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Standard

plvodni [EEE 802.11
IEEE 802.11a
IEEE 802.11b
IEEE 802.11g
IEEE 802.11n
IEEE 802.11y

IEEE 802.11ac

Rok vydani

1997
1999
1999
2003
2009
2008

2014

Prehled standard( IEEE 802.11

Pasmo
[GHZ]

2,4
5
2,4
2,4
2,4 nebo 5
3,7

5

Maximalni
rychlost
[Mbit/s]

2
54
11
54

600
54

1000

Fyzicka
vrstva

DSSS a FHSS

MIMO OFDM

MU-MIMO OFDM



http://cs.wikipedia.org/wiki/Direct_Sequence_Spread_Spectrum
http://cs.wikipedia.org/wiki/OFDM
http://cs.wikipedia.org/wiki/Direct_Sequence_Spread_Spectrum
http://cs.wikipedia.org/wiki/OFDM
http://cs.wikipedia.org/wiki/MIMO
http://cs.wikipedia.org/wiki/OFDM
http://cs.wikipedia.org/wiki/MIMO
http://cs.wikipedia.org/wiki/OFDM
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Standard 802.11ac %ﬁmg

e Potreba zvyseni kapacity (BYOD - bring your own device)
* \lyrazné rozsireni Sirky pasma za ucelem prolomeni 1Gbps bariéry

e |EEE 802.11ac builds on 802.11n
* Omezeno na 5GHz pasmo
e Zvysuje spektralni ucinnost
e ZlepsSuje vyuziti kanalu
* Vyuziva pokrocilejsi anténni technologie
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Main 802.11ac Feature Enhancements
wo [V V)

1.

2.

3.

Wider channels

80MHz & 160MHz

More Spatial Streams
Up to 8 SS possible

Multi-User MIMO (2nd Wave)
Up to 4 clients
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4. Standardized Beamforming
(2nd Wave)

5. Higher Modulation
* QAM 256
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Navrh Wi-Fi site

[ Our Settings
are
Different.....

YCS VOu arc )

equipped with
wifl antenna and
| have a

USB port....... )
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Requirements

Coverage: Capadity:

- Area to cover - Number of end user Wi-Fi

- Optimize for 2.4 [lower cost] devices

or 5GHz [capacity]? - Applications run on each

- Use VoIP, video or data? device type
HO wideo
E-mail

- ‘Web brows=ang f FTP
Best Practices EEL .

Skype,...

- Opumize for 5G if enough $
- Data: -TodBm
- VolP: -67dBm

- RTLS: 3APs at -75dBm, corner placement
- Talk to the network users!
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e Wi-Fi Planning - Predictive Survey

Figure out where to place the APs, and how to configure them.

Best Practices

- . - The more time you use to plan, the less
™ ' . you'll spend on-site
Walls and Floors '

- - Garbage in, garbage out: Use high-guality
m‘:awl;iﬁﬂﬁ? Z-4dB. 1 maps. Draw the main walls
Floor attenuates typically J

- Sat the scale carefully, using a long wall
- Don’t overdo it: Usually you don't need to

S R define walls separately
l ¢ - Pay attention to floor-to-floor RF leakage- It

" 20-40dBm

o can work for your benefit, or against you
S Aniraney ' interferencel

Use directional antennas to
P keep the signal in building.
with very high capacity and

high-floor ervironments. B oo tamn
i =l o Lo
lllll Drven by coverage and
o Channels - - & capacity requirements.

&0 Useauto-RF[sell-
- TR, ' 1 hEﬂIl-I'IH, HEYI or -: ''''' —
- Technologies e assign manually -
¢ Eb@WiZ)R# (Lstesttech provides highest [.llﬂi!Erpl:nnh-nlj_

speeds, 2nd latest may be
cost-effectwe.
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Pre-Deployment Site Survey «aponastick

Use one or a couple of APs to make real-world signal measurements prior to purchasing all infrastructure.

It's time consuming. I = ik hovi-to
DD I hE—WE tD dD |t? : 1. Power up an AP [or APs] in selacted locations
) ] ] 2. Perform walk-through survey around the AP(s)
You ask 3 different Wi-Fi professional
% dforem amewee ' 3. Move the AP{s) NOTE: freeze the APs in the
get erent answers. :
3 survey tool when moved
We'd say, do at least 2 of these 3 ) . Power up the AP
- Pre-deployment survey R ' e e APLs) e

- Post-deployment survey
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A Validation Site SUrveY akapost-eptoyment survey

Verify coverage, connectivity and capacity with a single walk-through throughout the site — after Wi-Fi has been deployed.

Walking speed?

As fast as you want, if you
have 2 or more external
Wi-Fi adapters.

Glossary
Active survey= measure packets in two -
directions (send & receive). Used for packet
i, plachiok dolas;. Make Your Suvgylng Life Easler
1. Cutyour surveys in short segments
Passive survey = listen to probes & beacons : 2. Use touch screen
passively. Used for coverage & SNR maps, ‘ 3. Geta lighter tablet or laptop
- . 4. Get several people to survey
Hybrid survey= passive & active ' : 6. Use aSegway ;)

simultaneously




Troubleshooting

Verify coverage, connectivity and capacity with a single walk-through throughout the site — after Wi-Fi has been deployed.

Eliminating Wi-Fi interference
{Co-channel and adjacent channel)
- Perform a quick survey
- Check channel separation
- Reduce AP Tx power
- Stagger APs between floors
- Neutralze interfering rogue APs = 2
o iy i e Ty : Resolving capacity problems
- Move to 5GHz
- Reduce SSIDs
- Ensure channels are OK
-Add APs
- Use directional antenna
& “.. - Migrate to newer techs

-

Troubleshooting Tools

=T C - Microwave ovens
Wi-F infrastructure tools [NCS, Airwave, eic) . — Wirel iy
Spectrum Analyzer [Ekahau, Metageek] Eliminating 2 Bluetooth
-7i
Packet Analyzer WildPackets] : B e, .W.i?;ﬁ;s speakers
: - Fire up spectrum analyzer ‘ e eSS
Site Su Tool [Ekahaul : -Seewhat's 80211 andwhat'snot ™.
- identify non-802.11
Android Tool [Ekahaul i - Locate interferer

- Smash it or cope with it
Packet visualzer [Metageek]




Multi-Adapter Support / Refreshed Ul
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Is the network
working OK?
(RSSI, SNR, Data
rate, overlap)

Active survey
(integrated NIC)

Passive survey
3 external NICs:
Oneon 24

2 on 5GHz

Configure
scanned channels
for passive survey

Launch spectrum
analysis




Novinky verze 7.x i

New NIC channel configuration
* Supports multi-adapter & multi-tag o

9 (2452 MHz) | | 10 (2457 MHz) | | 100 (5500 MHz) | | 104 (5520 MHz) |

NIC-300 #2 d3:c6 | 108-140 |

. ‘ Al ‘ ! None l ‘ All ‘ ‘ None ‘
* Works bett th touch
OrKsS etier wi Ouc screen | 1,6,11 | 14811 || unit | unnz |
| 17,13 | 15913 || uNi2eE | U-NII-3

[ 1(2412MHz) || 2(2417MHz) | | 36 (5180 MHz) | [ 40 (5200 MHz) |
[ Devices | 3(2422MHz) || 4(2427MHz) || 44 (5220MHz) | | 48 (5240 MHz) |
| 5(2432MHz) || 6(2437MHz) || 52 (5260MHz) || 56 (5280 MHz) |
Connected devices | 7(2442MHz) || 8(2447MHz) | | 60 (5300 MHz) | | 64 (5320 MHz) |

|

|

11 (2462 MHz) | | 12 (2467 MHz) | [ 108 (5540 MHz) | [ 112 (5560 MHz) |

| 26-104 | 13 (2472 MHz) 14 (2484 MHz) | [H1BUB580ME2Y | 130 (5600 MHz)

| 124 (5620 MHz) | | 128 (5640 MHz) |

NIC-300 #5 d4:87

il

R | il | | 132 (5660 MHz) | | 136 (5680 MHz) |
Intel(R) Centrino(R) Advanced-N... | Active Survey | 140 (5700 MHz) | 149 (5745 lHz)
153 (5765 MHz) | | 157 (5785 MHz)
161 (5805 MHz) | | 165 (5825 MHz)
Regulatory Domain: Europe Apply ‘ ‘ Cancel

Close




Signal Difference Heatmap

B

File Edit View Site Device Help

Select difference
in Signal Strength,
SNR, or # of APs.

Uff asus.esx* - Ekahau Site Survey
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Mo Wi-Fi
Association

-29dBm 30

@Accer Points | ol Sulpevs | [ Building

Show [JDifference in Signal Strength }:r My Access Points

W yet_another oice_nofurn2

Survey

Devir:el Pr |

2013-09-11-13:07 C-300 #4 2421
2013-09-1113:22 [N
2013-09-11-13:51 | NIC-

imary | Secondary | Motes ["}: W g % H :::l % 1511'&
[+ )

'H'IDFII

E Planning | Survey
|‘_r_| |1.fet_annt|‘uer_nfﬁn:e_nnfurn2 ~.,.|| +

Assign the

surveys to be
compared as
“Secondary”

Blue = weaker signal in Secondary survey
(Broken radio? Tx power reduced? AP removed?)

—. Red = stronger signal in Secondary survey
% (AP added? Rogue AP? Tx power increased?)

Green = similar signal during both surveys
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Channel Planner

) = Automatic Channel Planning = =
. Prev!ously, channels were plann_ed only Channels wil be optimized for 5 radios n 1 maps
for simulated APs, only when using Auto et o BT @me
AP placement (Auto-Planner) rreqency b

Bandwidth {on 5 GHz)

Channel assignment

* Now, channels can be planned for 2.4 Gz charmels: @ 16,18 O 44811 O 17,13 O 159,13
simulated or measured network, at any 5@z chamek: (AU (3649

U-NII 2 (52-64)

time [] U-NII Worldwide/UNIZ-2E (100-140)

| Create Plan || Close

N B

Planning | survey




Novinky verze 8.x (vyjde v dubnu 2015)

Wall Outlining Wizard (WOW) |.....

- No More Wall Drawing

CAD floor plan (DXF or DWG)

ananananan

ppppp

Logo

CAD Layers

. Map preview.
: Highlighted layer = Blue
v Selected layers = black

elektronické mé&rici pristroje

ESS wall
materials

Scale. Adjust
if necessary.
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Novinky verze 8.x

EA Hiilikatu3_Inbound_iPerfV3-2.esx* - Ekahau Site Survey = = “

Eile Edit ‘iew Map Preject Measurement Help

TG _ssu N 5% owe W wars Jcho |l 1T I o il sctive: Teougrous Wrsssive: 245
-l s SS_ -35dEm 5208 144Mbps [2aPs T1APE 1ams | 0% 0 [l -33d8m o i
=) Access Points | o] surveys | [ Buidng U chow [Trrogrput w | For |My Access Ponts wionflz4 5 Jo= v Options =

Wall Material Editor *nmEe., A S b dikd ¢y | [, e rosm -

Shoveng: 7474 APs Quick: Select Actions =

Plarning | 5 u 2@ 16r] 24/dm E HI o & [ |wsl, concrete

Floor 4 "]

P ot placed on any Mag (6767 APs) i
W Halatu 1 (7)7 aPs)

o - 0 e ALCE ACIC C Add,
—— Ao ere [ 0 ele Edit,
L heig om ceiling, color, name remove walls

v " 5 AHDOca00_ac we, GoESS weas, Link

) p 1

D. Pt @B <0:1ebibdicaz1a(3)
p"-ﬂ-ggu'[ m 40:18:b1zbdocac 28 (3) il _
1]
i b p My |Chco: antily | '1!][' II
1 oR2ues, ofiSwes, testssd2wm, t h »

: 1l @ oonifsesdicso (3) I I 'u
[ G 00: 1F:0:8d: 1e:61 {5) ! Eﬂ [I

,_....--}_ i | My |Cidn: gameroom | [l
dht U ek, ofiS e, testissd2
@ 1| @ onifoesdaEi(n)
[ —_ GEEE 00: 1F:50:8d: 20:8F (5)
=rmaas :'. I o | My |[Cisco: hakals
' B || dofizve, ofifwsa, testissd? ws, t
E} P Qb 00:19:07:5: 80080 (3)
P"H-m!u.l B0 00 19:07:8: %he S (8)
- bl | p [ My [Cisco: seppanen | ™
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4, Untitled.esx - Ekahau Site Survey - D
File Edit View Map Project Measurement Help
=it | IECC-Y T IR [ ssu [ stm || owa J[#aps [ cho [ RTT || o [WMactive: Ping  [lIPassi @ -
: i b -35d8m |53d8 | 144Mbps |34Ps | TIAPS (15ms | 0% 1.3ms| |10 30dBm
+) Access Points | [of surveys | [l Buiding 4 show |signal swength w | for |My Access Ponts vionl 24| 5 Jou| o=
b 4 Options -
Throughput Site Surveys Shoning:0f0 b5

Quick Select Actions « [%  ES U' [ 5

Flanning | Survey

Active Survey

L status. Click to
Second computer required in the network T
to act as the throughput server (iPerf v3) '
H Devices
Connected devices
NIC-300 (26:15) . - | {& |1_13 26-140
Marvell AVASTAR Wireless-AC Network Controller (03:._. Throughput -l | {ﬁ |1?2_15_15.25; TCP
Disabled
Passive
Ping

Pretty obvious,
eh?

20 -45

Close L dBm

Pleass add map! B0 =0
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I'. .‘
@ g ckahau
.. Wi-Fi Design

Dékuji za pozornost

SON, NOT
EVERYTHING
1S BETTER
WIRELESS

The wifi signal

is at the max
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