4 AP

L6 =Y, BIINAEET connect-list [ station B TCLRIEUE
6 BT, WL b 4% repeater /4R

1B
.6 802. 11ac XUHHFLE SSID
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