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Network Testing and Emulation Solutions

Testing Receiver Sensitivity for a WiFi Device

Goal: Setup and run a Receiver Sensitivity test for an AP using theLANforge CT523c or similar system in
order to fest how well the AP can receive packets with different MCS at different RF Signal levels.

In this test scenario, the
LANforge CT523c is
used to generate
packets at specific
MCS and spatial
streams at a range of
attenuation. This
example assumes you
are familar with
Chamber View, and
that you have a
LANforge system with a
wave-2 WiFi Card, 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
Attenuatoris cabled
between them. This
feature is in LANforge
version 5.3.9 and
higher.
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1. Configure Chamber View for Dataplane and Similar Tests.
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A. Open Chamber View by clicking on the 'Chamber View' button in the LANforge-GUL. 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.

Chamber View voal X
Scenario Configuration a| Manage
-+ Scenarios
@, L |[aPThputTest |
-, Apply Scenario
Tests:
Dataplane
Tester
o000 na, epo
udp-down y LF-1 B "ep
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Show LANforge Show RSSI
Show External CX 9
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. Create a Device Under Test (DUT) Profile that matches your AP. The BSSID is important to configured so that
LANforge knows when it is connected to the correct AP.

Create/Modify DUT v) () (x
Name [aPUT | Image file | |
SW Info [v5.62.1 |  HW Info | |
Model Number [APE40 |  serial Number [234-23-5d-35 |
Serial port | | wan | |
LAN | | APl version o |
S5ID-1 [labap |  Password-1 [Lanforgelz34s! |
S5ID-2 | | Password-2 | |
55ID-3 | | Password-3 | |
Mgt IP [0.0.0.0 | Anta o |
Ant-2 o | Ant-3 o |
BSSID-1 [78:d2:94:bf:16:43 | BssiD-2 |00:00:00:00:00:00 |
BSSID-3 |oc:00:00:00:00:00 | [¥] Active [¥] AP DUT
[]STADUT  [JWEP []wpPa WPAZ
[]wPA3 Provides DHCP on LAN [ Provides DHCP on WAN
MNotes
|

| Apply || QK H Cancel




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: [our | width: [1so | Height: [150
Chamber Type [Tojom-MED (1) || solation 50

[]Phantom [Jwirtual []oOpen

DUT-L apuT |~|our-2 surfacepros [+
| [<Jous —
LANforge-1 [wore [+] Lanforge-2 e [+]
LANforge-3 |None |V| LANforge-4
Int CX A Int CX B Int Atten Ext CX A Ext CX B Ext Atten Atten Floor
| [~ [~ [~ [~ [~ |v|long cable 100y _[~]
| [~ [~ [~ [~ [~ |v|long cable a0y _[~]
| [~ [~ [~ [~ [~ |v|ltong cable 100) _[~]
| [~ [~ [~ [~ [~ | v|ltong cable 100) _[~]
| [~ [~ [~ [~ [~ |v|ltong cable 100) _[v]
| [~ [~ [~ [~ [~ |v|ltong cable 100) _[v]
| [~ [~ [~ [~ [~ |~ |ltong cable 100) [~
| =] =] [=]| [=]| =] ||[Long cable oo v
| =] =] [=]| [=]| =] ||[Long cable w00 v
| =] =] [=]| [=]| =] ||[Long cable o0 [+
| [~ [~ [~ [~ [~ | |long cable 000y _[~]
| [~ [~ [~ [~ [~ | |ltong cable 000y _[~]
| [~ [~ [~ [~ [~ |v|long cable ooy _[~]
| [~ [~ [~ [~ [~ |v|long cable 100y _[~]
| [~ [~ [~ [~ [~ |v|long cable 100y _[~]
| [~ [~ [~ [~ [~ | r]long cable aoo) _[~]

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 setfting up attenuator connections in LANforge.

Create/Modify Chamber x
Name: [Tested | width: 1s0 ] Height: 150
Chamber Type [TojoiN-MED (1) | | isolation a0

[JPhantem [Jwirtual []Open

wrs | Gl S —
ars | Gl e—
LANforge-1 [+ tMobitestations) [« Lanforge-2
LANforge-3 |None ‘ v| LANforge-4
Int CX A Int CX B Int Atten Ext CX A Ext CX B Ext Atten Atten Floor
| [~ [~ |v|[chamber.Tester.o |+ |[champer.outo [+ /[1.171.0 [*][oa @ I~
| I=]| I=]| |+|[chamberTester.1 [w|[chamberout1 [w/[1.1.71.1 [=][oTa (@ I~
| =] =] |+ |[chamberTester.2 |v|[chamberputz [¥|(.1.71.2 [~|[oTa @ I~
| [~ [~ |v|[chamber.Tester.3 |+ |[champer.ouT3 [+][1.1.71.3 [+][oTa @ [~
| = = =l =l =] | |Long cable 1o0) [~
| =] =] = = =] |~ |[Long cable 1o0) |~
| [~ [~ [~ [~ [~| |v|ltong cable 100) |~
| L= L= = [=| =] | |Long cable 100) [~
| = = =l [~ [~]| | |[Long cable 100) [~
| [~ [~ [~ [~ [~| |v|ltong cable 100) |~
| L= L= [~ [~ [=| | |ltong cable 100) |~
| = = =l [~ [~]| | |[Long cable 100) [~
| [~ [~ [~ [~ [~| |v|ltong cable 100) |~
| L= L= [~ [~ [=| |v]ltong cable 100) |~
| = = =l [~ [~]| | |[Long cable 100) [~
| [~ [~ [~ x| [=| |v]ltong cable 100) |~
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E. Configure an Upstream profile using eth1 on the LANforge system.

Create/Modify Profile .o X
Name: |upstream | Type: |Upstream (4) |V|
Mode: | | | Antennas: | | |
Instances: | | | Freguency: | | |
SSID: Password:
Pattern: [ ]DHCP Server [ | WEF
CIwWPA [Cwraz CIWPA3 [Osoz.11r
[] 802.1x EAP-TTLS Notes:
| Apply || [0]:4 H Cancel
F. Configure an STA profile on the LANforge system.
Create/Modify Profile .o X
Name: [STAAC | Type: [sTA (1) v
Mode: |Auto (0] |v| Antennas: |Default (0] |v|
Instances: |1 (1) |v| Frequency: |AUTU (-1 Mhz) |v|
551D | |  Password: | |
Pattern: | | [JDHCP Server []WEP
CIwPA [Jwpraz [ IWPA3 []soz.11r
[ ]802.1x EAP-TTLS Restart DHCP on Connect MNotes:
| Apply || [0]:4 H Cancel |

G. Configure a Chamber View Scenario and add the STA profile (mapped fo 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

Create/Modify Scenario v (A)(x
Scenario | Text Output
Scenario Name [APThputTest [=][ pelete scenario | [ create profile | [ create Traffic profile | [ Add Row
Del Resource Profile Mod Amount Usesl  Uses2 Fraquency Maps To Traffic-1 Traffic-2 Traffic-3
‘1 1 ‘v“sm; STA-AC ‘v|‘1 (1) ‘VwaphyD "HAuTO ‘v”157 (5785 Mhz)|VHDuT: APUT Radio-1 ‘VHUGp-dnwn |vHudp-up "HNA
‘1 1 "HUpstream upstream ‘v|‘1 (1) ‘V”Ethl "HAUTO‘V”ALITD (-1 Mhz) |VHDUT: APUT LAN "HNA |VHNA "HNA
Il I I ID
Load Update and ply and -
Bt | | || || perzan )

2. Use Chamber View to run a Receiver Senisitivity test.




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.
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B. Select the RX Sensitivity test and click Run Test. You should see the RX Senisitivity Test configuration window
pop up. It willremember the last configuration for most fields. Select the DUT and WiFi station device, and
select the combinations of traffic types you wish to send.:

RX Sensitivity Test 6 &)
l/ Settings r Report Configuration |
Selected DUT: I:E Duration: |5 sec (5 s) |v|
Selected WiFi Port: 11,7 5ta0000 | | Upstream Port: [1.1.1 eth1 [~
Path Loss: |23 | Rate: |?5% |v|
Channels Preamble: MCS
ALUTO |~ | |[CCK 0 CCK, OFDM, HT, WHT |~
MNo-Change |=| |OFDM 1 CCK, OFDM, HT, WHT
1 HT 2 CCK, OFDM, HT, WHT 3
2 WHT 3 CCK, OFDM, HT, WVHT —
3 4 QFDM, HT, WVHT
4 = 5 OFDM, HT, WHT =
Spatial Streams Bandwidth Short Gaurd Interval:
1 20 OFF
2 40 ON
3 80
4 160
Retries: Tx-Power: Attenuator:
Mo Retry, No-Ack 17 ~h.1.71 =
Mo Retry 16 0..+30..700
2 15 1
5 14 I
10 13
12 |
11
10
g —
g -
[] 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.

RX-Sensitivity Test he

Objective

In the real-world the Device Under Test WiFi receiver is expected to handle stations at many different receive signal strengths
and many different station transmit modulation and coding schemes (MCS rates). The Candela Receiver Sensitivity test
provides an excellent way to test the DUT receiver for all combinations of station transmit power and MCS rates. It can report
packet loss and throughput for all combinations. The test plots the recelver sensitivity curves and can provide a clear indication
of problem patterns for certain combinations of Tx power and MCS rates. The expected behavior is for the DUT to achieved
equal of better receiver sensitivity as defined by the spec for all RSSI and MCS settings. This test requires a special feature that
is currently only supported by LANforge Wave-2 radios.

Add your notes below:

Throughput vs calculated RF Signal for each different traffic type. The signal is calculated based on the configured path-loss, transmit power, and
attenuation.
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Verbosity: | Close | Save HTML | Save PDF |
01234567 8 91011

D. When the test is complete, click the Save HTML button to 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 RX Sensitivity Report
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