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Testing Rate vs Range throughput for a WiFi Device

Goal: Setup and run a Rate vs Range test for an AP using the LANforge CT523c¢ or similar system in order
to test how well the AP can fransmit packets at different signal levels. This is a good test of the AP's rate-
conftrol logic, as well as tx power and general ability to deal with various RF conditions. This emulates a
throughput test as the user walks away from the AP.

In this test scenario,
the LANforge
CT523c is used to
generate packets
on the Ethernet port
towards the wired
side of the AP. The
AP will then transmit

LANforge Cabled Attenuator DUT

| L
assumes you have %

some experience Upstream LAN
with Chamber View,
and that you have
a LANforge system,
a programmable
attenuator like the
CT704b and two
isolation chambers
like the CT820a. The
AP should be in one
chamber, the
LANforge system is in
the other chamber,
and the Attenuator
is cabled between
them. This feature is
in LANforge version
5.3.9 and higher.

the frames to the oI /
station. This example

1. Configure Chamber View for Rate vs Range and Similar Tests.
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A. Open Chamber View by clicking on the 'Chamber View' button in the LANforge-GUI. If you have an
appropriate scenario already created, then skip to the next section, otherwise you will need to build a
scenario that matches your system. You can right-click in Chamber View to create various objects.
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B. Create a Device Under Test (DUT) Profile that matches your AP. The BSSID is important fo configured so that

LANforge knows when it is connected fo the correct AP.
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Serial port
Lan
5SID-1
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R
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C. Create a chamber object to hold the DUT, and add the DUT to that chamber. If you have no chambers, you
can create a fake chamber, but your test will not be isolated and may not function as desired.

Create/Modify Chamber X
Name: put ] width: [fso ] Height: [150
Chamber Type mlsulatlon 20

[IPhantom  [Virtual []Open

s ]
Int CXA Int CX B Int Atten Ext CXA Ext CXB Ext Atten Atten Floor
\ =l |-l =l =l =] [][Long cable o0~
\ |-l |-l =l -l =] [][Long cable o0 |~
\ =l |-l =l -l =] [][Long cable o0 |~
\ =l |-l =l =l =] [][Long cable o0 _|~]
\ =l =l = =l =] |][Long cable o0 |~
\ =l =l -l -l =] [z [ong cable @00 |~
\ [-]| [-]| [-]| [-]| [=]| v |reng cable o) |~
\ [-]| [-]| [-]| [-]| [=]| v |reng ceble o) |~
\ [-]| [-]| [-]| [-]| [=]| |»|reng cable oy |~
\ [-]| [-]| [-]| [-]| [=]| |»|lreng cable ooy |~
\ [-]| [-]| [-]| [-]| [=]| |v||reng cable o) |~
\ [-]| [-]| [-]| [-]| [=]| |v|eng cable o0y |~
\ [-]| [-]| [-]| [-]| [=]| |v|eng cable o0y |~
\ -] -] -] -] ]| v Leng cable 00) |~
\ [~]] -] -] -] [=]| x| eng cable 100) |~
\ [~]] [~]] -] -] [=]| [v|Leng cable 00) |~

D. Create a chamber object to hold the LANforge system, and add the LANforge to it. Add connections from
this chamber to the DUT chamber, specifying the proper Attenuator modules. Please view our other
cookbook on setfing up attenuator connections in LANforge.

Create/Modify Chamber

|v | ‘Long Cable (100)

Name: Tested width: ’1507 Height: 150
Chamber Type W Isolation 20

[]Phantom  [Jwirtual []Open
wtoges [ (e g
Int CX A Int CX B Int Atten Ext CX A Ext CXB Ext Atten Atten Floor
| [~ [=]] [+ |[chamber.Tester.0 [+ |[chamber.outo [+][L1.71.0 [~][ota I~
| I~ I~ |+ ||chamberTester1 |+ |[chamberouta |~ |[1.1.71.1 |=|lota @ I~
| I~| I~ |||chamberTester2 |~ |[chamberourz [~ |[1171.2 |=|loa @ I~
| [=][ [~ [+ |[chamber.Tester3 [+][chamberputa [+|[1.1.71.3 [+][oTa @ v
| -] -] [~ ]| ]| [~ ]| | »[Long cable ooy [~
| ]| ]| =l [~ -l | 7] long cable 100) [ ~]
| -]l [=]| =l [=| [l | x][tong cable 100)_[¥]
| ]| ]| [l || -l || [tong cable G00)_[~]
| ]| ]| =l = -l | =] [rong Cable G00)[~]
| -] =] -l = -l | =] [eong cable Goo)[~]
| ]| =] =l = -l | =] [rong cable Goo)[~]
| -] -] [~ ]| ]| [~ ]| | #[Long cable ooy |~
| ]| ]| x| x| [l | v][rong cable Go0) [~
| ]| ]| [~ [~ -l | 7] [tong cable 100) [ ~]
| -]l ]| =l [=| [l | r][tong cable 100) [ ¥]
| ]| =] [-]
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E. Configure an Upstream profile using eth1 on the LANforge system.

Create/Modify Profile X
Name: |upstream-dhcp | Type: |Upstream (4) |V|
Mode: | | | Antennas: | | |
Instances: | | | Frequency: | | |
SSID: Password:
Pattern: DHCP Server []'WEP
CIwpPA Owpaz COwraz [Osoz.11r
[]802.1x EAP-TTLS Notes:
|

| Apply | | 0K | | cancel

F. Configure an STA profile on the LANforge system.

Create/Modify Profile X
Name: [STA-AC | Type: [sTA (1) v
Mode: |Auto (0) |v| Antennas: |Default (o) |v|
Instances: |l (1) |v| Freguency: |AUTU (-1 Mhz) |v|
5SID: | |  Password: | |
Pattern: | | [DHCP Server [WEP
L]wPa []wPa2 [1wpPAz [kl 8o2.11r
[]802.1x EAP-TTLS Restart DHCP on Connect Notes:

| Apply | | oK | | Cancel |

G. Configure a Chamber View Scenario and add the STA profile (mapped to desired wiphyX radio and DUT).
Add an upstream profile mapped to DUT LAN side (or possibly WAN side if that is more appropriate for your

DUT).

Scenario | Text Output

Create/Modify Scenario

Scenario Name [APThputTest [+] [ pelete scenario | [ create profile | [ create Traffic Profile | [ Add Baw
Del Resource Profile Mod Amount Uses-1 Uses2  Frequency Maps To Traffic-1 Traffic-3
‘STA: STAAC |"‘1 (1) |VHwiphy0 "HAUTO "”157 (5785 Mhz) ‘VHDUT: APUT Radio-1 ‘VHudprduwﬂ |'Hudprup ‘V‘ NA
‘ups(raam: upstream |"‘l (1) |VHathl "HAUTO "”AUTU (-1 mhz) ‘VHDUT: APUT LAN "HNA |'HNA "‘ NA
<] I [ I»
Load Update and lapply and

2. Use Chamber View to run a Rate vs Range fest.




A. Open Chamber View by clicking on the 'Chamber View' button in the LANforge-GUI. Load appropriate

scenario or create a new scenario as needed. Apply the Scenario, then Build the scenario.

Chamber View v (A

Scenario Configuration: APThputTest sl Manage

Scenarios

*

APThputTest

0900
[

Apply Scenario

Tests:

Bun Test

g
.
b
a

'STA-AC

Snap Report

SurfaceProd

-

] Il [»]
Show LANforge Show RSS!

Show External CX i . =
Show DUT Show Bps

Show Internal CX - - -
[] Show Inactive DUT  [] Apply Motion| Info || Print | | Sync | | Apply | | Build Scenario

[] show Attenuators

Show Device Profiles
Show WiFi Connections

Show Traffic Profiles

B. Select the Rate vs Range fest and click Run Test. You should see the Rate vs Range Test configuration

window pop up. It will remember the last configuration for most fields. Select the DUT and WiFi station device,
and select the combinations of fraffic types you wish to send. Be sure to select the attenuator and configure
the attenuation steps. In this case, we have antenna over-the-air connection inside one of the chambers,
with total path-loss at zero attenuation of about 25db. One interesting way to use this fool is to select the
'Another Iferation' checkbox. When the curren test is complete, you will see a popup message notifying
completeness. You can then reconfigure the DUT (by changing firmware versions, or some other
configuration), and then re-run the test. The second test will be displayed on the same graphs, so it is easy fo
compare the difference. This particular test is not using that feature, however:



Rate vs Range Test

l/ Settings r Report Configuration

Selected DUT: [apuT | v | Duration: [l0sec(105)
Selected WiFi Port:  [L.1.7 5ta0000 | v | Upstream Port: [1.1.1 ethl |~]
Path Loss: |25 | Rate: |85% |v|
Channels Mode PDU Size
AUTO [~ | lauto ~||512 - |
No-Change 1= [e02.11a = (1024 |
1 802.11b | [MTU =
2 | ||goz.11q | [4000 =
3 802.11abg 9000 o
Spatial Streams Security Bandwidth
AUTO ~] [auTO ~|[aUTO B
1 Open _|[20
2 =| |WEP | |40 >
3 | WPA I—| |80 =
4 x| [WPAZ > |160 "
Traffic Type Attenuator:
UDP 1.1.71 ]
TCP 0..+50..950
Direction
DUT Transmit
DUT Receive

[ ] Another Iteration [ ]Pause

C. When the configuration is complete, click the Start button (which will change to 'Stop' once start is clicked)

to start the test. An interactive report window will be created and will be updated as the test runs.

Rate vs Range Test X
Throughput vs calculated RF Signal for each different traffic type. The signal is calculated based on the configured path-loss, transmit power, and
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D. When the test is complete, click the Save HTML button fo save an HTML report and generate the PDF. The

PDF file will be linked from the HTML page. You can also click 'Save PDF' and the browser will be directed to
open the pdf file directly. Please see this example Rate vs Range Report

Candela Technologies, Inc., 2417 Main Street, Suite 201, Ferndale, WA 98248, USA
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