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:):E’fd: LY Web - Casual 500 Kbps
= HR—rLEOHETAFEESUNFEIFIZ Web - Instructional 1 Mbps
DUVTERET Audio - Casual 100 Kbps
AUCBRBELOG, 7TUs—aviskpbng  Audio-instructional 1 Mbps
EAICTHASRIEBRDRIL—T vk Video - Casual 1 Mbps
BROTSINITA—L, A—H— | HTS4¥v—, Video - Instructional 2-4 Mbps
TELBIEY S LZHR i 1 Mbps
= COBIEIZ, U R—FLERFIEESRE0 File Sharing - Casual 1 Mbps
ARIAVIER DB ZE#TD File Sharing - Instructional 2-8 Mbps
C SR, Y—CRERMT BB THE  Online Testing 2-4 Mbps

ESNSENINI-FEIELLTS Device Backups 10-50 Mbps
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802.11b 7.2
802.11b/g mix 13
802.11¢g 25
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802.11n (HT20 1ss MCS7) 35

802.11n (HT20 2ss MCS15)
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* NL[EF FRYRILAHELNRRMEHOLNTNHIREZETE

* 2 spatial streams — =L\ TLVD AT —F T/ 1 R[&, SISO (MCS 7) T £ X35 Mbps

Cisco Plus Japan 2011



ZREIANSRAUk

2.4 GHZ—G‘j:s i*ﬁbeL\?—v*)[/[iBO Protocol
5 GHzTIZ. EELLGZLVFYy2RILIX19

ETDIFAT UMD, DFSFv LA
802.11nTW56 (ch100-140)&{E = 54+
TIEALN

802.11n APIX. LA —7RalgV 54T M
ﬁbf:ﬁg(@)") k% :E)BT:T Authentication Type
—BRAYIZ(E — 802.11n754 7 MER—7  [HE
AELTH|LY, ZDEEIZDOVDNTHEMNGIE
HAEWRY ZDEE

5 GHzIZEZBELEBEAZTYR—F3 516
[ZATAI R

Cisco Plus Japan 2011



tLILHA X - Jaka)L | RE—F &

I4 sy RERY E10%

325'@6Mbps

300'@SMbps

275'@ 12Mbps____ . ™
250'@18Mbps
225'@24Mbps T~ S\ N\ O
200'@36Mbps
150'@48Mbps S N N N
80'@54Mbps . N\ N\ N N

A T 1 |
y O\ )| |

450'@ 440'@ 420'@ 360'@
1Mbgs 2Mbps 5.5Mbps 11Mbps y— 7
et 0000014

FyRILFAE - EDOF vy RILT-85dBMLL L TR{ETEHEETDEFT -V 747
VHZESDTELRILCKER

Cisco Plus Japan 2011



Fy = )LEF

- HRIE. OEREICENTZFDFrRILEEZDM?

* VAT LDE—F IV, BERFrRILTENE—RY
REGESF, GEH?

MCS Index
. SIERME | HEASNR
Stream

0/8/16 BPSK 1/2 -82

1/9/17 QPSK 1/2 -79

2/10/18 QPSK 3/4 =17 6.5
3/11/19 16 QAM 1/2 -74 9.75
4/12/20 16 QAM 3/4 -70 13
5/13/21 64 QAM 2/3 -66 17.25
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¢ 802.11 I CSMA/CA — collision avoidance #ZE% %5

« CCA (Clear Channel Assessment) — Collision Avoidance
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802.11 b/g/a/n ZFAKIAILEIRE XU Duty
Cycle g9 5 — TEEEMN?

20000
18000
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Time/puS 10000 —o—64 Byte
=—128 Byte
8000 == 256 Byte
512 Byte
0000 1024 Byte
4000 2048 Bytes
2000 A —_—
Frame Size/Bytes
0 T T T T T T ’ T T ‘”—|' = T : ;_|
Mbps 1 2 55 il 6 12 24 36 48 54 130 300
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Duty Cycle & 802.11 b/g D ARI LS Ls
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+ 35 Frames/Bytes 140061 49756061
| —Y 47792 1632026
+ QE kgt Framesstiys.s 42380 7B0565E
+ Data Frames/Bytes . 2ERIT4E3

2 Channel Detail

Last updated time: 173531392023

Channel 12412 GHz)
HAP 35[0k Orly)
HETA 18 (2 b 0nly)
Scan time 260 ms

Scan 1 §Staﬂ :Channel B Infrastructure J‘AirW'ISE " | Charts

=) Decodes % Tools % Back
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SSIDAYZ L V¢EBeacont iz
K| FR Al g7 e ig AN i 2D

TNENDSSIDIL. {ERIIZBeaconz W
BL95

TNENDSSIDIL. &KL Y mandatory
T—RAL—hFTT7RENZLXEINS

Disabled — 2547 MEIFHEART]

Supported - 7YV I—rLEEOSAT R
(XFIFA]

Mandatory — 7YY IT—h9 BI2IE05A
ForDYHR—kEHZE

Data Rates*¥*

1 Mbps [ Disabled I--H
2 Mbps [ Disabled I--H
5.5 Mbps [ Disabled l--:-]
& Mbps | Disabled | % |
9 Mbps [ Disabled l—-:-]
11 Mbps [ Disabled I--H
12 Mbps [Suppurted I--H
18 Mbps [Suppurted I--H
24 Mbps [ Mandatory l-y
36 Mbps | Supported ¥
48 Mbps [ Supported l—-:-]
54 Mbps [ Supported I--H
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Cisco 1040, 1140, 3500i N7 77+

2.4 GHz, 4 dBi Azimuth
Plane Radiation Pattern

5 GHz, 3 dBi Azimuth
Plane Radiation Pattern

2.4 GHz, 4 dBi Elevation
Plane Radiation Pattern

5 GHz, 3 dBi Elevation
Plane Radiation Pattern

Frequency Range ® 24-25GHz
® 515-5.85 GHz
Gain ® 2.4 GHz: 4 dBi
® 5 GHz: 3dBi
Polarization Linear, Vertical

Azimuth 3dB Beamwidth

Omnidirectional

Elevations 3dB Beamwidth

2.4 GHz = 120 degrees, 5 GHz = 120 degrees

Antenna Connector Integrated
Mounting Integrated
Antenna Type Omnidirectional
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WBmRE7oT AT Iy

- 1260

3500e/p

Product ID

Description H/E Plane

Gain

AIR-ANT2460NP-R

2.4 GHz 80° /75° MIMO directional patch

6 dBi

AIR-ANT5160NP-R

5GHz 65° /65° MIMO directional patch

6 dBi

AIR-ANT2410Y-R

2.4 GHz 55°/47¢ single element yagi (1 piece, 3 required)

10 dBi

AIR-ANT25137NP-R

Dual-band 2.4 GHz 36°/36° 5 GHz 55°/48° MIMO
directional patch

13/7 dBi
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Product ID | Description Gain
AIR-ANT2452V-R 2.4 GHz 5.2 dBi Diversity pillar mount ant,RP-TNC Connectors | § ‘2 5.2 dBi
AIR-ANT2451NV-R | 2.4 GHz 3 dBi/5 GHz 4 dBi 802.11n dual band omni antenna 3 dbi/4 dBi
AIR-ANT2430V-R 2.4 GHz Omni 3 dBi, 3 element Ceiling Mount 3 dBi
AIR-ANT5140V-R 5 GHz Omni 4 dBi, 3 element Ceiling Mount (4 4 dBi
AIR-ANT2422SDW-R 2.4 GHz 2.2 dBi Short white dipole antenna, Qty 1 n 2.2 dBi
AIR-ANT5135SDW-R | 5 GHz 3.5 dBi Short white dipole antenna, Qty. 1 “ 3.5 dBi
AIR-ANT2440NV-R 2.4 GHz 4 dBi 802.11n Omni wall mount antenna 4 dBi
\N@ P
AIR-ANT5140NV-R 5 GHz 4 dBi 802.11n Omni wall mount antenna X 4 dBi
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BRIRIEDEIE
« RRMZ{EF
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RRM &% — T—3L—Fk

5 GHz — 6-18 Mbps % &%
2.4 GHz - 1,2,5.5,6,9,11 Mbps%

SHy
Xt

"

Save Configuration ~ Ping  Logout Refresh

Save Configuration ~ Ping  Logout Refresh

alvaln
Cisco

CISsco MONITOR WLANs CONTROLLER WIRELESS SECURITY MANAGEMENT COMMANDS HELP FEEDBACK MONITOR WLANs CONTROLLER WIRELESS SECURITY MANAGEMENT COMMANDS HELP FEEDBACK

Wireless 802.11a Global Parameters Apply Wireless 802.11b/g Global Parameters
» Access Points ¥ Access Points
*x *x
¥ Advanced General Data Rates b Ao General Data Rates
Mash 802.112 Network Status ™ Enabled 6 Mbps. Disabled 4 Mesh 802.11b/g Network Status # Enzbled 1 Mbps Disabled 4
HREAP Groups Beacon Period (millisecs) 100 9 Mbps HREAP Groups 802.11g Support #Enabled 2 Mbps Disabled %
+ 802.11a/n (F;:‘i‘:s‘;"“‘m" Threshold 2346 12 Mbps Mandatory [+) ) 802.11a/n Beacon Period (milisecs) 100 5.5 Mbps Disabled
Network (Supported %)
et DTPC Support. # Enabled 18 Mbps Supported + 802.11b/g/n Short Preamble ™ Enabled 6 Mbps Disabled
RF Grouping R 24 Mbps Mandatory :;1:0« (F;zger:;ntanon Threshold 576 9 Mbps Disabled
TD‘:; 36 Mbps Supported RF Grouping DTPC Support. # Enabled 11 Mbps Mandatory
. Low Band Enabled 48 Mbps T— the s
i 7y A
General Mid Band Enabled 54 Mbps Supported 2‘3 11in Parameters 18 Mbps Sippored
; overage
Client Roaming High Band Enabled Ganeral ClientLink [ Enabled 24 Mbps. Supported 1%
e CCX Location Measurement &
ient Roaming =
Video 36 Mbps Supported
3 11n Parameters Voice CCX Location Measurement
Media Mode [ Enabled
Video 48 Mbps Supported
EDCA Parameters ClientLink ™ Enabled Media Mode [CJEnabled -
DFS (802.11h) 54 Mbps Supported
High Throughput - ” EDCA Parameters
(802.11n) ** Data Rate "Mandatory' implies that clients who do not support that High = ; —— -
specific rate will not be able to associate. Data Rate ‘Supported” implies (802.11n) Dato/fiats Mandatory. impliesthat;clleqis,wha doinot suppor . 11129
» 802.11b/g/n that any associated client that also supports that same rate may ) specific rate will not be able to associate. Data Rate 'Supported' implies
communicate with the AP using that rate. But it is not required that 3 » Media Stream that any associated client that also supports that same rate may
» Media Stream cliait be ableto:urse e ralas marked supporied Ifjopderifo:associate communicate with the AP using that rate. But it is not required that a
The actual data rates that are supported depend on the channel Country client be able to use the rates marked supported in order to associate.
Country, selected as different channels may have different bandwidths. The Timers The actual data rates that are supported depend on the channel
Timers reason is that we show data rates and alow the user to select the data selected as different channels may have different bandwidths. The

reason s that we show data rates and alow the user to select the data
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DCA % %F

DCA% BEj (Automatic) [
Avoid Foreign AP interference &R

FrRILT YA izt DEIEZlow sensitivity[29 5 &, FrRILE
BCHBELREMN3 dBMIZHEYREIL

T EEEICDCANEMEL = X TEER

Save Configuration

wla
cisco

Ping Logout Refresh

MONITOR WLANs CONTROLLER WIRELESS SECURITY MANAGEMENT COMMANDS HELP FEEDBACK

Wireless 802.11a > RRM > Dynamic Channel Assignment (DCA)

» Access Points
» Advanced Dynamic Channel Assignment Algorithm

annel Assignment Method ~ ®Automatic Interval:| 10 minutes S AnchorTime:
OFreeze
OoFF

i ign AP interferen:

Mesh
HREAP Groups

¥ 802.11a/n
Network Enabled
+ RRM —
RF Grouping Avoid Cisco AP load [ Enabled
TPC Avoid non-802.11a noise E Enabled
DCA
"""""" Channel Assignment Leader 00:24:97:69:a2:80
Covera ge
General LasF Auto Channel NA
Client Roaming
oice IDC.A Channel Sensitivity Medium :]‘ (15 dB) I
Video Channel Width ()20 MHz @ 40 MHz
Media
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TPC B

5 GHz [ZZLDFrRILDHDT=6. 2.4 GHz LYLRODERTELY

5GHz DERDIZFOINEINE. TaTILINVREISATURSS GHz 22U DT
5

5GHz Tl —#&BaIZPower levels of 4-5IHE . 2.4 GHz Tl 7 THT],
HNLyoETANL . BEE

Save Configuration Ping Logout Refresh

CisCO MONITOR WLANs CONTROLLER  WIRELESS SECURITY MANAGEMENT COMMANDS HELP FEEDBACK

Wireless 802.11a > RRM > Tx Power Control(TPC) Apply

F Access Points
Tx Power Level Assignment Algorithm

} Advanced
Mesh Power Level Assignment Method enutomatic Every 600 secs
HREAP Groups (J)On Demand
+ 802.11a/n (OFixed 14
Network Maximum Power Level Assignment (-126 to 126 dBm) 100
* RRM !
RF Grouping Minimum Power Level Assignment (-126 to 126 dBm) _—lUD |
TPC I—Pawer Threshold (-80 to -50 dBrm) B2
DCA — :
Coverage Power Neighbor Count
General Power Assignment Leader 00:24:97:68:a2:80
CI@nt Roaming Last Power Level Assignment M.A
Voice
Video
Media

EDCA Parameters
DFS (802.11h)
High Throughput
(802.11n)
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b
anji
il
1]
ot
auj
xa
)

TPC m=/MNmRiE

« ObO—Z0 GUI K5
Wireless > 802.11a/b > RRM > TPC

Qr Google

CIsSCO MONITOR WLANs CONTROLLER WIRELESS SECURITY MANAGEMENT COMMANDS HELP FEEDBACK
Wireless 802.11a > RRM > Tx Power Control(TPC)
w Access Points
. ‘:!:ig: Tx Power Level Assignment Algorithm
802.11a/n : ) .
802.11b/g/n Power Level Assignment Method ®aAutomatic Every 600 secs
Global Configuration (Don Demand Invoke Power Update now
» Advanced OFixed 113]
Mesh Maximum Power Level Assignment (-126 to 126 dBm) 100
HREAP Groups Minimum Power Level Assignment (-126 to 126 dBm) -100
v 802.11a/n Power Threshold {-80 to -50 dBm) -70
Network
- RRM Power Neighbor Count 3
_PFECGrouping Power Assignment Leader 00:0b:85:40:4a:c0
DCA Last Power Level Assignment 177 secs ago
Coverage
General
Client Roaming . | | . h . h h
Vot Note: Ensure you select apply in the upper right had corner
ideo
Media f h
EDCA Parameters O t e Screen to Sa.ve .
DFS (B02.11h)
High Throughput
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ClientLink — ChFETO I RE
B DE — LIS T U MZENTOAL

802.11n )

802.11 947U r DA TBEILINT AL YIR—ILBTESIED
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ClientLink — f#iR %k

Cisco Innovation: ClientLink

Up to 65%
Improvement

802.11n @ 0@
 — . i -
ATV IMGE—LIF—IVTIT&Y,
801 1 1a/g7_2/ §4X':*€I. L—Cﬁﬁgtﬁl "l/“}:)‘j&&% Cisco Plus Japan 2011



HWEZTD1:
11a/gP 54T R ZEIZERIL—TIrE BN

20
AI—TFybk vs. FERE(AP/WNICH HSATIMI V%R
ALV, UIEEhL
15 Fof:
=4=ClientLink
Disabled
10
=i=ClientLink
> Enabled
0
20 ¢, 30, 40, 50,6, 60,, Distance (Ft)
Test: 802.11a/g device with 802.11n network *1feet=%930cm

Source: Miercom

Cisco Plus Japan 2011



MRTD2:

AT L XN TDRLE
SE1) 27% HDF o RIL TN\ TLDHE

|¢

ClientLink Disabled ClientLink Enabled

25%

75%

M Less Than 14Mbps M Less Than 14Mbps

?*D*)Mﬁﬁﬁ$ 74.2% B 14Mbps and Higher 9"“(’-‘/*)M§Fﬁ$ 45.2% W 14Mbps and Higher
FYUBRGET —2EE . DEWINSA =KUY RMIGEREF YR
DFAZLTLS, ELVDITE

KYERGT11a/g7T7AT U rDEEIX FEBRIX1NTTA T D ELR
BELEREZRETHEICELHEYET . DFY. £9F7314T7 M
L THOERBIRIBEWNELLGYFET

Test: 802.11a/g device measured at 16 antenna orientations w/ 802.11n network
Source: Miercom
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NRZD3:

ERFEDENTT DIER

L—K(PHY)D MIELIES
C_Ilenl?Llnk;%S?tﬁ DR éllentLlnkﬁft‘}J

L J § = PHYData
" Mbpz] ™

(.;7____"‘

i i Cisco Plus J 2011
Source: Miercom; AirMagnet 6.0 Iperf Survey Isco Plus Japan



BandSelect

D5AT M5 GHz N\ RZEZESEISAPHHR—F

FaATILINORISAT UMD 2AGHZIZERHELELSET S

2.4GHz & 802.11b/g V547 DAV TU I
DARIEEE N D
2AGHz IXERTFEMNZ LN

BandSelect [X. EEDEzhFIAMNAIEELSGHz/ A\ F
ANDSATUNEEE
S5GHzHEDE WX v/ N\ T4 B NER
2.4 GHz 3 JLINVROSA T UMK

Dual-Band Client Radio
2.4/5GHz

N

o)

{,

¢
) Discovery
) Response

{y

Discovery Probedl

mLooking forAPa

802.11n NGNS

. — —

5 GHz {54 TN B#LT-24GHzF v RIL DB EISEBZLET

ERFIRZREIL
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BandSelectz% &
SSIDZ &IZER A RE

o I " I ' Sawe Configuration Ping Logout Refresh
CISCO MONITOR WLANs CONTROLLER WIRELESS SECURITY MANAGEMENT COMMANDS HELP FEEDBACK
WLANSs WLANS > Edit < Back Apply |~
s
Coverage Hole . .
B Advanced Detection r Enabled DHCF Server I Override
Enable Session Timeout I DHCP Addr. m
Aironet IE M Enabled Assignment Required
Diagnostic Channel | Enabled Management Frame Protection (MFP)
IFve Enable [
_ Infrastructure
E(v:frnde Interface  [oroTH] MFP ™ (Global MFP Disabled)
Protection
F2F Blocking Action | Disabled ;I MFF Client Iﬁ
Protection £ Optional =

Client Exclusion £ ™ Enabled

Media Session - DTIM Period (in beacon intervals)

Snooping

802.11a/n (1 - 255) |1
802.11b/g/n (1 - 255) |1

Off Channel Scanning Defer

Scan 0 1 2 3 4 5 6 7
Defer MAC

Priarity rC-rrc¥v¥FILC

State [ Enabled

Scan Load Balancing and Band Select
D_efer 100
Time Client Load Balancing r
(msecs)
Client Band Select r
HREAP ~
4| | »

-
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BandSelecti% FE (Hr=)

ZHOHRATAX

CISCO

MONITOR  WLANs CONTROLLER

WIRELESS

SECURITY

MANAGEMENT

Wireless

¥ Access Points
All APs
» Radios
802.11a/n
802.11b/g/n
Global Configuration

» Advanced
Load Balancing
Band Select
Preferred Calls

Band Select

Probe Cycle Count

Scan Cycle Period Threshold (milliseconds)

Age Out Suppression (seconds)

Age Out Dual Band (seconds)
Acceptable Client RS5I (dBm)

200

20
60
-90

* Band Select is configurable per WLAN.
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More Information

« Cisco 802.11n Design and Deployment Guidelines

http://www.cisco.com/en/US/solutions/collateral/ns340/ns394/ns348/ns767/white_pa
per _80211n_design_and_deployment_guidelines.html

 ClientLink Whitepaper:

http://www.cisco.com/en/US/prod/collateral/wireless/ps5678/ps10092/white _paper_c
11-516389.html

 ClientLink Miercom Report:

http://www.cisco.com/en/US/solutions/collateral/ns340/ns394/ns348/ns767/Miercom
_Test_Report_Cisco_ClientLink.pdf
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