gnndﬂma sales@candelatech.com

_________ support@candelatech.com

TECHNOLOGIES Network Testing and Emulation Solutions +1 (360) 380-1618 [PST, GMT -8]

Testing Mesh APs with automated Mesh scenario

Goal: Setup and run a series of tests in different mesh topologies using the LANforge CT523c¢ or similar
system..

In this test scenario, the
LANforge CT523c is used Virtual STA
to emulate a set of
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different locations
relative to a set of mesh
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1. Configure Chamber View for Mesh 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. In this
example, the '"Mobilestations' chamber holds the LANforge, and the other chambers hold mesh APs and
additional LANforge traffic generating systems. In this example, the LANforge systems in the AP chambers
are not used. Your configuration should look like this when these steps are complete.
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‘ Build Scenario ‘

| Close ‘

B. Create a Device Under Test (DUT) Profile that matches each of your APs. The BSSID is important to configured
so that LANforge knows when it is connected to the correct AP.

Name

Image file

SW Info

Serial port
LAN

55ID-1
55ID-2
55ID-3

Mgt IP

BSSID-1
BSSID-3

[IWPA3

Notes

Model Number

Num Ant Radio 2

[]sTADUT

[]Provides DHCP on WAN

Create/Modify DUT

¥
X

[Rootap

[NONE

|| Choose Image

gc:3b:adi2c:b3:4f

J0:00:00:00:00:00
[ ]wEP

[]802.11r

HW Info

Serial Mumber
WAN

APl version
Password-1
Password-2
Password-3
Num Ant Radio 1
Num Ant Radio 3
BSSID-2
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|Lanforge12345!
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o

|00:00:00:00:00:00
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[]802.1x EAP-TTLS Provides DHCP on LAN

\ Apply H

oK H Cancel




Create chamber objects to hold the mobile stations and DUTs, and add the LANforge and DUTs to the
chambers. If you have no chambers, you can create a fake chamber, but your test will not be isolated and
may not function as desired. Here is an example of the mobile stations chamber. Please note we will auto-

calibrate the Zero-Attenuation values for the station chamber.

Here is an example of the RootAP chamber

Name:
Chamber Type

Turntable Type

RootAP| Width:
Medium (1) Isolation
CT850A (0) Turntable

Create/Modify Chamber

150 Height:
Bo  |speedipm
Position (deg)

150
0.0
0.0 Tilt (deg)

0.0

[~ ][cable (100 dde) [+ ][mene (o dde)

[~ ][nene (0 das)

[ ~][cable (100 dde) [+ ][mene (o dde)

[~ ][nene (0 das)

Managed By: [we || Tumtable Rpt: Position: 0.0 Til: 0.0 REM: 0.0 Clvitual  []Open
Int CX & Int €X 8 Int Atten Ext CX A Ext CX B Ext Atten Atten Floor ﬁ;g‘";t;ggz i;;’:ét:z”
\ [=| [~ [+][chamber RootaP 8 [=][chamber.Nodel 8 [=]fres2 [+][orat0adm) [=|[None (0 dde) [ +|[None 0 ddB) [+
‘ [+l I~/ |+ [chamber Rootap.s | ][chamber.Node1 & [+|r1ess [+][orat0ddm [+|[None (0 ddm) |[+]|[Nene (o dda) ||
‘ [l [~ | +| [chamber RootaP 10 [+ ][chamber.Node2 8 [+]Frs7.0 [+][oratoads)  [=][None (0 dda) [w]|[None (0 dds) [+]
[ [~]f [=][ [~ |[chamber.Rootap.11 [+ |[chamber.nodez.9 [=][2571 [+][otatodde)  [+]nene (0 dde)  [~][None (0 dds) [+]
[ [=]] [~ [~ [=][ [=]l [][cable (100 dde) [~ ][none (0 dde)  [~][None (0 dds)  [~]
| [~]| =] [=][ [=][ [=]l [][cable (100 dde) [w][none (0 dds)  [~][None (0 ddB)  [+]
I [~]| [~ [~][ [=][ [=][ [+][cable (100 dde) [ w][None (0 dde) [ ][None (0 ddB)  [+]
| [~]| [~ [=][ [=][ [=][ [+][cable (100 dde) [ w][None (0 dde)  [v][None (0 ddB)  [+]
[ [=]] [~]| [~][ [=][ [=][ [+][cable (100 dde) [ w][nene (0 dds) [+ ][None (0 ddB) [+ ]
‘ [<]| il I~ [l [=l [ ][cable (100 ddB) [+ | [None (0 ddB) ||[Nene (0 ddB) |+
‘ [ B2 [~ [=]] [=]] [+][cable (100 ddg) [=][None (0 dda) [ w][None (0 dds) [+ ]
[ [~]] [=]] [=][ [=][ [=]l [][cable (100 dde) [~ ][rone (0 dde)  [~][None (0 dds)  [~]
[ [=]] [~ [~ [=][ [=]l [][cable (100 dde) [~ ][none (0 dde)  [~][None (0 dds)  [~]
| [~]| =] [=][ [=][ [=]l [][cable (100 dde) [w][none (0 dds)  [~][None (0 ddB)  [+]
I [~]| [~ [~][ [=][ [=][ [+][cable (100 dde) [ w][None (0 dde) [ ][None (0 ddB)  [+]
| [~]| [~]| [~][ [=][ [=][ [+][cable (100 dde) [ w][None (0 dde)  [v][None (0 ddB)  [+]

[ sme | [ sy | [ cancel ]
Here is an example of the Node-1 chamber

Create/Modify Chamber X

Name: Nodel] Width: tso | Height: [
Chamber Type solation [lo |speedtrpm o ]
Turntable Type Turntable [ | position wdeq) 0.0 Tilt (deg) 0.0
Managed By: [l [ =] Tumtable Rpt: Position: 0.0 Tilt: 0.0 RPM: 0.0 CVirtual [ Open
Lawrge: N
rge mioges o]
Int XA It CX B Int Atten Ext CXA Ext CXB Ext Atten Atten Floor g:;?;tatggz ﬁsg‘f;&:"
[ [=][ [~ [][chamber.node1.10 [+ |[chamber.Nodez. 10 [x]1s7.2 [~][otatodds)  [v][one (0 dde) [w|[none (0 dde) [~ |
[ [=][ [=][ [][chambernode1.11 [+ |[chamber.Nodez 11 [=][r2750 [][otatodds)  [v][one (0 dde) [w][none (0 dde) [~ ]
I [=]] [ [=][ [=][ [=][ [][cable (100 dde) [ w][None (0 ddB) [ w][None (0 ddg) [+ ]
‘ | [« [<]] [~ [« | +|[cable (100 dd3) [+ |[None (0 ddB) | |[Nore (0 ddB) |~
‘ =] [« [<]] [~ [+l | +|[cable (100 dd3) [+ |[None (0 ddB) | |[None (0 ddB) |+
[ [=]] [=][ [=][ [=][ =]l [~ ][cable (100 dde) [~ ][vone (0 dde) | w|[none (0 dde) ||
| [=]] [=]] [=][ [=][ =l [][cable (100 dde) [w][None (0 ddB) | w][None (0 dde) ||
I [~ [=]] [=][ [=][ [=][ [][cable (100 dde) [w][None (0 ddB) [ ][None (0 dde) [+ ]
‘ =] [« [<]] [~ [+l | +|[cable (100 dd3) [ v |[None (0 ddB) | |[Nore (0 ddB) |~
‘ [~ =l =l [=]] [~ [~ [cable (100 ad8) [ |[None (0 dds) [ [none (0 dds) [~
[ [=]] [~ [=][ [=][ =]l [~ ][cable (100 dde) [+ ][none (0 dde) | w|[None (0 dde) ||
I [~ [=]] [=][ [=][ [=][ [][cable (100 dde) [w][None (0 ddB) [ ][None (0 dde) [+ ]
[ [=]] [=]] [=][ [=][ [=][ [][cable (100 dde) [ w][None (0 ddB) | w][None (0 dd&) [+ ]
‘ | [« [<]] [~ [« | +|[cable (100 ad3) [+ |[None (0 ddB) | |[Nore (0 ddB) |~
\ =] =] -]
\ =] -] =

[ syne | [ apeyy | [ cancel |




F. Here is an example of the Node-2 chamber

Mame: Node2 Width:
Chamber Type Medium (1) Isolation

CT8504 (0) Turntable

Turntable Type

Create/Modify Chamber

150 Height:
80 Speed (rpm)
Position (deg)

o ittdeq

0.0

Managed By: Turntable Rpt: Position: 0.0 Tilt: 0.0 RPM: 0.0 [lvirtual  [Jopen

e ez g

Int XA Int CX 8 Int Atten EXt CXA Ext CXB Ext Atten Atten Floor 2o ol

\ [=]] [=l[ [=l =l [ [~ ][cable (100 daB) [=][None (0 ddB) | =] [None (0 dde) |+
‘ [=][ [=][ [=]] [=][ [~]| | +|[cable 100 ddd) [ w|[None (0 ddB) | |[None (0 ddB) [+ ]
‘ [=]] [~[ [l [~][ [~]| ] [cable (100 ad) []|[None (0 daB) || [None 0 adz) |+ ]
\ [~]| [~]| [~ ] |~]| || [cable @00 doB) |~ [[wene 0 ade) |+ [Non= (@ doB) ||
\ [=]] =l [=l =l [ [ ][cable (100 daB) [=][None (0 ddB) | =] [None (0 dde) |+
‘ [~]| [~][ [=][ [=][ [~]| | +|[cable 100 ddd) [ w|[None (0 ddB) | |[None (0 ddB) [+ ]
\ [=]| |~]| [~ ] |~]| || [cable @00 doB) |~ [[wone 0 ade) |+ [Non= (0 doB) |~
\ [=]] [=][ [l =l [« [+ ][cable (100 daB) |~][None (0 ddB) | =] [None (0 dde) |+
\ [=]] =l [=l =l [ [ ][cable (100 daB) [=][None (0 ddB) | =] [None (0 dde) |+
‘ [~]| [~][ [=][ [=][ [~]| | +|[cable 100 ddd) [ w|[None (0 ddB) | |[None (0 ddB) [+ ]
\ [=]| |~]| [~ ] |~]| || [cable @00 doB) |~ [[wone 0 ade) |+ [Non= (0 doB) |~
\ [=]] ][ [=l [=l [« [+ ][cable (100 daB) [~][None (0 ddB) | =] [None (0 dde) |+
‘ [~]] I=][ [=][ [=][ [~]| | +|[cable (100 ddB) [ w|[None (0 ddB) | |[None (0 ddB) |+
‘ [~]| [~][ [=][ [=][ [~]| | +|[cable 100 ddd) [ w|[None (0 ddB) | |[None (0 ddB) [+ ]
‘ [=][ =l [=][ [~][ [~]] | +|[cable (100 dd3) [ w|[None (0 ddB) | |[Nore (0 ddB) |+
\ [=]] [=][ [=l =l [« [+ ][cable (100 daB) [=][None (0 ddB) | =] [None (0 dde) |+

[ syne

[Caepy | [ cancel |

G. Configure a Chamber View Scenario. This is somewhat optional since the mesh automation logic will create
it's own temporary scenario to run the automation tests.

Scenario | Text Output

Create/Modify Scenario

Seenario Name |meshtes( ‘v‘ ‘ Delete Scenario ‘ ‘ Create Profile ‘ ‘ Create Traffic Profile ‘ ‘ Add Row ‘
Del Resource Prafile Amourt Uses:1  Uses2  Frequency Maps To Traffic-1 Traffic-2 Traffic-2 Traffic-4 Traffic-5
‘s‘m STAAC |vH1 w ‘VHW\phyD‘VHAUTD‘VHAUTD (-1 Hhz) ‘vHDuT RootAP Radio-1 ‘V‘ltcprd\—ﬁm'\ﬂ |VHNA ‘VHNA ‘VHNA ‘vHNA M
[ e T T T T e o e R T D T
‘sm STAAC |vH1 w ‘VHw\phyﬂ‘VHAUTO"HMWU (-1 Hhz) ‘VHDUT‘ Node2 Radio-1 ‘V‘ltcprd\—ﬁm'\ﬂ |v”NA ‘VHNA ‘VHNA "HNA M
‘Upstream upstream |VH1 (1) “Hslhl “HAUTO"HAL’TD (-1 mhz) “HDUT ROOAP LAN ‘VHNA |V”NA ‘VHNA "HNA "HNA "‘

Load
Build New ‘ Scenario

Update and
Save Scenario

Apply and
Sawve Scenario

‘ cancel

2. Use Chamber View to start the Mesh test.




A. Open Chamber View by clicking on the 'Chamber View' button in the LANforge-GUI. Load appropriate
scenario. Apply the Scenario, then Build the scenario.
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Scenario Configuration

|Manage
[Scenarios

J

meshtest

Apply Scenario

Tests:

Bun Test
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Snap Report

Show External CX
Show Internal CX
Show Attenuators
Show WiFi Connections

Show L&Nforge
Show DUT

[] Show Inactive DUT
Show Device Profiles
Show Traffic Profiles

Show RSSI
how Bps

[¥] Apply Motion | Info || Print H Syne |

\ Apply

‘ Build Scenario

| Close ‘




B. Select the Mesh test and click Run Test. You should see the Mesh Test configuration window pop up. It will
remember the last configuration for most fields. Select the resources, topologies and other test config to be

used for this test. If you have not run the calibration step previously, run that test first:

Traffic Combination

[] Add STA Traffic

5TA

Root

N1

N2

Root+ N1
Root+MN2
N1+MN2
Root+MN1+MN2

Mesh Automated Test
l/Settings rAdvanced Configuration rRepor‘t Configuration |
Upstream Port: |1.1.1 ethl |v|
Selected DUT 2G: |F{00tAP orbimeshtest |v| Selected DUT 5G: |R00tAP orbimeshtest |v|
AP Root Chamber MNode 1 Chamber MNode 2 Chamber STA Chamber
[RootAP v | Inode1 v [node2 | v | [Mobilestations |
STA Count STA Count STA Count STA Count
i M [~ [~ ][20 M
2.4Ghz Radios 2.4Ghz Radios 2.4Ghz Radios 2.4Ghz Radios
| [~ M =] =
| [~ M =] =l
| [~ M Rd| =l
5Ghz Radios 5Ghz Radios 5Ghz Radios 5Ghz Radios
| gl g FJErzwene o]
| [~ [~| [~ M
| [~ [~] [~ M
AP Chamber Position STA Chamber Position Select Tests
[Current Position | Current Pesition Traffic Type Calibrate
ABC Random UDP Throughput
ABC Close Root AP TCP
AB-C Close Node 1
A-B-C Close Node 2
A--B-C Medium Root AP
AB--C Medium Mode 1
A-B-C Medium Node 2 Traffic Direction
Random Far Root AP Download
Far Mode 1 Upload
Far Mode 2 Both
[l Another Iteration []Pause

Cancel




C. Once the calibration step is complete, reconfigure to run the throughput tests. In this case, we are using the
ABC topology where all three nodes are close to each other. The stations will do throughput tests at each of
three positions: Close to Root AP, Close to Node 1, and Close to Node 2. We will generate UDP download
traffic. No stations will be created on the LANforge systems inside the AP chambers in this test.:

l/Settings rAdvanced Configuration rRepor‘t Configuration |

Mesh Automated Test

Upstream Port: |1.1.1 ethl

|v|

Selected DUT 2G:
AP Root Chamber

MNode 1 Chamber

|F{00tAP orbimeshtest |v| Selected DUT 5G:
MNode 2 Chamber

|R00tAP orbimeshtest |v|

STA Chamber

|RootAP

|v| |Node1 |v| |N0de2 |v| |Mobi|estations |v|
STA Count STA Count STA Count STA Count
L M [~ [~ ][20 M
2.4Ghz Radios 2.4Ghz Radios 2.4Ghz Radios 2.4Ghz Radios
| [~ M =] =
| [~ M [~ =l
| [~ M Rd| =l
5Ghz Radios 5Ghz Radios 5Ghz Radios 5Ghz Radios
| gl g TJErzwehe o]
| [~ [~| [~ M
| [~ [~] [~ M
AP Chamber Position STA Chamber Position Select Tests
Current Position Current Position Traffic Type Calibrate
ABC Random UDP [Throughput |
ABC Close Root AP TCP
AB-C Close Node 1
A-B-C Close Node 2
A--B-C Medium Root AP
AB--C Medium Mode 1
A-B-C Medium Node 2 Traffic Direction
Random Far Root AP Download

Far Mode 1 Upload
Far Mode 2 Both

Traffic Combination

[[] Add STA Traffic

5TA

Root

N1

N2

Root+ N1
Root+MN2
N1+MN2
Root+MN1+MN2

[l Another Iteration

[]Pause

Cancel

D. Configure the appropriate settings on the Advanced tab. In this case, | am disbling 2.4Ghz and doing a

5Ghz only test.

Mesh Automated Test

fSettings (Advanced Configuration | Report Configuration |

| Save | |DEFAULT |
| Load | [pEFAULT |~
‘ Delete ‘ |DEF£\ULT |v‘

IP ToS:

|Eles‘t Effort

Skip 2.4Ghz Tests

Duration:

|1-min {1 min)

|v|

T Rate: |65%

|v|

(@) |V| Multi-Conn:

[] skip 5Ghz Tests

[] Another lteration

[]Pause

Cancel




E. 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 tab will be created and will be updated as the test runs. For each
topology, throughput graphs and topology snapshot will be generated.

Mesh Automated Test ) () (x

(Settmgs rAdvanced Configuration rRepor‘t Configuration r Report T x |

Test Result Score Elapsed Info
Throughput i
Chamber Loc: ABC 5Ghz PASS 0 1.572 m STA:CR UDP DL Sum Throughput: 83.40 Mbps

STA Loc: Close Root AP =

Realtime Graph shows summary download and upload RX Goodput rate of connections created by this test. Goodput does not include Ethernet, IP, UDP/TCP
header overhead.

Realtime Throughput for: Throughput

300
275
250
225

7 200

2975

2 150

% 125
100

75
50
25

0
11:32:40 11:32:50 11:33:00 11:33:10 11:33:20 11:33:30 11:33:40 11:33:50
Date

|— Upload RX bps — Download RX bps‘ -
Running: STA:CN1 UDP DL for 60 seconds. : [

Throughput Verbosity: Llose Save HTML Save PDF
012345678 81011

[ Another Iteration [ Pause

F. 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 Mesh Test Report.
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