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AP1850 DERA T 3 IZDULVT
X 17: O—AJ)LD 48VDCE]R

1850 Local Power Supply — AIR-PWR-C=

Note: This is a 40 Watt supply older AIR-PWR-B= was only 18 Watts 31

Smm

125mm

I
48VDC @ 0.84A rower 10 —|
40W Max |
Input 100-240VAC @ .5-1A]] FEELE

|
)

8.2:0.2mm

Cable 16AWG Length approx. 1500mm (4.9 Ft) 105 [ [

Calculated MTBF @25C is 741K hours '92-5:5095-5

Calculated MTBF @40C is 404K hours o9
Note: AIR-PWR-B=is not supported with AP-1850

PoE rd> T —> 3>
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PHEALTELC A& LET, TDD, LLDP X2 m—3 g U OBMERNT., FECDP WED X A L T 7 b
(ZL OGE. K60F) BRAETIHMLERHY T, WITNLOHETH, 209W OBENINREIEINLILENH Y F
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X 18: 7L /X — E— K %7~ Power over Ethernet 5% &

All APs > Details for APag0c 0dd2.218c
General | Credentials  Interfaces | High Availability | Ievestory | Advanced

Rggulaiory Doempang B0 Libgi-A 8031184 Power Over Dthernet Settings

Country Code S (Lnsted States) =
iy % Pak Skabus
Cu Droe ry Protoodd o
il o <v Pre-standard B02. 2 sailches
AR Growp Mame defaul-growp =

Power [njector Siate

72770L. POEAA vF, v RNV, FR03A 0P 27 2R EOBIREBEN AL NT —Z@lc gy =— F'C%
WA, TANY] B—RERD, TAAAL ANRRBTE DB IR T NTHEEINET (154 W (802.3af) LB
NEL RV ET)

B 154 W (802.3af) IZHIRESNTWAEA, APIL154W A XA — L TPRLET,

AP, A AREEIR CHREL £, T X COMRBICK L TEAN TS THRWES, APIXY Yy NE 7 LT, 154
W CTHRECE D Lo IcHRr Iy =— L&k LT, £72, APIE= b e—TF(Z [LOW] £ 721X [MEDIUM] &/ &
AL, HREAZ® E LCEIEL £9, 1 : Power over Ethernet R EDA 7> 3 v, (21 X—) ZBMRL T EEV,

MY

GE) Y= RR—=F DA A »F 72, EIEN Cisco Dlscovery Protocol &% — F L T2
A, FEHEIIWRENEE A, £ 1 Powerover Ethemnet R EDA 7> 3, (21 3—) %
73% LTLIE&EW,

% 1: Power over Ethernet B E DA T 3 >

BRA T ay EhnCzy Hese
802.3at, #L3E PoE, PoE+ 19.93 W AHERE
CiscoXU— A Y= X 19.93 W N

AIR-PWRINJ4= (30 W)

Cisco & — b /LEERLE 19.93 W N
AIR-PWR-C=
802.3af, Cisco/SU— A = |1295W 1852i : T DIEHHERE

7 % AIR-PWRINJ5= 1852¢ : 2.4 GHz D EES T 2x3 |12

IR

AUX B LTVUSB R— M
1852i/e D7 THER)
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U -ug. v 7 b =7 C&Has CDOPALDP G, AA v FTiE, 100m TOr—7 LEEMAIZ 2, 3W ERESET,

BB EAT T THFELUOBEI /N —
X 19: AP1850INDAET7 > TTDEE

1850 css uint— A In inside at the antennas

o Ty A e ——
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N T > Fi%, 24GHz T3dBi B LT 5GHz T5dBi DEKNED S TWET,

X 20 : 24 GHz DR EH /R E2 —>

AP-1850i Antenna Patterns @ 2.4 GHz

[
I

T 10

2.4 GHz Azimuth Plane 2.4 GHz Elevation Plane

X 21 : 5GHz DG/ N3 —>
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AP-1850i Antenna Patterns @ 5 GHz

200

.Tm.

5 GHz Azimuth Plane 5 GHz Elevgtinn Plane

ENEERDODT >T7F

AP18501F. BNHFBEHICHIENTWET, 7277 L. NEMAZ v 7 2R LY. 7ot E2BRINCERY T 5Z2 L
BDTEIHELHYET (—HOETIIRZEILESNTWA R, BATICL D £9) |

KETIL, AP 2BV CTHETA2MLERH 51T [P ) — X085, (Cisco Aironet AP 3600P 3 X TY AP 3700P 72
E) OHEZRBEID LET, FEICOWTIE, 3700 DEAST A R [FEFE] 2B LT EEW,

FTRCORa@T T Faxs 22, TA . Bl . [Cl] REDTABFNTHET, [A] OELEIL B

F720X TC/D) £V bE< D ET, LER-ST, AP LE XT3 2FERIT4>OT7 T FEFAR—FLTWT, 7

y?%bizow:m\i}%}\ A b —TFEAP Y7 N =T ORMEHOT T R— a2 72T 5D Thi
BT TS ERET S ETCOEME., A—bF TA] BXIOQ B TERLDOT VT FEFEHTEET,

BDIRVDT T FEERTH 2 LIRS N ERAS, OB (BEEHNE) 1 0ERF2 00T VT F DR
ZEH L7= 802. lla/b/g I IAT > FERITE—DEMA RN —A 1In 7 74T bV R—MLET, 72720

T == ACRAN R EE N E U2 5E, ClientLink #RE b KW E T, ZOHE, o7 o7 FaH LWL 91Ty
7%&17TAP% RETHLELHDET, £HLARNE, XT3 —< AOMENREAETHAREERH Y £,

WDOT 2T VIEHZETF (T 2T AR R) ToFFid, AP1850e VU —X T 7B A RA v FEDFEHANED LN TN
F7,

* AIR-ANT2524DB-R= % A 7R —/L| &, 2.4 GHz T 2dBi. 5GHz T 4dBi

* AIR-ANT2524DG-R= # A "—/L, 7' L —, 2.4GHz T 2 dBi. 5GHz T 4 dBi
* AIR-ANT2524DW-R= %1 A/"—/L, [, 2.4 GHz T 2dBi. 5GHz T 4 dBi

* AIR-ANT2535SDW-R= £\ ¥ ;"—/L, 2.4 GHz T 3 dBi. 5GHz T 5 dBi
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http://www.cisco.com/c/en/us/td/docs/wireless/technology/apdeploy/8-0/Cisco_Aironet_3700AP.html

* AIR-ANT2524V4C-R= MIMO. &J5fE, KHHLY 117, 2.4 GHz T 2 dBi. 5 GHz T 4 dBi
* AIR-ANT2566P4W-R=MIMO, /3w F . [lfi 5 O#H% T 6 dBi

* AIR-ANT2544V4AM-R= MIMO, BEHEHEL Y £HiF, &J7 WMk, W7 OH#H5 T 4 dBi

* AIR-ANT2566D4M-R= KHI Y 15, FEE oM AmT, v I i ORI T 6 dBi

VAT TS OFHNZOWTIL,  [Cisco Aironet Antennas and Accessories Reference Guide] [#3E] # &M L TL 72
é 1/ \O

TrTF UT77 LA TA R, $TRTOVRa®T o7 F oA ThES, £,
http://www.cisco.com/en/US/products/hw/wireless/ps469/index.html [$55E] (21%, fHx DT —% > — bt H Y 77,

)

GE) e chiE, LT vAxaflly or e AL ET,
http://www.cisco.com/en/US/prod/collateral/wireless/ps5678/ps10981/white_paper c11-671769.pdf [5<

] AL TS0,
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http://www.cisco.com/en/US/prod/collateral/wireless/ps7183/ps469/product_data_sheet09186a008008883b.html
http://www.cisco.com/en/US/products/hw/wireless/ps469/index.html
http://www.cisco.com/en/US/prod/collateral/wireless/ps5678/ps10981/white_paper_c11-671769.pdf

Cisco (T LV A4 XD XA R —/LHIRGELTWET, ZO7T 7 HIEEER T » 7 vz db ) S8 A, NS
A XD, NP EELRGAITRLBET, 22 HEWEL A R— LB LI OEWL A R—L (F) , 26°3=)
W2, WHFDEA TDEAR—NVEHEH L= AP-3700 2R LE T,

B22: BEFAR—LELVEVNF I R—IL (H)

AIR-ANT2535SDW-R
3dBi @ 2.4 GHz
S5dBi @ 5 GHz

Short antenna does not bend

B2

23 52 LVE A FR—)L AIR-ANT2535SDW-R DGt /8% — >

Radiation Patterns

AIR-ANT2535SDW-R Radiation Patterns AIR-ANT25355DW-R Radiation Patterns
Data

2.4 GHz Normalised Data 5 GHz Normaliced
o o

352182
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Mz T, WOT 7 F 1%, 1600, 1850, 2600, 3600, 3L TV3700 fe] 'V —XAP THMAENLHEGHLHY £7,

24 : AIR-ANT2524Dx-R T2 T ILINY K B4 R—IL 7o T+ DOt

Technical Specifications

Parameter Specification

Antenna type Dual-band dipole

Operating frequency range |2400 to 2500 MHz
5150 10 5850 MHz

Nominal input impedance |50€2

VSWR Less than 2:1

Peak Gain @ 2.4, GHz 2 dBi

Peak Gain @ 5 GHz 4 dBi

Elevation plane 3dB 63 degrees

beamwidth @2.4 GHz

Elevation plane 3dB 39 degrees

beamwidth @ 5 GHz

Connector type RP-TNC plug

Antenna length 6.63 in. (168.5 mm)

Antenna width 0.83 in (21 mm)

Radome length 4.88 in. (124 mm)

Weight 1.3 oz

Operating temperature -20°C 1o 60°C
(—47 to 140°F)

Storage temperature —40°C 1o 85°C

(—40°F to 185°F)

Hhivirontiet Indoor. office AIR-ANT2524Dx-R Series Dual-band Dipole

350095

X 25 : AIR-ANT2524Dx-RT 17 LNV K B4 R—IL 7o T FDHRE /82—



Azimuth and Elevation Plane Patterns for 2.4 GHz

Azimuth and Elevation Plane Patterns for 5 GHz

26 : AIR-ANT2566PAW-R T 1 7 ILIN> K ISy F 7 U T+ D1t

Antenna type

4-¢lement dual-band
MIMO

Iperating frequency range

2400 1o 2484 MHz

5150-5850 MHz

2:1 or less

6 dBi in both bands

Linear, vertical

2.4 GHz band: 105°

5 GHz band: 125

2.4 GHz band: 70°

5 GHz band: 607

6.31in. (16 cm)

11 in. (27.9 ¢cm)

1.2 in. (3.05 cm)

1.4 lbs

able length and type

3 fu (91.4 cm) plenum
rated

‘onnector

RP-TNC

“nvironment

Indoorfoutdoor

Jperating temperature
ange

-22°10 158°F

30%e T0° C

AIR-ANT2566P4W-R
4 Element Dual-Band Patch
(indoor / outdoor use)

27 : AIR-ANT2566PAW-R T 27 ILIN> R Iy F 7o TH OB R2—>

28
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Azimuth and Elevation Radiation Patterns
Left Antenna - 2.4 GHz Band

Azimuth and Elevation Radiation Patterns
Left Antenna - 5 GHz Band

350008
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TUTFREBECERY AT ONTNWAZ EEFHRE LT, TV GR) I 7 7 FnboofE 5Ty, A (&) L.
(BT ONRE =TT,

X 28 : AIR-ANT2524V4C-R T 1 7 )L/ &AM T VT D1tk

Antenna type

4-Clement,
Dual-band, Low
Profile Omni

Operating frequency
ranges

2400-2484 MHx
3150-5850 MHz

VSWR

2:1 or less in both
bunds

Peak gain

2.4-GHz band: 2 dBi
5-GHz band: 4 dBi

Polarization

Linear

Azimuth plane 3 dB
heamwidth

Omnidirectional

Elevation plane 3 dB
heamwidth

2 4-GHz hand: 69°
5-GHz band: 60°

Length

T25in{1&4 cm)

Temperature range

Width 7.25in(18.4 cm)

Depth I in (2.5 cm)

Weight 1.3 1b {059 kg

Cabhle (914 em) plenum
rated, UV stable

Connector RP-TMNC

Environment Indoor

32°F 1o 133°F (0°C o

36"C)

sileathie
2IEed

29 : AIR-ANT2524V4C-RT 1 7 )L\ FeARET T+ ORE /82—
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2.0-GHz Element 1 Azimuth and Elevation Plane Patterns [5-GHz Element 1 Azimuth and Elevation Plane Patterns

Agimuth Piwe 7 st
@adin Flara Catem — Cven Plass Fane

30 : AIR-ANT2584VAM-R T 1 7 LN K BHAMT T+ DOt

31
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Antenna type

4-element MIMO
omnidirectional

(3 dB beamwidth)

Operating frequency 2400-2484 MHz

o 5150-5850 MHz

Nominal input impedance (500

VSWR 2:1 of less

Peak gain 2.4-GHz band: 4 dBi
5-GHz band: 4 dBi

Polarization Linear, vertical

Azimuth plane Ominidirectional

Elevation plane
(3 dB beamwidth

2.4-GHz band: 60°

5-GHz band: 33°

Length 8.6 in (21.8 cm)

Diameter 6.3 in (16 cm)

Weight Antenna: 1.48 Ib. (671.5 g);
Cable 3-ft. (91.4 cm) plenum
Connector RP-TNG

Environment Indoorfoutdoor

Temperature range

-22° Fto 158° F
(-30° C to 70° C)

31: AIR-ANT2544VAM-R T 2 7 )L\ RFEFRMT T F D&\ 2 —>

32
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- I 30— — TS0
& S - =
=t - P, ; ff 4 a v,
' = | !
200 E 20 o a0 ! 5 &
Fop y \ I 1
f ":5" 3 .'I - a N
- ! [ Y
i _ II'-, r’I -‘.- .L
] L ) | 4 4
] v \
| 2.4GHz Pl zj_li » BHE i)
7 1A
< Elevation. | g :T
] — s - £
& I { "k Elevation _--/

20 ™o e I 2ip = Azimith _— 1%

e UM —

GE)  RDROARZ = AZHONTE, G T 27 7 T OB — 2SR LT ESN,

— R EEEIE - WLAN DRI N TSH9F 4R HA KFSA4 Y
AP DEANIZE L TR TBLRENA RTA4 IIROEBY T,

CHMIRNT = L AERBDLEDICTELR T 2= O ICAPZRETS Z L2 FICH L ET, BE2EM®RL
F9, &R FRIIEREO RTEFEH L TWD7D, RTHRHADONTEGAEICI NV UNEDLGEND
DET, HTWVWEMII T TR —FRIET AR NADOTIZE&R Y v RIBERHLLIHGENH £9, I Ly
FEI A B S DA EEMENH D720, AP £33 T T T2 &R O ICRE LRV S I LE T,

*24GHz AR EHERT 2L, FL 1, 6, BEOI Fr 2V FANRSGHz Fr x FAE LTHERHESET (¥
32:24 BLO5GHz TOF ¥ 2 AAEMAB] (40 MHz DAL 2 F ¥ xAEH) , B4—) ) . RAICF¥xb
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34

(T _XTOAPZEEET, AERGAETFT YRV EHAALET, 20O My 7 OFFEMIC O TR, OBEAL
A4 RESHRLTIESN,

K32: 245KV 5GHz TOF v ~ILERB (40MHz DIFEEIE 2F v ILER)

CEDITAT U NEHERATAENRD, TDOITAT U MEFER LTIy VEMER L TAHAET, =& 2iE. PDA
L Wi-Fi EBefgls ) — FEREX T Ly N ER UEBE TR WAREMENH D 97,

Je

Evbh BEBETAIZIIAT U TR T —~ L ADENI FTA T "EFHLT
TRy DR L FT,

* Cisco AP 1850 ¥ U — XX, EH¥ER—ZADEFE—L T +—I 7 &R — L, #H L\ Wave-2 MU-MIMO 3 &
W4-SS 7 747~ halF & L THEEST B0 TWEJ, ClientLink 3.0 Z £ /H 3% Cisco 2700 35 LT 3700 'V —
X AP X, KD 1gh BE W 1lacWave-1 7 A 7> bEFEMATHE, AP1850 LD 37 4 —< 2 ABEL 72
DET, ZHUE, AP 1850 Ik BT p—~ 2 ADME ki, 4-SS &~/ F2—H MIMO (Wave-2 7 74 7 > k)
ZRHATALIICEFINTNWT, VLHY— 7 T4 7 2 MMaT DO A adyiiE ClientLink E— A7 3+ —3I V7 %
PFAR— K LARWNWTZDTT,

A FRAES RRICHESE S E TR, BREE DD I TIT-> T, Cisco RRM S ENIAFIET UL, /IO
TEMIZIIREN 2T A FRE (DALY F v ) THORGAENRH D 7, FIETOERME, Al AD
TEEAFEIA . KBERRED X 5 RIEFICRREOREVRE TH L EA1F. VA7 RAVA R —EAF—A
EFEFL T, REORBRLEMOELIKFET 5 N TEET, FFlICONTIE, v AaoT7 v b F—
LTBBWAEDE L EE 0,

CRRBRRANC L AN Ly URHE E LTI, T—ZHIT5000F 7 4 —MIOE AP A, HEBLRr—v 3
P—EZHIZ 2,500 FFH 7 4 — MIHOE 1 BTY, &ERNT7+—~ AZFEBRT LTI, £50 7 14— MZ
D% AP 1 BT,

CEVEL DI Y=l T ¥ RIV/ART M ERRTLHDIZ, SGHz # AT LI LFT,



co— T ENEHE/ N YT g v ERE(ETAZDIZ, 10~20% DB F—R"—F o T EEHRTDH LD

W LET,

chET I AL L— MIBENEF A FNEERT LS AN 77 BRAITHOWTIL, B2 5 SSID ZEELET,
CFaTIIN R IITAT U IBREBWVW24GHZz F ¥ 2V TIERL 5GHz 2T 5L 91, BT T7 Y v 7%
Az LET,

XAy b A=V Ry bELIEmGiglZ# L7z 7 TV Se L ERFEHALET,

C—ERD I TAT b FFRIZTEWH D) X UNI2HEES FA4 T F F v 1100~ 140 R —hLEHAL, LT
MoT, NI TAT U IR SAHDHEE, DCAF vV UANTHEMNITLHZEEZBEIOLET,

A

G¥) HLWF o7y " aEAT27 747~ (B2 802.11ac LIED 7 Z A4 7> b)) 1%, $E5E
UNII-2 F ¥ XL a2 PR —=F L TWALERH Y F4,

wIZ, Wi-Fifg 5EDOHTA T A4 v 2R LET,
65 ~-67=T—H, HFiE, B4, ar—va

e
*2500 K7 4 —HTED/S0T7 4 — T EIZ1IEDT

=]
=]
L

=

A RA B

* 8 ~-69=T—H, HFiE, YLTFXYAIBIPR2=FY A ETH, v —rar
*T0~Tl=FT =4 2=Fy AL ETA
*NUE=F—XDHh

802.11ac (Wave-2) Primer & AP 1850

802.11ac DHEEIZ SN T, RO URL DT 7 =)V RUA kb N—=_"—2ZML TIZS0,
http://www.cisco.com/c/en/us/products/collateral/wireless/aironet-3600-series/white_paper c11-713103.html [ 35
AP 1850 Zffi 19" % 802.11ac (Wave-2) & DLREWNE, KD EEY TT,
*12, 22, 30 (BLUEEIZ4D) OZEMA MY — L& TEET,
BIMOZEMA RY —2A2X > T, 80MHz D7 —4# L— K23 1300 Mbps & %f . L C 1733 Mbps (28] | L £,
*FLCF ¥ AT 12720, 40, 80 (160 MHz [3H A —F LTWEHA) TT,

*llac B —A7 3 —3I 7 (Wave-1 [IZFEEINTWVWE) DEEFREINTHETRE, llacE—A 73— 71&
MIBDlx 1lac 7 747 2 FOIHTT,
* v /LFa—F MIMO (MU-MIMO) DOH7HR— b : llac Wave-2 7 A 7> FEHD Wave-2 THAHR— &N ET,

* IEEE 802.11ac D &R0 HE (2013 4% 12 AIZIKGER) 1SN TWET,

35


http://www.cisco.com/c/en/us/products/collateral/wireless/aironet-3600-series/white_paper_c11-713103.html

3D0BLVADDEMA M) —LEYR—FFTEH954T72 K

3SS Y R— L4527 T4 7 M, 4SS ° MU-MIMO Wave-2 7 A 7 > k& —fBICH5H— IR SN 5 Z & n
TR ENET, H LV 802.11ac fLEENES N EEBH L TEXTNDED, ZLOHFHLWIFAT U N THXTXIZEDE
JEiR Ty Ty FAMEHE S, 802.11ac lZRT DTy FELT3SS LASS YR — h &R ET, E 5T, Cisco AP
1850 TiX X T DFS EREN IR — h &R, 5GHz OFIPATHEHTRERF ¥ RN £, oL %< D
7747 b, KT 802.11ac 7 T4 T > b, #ERKD82.1InE— R TINHDH LWF ¥y bR —F+B5K951C
0 FET,

B S Cle b M LT % 3SS 7 7 4 7 hid Apple 2011 MacBook Pro C9°, Z #11% Broadcom BCM4331 F v 7%
k& Ralink v 7 v k23— 2 ® Trendnet £/ USB 7 % 7% Toh % TEW 684UB % FEIZ L T\ DH 72T,

X512, Intel 5300 35 L TN6300 E ¥ = — /WL 3SS Z# EMIRICHZ D R— R L TCWET, TNHDOI— RN 5 524
TD ) — bR A NEH SN0, TA MIYELDIIEWAL—T >y~ (320Mbps LLE) 2L LD — kX
Var TR LT — T, A—7 v h2METF (240Mbps 72 ) L7/ —hXvar b F L7z, Intel h— N&ff
AL TERANL—T> B4 L7254 . MacBookPro £721E Trendnet 7 # 7’ # 3 L TL 72 &V, 43 ICEET H5E
WX, £D Intel H— R ERID /— FE2RT ), Intel F721ET7 v 7 by T DA —F—|TEWE DT, fEROAREM: & B
D Ed, AP3600 X—% T A N TlL, YA 2T Intel 6300 1 — FEFHL CIEIER /) — FTORT —< L ADiE
WEBIL TV ET,

Y

GE) IJFAT R TD3SSE—RKNHLDL— MV BEZNREHTHDLT-0, HERIZ3SS Y 7%
HEFF T D2 ENEELWEAER DD £, 77472 ME3SS U v 7 R D HREICB W TCE
ERREZRIZL, TORD, HHESNDZZIA T T A MNREOEICL > TRAR LS
NdY £9,

FYRILTFESLURYT AT FYRILIZDNT

BEKETIE, 25F v =/ 20MHz) . 12F ¥ %/ (40MHz) . 6 F v/ (80MHz) 23% ¥V £7, 802.11ac (Wave-2)
X160 MHz OF ¥ F L% H AR —F LETH, BEFEHATEL201E2 F v 3L 0AHATT, KEEMEFEEESSLTOM
OREERIN T A B ARBED AT v D=— X5 L. LV EL DAY MRS 5 72O IZFEMBAIZEL Y 7
ATNDTIEH, SRIIINNBGESND Z ENRIAEFNET,

ERFTRER AW E . FXY IV R T AV IR ED LI ICEET 20 E R THEL X I,
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HIEKRETIEZ, SOMHz OF ¥ R 4 DO TN, ZiUIEIN S RIALTT,

X33: MEDF v ~ILEIY L TEHE: USLTHR—

US- Theater — FCC channel allocation plan

5170 5330 5490 57305735 5835
MHz MHz MHz MHz MHz MHz
i : : g ™ B HN\DG-IIQMF—V&:

|£E£chmmci#;2-?3$:-:;&‘.azi gg_-::.‘ﬁ:_::_::l‘.ff_fi'

NP ATAVATAATATAA ﬂmmﬂrﬂ:‘{jﬂ ir\(“i_hf_.\i ;

40 MHZ? \ Y ¥ i Y H .J_' i y 'j:i ,f \
80 MHzy i § I" \ " 1) \

i ] i 1

o0 v/ S “
The 80 MHz channel uses two adjacent, non-overlapping 40 MHz channels. The 160 MHz (Wave-2) may
be formed by adjacent or non-contiguous channels.

M BEOF v RIILEIY B TEHE : ETSIV 72—

ETSI and Japan channel allocation plan

5170 5330 5490 5710

MHz MHz MHz MHz
IEEEchamel# (S S F 2N 88 i
NN R AATATATATATAA
asoMHzf VM M X

so M R
160 MH:

80 MHz bonding (Wave-1) 160 MHz (Wave-2) -

MNote: Efforts are underway globally to expand the number of channels in the 5 GHz band. ¥

FERDRARY MILEIY BT
* KETITBIE, HikiE2S 20/40/80/160 MHz T ¥ /L CTd 5 25/12/6/2 F % FANH D £,
*5.35 ~ 5.47 GHz 3 L 1} 5.85 ~ 5.925 GHz DRHUIC L 0 | F ¥ F /L D¥kiT 34/16/8/3 IZHIK L E T,
* N TDWR F v RAVA R RT 2 S ICH D MTe L. Z0HUE 37/18/9/4 IZHIML £,
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L7=R-oT, FEfoRRE & & HITHIOT ¥ 2R EHAREEICZ2 > TV TL X 9,
B35 RkES TR —IIT A F vy RILEE EHEATEEEMICEEESATOERA)

What's the plan to get more channels (proposed)

mem@ o @ o (= ] mmm-—m%mh-—
Channel# 28 F R BB BN R BEIR SRR R Er e R 223 S8Rk
20 MHz [ VNV R R OV VIR YT SRR
— —y — —— ———— e !
80 MHz [ ¥ T | i L RN {
160 MHz B i, ' , I |
UNII4 | UNI2 ) UNII-2 Extended | uNiE ) :
5250 5350 5470 5725 5825 5925
MHz MHz MHz MHz MHz MHz
[0 naitabte SEERTOWR channels, not yel available T become avatatie [ \Special DOBE must be met

EER
* 802.11ac Flfiids LU —_A (2 802.11n LIFE AV EEDV BH Y £ A,

*802.11ac (¥, KV EHED 256 QAM TV = L— 3 &HAR—KL, 802.1lac 7 74 7 > hHEH T I Y A HiPH
DOF—H L— A TELL22T57D, 72747 MEIEWEEREL— M E#ERFcE £,

*80MHz DR LT 4 7 F o I EEATLHES. 80 MHz DF ¥ R /VICK L TSR AT NAVRHDHZ L Tk
BLET, ZHICEY, BEOART ML T T UACKIERERENRAELDHZ LICEELTLIEE N,
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FrRILEZTDI SAT 2 FOEEIZTDNT

HLWZ T4 7 b (USB) DIFEAEIF22EM A U —AT, 8OMHz R F 4 > 7 245 Z & T866Mbps £ T
ERTEET, K36:80MHz CTRUT 47 &b 2ss 7747 bOfl, (39 =2—) X, Netgear A6200 7 7 A
TR = RERLTWET,

36:80MHz TRUT 42T &NB 2880 54T DY

il AnvConnect Secure Mobi

CIsSCo

Connection Information Security Information
Status: Connected (Secured) Configuration: WPAZ Personal AES
MName: 802.11AC1 Encryption: AES
Local MAC Address: 84:1b:5e:f0:b9:62 EAP Method: None
Remote MAC Address: 3cicei73:38:09:e6 Server:
P W Credential Type: NiA
Speed (Mbps): 866.5 ) wi-Fi Information
s | SSID: 802.11AC1
Media: Wi-Fi Signal Strength: Excellent (-27 dBm)
Adapter: MNETGEAR A6200 WiFi Adapter Channel: 36
Bytes NETGEAR A6200 802.11ac Dual-Band Wi-Fi®
ek 3843470 USB Adapter
Received: 145412024
Frames
Sent: 27416 5
Received: 101269 g
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GE) VI RNT2THR, FxpMI36 THLEIELR—FLET (2D F v RV ARST 4 TN
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48 THD Z NN £97,

R37:  KRoT4 TSNt 80MHz F % )L
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Werlical Scale: 10 d8m REW. 156.25 ke
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B Toce 3 01 5170 5330

MHz MHz
p— L] L}
[EEE  lc o ¢ 0 a1 ¢ © <!
channel Mo T ¥ oW o
[ e il W — —
A A 20 MHz; VYV VY

=
e
B &

IS SN

-
I-.
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GE) 7547 RN 8OMHz TY 74 5121%. AP TF v R/UIEAZ 8O MHz ICRET HMLERH Y

=7,

3832 ,O—5h 50D AP 1850 % 80 MHz F v % L~

R

CISCO MONITOR Wiaks CONTROLLER WIRELESS SECURITY MANAGEMENT CDMMANDS HELP FEEDBADK
Wirnless 802.11aMn Cleco APs > Configura
= Accoss Polnts
AN APy
w Radaow
B2, 1 dnfnine General RF Channe! Adsignment
L 1 Thigin
Dual-Band Aados ap kane APTead MM NI6E it Charsd
; U aticn
Gl Corfigurate Aoy B 3 Cha Width =
’ Doerabongl Siplus BOWN ® Ol mafth can by coafgured o
M
Lol @ i Aggaphieenl Msthod R Bt L1} L
= CE cose Custom
FlawConmect Groups 1in Paramaters
FlewConnect AC
e Tx Power Level Assignment
* B0Li1s/njac Lin Supporied ves
P Do
e & ' Cisrrent T Power Level 1
F Grougng Aggagrment MEchod imaGn bt
TeC
BCA Cloandir Capablo il Cuibp
Caov erage s
Genarsl Cloardir Agdman Stahus Enabie =
Cliprt Baamarg * Chpamiss gnades will @ie FRECT vy F § & SRR On el Dl Perfarmance Profila
Meds
. e Number of Specirum Dupert
BOCA Paramators CONRCTaNE L Wieve and egn Parformance Profie fae (i AP
DFE (8032, 158)
High Throhaul Perormance Prolls
{853, 1 irvinc) Arténna Parameters —l
Chaaniir antenma Type tereal @ Mot . CRaSgong By 0F D B mene-d CAused Bhe RSt B9 Bt PErmmarirdy Jifhived

L F SRR T
b Mpdia Stream aAnbenas
Apohication Visibsivty

el fhus may Fesull i ines of CeAnecDvly e same chienis

oA®»
LE SN

802.11ac B L UL AHL— U547 FOHREIR

Samsung Galaxy S4, ZTE Grand Memo, HTC One, 3 d U Apple2013 MacBook Pro 72 & O Fi#l 7 — KXy @ id, 802.11ac
BT DRI OT SA AT, AR — Y arBLO0F 7Ly b (B 2~3DZE/MA N —L&HR— T
DT NA R) WEGE AN ShD Z R TRISIET,

BUE, Y AaOMBEERMEDT A~ Xy RIIZLLTOREZ A THH 0 £,

x2: HEERAMETFIVIR

N—KDTT[VIT VT T INGA—4

N—F9zF/VI LD T7DEERAT

UYU—=

8.1

oy bha—7

Cisco 5500 >V —X v b —7
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IN—FDTTIVIT DT INTA—A

N—F9zF/VI+DTT7DEERAT

Access Points

1131, 1142, 1242, 1252, 1850, 3500e. 3500i, 3600,
3702

Radio 802.11ac, 802.11a, 802.11g. 802.11n2. 802.11n5

X274 Open, WEP, PSK (WPA & WPA2) | 802.1X
(WPA-TKIP & WPA2-AES) (LEAP. PEAP,
EAP-FAST, EAP-TLS)

RADIUS ACS 4.2, ACS5.2

TANDEAT 2O0ODT VA RA Y MNMEOESRE, VT T v T B

fom—3v7

AP, 74T FBRUOEF 2T 4 AATOMAEERE~ M) 7 RFUTO7 7447 FTT A MSNET,

=R3: HEERAUN TR MEN/ — bRV VELUIFA4TU R

D3AT7 VbR TELUVEH

Version

SyTbhyT

Intel 3945/4965

11.5.1.15 £721% 12.44.5, v134

Intel 5100/5300/6200/6300

Intel 1000/1030/6205 v14.3.0.6
Intel 7260 (11AC) v14.3.0.6
Broadcom 4360 (11AC) 16.1.5.2

Dell 1395/1397/Broadcom 4312HMG (L)

XP/Vista : 5.60.18.8
Win7 : 5.30.21.0

Dell 1501 (Broadcom BCM4313)

v5.60.48.35/v5.60.350.11

Dell 1505/1510/Broadcom 4321MCAG/4322HM 5.60.18.8
Dell 1515 (Atheros) 8.0.0.239
Dell 1520/Broadcom 43224HMS 5.60.48.18

Dell 1530/Broadcom BCM4359

v5.100.235.12
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D347 bDEATELUAHR Version
Cisco CB21 v1.3.0.532
Atheros HB92/HB97 8.0.0.320
Atheros HB95 7.7.0.358
MacBook Pro (Broadcom) 5.10.91.26

MacBook Air

0SX 10.8.5, BCM43xx
1.0 (6.30.223.154.45)

R4 HEEARETAMLENAYEALERE FNAAR

N RANILE T4 R Version

Apple iPad i0S 5.0.1

Apple iPad2 i0S 7.0.3 (11B511)
Apple iPad3 i0S7.0.3 (11B511)

Asus Transformer

Android 4.0.3

Sony Tablet S Android 3.2.1
B2 Thrive Android 3.2.1
Samsung Galaxy Tab Android 3.2
Motorola Xoom Android 3.1

Intermec CK70 Windows Mobile 6.5/2.01.06.0355
Intermec CN50 Windows Mobile 6.1/2.01.06.0333
Symbol MC5590 Windows Mobile 6.5/3.00.0.0.051R
Symbol MC75 Windows Mobile 6.5/3.00.2.0.006R

x5 HEERAMETAFLEBELT VS

BESLUVTY VA

Version

Cisco 7921G
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BESLUTY VA

Version

Cisco 7925G 1.4.2.LOADS

Ascom 175 1.8.0

Spectralink 8030 119.081/131.030/132.030
Vocera BIO0O0A 4.1.0.2817

Vocera B2000 4.0.0.345

Apple iPhone 4 i0S 7.0.3 (11B511)

Apple iPhone 4S

i0S 7.0.3 (11B511)

Apple iPhone 5

i0S 7.0.3 (11B511)

Apple iPhone 5S

i0S 7.0.3 (11B511)

Ascom 162 2.5.7
HTC One (11AC) Android 4.2.2
Samsung Galaxy S4 : GT-19500 (11AC) Android 4.3

HTC Sensation

Android 2.3.3

RIM Blackberry Pearl 9100

WLAN /3—37 5 > 4.0

RIM Blackberry Pearl 9700

WLAN R—3 5 2.7

5D 802.11ac 7/\1 X

CE SN T N X - AT

* Apple : MacBook Air

* Intel Dual Band Wireless : AC 7260

* Samsung S4
* HTC ONE
* ZTE Grand Memo

*USB 7 A 7 b - Hiwh
« LinkSys AE6000 1x1
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* Asus : USB-ACS53 2x2
* NetGear : A6200 2x2

* Belkin P-FOL1106 - 2x2
* D-Link DWA-182 — 2x2
* Buffalo ac866 — 2x2

* Edimax EW-7822AC-2x2

*802.11ac 7' U v U ~DA —HF v b - Hifi

* LinkSys (Belkin) WUMC710
* Buffalo WLI-H4-D1300

*H LV 802.11ac /N— KT = 7§53 572D U A k
http://wikidevi.com/wiki/List of 802.11ac_Hardware

INTA—TURICEEZEZ DL

RTZANRRLUSBR—FDOAR—=V g 021k T, USBZIA4 T bRV LEBL D (XT3 —<R) Z &R0
WCRZTbNE L, iz, —#D 2 747> hTiL, DFS (Dynamic Frequency Selection) #78¢ 80 MHz ™ Hyiuiig %
HERFT A ENH LW EbbhoTCWET, £6:802.1lacy 7A T hENR=Ua Dl A b, (45-4—2)
TARNCETETORIIENDZI TAT 2 M LET,

R6:8021Mac) S AT hbEN—DavDYR R

EERA ) —L A V3= 4 R DFS N A

Samsung Galaxy S4 | Iss e Yes 4.1.2

HTC One Iss e Yes 412

Linksys AE6000 Iss USB 2.0 Yes 5.0.7.0
MacBook Air 2ss e Yes 10.8.4

Intel 7260 2ss Mini PCle Yes 16.1.5

Edimax EW-7822UAC | 2ss USB 3.0 Yes 1024.2.618.2103
Linksys WUMC710 | 3ss Bridge No 1.00

MacBook Pro 3ss e Yes 10.9

¢

-
=~
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http://wikidevi.com/wiki/List_of_802.11ac_Hardware

Wi-Fi 3R EHOEWNT 7 ) a o — T, N T —v L A IEBLE 2 AEENEZ LV FET, il LT, BE, 794
T b, Frxril, APEE. BERAP LD 7 FA4 T NOMBER ENH Y 4,

AR FLIEFEZ )T TED,

MR DRERVBRREINRWEES ETMO Wi-Firy MU —2 L ORFEHRT HLERHY £3, 2K 80 MHz
EF ¥ R VEXES TR T A v T H2FET L ORI VT ThHHI L bR THALENRD Y T, ZNEiHRT D
B b BMiZe 751X, 3600/3700 % [SE Connect] “E— RIZ L., Spectrum Expert & 7= (% Metageek Chanalyzer Pro % ff783 %
ZETT, THICEYD, TRTOF YNV EDO Wi-Fi B X OZENUANDO T ERRTHI LN TEET,

ERV AT FEFERLTLET D,

IIAT Y MINT =~V ATRESEELES, T, 27747 M08, 2, £E3 2OEMA NI —ATH
HNEIDERERTLHMLENRH Y £7, I, FHSNAGA X —T =4 AR LET, USB3.07 747 > ME
Lmn07747/Fi@ﬂ7¢~7/%#¢0&ﬁﬂfbi#ofAént ﬁim@AXXE~FETﬂ42@E
WA T TFTERIEMTE D7D, BB TY, LR >T, USBZ 74 7 T Samsung Galaxy s4 (1><1)
F 721 Apple MacBook Air (2x2) 72 EDTNA A %MHERAT 5 2 LBEIO LET, USB2.0 ALV ¢ USB 3.0 #ih

B LET,

EDFvRILEFERLTVWETH,

L— bt OTEEZFETT 56, T AV EBEICRSIENEETYT, MEWRSF XY IANI VT THLHZ L
fzﬁ”ﬁ; ST HMENHY FET, 72720, TXTOF vy 3ANRRELLEIIHEREND DT TEHY A, Frxricko

BEHH SRR H Y £4, LI o T, R/ N7 +—~ 0 A& EHT 4792 UNI-1 L Y UNI-3 % 7213 UNII-2
%%@bbifro

DZATVMET O ERA RS b EDREBNTUVET D,

7?47V&%%AP§T®%%%ﬁ:Li¢‘&EU%H LV HEHIR T 2— NV THD 256 QAM ZEA L 7,
DD, HEESEERL TV EREMRFT D 2 LIXRE#ETT, m8 B LU m9 L [F% D 256 QAM # HERE L 72\ 5
u\7747/b%%74~buw RO EEBEOLET, 257+ — M &2 Z 5 L m8/m9 NIERKFERIIZ R
EhET,

m7 X 1In BEW1lac LRI U THAZLICEE LTI, EWIE, 1lac X 80MHz F¥ R ZHATE52L T
T, FAAZRLMETTIE, lac 2 1In £ Y m9 T3fEDF A2 m7 TE D75 A 2> Z 2B TE £,

AP FEDELSICEESNTVET A,

APEE%G:ob\’C*ﬁﬂ?“%JZEﬁ&) DET, 107 4 — FPRIEOEFHEREDOT A FTiE, BEIXZNTZERETEIH Y £
Hh, APORVIZIEEY RN LIZTZHR LTS, o7 2 M TiE, AP 2@ R 5AT (RIFE 738D b
J7DIE LWLE) | H‘YDH FHMERDHY ET,

RO TOAPDIY 1T Z#ET D, KIFTKPHECMO T D, EDNANT T 7T 4 AW L HIC LT
éb\o

APIFEDT—BR L—FTOSAT U MIEELTLETD,

TIAT v bDOT—H L— b EERTLZZLIFE L TEYEDbLET, T—% L—MIRT 3 —~ RACHEHBEEZELF
T, T—HF L— FEERTHEIHETNSO0H Y £9, RbLEELRTEIL. GUI 2#ERTHZ LT,
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~

DI D &E T 7R WDEREH!

T, HERESN A WVWEEGER L E T, R E TENWI-Fit— X 2T 5 2 L3R ICREE T,
HICEBROBED DN E DI LT E N,

39 EROHEDDIEC TH AP DHRESF (ERPCEEMEEIT D)

, f‘{ b

l".ll'll[

Patch antenna shooting
across a metal fence

351082
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41 RBOHEDOE TOAPOBES (RBOMEMERT D)

metal box creates multi-path and patch-
like performance all very bad.

48
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TN ALY N T D56, APIFACHI L TEAIZ VBN LN LS ICHET 2 L8R H Y £F, APZEEND
HEL T, =PI TE L ZTIEWEETICERE L £,

B 43: FEULGREDH : 7O LA RSV FOUELNETE. BERHOHIERBEICEINTIND

351003

AP ITIERGINECTE L2720 2 —FITEWGT Ch 5 Z LITHEBE L T LSV, @BXHEEEZ R OMIEOIEIZE
T Lz T<Zay (R ERMEICR Y XL (T y R ARy b)) BEINT5720) . AP 2@V RIFICELET
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HMENG DAL, FET o7 MEEE BROMEEIC (FI2) M TW o 0EfHER L, XA R—LZLTIELN
& IZEY T T 7E &,

U FAR—NT7oTFHEERTHIRITENGAERICT S (ZEARIZFER)

Dipoles pointing UP or Down Dipoles pointing sideways
are in vertical polarity are in horizontal polarity.

COVERAGE IS REDUCED

L
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Je

Evh T UTFEANICEST D56, BRE XTI TR T, KIEEREENED it
O ENTZD LW T ZE,

X 45: BN TRERETICAFTT oTTHERET S (BERTHELLTHAD

DEPLOYMENTS DRAIN HOLES AND

350126

6: 72T ARV EDBKRIEOFZEEZRITH5E (RMY—ILEERATILENH LN, ERTIEERET U TFOKEERE
BbhiLy)
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-SEA

V3 '!Ili ﬁrl[l-tl Connector Sealant!

Seals connections from
moisture & corrosion

st for Wi-Fi — satellite dishes — microwave work —

and HAM radio * Forms and seals around odd-
and difficult fittings « Stays flexible for years
es to polyvinyl and vinyl outer coax jackets
for quick disconnection of fittings * Effective
eratures from -30° to +180°F (-35° to +82°C)

Phone: 828-293-2222
SAL Email: sales@CoaxSeal.com For larg
, INC.  P.O. Box 2648, Cullowhee, NC 28723 '

#i e

WA —H Ry kb AR—F

AP 1850 (121, TAUX| W) TN TWBBEMDOA —Y3y b R— B3 H 0 £4, Ziid, LAGB &V KR—
rA5A4 =Yy F AL v TF~DLAGHEREIZF T A —A5 T 7 4 v 7 IR SN A48 AR— FTT, AP
1850 Dar b —TF~DA—Y Ry b T Y7 R—MIiE, TPoE] &) TULRFNTWET,

AP1850 DY) > FHYHF— a3y

A=Yy b AL v FDELIL, 1Gbps DANL—T > hETOY 7 IZRHELTWET, —J7, AP 1850 72 EDFi L
WWave-2 77 A RA L M, 1Gbps ZZ D AP N7 7 4 w712 (D7 EHEHmED) L TnET, Ll
MU-MIMO & 4 DDZEA N U —AD Wave-2 7 T A T bOERPETE TlE, T —%a0i7e 5 aaetEidsv &
EZONET,

Z OETER R BEIC LT A7, AL Cisco AP 185012V 7 T/ U A — a v FEELELE,

Vo2 77052 ad, NBase-TRED</LTFXFHE Y b 77 /=TI LTV AP 1850 D A )L—T7 v
MembEs®s, ME—OFETT,

“NVFXHE Y b T ) aP—0F M oW TIE, RO URL 2SR LT EEW,

52
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http://www.cisco.com/c/dam/en/us/solutions/collateral/enterprise-networks/catalyst-multigigabit-switching/multigigabit-ethernet-technology.pdf
EZE

A

G¥)

LD Wave-2 T 7B ARAL L FTIE, SIVFEHTEy MERERFR—F SN2 & TRISHE
‘d‘o

VoY 7OV —2avEYR—FFT 50X XM YF

WD Cisco AA »F 7 ) —X[X AP 1850 TLAG #¥KR—hLET,
* Catalyst 3850/2F7 /v (3 CA £—F)
* Catalyst 3650/2F7 /v (3E CA E—F)
* Catalyst 4500/Sub-8E

AP1850 TD ) Vo 7 )F—L 3 v DEMIE

FIE

2TFvT1 KOavy REFEHALT, §XTOAP TLAG 2V R—  TA-dlcary ha—J3 52BN LET,

config ap lag-mode support enable
ZoLE, LAGEYR—FT25APDO Uty FBXOBEEBNITIRELEE A,

FXTD AP TLAG 28T 5101, koa~vr REFHALET,
config ap lag-mode support disable

ZDEE, LAGEYAR—FTHTRTOAPR Y By hBLOEEES S NET,

ATvT2  koawr REHEHALT, f#x 0 AP 1850 TLAG E— REAICLET,
config ap lag-mode support <ap-name> enable

AP TLAG Z#ZhZ 4 21213, ko< F2fHLET,
config ap lag-mode support <ap-name> disable

GE) LAG Z ¥R — 95 AP, LAG DIREEN AR & LD THI W Bz b -Baicorl &y
ML UOHEESSNET,

ATYFT3 APBLIUVOar ba—TFZHTHLAGR— FClRER N7 7 4 v 7 Oa— R AT 2ERHT 5121,
AA v F PR — K RNTURANLE DEEFEILB L OGEER— FORIZHESNTND Z ENEETT,
RIZ. Cisco3850 AA v FDOREWZ/RLET, Z 2 Tlk, AP 1850 1XFNFi wired0 (7> 7V v 7)
BL O wiredl (Aux R— k) TG6/0/13 5 XN G6/0/3 12t STV E T,
conf t
port-channel load-balance src-dst-port
interface Port-channell

description To AP-1850
switchport access vlan 192
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http://www.cisco.com/c/dam/en/us/solutions/collateral/enterprise-networks/catalyst-multigigabit-switching/multigigabit-ethernet-technology.pdf

switchport mode access
interface GigabitEthernet6/0/3
switchport access vlan 192
switchport mode access
channel-group 1 mode active
interface GigabitEthernet6/0/13
switchport access vlan 192
switchport mode access
channel-group 1 mode active

end
ATy T4 a2 bo—FBIOAP O LAGREDREIX, = ho—FThROa~y RaMif+ 5 LR TE £
7,

show ap lag-mode

show ap config general <ap-name>

LAG & AP BLUAA v FOMODIERE KT, A1 v F TRO A~ PR+ 25 MR TEET,
show lacp neighbors

show lacp internal

AP1850 DA™ U R k) — L TINA RS

AUX R—MF, UL AR)—AR—bFE LTHEETIIIICHFENTOWET, AUXKR— NI, ©EFTF AT,
Tual X P74y, POSHKRREDTNNAL ZAREFOMOZ RAA 2 N TFTRAL RAHKETT, R—FDVU L7
TV —vay (LAG) #FETT5 X ICbEsFEnTWET,

F7-. AUX R— P 2SN EUNHERE T 5 7= DI121X PoE+, 3at, £7/2i15u—bVER (LU HEEX A4 TOER) NULERT-
B, RESNT 154 W O 3af PoE YV — xc_otof AP AN > TWABBE, ZOR— MIEZ2 D £,

A

GE) AUXAKR— BT HZ LT TEERA, ZFEBEIZ, avbe—JIZFET Y v U ENET,
ANR= TV Y — =T OMEPEETLREERS D7D, ZOR— FRAA v F/INT 72
EDOTNARZBID AP 8t L=V, MLAAL v FEILT v 7V 7 % PoEAR— K& LT
Bt L7p Tl 7280,

72& 21X, VLANS TOT7T Z7E2AL LT (AP1850IZxT D) AA v TF A—FERETDHE, AUXH— B T
T4 v I BEFLET,
NIRRT L TAAL v F R—FEBRETDHE, AP1850IL A7 4 7 VLANIZ/2 D . AUXAR—FHLT 7 4L FhTX

AT 4 TR ET, AUXKR—ENED T 7 4 v Z71Z WLCIZIERE SN, AP 1850 DAAHLAA » FIIHRA T 4
TVLAN ThI 74w 7% Ray 7 LET,

Y

GE) ZOREIE, a— FOEHI) U —R3FEEINFEE AL, OIY UV —21E, LAGDOHLE P R—
FLE9,
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USB /R— k
USBAR— KL, 2OV 7 =T OHRHDOV V—=ATIIAIN /o TWETA, 5DV UV —ATHEMMIRDFET
ﬂ—o

TILFI—H MIMO [ZDUNT
802.11n TlX., T3 AIEFDOZERA MY —2h & —EIZXETEETN, 3LEEFE -7 FL2AOLTT, @iz

BRIZL—L47TlE, —EIZ1EOT AR (Fid=a—Y) OBERT—2ZTELET, ZoHENT, v r7ra—F
MIMO (SU-MIMO) & FEiEILE T, 802.11ac Wave-2 DEIZIZ LV, < /LT 2 —HF MIMO (MU-MIMO) & FEiE 2 8t
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LWF 27 ) aP—RNERINTVWET, 2077 /) nd—tko T, APOT VT F W 257 Aa R LT, B
5077472 MK LT, REHCE—DOEKRBARY MLV THEET DL ENATREIZRY £,

47 : SU-MIMO 051

This is Single-User MIMO

Each Frame is sent to one
client at a time
‘ l
Multiple .‘.
Streams to 1 client L

Spatial Streams are limited to
the # of receivers on the client
Any additional radios on the AP
are used for beamforming

48 : MU-MIMO 043!

This is Multi-User MIMO

18§ + 28§

Up to 1+255
Orup to
1+1+1

. - Data can be directed
Ly " to different clients in
'Q_ . concurrent streams in
Tx Bi al+l, 1+1+1 or 1+2
Antenna stream combinations

AP 1850 (2 & % MU-MIMO (&, [RIFFIZHEKR 3 DDZERA MU —AIZHIRS N ET,

T—H e a—PNIEET D0, ALEICEHLEFEVERTRT LI (X449 : D7 747 > MoxfLTE—
LT =T XN AT TV T OMAEDEEZWATHHAT 2 MU-MIMO, (57°—) ) | APIIilee— A%
=P LT TR LET, RIS, APIZ2—P 28I P2—Y3DFMICH L2 —F 1 IZhT DR LT —%f
MELET, 2, TXVRTT YT EMETN, OO VFRIZEVIAATEH S TRINET, £72, APIX
2—P2T = FEFETHHE. RO TRT LI, =—F2IZmiF TRARE—LZFBAL, =2—F 1BIW
=P IHR L TUI VTR (X)) 2EERLET, EaORIE, =2—F 3 I zZRfFEoe—AZR1L, 2—F1
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BLOa—HF 212 L TXMITR>TWVWET, 2O L2 L T, H2—W 1, 2. BIO3IIFLET AT —F DRI
A —%A2ZELET, ZOLE, MO2Z—F~DOT—ZNEDOTEHIZLDIHITIFADHTINTT,

K49: EHDISAT UM LTE—LIA—I VT ERILRTTY VDA EDLEZLITERT 5 MU-MIMO

|I|EHIII
,E,IHI WIIHHHI[
ﬁ User 3

;’F_‘#

ZOTRTCEBEYICENMES T, IRV IUEEZERT 72012, AP L E2—VIZEBL U A VL X F ¥ /L% AP
HENEFICERIZER L TCWAYLERH D 3, F¥ R/UIRFHREE & HICELT5729, AP IZTF ¥ XLV HIEE
BT DHDVERH Y A— 3=~y FBEMLE9,

—F., 74T FTIE, MOZ—HFHITOEENPLOTHIZL T, ZETIHEDEZFICEANELET, 2O+
W7o, MU-MIMO DR TIX 256QAM 72 E D LV D a U AT L—3 a YIRFITRARE L 72D 97,
FLHd L. MUMIMO IZ X > T AP IIBBENMNIT N7 T4 T v b, FRCHE—T T HICHIB SN 72 /NE 7 4 — A
T I HDITTFTAT b BYOD Z FA T ML) IZRtL, DWRVEL DT —XERMHTIHENTEET, APH
2. 3BDIITAT LV MIFLTEEEITHIHE, AEER X VA Y VLA Ty RVOEMITSCTILRE GHE
Ty FRL) MO 2EELIIIELITSOXRH £,

MU-MIMO AT 5 L IICHET DA LI TEERA, 774 T FRZOMWREEZT RARXX AL XL T, APREND
=TI ANET,
TILF1—H MIMO DEXR

*802.11ac MU-MIMO /&, —EIZ 1 ED7 FA T bTERL, B D7 — X2 ERFFICT X TRETCE H8ED 7
TAT v bt A= F 52 L &2ROT, HEED 802.11n MIMO L[ LT,

*APII. TRTDOIZFAT Y ML THY a—F 4 o 7 %FTLET, EAKIZ, MUMIMO 7 a2t R 24
BT N—TI1Z MUMIMO ¥ERER T NANA A RFTBH57 54T "EEHLET,
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CZhUE, MR a2 T, MUDOT Y a—F 4 7 Tld, APAN 1SS £72132SS L— R EDEBZHED 7

—

TAT Y MIE =L T+ =2 7T 5546, D7 T4 T MIEE L TN D ZORFZER A b Y — AR X
NAFTY LS BETFH LI, BEEA R U — A AR LB B ) T,

* o —H 0 MPDU IE, [F] LD OFDM ¥ RVIZNT 4 7 EET, AP X, MU-MIMO 7 74 7> MMZFR L
A XDy FaEE L TEERMZREEILL, 1 EEHTZV2~4BD I T4 T MNIT—2 %X ETHZ &
WX TAVL—=Ty FNEH ETHHEZROTWHWET, 7747 FOBITIA N —L2DF A FITL->TRRY
F9, LT 1 BEDITAT 2 MEISS ZZAZWHET, MDOT TA T MI 2SS #ZfE L TWET,

* Wave-2 D Wi-Fi 7 7 A 7 & ZG8EIZ MU-MIMO 23 & £ TV ET,

*HIBR : MU-MIMO X, ZERITY AT bt —R_—=TF 97T Lo TH I I REERMELET
(ZEAL) . 774 T MIINEL, APBENEWE, RERNRXT7+—~< UV ANbTbENET,

2 ILF 31— MIMO ORE

*HZEMUMIMO 7 AT v bIMUD T Z AT v b bFNITETHEINTICEIICT -2 285 T&E 5 L H IR
WX JVEZRERFT D121k, EfEZR (CSD F v RVIRBEDIFER A LB T,

*MU-MIMO CSI, 7'V a— R JN—7 F—X %, MERIGER EEZITHHAIL, A==~y FEZBMLET,
CL— NEISDIEEV  Wave2 7 T AT MIBILWT v Ry 2Ty b, BROERRISHRE SN E T8,
Do VBITLET,
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*MU-MIMO (FH LWT 7/ av—Dld, BB LTHRASELILENRHY £F, LEB-T, PO K77
A7 v MR EOREE, MU DA —F DI — "=~y FBIOZ FAT > b RIANN—T g L OREICE

BINTL< R0 E9,

B 50: MU-MIMO 70 k)L 7 B2 A XA D]

Looking at MU-MIMO Protocol Advertisement

You can see some ofthis inthe VHT Capabiliies Element {191)

You can check the Beacons/fProbe Responses to see that the SU Beamformer and MU
Beamformer bils are enabled Also, the number of sounding dimensions needs to be non-

zero and then you can check for same inthe association responses.

" VHT Capabilities element
@ Elesent ID: 181 WVHT Copabilities element [146]
@ Length: 12 [147]

= VHT Capabilities Info:%00001111106060118111100118110018 [148-151]

U Begmformee (o

20 o
R g B - e B e U Beam-fFormer Copoble: Supparted _J

IS TTITE
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G¥) LED AT —H ADMT, HEE I LICAOMIBIOEENET RV £4, i, LED A—

B —DHERDIEE Z2FHAN TH Y | HETIIHY A,

TIBARAY NOAT—ZALED ZSEIERREERLET, £7: LED AT —H ADFHER,
MERLET,

(60 ~—2) IZFF
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< 23 : AP1850 & AP1830 M:EL DR

AP18301%. 802.1lac DIEAEZFLETHELDD, NA T ROAPISSOD L HIC KB T A4 T b, AV—TF v k.
BIXUOEELRT =TT 4 ZEREIILEZR L, T EBHE LU 802.11ac Wave-2 #EFEZFIH L7V a 2 hEHOBE
BEMITICEREF SN TVWET,

Cisco Aironet 1850 & 1830 Comparison Chart

| 1830

Number of Radios
Spatial Streams

Dual Radio

Max Data Rate (5GHz)

Max Data Rate (5GHz + 2.4GHz)
SU-MIMC - For Mon 802 11ac Wave 2 Devices
MU-MIMO - For 802.11ac Wave 2 Devices
Gigabit Ethernet Ports (GbE)
Universal Serial Bus (USE)
Mobility Express Deployment Mode Support

Centralized Deployment Mode Support
FlexConnect Deployment Mode Support

Converged Access Deployment Mode Support
Spectrum Analysis
Internal Antenna Models Available

External Antenna Models Available

AP1830 OFED 1 o1, KIELEE I TI, AP1830 I,

3x3
2
Yes

870 Mbps

1.17 Gbps
2 Spatial Streams
2 Spatial Streams

1

1

Yes
Yes
Future
Future
Future
Yes
No

4x4

4

Yes

1.7 Gbps

2.22 Gbps

4 Spatial Streams
3 Spatial Streams
2

1

Yes

Yes

Future

Future

Future

Yes

Yes

(15.4W) IEEE8023afftHE LV b A —V v h R—F23 1

Wil B DN, B OB NEERTEROVEWAL v FZ2HH L T2 BEEICITRKE T,
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. * This is the power required at the PSE, which is a switch or
1830 Power Requirements  iecer

PoE 802.3at
Description AP Functionality Budget* | 802.3af PoE+

(Watts) PWRINJ4

1 FPOE* 4850 Out ofthe Box 3x3:2 on 56 & 3x3:2 on 2.4G 13.4 v ¢ v

802.3at : SO :
8
3
0

PoE 5 s
S0 5ar 1650 Out ofthe box 3x3:2 0n 56 & 3x3:2 on 2.4G 13.4 ¢ nfa nla

AP1830 D7 > 7 ) /K — 2 LW BRI B Y 11T X, Mobility Express, MU-MIMO (7272 L, 1830 1% 2-SS IZ[R/E &4
%) 72EDITE A EDORERE & [FIFRIC AP1850 & 2DV £/ A,

0&A

Q: YRIAMFHLWLWNT—A2T 54 (AIR-PWR-INJ5) (£, AP 1850 &L —#EICERATEEITH,

A 1 B LV AIR-PWR-INJ5 1X AP 1600 35 L TVAP 2600 2 ) — XL ERAT A2 0K A Ml v r ¥
TY, ZhEs023af (154WDA P/ X)) T, HEEZTE L L7z AP 1850 ICENZMHME L E T, AP 1850 T

BEZ AT T AT 20 W 2B T A7, 30W DA V=27 ZThb AIR-PWR-INJ4 Offi fHZBEID L
ij—o

Q: EEXRVAVLRAEECERIEIZEY WLAN DTSN FELET HA[REMEIEHY FIH.

A : I\, United Technologies DD475, Optex MX-50 72 &', —#o 81, thoBLEEFOMDO T A ¥ LA Fx A
Dy HA T ZOMO TR & FRIC, 2.4 GHz #ECEIEL £,

Q : UNII-1 I DOFIRICK Y., RHEENS AP ZBN CTHERAT S L ERHLBVAIEELAHIEDIGEEIETESIHBYFE
The HAIWE, FUYETAUOT7oTFEFERALIEZWESIZES LI LNTT N,
A Z2adA vy a8 (1570, 1550, BLON1530 2V —X) O AZBETT 570, 3602P 38 LN 3702P &
V—=X72E0 P (Fm7=yva A RERERH) BPRBICHDTZ7EARA U FERLTITEI N,
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Q: T4V LRAP ZHET HEEDMDBEERIEILIHY TIH,
A:TUAVLRAAP ZRETAHERICIT. UTOZLE2EELTLLIETEN,
s AIRERR Y AFANCERO 2 —F DL IZ AP ZEE L £9,

s PO ARE T AMNMIEFRRL, BEMOBEMHICHT D) IRy URHDL I EEMERL, XVERIT
T R ARy haefWET, ZiUdhA FREE X ET,

* YA FMRENLEONT-HINZ RICHRELZITWVWET, RHESEY THHITE., EROBBENEAT 5 laeMt
WFBY £,

* AL, N—FF—=RNEONELRNEERHETEZRWEAIZ, WLAN HEDOEHRLTU A ¥ L ARE
X4 % Advanced Services F— L0 H Y £97,

CTHRERYIAIT. ABICRHEENTWELZ2a T 5 FOT T T E2FHLET (L Pony RiFX)

BRI L TT T T EREE LWV T EE, BEREFEE, 77 FIIREBICEED N2 VGE. &E
WEIEL £9,

* AP 1600, 1700, 1850, 2600, 2700. 3600, 35183700 ILiMHEMEM 72 < | IP S5#k1E 40 T,

=08

= nn

AP 1850 DRI —V B LT —Z v — |

http://www.cisco.com/go/ap1850 [ J7E]

AP 3700 7—4% ¥ — |
http://www.cisco.com/en/US/prod/collateral/wireless/ps5678/ps13367/data_sheet ¢78-729421.html
AP Loy br—FDF7T—4% — |
http://www.cisco.com/en/US/products/hw/wireless/index.html

[Cisco antenna reference guide
http://www.cisco.com/c/en/us/products/collateral/wireless/aironet-antennas-accessories/product_data sheet09186a008008883b.html
[5E]

['Why buy Cisco brand antennas ]
http://www.cisco.com/en/US/prod/collateral/wireless/ps5678/ps10981/white_paper c11-671769.pdf

['Understanding Antenna Patterns and their Meaning ]
http://www.cisco.com/en/US/prod/collateral/wireless/ps7183/ps469/prod_white paper0900aecd806ala3e.html

[Cisco Guest Access Deployment Guide,]
http://www.cisco.com/en/US/docs/wireless/technology/guest_access/technical/reference/4.1/GAccess_41.html

[Cisco Schools WLAN Deployment Guide ]
http://www.cisco.com/en/US/docs/solutions/Verticals/Education/SRA_Schools/schoolSRA_wlan_sba.pdf

['The Apple Bonjour/Apple TV Deployment Guide/]
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http://www.cisco.com/en/US/products/hw/wireless/index.html
http://www.cisco.com/c/en/us/products/collateral/wireless/aironet-antennas-accessories/product_data_sheet09186a008008883b.html
http://www.cisco.com/c/en/us/products/collateral/wireless/aironet-antennas-accessories/product_data_sheet09186a008008883b.html
http://www.cisco.com/en/US/prod/collateral/wireless/ps5678/ps10981/white_paper_c11-671769.pdf
http://www.cisco.com/en/US/prod/collateral/wireless/ps7183/ps469/prod_white_paper0900aecd806a1a3e.html
http://www.cisco.com/en/US/docs/wireless/technology/guest_access/technical/reference/4.1/GAccess_41.html
http://www.cisco.com/en/US/docs/solutions/Verticals/Education/SRA_Schools/schoolSRA_wlan_sba.pdf

http://www.cisco.com/en/US/partner/products/hw/wireless/ps4570/products_tech note09186a0080bb1d7c.shtml
HHRLAN 2 L= 2 —7 T4 X U7 4 Dk
http://www.cisco.com/en/US/prod/collateral/wireless/ps6302/ps8322/ps10315/ps10325/white_paper c11-577721.html
[Cisco 7925 IP Phone Deployment Guide ]
http://www.cisco.com/en/US/docs/voice_ip_comm/cuipph/7925g/7 0/english/deployment/guide/7925dply.pdf
['Cisco Mobility Services Engine — WLAN Location Deployment Guide]
http://www.cisco.com/en/US/products/ps9742/products_tech note09186a00809d1529.shtml
['WLAN Design Guide for High Density Client Environments in Higher Education,]
http://www.cisco.com/en/US/prod/collateral/wireless/ps5678/ps10981/design_guide c07-693245.pdf [#75E]
['Mobility Design Guides.
http://www.cisco.com/en/US/netsol/ns820/networking_solutions_program_home.html
V7 U7 PR—-bRBLOBF Y n—F
http://www.cisco.com/tac

['New Generation of Cisco Aironet Access Points ]
http://www.cisco.com/en/US/prod/collateral/wireless/ps5678/ps10981/at a glance ¢45-636090.pdf
[802.11ac Customer Use Cases]
http://www.cisco.com/en/US/prod/collateral/wireless/ps5678/ps13367/at_a glance c45-729588.pdf
[ Adaptive Radio Modules ]
http://www.cisco.com/en/US/prod/collateral/wireless/ps5678/ps11983/at_a glance c45-727334.pdf
['New Generation of Cisco Aironet Access Points ]
http://www.cisco.com/en/US/prod/collateral/wireless/ps5678/ps10981/at a glance c¢45-636090.pdf
802.11ac Wave | £ =2 —/L DT —H > — |
http://www.cisco.com/en/US/prod/collateral/modules/ps12859/ps13128/data_sheet c78-727794.html
[802.11ac — The Fifth Generation Wi-Fi Technical Whitepaper
http://www.cisco.com/en/US/prod/collateral/wireless/ps5678/ps11983/white_paper c11-713103 ps12859 Products White Paper.html
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