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TECHNOLOGIES Network Testing and Emulation Solutions

Calibrating TR-398 Issue-2 and Mesh on a 4-Chamber Setup

Goal: Setup and run a TR-398 Issue 2 test for an AP using a é-radio version of the. ANforge CT523c or similar
system in order to test how well the AP can handle the various test cases specified in the TR-398 Issue 2 fest
document.

In this test scenario, a
LANforge cluster (of a 1
523c and 3 521as) is used
to emulate different station
and AP scenarios and
generate and receive
traffic with an AP. This
example assumes user has

LANforge

Cabled Attenuator DUT

some experience with & /

Chamber View, and has an - -

appropriate LANforge .g.
system (fit for TR-398 Issue

2), programmable Upstream LAN

attenuators like the CT714
and some isolation
chambers like the CT820a
and CT840a. Please
contfact
support@candelatech.com
for assistance in sefting up
the TR-398 testbed.

1. Configure Chamber View for TR-398 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, please skip to the next section, otherwise you will need o build a
scenario that matches your system. Right-click in Chamber View to create various objects. This cookbook will
use the Chamber View scenario seen below.
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B. Create a Device Under Test (DUT) Profile that matches your AP. The BSSID is important to configure so that
LANforge knows when it is connected to the correct AP. In a mesh scenario, 3 DUT objects may be created,
one for each of the mesh AP chambers.

Create/Modify DUT
Name linksys_velop Image file |NDNE | | Choose Image ‘ ‘ x |
SW Info ’7 HW Info ,7 Model Number ’7
Serial Number ’7 Serial port ,7 AP| version ’07
WAN i |
SsID-1 [velop larforge | Password1 lanforge [ Bssiba dg:ecisei7a21:e8
55ID-2 [velop_lanforge | Password-2 lanforge | Bssipz d8:eci5e 742129
s5ID-3 [ ] Passwords [ ]essps [po:00:00:00:00:00]
55104 [ passworda | |Bssip4 [po:00:00:00:00:00]
ssID-5 [ ] Passwords [ essps [po:00:00:00:00:00]
55106 [ easswords | | Bssbs [po:00:00:00:00:00]
SsID-7 [ ] Password7 [ essbv [oo:00:00:00:00:00]
550D-8 [ easswods | | Bssps [po:00:00:00:00:00]
EAPAD [ R [pooo
NumAntRadiel[o | NMumAntRadie2[o | NumAntRadie3 [0 |
[ Active Provides DHCP on LAN ] DHCP Client  [] Provides DHCP on WAN ] AP DUT
Notes

[]wep
[]wep
[]wepP
[]wep
[]wepP
[]wep
Cwep
[]wep

WPAZ
WPA2
] wpaz
] wpa2
] wpaz
] wpa2
] wpa2
] wpa2

[]wpa3
] WPA3
] wPa3
] WPA3
] wPa3
] WPA3
] wpPaA3
] WPA3

[]wra
[ wpa
[ wPa
[ wpa
[ wPa
[ wpa
[ wpa
[ wpa

[]802.11r
[1802.11r
[]802.11r
[1802.11r
[]802.11r
[1802.11r
[]802.11r
[1802.11r

[]EAP-TTLS
] EAP-TTLS
] EAP-TTLS
] EAP-TTLS
] EAP-TTLS
] EAP-TTLS
] EAP-TTLS
] EAP-TTLS

[ EAP-PEAP
[ EAP-PEAP
[ EAP-PEAP
[ EAP-PEAP
[ EAP-PEAP
[ EAP-PEAP
[ EAP-PEAP
[ EAP-PEAP




Create a chamber object to hold the DUT and add the DUT to that chamber. If you have no chambers,
create a fake chamber, but the test will not be isolated and may not function as desired. The turntable
configuration is different for different models of chambers, this example (bare IP address) is for the CT840a
chamber.

Create/Modify Chamber £

Name: [TR3ge  |width: 1se | Height: lse ]
Chamber Type Isolation o |speed rpm) po ]
Turntable Type [creaoatm [+ mumtable [192.168.10000 | position (deg) 0.0 Tilt (deg) 0.0
Managed By: Turntable Rpt: Position: 0.0 Tilt: 0.0 RPM: 3.0 Connected [ virtual Open
Int CX A Int Cx B Int Atten Ext CX A Ext CXB Ext Atten Atten Floor ﬁz’s""‘;f%'hz ﬁz’s‘:gtéi:
[ [~][ [~ I~ [~ [~ [~][cabte (100 dde) [~|[wone (0 ddB) [+ |[vone (0 dde)  [~]
[ [~][ [~ I~ [~ [~ [~][cabte (100 dde) [~|[wone (0 ddB) [+ |[vone (0 dde)  [~]
[ [~][ [~ =l [~ [~ [=][cabte (100 dde) [w|[None (0 ddB)  [+|[None (0 ddB)  [~]
[ [~][ [~][ [~ [~][ [~ [][cable (100 dde) [v|[None (0 ddB) [+ |[None (0 ddB)  [+]
[ [~][ [~][ [~ [~][ [~][ [][cabte (100 dde) [v]None (0 daB) [+ |[None (0 ddB)  [+]
[ [~][ [~][ [~ [~][ [~][ [][cabte (100 dde) [v]None (0 daB) [+ |[None (0 ddB)  [+]
[ [~][ [~][ [~ [~][ [~][ [][cable (100 dde) [v][None (0 ddB) [+ |[None (0 ddB)  [+]
\ [~]] [~ [~ [~ [~ ||[cable (100 ddB) [+ |[Mone (0 ddBy [ =][None (0 ade)y ||
\ [+l =l [+ =l =l |+ |[cable (100 adB) [ |[None (0 ddB) [ |[None (0 ddB) [+ ]
\ [~]] [~ | [~ [~ [][cable (100 ddB) [w|[None (0 ddB)  [w][None (0 dde)  [+]
[ [~][ [~ =l [~ [~ [=][cabte (100 dde) [~|[vone (0 ddB) [+ |[none (0 dde)  [~]
[ [~][ [~ =]l [~ [~ [~][cabte (100 dde) [~|[wone (0 ddB) [+ |[vone (0 dde)  [~]
[ [~][ [~ I~ [~ [~ [~][cabte (100 dde) [~|[wone (0 ddB) [+ |[vone (0 dde)  [~]
[ [~][ [~ =l [~ [~ [~][cable (100 dde) [~|[wone (0 ddB) [+ |[vone (0 dde)  [~]
[ [=][ [~][ [~ [~][ [~] [=][cabte (100 dde) [v][None (0 ddB)  [+|[None (0 ddB)  [~]
[ [~][ [~][ [~ [~][ [~ [][cable (100 dde) [v|[None (0 ddB) [+ |[None (0 ddB)  [+]

Cone] L] ==
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 note we use the 'OTA'
attenuation floor since we have OTA connection between DUT and antennas inside the DUT chamber.
Please view our other cookbook on setting up afttenuator connections in LANforge.

Create/Modify Chamber x

Name: MobileStations Width: [1so ] Height: 1s0 7]
Chamber Type Isolation o | speedtrpm) o ]
Turntable Type Turntable [ | Postion (deg) 0.0 Tilt (deg) 0.0
Managed By: Turntable Rpt: Position: 0.0 Tilt: 0.0 RPM: 0.0 [lvirtual  []open
Int CX A Int CX B Int Atten Ext CX A ExtCX B Ext Atten Atten Floor ﬁz’s"l";ieﬁ"hz ﬁ:’s"lgtﬁtﬁ:
[one [ =][nene =]l [~ |[chamber. Mobilestations.0 | = |[chamber.TR-398.0 [+ ][1.1.85.3 [~ ][ora to dde) [][none 0 dam)  [+][none 0 ddm) [~ ]
[wone [ ][none I=][ |~ |[chamber mobilestations.1 | w |[chamberTR-398.1 [ ¥ |[1.1.85.2 [~ ][oa to dde) [][none (0 dds) — [+][none 0 dda) [~ ]
[None [][one [~]] [ =] [chamber Mabilestations.2 |+ |[chamber TR3082 |=|[1185.1 [~][oTato ddey [+][none (o daB) T[] [None (0 ddB) [+ ]
[None [][none [~][ [ ][chamber Mabilestations.3 | w|[chamberTR-208.3 [~ [[1.1.85.0 [~][oTa to ddey [+][none to daB) [+ [None (0 ddB) [+ ]
[None [ ][none [~ [ ][chamber. Mobilestations.4 | w|[chamber.TR-398.4 [ ][1.1.1002.3 [~ ][oa to ddey [][none (0 daB) [ ][None 0 dds) [+ ]
[none [ ][none [=][ [~ ][chamber. Mobilestations.s |+ |[chamber.TR-398.5 [+ ][1.1.1002.2 [~ ][ora to ddsy [][none todaB)  [+][None 0 ddmy [~ ]
[none [ =][nene I=][ [~ |[chamber Mobilestations.6 |+ |[chamber.TR-398.6 [+ ][1.1.1002.1 [~ ][orato dde) [][none (0 dde) — [+][none 0 ddm) [~ ]
[None [ ][none I=][ [ = |[chamber MobileStations.7 | w|[chamber.TR-308.7 [ w][1.1.1002.0 [~ ][orato ade) [][None (0 daB) — [w][None (0 ddB) [+ ]
[None [][wone [~][ [+][mone [+][mone [~][ [+ ][cable (100 ddB) [ ][None (0 daB) [ +][None (0 ddB) [+ ]
[None [ ][none [~ [ ][mone [ ][mone [~][ [ |[cable (100 ddB) [ ][None (0 ddB) [+ ][None (0 dds) [+ ]
[none [ ][none [=][ [+ ][mone [=][mene [=][ [~ [cable (100 dde) [ |[None 0 daB) [+ ][None (0 ddBy [+ ]
[none [ =][nene [~ [+ ][mone [=][mene I~ [~ |[cable (100 dde) [~ |[None (0 ddB) [+ ][none 0 dda) [+ ]
[none [ ][none I=][ [« ][mone [=][mene I=][ [« ][cable (100 dde) [w][none (0 ddB)  [w][none (0 dda) [+ ]
[None [][wone [~][ [+][mone [+][mone [~][ [+ ][cable (100 ddB) [ ][None (0 daB) [ +][None (0 ddB) [+ ]
[None [ ][none [~][ [ ][mone [][mone [~][ [ |[cable (100 ddB) [ ][None (0 daB) [+ ][None (0 dds) [+ ]
[None [ ][nene [~ [+ ][mone [=][mene [~][ [+ ][cable (100 dde) [w][None (0 daB)  [+][None 0 dds) [+ ]

‘ sync ‘ | Apply ‘ ‘ Cancel ‘



http://www.candelatech.com/cookbook.php?vol=wifire&book=Chamber+View+Setting+up+Attenuator+Connections

E. 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).
Create/Modify Scenario vl (a) (X
l/ Scenario |" Text Output |
Scenario Name |TR-398 |v| | Delete Scenario | | Create Profile | | Create Traffic Profile | | Add Row |
Del Resource Profile Amount Uses-1 Uses-2 Freguency Maps To
‘1.1 ‘VHSTA: STA-AC "Hl (1} ‘V”wiphyo ‘VHAUTO ‘VHAUTO (-1 Mhz) ‘VHDUT: TR398-DUT Radio-1 ‘V‘
‘1.1 ‘VHSTA: STA-AC "Hl (1} ‘VHwiphyl ‘VHAUTO ‘VHAUTO (-1 Mhz) ‘VHDUT: TR398-DUT Radio-2 ‘V‘
‘1.1 ‘VHSTA: STA-AC "Hl (1} ‘V”wiphyz ‘VHAUTO ‘VHAUTO (-1 Mhz) ‘VHDUT: TR398-DUT Radio-1 ‘V‘
‘1.1 ‘VHSTA: STA-AC "Hl (1} ‘VHwiphyS ‘VHAUTO ‘VHAUTO (-1 Mhz) ‘VHDUT: TR398-DUT Radio-2 ‘V‘
‘1.1 ‘VHSTA: STA-AC "Hl (1} ‘VHwiphyul ‘VHAUTO ‘VHAUTO (-1 Mhz) ‘VHDUT: TR398-DUT Radio-1 ‘V‘
‘1.1 ‘VHSTA: STA-AC ‘VHI (1) ‘V”wiphyﬁ ‘VHAUTO‘VHAUTO (-1 Mhz) ‘VHDUT: TR398-DUT Radio-2 ‘V‘
‘1.1 ‘vHUpstream: upstream ‘VHI (1) ‘VHethl ‘VHAUTO ‘VHAUTO {-1 Mhz) ‘VHDUT: TR398-DUT LAN ‘V‘
«] I | [»

; Load Update and Apply and -
Build tew Scenario Save Scenario Save Scenario

2. For TR398 tests, the DUT AP's front should face the antennas for the Group-1 stations. Or, optionally, one can
use the Advanced configuration tab to specify the default turntable angle for non rotational tests.

3. 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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4. Select the TR-398-Issue-2 test from Tests dropdown in the right panel. Then click Run Test. The following window
below should pop up. In the Seffings tab, set slots 'Selected DUT 5G', 'Selected DUT 2G', and 'Selected DUT 6G'
the according BSSIDs found in the 'Root' Chamber. Also setf the upstream port. In this example, the upstream
port is the efh2port on the LANforge in Mobile Stafions chamber.



TR-398 Issue 2 Automated Test (cv-inst-1) ) la) X
Per-Test Config 1 r Per-Test Config 2 r Per-Test Config 3 r Advanced Configuration r Report Configuration r TR398-Issue3 |
Settings | Virtual Sta Radio Settings | 802.11AXSettings | 802.11AXSettings 2 || Meshsettings | MeshSettings2

Selected DUT 5G:
Selected DUT 2G:
Selected DUT 6G:

2.4Ghz 2m RSSI

[] Use Issue-3 Behaviour

TR-398 Tests to Run:

[] calibrate 802.11AX Radios
[] calibrate 802.11AX Attenuators
[] calibrate Mesh Root Attenuators

[] calibrate Mesh Node-2 Attenuators

[ 6.1.1 Receiver Sensitivity

[] 621 Maximum Connection
£.2.2 Maxirurn Throughput
[[] 6.2.3 Airtime Fairness

[ 6.2.4 Dual-Band Throughput

[[] 6.2.5 Bi-Directional Throughput

[]8.1.1 Mesh Backhaul RvR

|Iink3ys_ve|up velop_lanforge dB:ec:Se:7a:21:e9 (2) |v| Upstream Port:

142 eth2 :

| linksys_velop ve{ Select 5Ghz DUT to be used in this test. | Turn-Table-Chamber:

|—26

] Allow-11w (MFP/PMF)

Estimated Test Duration: 3 m

[] calibrate 802 11AC Radios
[] calibrate 802 11AC Attenuators
[] calibrate Mesh Node-1 Attenuators

[] calibrate Mesh Node-1 to Node-2 Attenuators

[]6.26 Latency

[] 627 Quality of Service
[[]6.3.1 Range Versus Rate
£.3.2 Spatial Consistency
[[] 633 AX Peak Performance

[[]6.4.1 Multiple STAs Performance

[] 8.1.2 Mesh Backhaul Node-2 RvR.

|Iink3ys_ve|up velop_lanforge dé:ec:be:7a:21:e9 (2) |v| Extra Download Path-loss |0 (0) =

|V| 5Ghz 2m RSSI -30 =

[]5kip 2.4Ghz Tests  [] Skip 5Ghz Tests Skip 6Ghz Tests Skip N/AC Tests  [] Skip AX Tests

[] calibrate Group Throughput

[] calibrate Mesh Root to Node-1 Attenuators

[] calibrate Mesh Root to Node-2 Attenuators

[] 6.4.2 Multiple Assoc Stability
[] 6.4.3 Downlink MU-MIMO
[] 6.4.4 Multicast

[[] 6.5.1 Long Term Stability

[] 6.5.2 AP Coexistence

[[] 6.5.3 Automatic Channel Selection

[]8.2.1 Mesh Roam Time

[] Another Iteration [] Pause

Cancel

5. Configure the Virfual Sta Radio Settingstab.




A. Select the Virtual Sta Radlio Settings tab. This tab is for radios that can have virtual stations on them (either
AC, N, some AX). Notice that there are 3 groups here, this will be the 3 slots of radios (Slots 2, 3, 4) in the
Mobile Clients Chamber. Visit the pictures in the next 2 steps to see close ups of the attenuator diagram that
has the slots. Slot 2 (Group 0) has WO ad W1 (wiphy0 and wiphy1). Slot 3(Group 1) has W2 and W3 (wiphy?2
and wiphy3). Slot 4 (Group 2) has W4 and W5 (wiphy4 and wiphy5). Leave the '2.4Ghz RSSI 0 Atten' and
'5Ghz RSSI 0 Atten' blank, those will be auto calculated when we calibrate the attenuators. Lastly, fill out the
attenuator modules column (with the correct serial numbers that relate to each group). All these attenuators
will be the TR-398 section of the attenuator stack. In this case, those are attenuators T1, T2 and T3. These
attenuators are also all connecting the Node 3/Root chamber to the Mobile Clients chamber. Match the
according attenuator fo each group on the aftenuator diagram. Fill out all the dropdowns under 'Attenuator
Modules' for ports 0-3 on the matching attenuator. Select the 'Use Virtual AX Stations' checkbox.

TR-398 Issue 2 Automated Test (cv-inst-1) et Lol X
Per-Test Config 1 r Per-Test Config 2 r Per-Test Config 3 rAdvanced Configuration r Report Configuration erngrlssuea ‘
Settings Virtual Sta Radio Settings [ 802.11AX Settings I 802.11AX Settings 2 |” MeshSettings | MeshSettings 2
Radio 2.4Ghz RSSI 0 Atten 5Ghz RSS10 Atten Attenuator Modules
Group: 0
5Ghz |1.1.4vahy0 |v| |-23 | |-44 | |1.13282.D |v|
2.4Ghz |1,1,5 wiphy1 |v| |-23 | |44 | |1,13282,1 |v|
6Ghz | |~ ||z | [+ |[1132822  |+]
|23 | [+ |[1132823  |+]
Group: 1
5Ghe |1.1.Ew1'phy2 |v| |23 | [43 | |1.13290_o |v|
2.4Ghz [1.17 wiphy3 [+ [23 | [43 |[r132001  [+]
6Ghz | RIS | [+ |[r132902  [+]
|-23 | |43 | |1.132903 |v|
Group: 2
5Ghz |1.1.8w1phy4 |v| |-30 | |47 | |1.13284.D |v|
2.4Ghz |1,1,9 wiphy5 |v| |-30 | |47 | |1,13284,1 |v|
6Ghz | |+ |20 | [ |[1132842  |+]
30 | [+ |[1132843 [+]
Use Virtual AX Stations  [] Use AX Radios for AC tests
- Skip [[] Another Iteration [] Pause

B. Below is the attenuator diagram of the 4-chamber setup in the example. Another name for the Node-3
Chamber is the Roof chamber.
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C. Below is a closer look at the bottom right box of the attenuator diagram in the step above.

D. Below are the serial numbers of the attenuator stack. They are stacked in the same order as the attenuator
diagram.



6. Configure the 802.11 AX Settings (1 & 2) tabs. Please contact support@candelatech.com for assistance in
filling out these tabs. These settings only apply to AX capable radios that do not support virtual stations.

7. Configure the Mesh Setfingsand Mesh Setfings 2tabs. If the test bed being setup has no need for Mesh,
please skip this step.



A. Select the Mesh Settings tab. The picture below is a final version of the calibrated mesh setup. In an un-
calibrated version (yours), all the rows in the 'RSSI 0 Atten' columns will be empty. Fill out select the 2.4Ghz
and 5Ghz BSSIDs for both Node 1 and Node 2 Chambers in the top section. Fill out the 'Atten Modules'
column for each group (using ports 0-3 for each attenuator). To find out the correct attenuator, trace the
attenuator diagram to find out which attenuator connects which 2 Chambers. In Group 1 (in this section),
use the attenuator and radios used in 'Group 2' of the Virfual Sta Radlio Settings tab. This attenuator is both
TR398 and Access (A3/T1), so it belongs in both Virtfual Sta Radio Settings and Mesh Settings

TR-398 Issue 2 Automated Test (cv-inst-1)

Per-Test Config1 | Per-TestConfig2 | Per-TestConfig3 | Advanced Corfiguration | Report Configuration | TR398-lssue3 |

Settings | Virtual Sta Radio Settings | 802.11AXSettings [ 202.11AX Settings 2 |© Meshsettings | MeshSettings 2
Node-1 DUT 26G- |Iink3y5_ve|cnp velop_lanforge d8:ecSe7a21:¢9 (2) |v|
Node-2 DUT 5G: |Iink3ys_ve|op velop_lanforge de:ec5e:7a21:e9 (2) |v|
Node-2 DUT 2G: |I|nk3ys_velop velop_lanforge dg:ec:5e7a21:29 (2) |-|
[] Use 2-band pass/fail
Background Scan Module: RSSI Threshold: |—EE |v|
Short Interval: Long Interval: |300 |v|

Radio 2.4Ghz RSSI 0 Atten 5Ghz RSST0 Atten Attenuator Modules
Group 0: Root to Node-1
40 |63 |[1132730 |+
|49 | |-53 | |1_1 32731 |v|
|49 | 63 |[1132732 |+
4 | [63 |[1132733 [+
Group 1: Mobile Station to Root
5Ghz [1.1.9 wiphys |~ |20 | [+ |[1132840 |+
24Ghz |1.1.8wiphy4 |v| [20 | [+ | |1_13234_1 |v|
|-3o | |47 | |1.13284_2 |v|
|-3n | |4? | |1,132543 |v|
Group 2: Mobile Station to Node-1
|45 | |-33 | |1,13230,n |v|
45 | [s8 |[1132801 |+
|45 |22 |[1132802 [+
|45 | |-33 | |1.132803 |v|
- Skip [[] Another Iteration [] Pause




B. Fill out the Mesh Sefttings 2 tab similarly to Mesh Settfings 1

| TR-398 Issue 2 Automated Test (cv-inst-1) > s X
1| Per-Test Config 1 r Per-Test Config 2 r Per-Test Config 3 rAcl\.rannecl Configuration r Report Configuration rTR398—lssu93 |
Settings | Virtual Sta Radio Settings || 802.11AX Settings [ 80211AXSettings 2 | MeshSettings | MeshSettings 2 ||

2 AGhz RSSI0 Atten 5Ghz RSSI 0 Atten Attenuator Modules
Group 3: Mobile Station to Node-2

B | [40 1132810

-]
23 | [40 EEEE
23 | [40 EEENE
23 | [40 R
Group 4: Node-1 to Node-2
|-3s | |-51 | |1,13283,n |v|
|-3s | |-51 | |1,13283,1 |v|
|-3s | |-51 | |1,132832 |v|
|-3s | |-51 | |1_132833 |v|
Group 5: Root to Node-2
a1 | [46 I
a1 | [46 e
a1 | [46 e
a1 | [46 T

- Skip [] Another Iteration [] Pause

8. Click on the Advanced Configuration tab. Set 2.4GHz channel and 5GHz channel to '-1'/ AUTO. AUTO won't
work for all cases (like the ap-coex test), but will work for most of them.



TR-398 Issue 2 Automated Test (cv-inst-1) ) sl X
F Per-Test Config 1 rPer—Test Config 2 rPer—Test Config 3 rAdvanced Configuration rkeport Configuration rTR398—Issue3 |
Settings | Virtual Sta Radio Settings | 802.11AXSettings | 802.11AXSettings 2 || Meshsettings | MeshSettings 2
| Show Config | | Import Config |
| Save | |pEFAULT |
| Load | |DEFAULT |v|
| Delete | |DEFAULT |v|
[¥] Auto-Helper
IP ToS: |Best Effort (@) |v| Multi-Conn: H
2.4Ghz Channel [AUTO (-1 Mhz) | v shz channel
Duration-60: |Defau|t{1 i) |v| Duration-120:
Attenuation Adjustment |0 |V| Test Retfries:
STA TX Power: | 20 dem (20) [+]
DUT AP Expected TXPower2.4G: | 20 dBm (20) || DUT AP Expected TX Power-5G: | 23 dBm (23) |+
Opposite-Speed: |Nune (0 bps) | - |
r

[] Another Tteration [ Pause

9. Calibrate Zero Attenuation RSSI for all chamber to chamber connections and attenuators. This also verifies
attenuators are connected and functioning as expected. We are calculating 0 atten against the LANforge.
A. Start by setting the LANforge in the center of all the chambers to be calibrated, with the LANforge wiphy0O
antenna pointing straight up, while the other antennas lay flat. Then point all the chamber antennas to the
LANforge wiphyO antenna sticking straight up.

B. Calibrate the attenuators first. In this example, we calibrated the 802.11AC attenuators first. Similarly in other
testbed setups, if there are AX radios or single-sta radios, calibrate the attenuators for those first (one
checkbox at a time). Do 3 trials of each attenuator calibration and take the average as your final value to
put as the box values. Make sure to rotate 'AP' and 'statfion' LANforge (if able to and the LANforge is not
cabled into the wall) with the LANforge WO antennas still pointed in the middle of all the chamber antennas
on every frial.

Calibrate 802.11AC Attenuators



10. At this point, all the 0 Atten values should be filled out (for Virtual Sta Radio Settings and Mesh Settings 1 & 2
tabs in this example). Save these values as a database in both the TR398 window database and the LANforge
'Status’ tab database sections. May also be good to take screenshots of all the final values and save it off-

C. In the image below, similarly as above, run each of the checkboxes one at a time, until all are run. Do 3 frials
of path calibration and take the average as your final value. Make sure to rotate 'AP' and 'station' LANforge
(if able to and the LANforge is not cabled into the wall) with the LANforge WO antennas still pointed in the

middle of all the chamber antennas on every trial.

TR-398 Issue 2 Automated Test (cv-inst-1)

Settings | Virtual Sta Radio Settings

Per-Test Config1 | Per-TestConfig2 | Per-TestConfig3 | Advanced Configuration | Report Corfiguration | TR398-Issue3 |
802.11AX Settings 2 I

[© 80211AXSettings |

Mesh Settings r

Selected DUT 5G:
Selected DUT 2G:
Selected DUT 6G:

2 4Ghz 2m RSSI

[] Use Issue-3 Behaviour

TR-398 Tests to Run:

[] calibrate 802.11AX Radios
[] Calibrate 802.11AX Attenuators
Calibrate Mesh Root Attenuators

Calibrate Mesh MNode-2 Attenuators

[] 6.1.1 Receiver Sensitivity

[] 62.1 Maximum Connection
[] 6:2.2 Maximurmn Throughput
[[] 623 Airtime Fairness

[] 6.2.4 Dual-Band Throughput

[[] 6.2 5 Bi-Directional Throughput

[] 8.1.1 Mesh Backhaul RvR

|Iink5ys_ve|np velop_lanforge d:ec:5e7a:21:e9 (2) |v| Upstream Port:

|Iinksys_velnpvelnp_\anfnrge di:ec:5eFa21:es (1) |v| Turn-Table-Chamber:

1.1.2 eth2 =

|Iink5_ys_ve|ap velop_lanforge d8:ec:5e7a:21:3 (2) |v| Extra Download Path-loss |0 (0) =

26

|V| 5Ghz 2m RSSI

[ Allow-11w (MFP/PMF)

Estimated Test Duration: 30 m

[] calibrate 802_11AC Radios
[] Calibrate 802 11AC Attenuators
Calibrate Mesh Node-1 Attenuators

Calibrate Mesh Node-1 to Node-2 Attenuators

[]6.2.6 Latency

[[]6.2.7 Quality of Service

[] 6.3.1 Range Versus Rate
632 Spatial Consistency
[[] 633 AX Peak Performance

[[] 6.4.1 Multiple STAs Performance

[[]8.1.2 Mesh Backhaul Node-2 RvR

CR—

[ Skip 2.4Ghz Tests  [] Skip 5Ghz Tests Skip 6Ghz Tests  [] Skip N/AC Tests [ Skip AX Tests

[] calibrate Group Throughput

Calibrate Mesh Root to Node-1 Attenuators

Calibrate Mesh Root to Node-2 Attenuators

[[] 642 Multiple Assor Stability
[] 6.4.3 Downlink MU-MIMO
[] 6.4.4 Multicast

[[]&.5.1 Long Terrn Stability

[[] 6.5.2 AP Coexistence

[[] 6.5.3 Automatic Channel Selection

[]8.2.1 Mesh Roamn Tirme

[] Another Iteration [] Pause

LANforge.

Run a TR-398 Issue 2 throughput test. Select the 6.2.2 Maximum Throughput checkbox to run the test. After

verifying the throughput test is working as expected, select and run other tests as desired.

Mesh Settings 2

Cancel




1

TR-398 Issue 2 Automated Test (cv-inst-1) ) sl X

Per-Test Config 1 r Per-Test Config 2 r Per-Test Config 3 r Advanced Configuration r Report Configuration r TR398-Issue3 |

Settings r

Virtual Sta Radio Settings

| s0211AXSettings |

802.11AX Settings 2 || MeshSettings || MeshSettings 2

Selected DUT 5G:

Selected DUT 2G:

Selected DUT 6G:

2.4Ghz 2m RS5I

|Iink3ys_ve|up velop_lanforge dB:ec:5e:7a:21:e9 (2) | - | Upstream Port:

112 eth2 :

|_|5e|ec1 5Ghz DUT to be used in this test P 128 (1) | = | Turn-Table-Chamber:

|Iink3ys_ve|up velop_lanforge di:ec:be7a:21:e9 (2) |v| Extra Download Path-loss (0(0) =

|—2s

|v| 5Ghz 2m RSSI 30 :

[]5kip2.4Ghz Tests  [] Skip 5Ghz Tests Skip 6Ghz Tests  [] Skip N/AC Tests [ Skip AX Tests

[] Use Issue-3 Behaviour

TR-398 Tests to Run:

[] calibrate 802.11AX Radios
[] calibrate 802.11AX Attenuators
[] calibrate Mesh Root Attenuators

[] calibrate Mesh Node-2 Attenuators

[]6.1.1 Receiver Sensitivity

[] 6.2.1 Maximurn Connection
£.2.2 Maxirurn Throughput
[] 623 Airtime Fairness

[[] 6.2.4 Dual-Band Throughput

[[] 6.2.5 Bi-Directional Throughput

[]8.1.1 Mesh Backhaul RvR

] Allow-11w (MFP/PMF)

Estimated Test Duration: 6 m

[] calibrate 802_11AC Radios
[] calibrate 802.11AC Attenuators

[] calibrate Mesh Node-1 Attenuators

[] calibrate Mesh Node-1 to Node-2 Attenuators

[]6.26 Latency

[[]6.2.7 Quality of Service
[[]6.3.1 Range Versus Rate
6.3.2 Spatial Consistency
[] 6.3.3 AX Peak Performance

[]6.4.1 Multiple STAs Performance

[] 8.1.2 Mesh Backhaul Node-2 RvR

[[] calibrate Group Throughput

[] calibrate Mesh Root to Node-1 Attenuators

[] calibrate Mesh Root to Node-2 Attenuators

[] 6.4.2 Multiple Assoc Stability
[] 6.4.3 Downlink MU-MIMO
[] 6.4.4 Multicast

[[]6.5.1 Long Term Stability

[] 6.5.2 AP Coexistence

[] 6.5.3 Automatic Channel Selection

[]8.2.1 Mesh Roam Time

[] Another Iteration [] Pause

Cancel

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. Another option is to click 'Save PDF' and the browser will be directed to
open the pdf file directly. Please see this passing example TR-398 Issue 2 Maximum Throughput Test Report .

Candela Technologies, Inc., 2417 Main Street, Suite 201, Ferndale, WA 98248, USA
www.candelatech.com | sales@candelatech.com | +1.360.380.1618


http://www.candelatech.com/cookbook/wifire/examples/TR-398v2-max-Tput-22-09-15.pdf

	Calibrating TR-398 Issue-2 and Mesh on a 4-Chamber Setup
	Goal: Setup and run a TR-398 Issue 2 test for an AP using a 6-radio version of the LANforge CT523c or similar system in order to test how well the AP can handle the various test cases specified in the TR-398 Issue 2 test document.


