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coun-ter-in-tu-i-tive
‘koun(t)erin't(y)ooadiv/
adjective

adjective: counter-intuitive
contrary to intuition or to common-sense expectation
(but often nevertheless true).
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Where to armor a warplane?
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PRINCIPLE |

PRINCIPLE 2

PRINCIPLE 3

PRINCIPLE 4

PRINCIPLE 5

PRINCIPLE &

SIMPLE UNEXPECTED CONCRETE CREDIBLE
Simplicity isn't about To get attention, To be conerete, use ldeas can get
dumbing down, it's violate a schema, (The sensory language. credibility from
about prioritizing, Nordie who ironed a (Think Aesop's outside (suthorities
(Southwest will be shirt...) To hold fables.) Paint a mental or anti-authorities)
THE low-fare airline.) attention, use picture. ("A man on or from within, using
What's the core of curiosity gaps. (What the moon...") human-scale statistics
your message? Can are Saturn's rings Remember the Velero or vivid details. Let
you communicate it made of?) Before your theory of memory—try people "try before
with an analogy or message can stick, to hook into multiple they buy.” (Where's
high-concept pitch? your audience has to types of memory. the Beef?)

want it.

EMOTIONAL

STORIES

People care about
people, not numbers.
(Remember Rokia.)
Don't forget the
WIIFY (What's In It
For You). But identity
appeals can often
trump self-interest.
("Don’t Mess With
Texas" spoke to
Bubba's identity.)

Stories drive action
through simulation
(what to doj and
inspiration (the
motivation ta do it).
Think Jared. Spring-
board stories (See
Denning's World Bank
tale) help people see
how an existing
problem might

change.
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What are vulnerabilities of Wi-
i
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Patrick Swackhammer
@KeithRParsons If you point your antenna right at the signal source
(AP, etc) it will work better

Marcus Burton
802.11n actually increases collisions/retries...
typically. Net throughput still improves.

Jennifer Huber
the latest wireless drivers will fix the problem

Jennifer Huber 54 minute
@KeithRParsons oh, “can you hear me now?” - no, this is a *different*
kind of wireless network..not a cellular wireless.. an 802.11 wireless

Jennifer Huber
the wireless network is responsible for the client
deciding to roam

Jennifer Huber 53 minutes ag
@KeithRParsons all client cards little bar measurements are created
equal

Jennifer Huber
a bigger antenna is always better.

Mark Jensen 1 hou
@KeithRParsons "Understanding WiFi is sometimes counterintuitive” ...
| have four bars, that means | have a good /fast signal...right?

Jennifer Huber 1 hou
@KeithRParsons just because the SSID is unsecured means it's ok for
me to use it right?

Patrick Swackhammer 1 hour aga
[@KeithRParsons Power settings on APs 1 thru 10, but 1is Hl and 10
is LO

Jennifer Huber

wou mean like how a -90dB signal strength can easily
be misunderstood as being better than a -40dB because the # is
higher?

What are some

examples of WI-Fi

being Counter
Intuitive?
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’_ﬂAccess Point JH

’jAccess Point AH—‘
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16-QAM
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Evolution in Cabling
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MCS Index - 802In and 802lac
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802.11ac - VHT MCS, SNR and RSSI

- oM | aowbe | aomhe | teoMb
500ns ] 400ms | SNR [500ns | 4007 | SNR [500ns ] 4007 | SNR (500ms ] 4007 |
0 BPSK 1/2 6.5 7.2 2 -82 13.5 15 5 -79 29.3 32.5 8 -76 58.5 65 1 -73
1 QPSK 1/2 13 14.4 5 -79 27 30 8 -76 58.5 65 11 -73 117 130 14 -70
2 QPSK 3/4 19.5 21.7 9 =77 40.5 45 12 -74 87.8 97.5 15 -71 175.5 195 18 -68
3 16-QAM 1/2 26 28.9 1 -74 54 60 14 -71 117 130 17 -68 234 260 20 -65
4 16-CQAM 3/4 39 43.3 15 -70 81 90 18 -67 175.5 195 21 -64 351 390 24 -61
5 64-QAM 2/3 52 57.8 18 -66 108 120 21 -63 234 260 24 -60 468 520 27 -57
6 64-QAM 3/4 58.5 65 20 -65 121.5 135 23 -62 263.3 2925 26 -59 526.5 585 29 -56
7 64-QAM 5/6 65 72.2 25 -64 135 150 28 -61 292.5 325 31 -58 585 650 34 -55
8 256-QAM 3/4 78 86.7 29 -59 162 180 32 -56 351 390 35 -53 702 780 38 -50
9 256-QAM 5/6 31 -57 180 200 34 -54 390 433.3 37 -51 780 866.7 40 -48
0 BPSK 1/2 13 14.4 2 -82 27 30 5 -79 58.5 65 8 -76 117 130 1 -73
1 QPSK 1/2 26 28.9 5 -79 54 60 8 -76 117 130 11 -73 234 260 14 -70
2 QPSK 3/4 39 43.3 9 -77 81 90 12 -74 175.5 195 15 =71 351 390 18 -68
3 16-QAM 1/2 52 57.8 1 -74 108 120 14 -71 234 260 17 -68 468 520 20 -65
4 16-QAM 3/4 78 86.7 15 -70 162 180 18 -67 351 390 21 -64 702 780 24 -61
5 64-QAM 2/3 104 115.6 18 -66 216 240 21 -63 468 520 24 -60 936 1040 27 -57
6 64-QAM 3/4 117 130.3 20 -65 243 270 23 -62 526.5 585 26 -59 1053 1170 29 -56
7 64-QAM 5/6 130 144.4 25 -64 270 300 28 -61 585 650 31 -58 1170 1300 34 -55
8 256-QAM 3/4 156 173.3 29 -59 324 360 32 -56 702 780 35 -53 1404 1560 38 -50
9 256-QAM 5/6 31 -57 360 400 34 -54 780 866.7 37 -51 1560 1733.3 40 -48
X
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Client Analogy
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DSSS First Set: 3 non-overlapping channels:

Channel 1 Channel 6 Channel 11

2.4GHz 2.412GHz 2.437GHz 2.4620GHz 2. 4835GHz

DSSS Second Set: 6 half-overlapping channels

Channel 1 3 5 7 0 11

2.4GHz 2.412GH:z 2,422  2.432 2.442 2452 2.462GHz 2.472GH:  2.4835GHz
.X‘
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Rate Limiting...
Rate Limit — DOWN
Network Utilization — UP
t Rate Limit — UP
Network Utilization — DOWN

&
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When Wi-Fi Problems Aren't...

@ PING ) DOWNLOAD @ UPLOAD

9. 100... 0.70..

Premier*Guest B

Extreme Metworks

Excellent 157 (80) 867 9
Signal Quality Channe Mbps MCS Index
10.250.45.67 -49 -90 41
IP Address Signal Moise SNR (dB)
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Add more overhead, decrease throughput

More RSSI the better

Survey is Green!

30° antenna covers 30°

VLANSs on Wireless LANs separate collision domains

The Noise function in Wireless NICs will show us ambient RF issues
We need a different SSID for each purpose in our network, our system
supports up to 16

If you point your antenna right at the signal source it will work better
We designed our Wireless LAN for Voice, Video, Data, Bar-Code Scanners,
and Location Tracking

802.11n actually typically decreases collisions and retries to get higher
throughput

Multipath is good /Multipath is bad

We use Windows Zero Config, it gives us everything we need

3
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The latest wireless drivers is all you need to fix the problem

The wireless network is responsible for clients deciding to roam

PoE is just PoE — they are all the same

They wouldn’t have let us configure AP to Channel 2 if it wasn’t alright

APs are just wireless switches

We've got great (-65dBm) RSSI everywhere, Voice over IP will run fine Those
little bar measurements actually reflect reality

Bigger is better with respect to antennas

| have four bars, | have good signal, right?

Its better to have our APs using all channels than ‘sharing’ only 1, 6, and 11
The SSID is unsecure so | can use it right?

AP Power settings from 1 through 10, from LOW to HlI, right?

-90dBm is stronger than -40dBm — 90 is bigger than 40!

Mb or MB what’s the difference... They mean the same thing

APs route packets on the network

3
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| turned on QoS so our voice will work on our WLAN

All our APs are on one channel (OK — perhaps Fortinet/Meru...)

All our APs are on 1, 6, and 11 only

We like to use channels 1-13 to get more throughput

|Europe, we use 1, 7, and 13 to stay away from the 1, 6, and 11 folks
Using Wireless Range Extenders we’ll share our throughput more
We have to buy all our equipment from the same vendor

We can force our neighbors to go to different channels and turn down their
power

More power, more throughput

We had a problem in this one location, so we added APs to fix it
Getting RF coverage is hard to do
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How to Engage with Community

y u Imgtfy
1. Get on Twitter or Slack

[ ] New Tweet Tweet
Looking for some help finding a document

2. Ask for Help with Specific Issue showing Sweep Times for a Coanio

Spectrum Expert card for blog post. Just a
link/URL would be fine|

3. Report Back and Give Thanks

Spectrum Analysis Device Comparison

4. Write a Bl d Sh Y
. rte a blog an are yYour s1s0ss
49
.
EX e rl e n Ce Resolution Bandwidth 2.4GHz 39KH 78.125KHz 156 3KHz 214KHz
SGHz 39KHz 78.125KHz 156.3KHz 464KHz
Sweep Time 1.8psac 20use: Sdpsec 507 usec

'''''''

Rinse, Repeat 5
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More Information CUan))

CWNP for Vendor-Neutral Training

Wireless LAN Professionals Website
http://WLANPros.com

Get involved In Twitter Community
Vendor Specific Training
Other WLAN Blogs

HOW THE A
LENDING EIEI
LIBRARY

WORKS =1) |BY) (=i

v Blog (WLAN Pros Blog)

Blogroll
Certification/Training
Downloads
Laminated Cards
Podcast

Podcastroll

Spanish Resources

Twitter Follow List

Videos (#WLPC Video Library)
-2014 EU Maastricht
-2014 US Austin
-2015 EU Berlin
-2015 US Dallas
-2016 EU Budapest
-2016 US Phoenix
-2017 EU Lisbon
-2017 US Phoenix

Videos (Misc)

White Papers
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