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Mesh Test Floorplan Example Candeia
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3 Node Testbed Example Candeia
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Test Automation Variables
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More Detailed Testbed Diagram Example (2x2 MIMO/ Triband/ Root + 2 Node Config) cam
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LANforge Chamber View
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Mesh Automated Test GUI Setffings
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Mesh Roam Test Results
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Testbed Building Blocks Caneia

v'RF enclosures

v Programmable Attenuators

v'RF & Ethernet Cables

v Splitters/Combiners

v LANforge Hardware for Station Emulation
v LANforge-MESH Test Application Software
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Key Tests Candeia

v’ Measure maximum upstream and downstream throughput that can be achieved per each hop in the mesh.

v' Repeat test 1 on different channels, Channel Bandwidths, MIMO types.

v’ Measure the maximum number of stations each node in the mesh can handle.

v’ Measure the connection times and number of connection drops for the stations for each node in the mesh over time.
v’ Repeat 1,2,3 and 4 with different distance settings between the nodes in the mesh.

v Measure the maximum possible distance between the nodes in the mesh where they can all still maintain connectivity.
v  Test how the mesh backhaul can rate adapt and find the best possible channel in a noisy environment.

v Force a disconnect on a specific link on the mesh and measure time taken to find the next best path in the mesh.

v' Create different levels of co-channel and adjacent channel interference and measure overall performance.

v' Run performance test with different mixes of voice, video and data traffic and measure quality of experience.

v' Repeat tests 1 through 10 with different security types (Open, WPA-PSK, WPA-Enterprise)

v Test load balancing and band s’reering? capabilities of the nodes in the mesh by creating different amounts of stations
and traffic loads on different nodes in The mesh.

v Test handoff delays for stations handing off been various nodes in the mesh.
v Measure roaming performance with different security methods and fast roaming methods and 802.11k/v/r
v Measure performance over distance for stations connecting to each mesh node.



Stacked Chamber Configuration Example (Mesh + TR-398)

]

Chamber | Chamber

ol

LANforge
Chamber
| Attenuator
- Shelf

CPE Chamber
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TR-398 + 3-Node Mesh Tested (Cabled) Candeia

TECHNOLOGIES

Every Mesh system is different. In this example the APs are dual-band with 4 antennas on Root AP and é Antennas on Extenders

usSB

Backhaul 'f

(IN:)

T2-P10 T2-P20

p10 @ p20 @ p30® P20 @
P11 @ r21 @ P31 @ P41 @

Antenna ——
B1-P41
B3-P40 ——
R2- Antenna ——

Dual
wl

Fixed
Clients/Int
erference

Attenuator Shelf

P CCRCIERITANE BEINGE \gmt  Medium Chamber

—— B1-P10

—— B2-P10 A B2-P11 ——
— Antenna A

— B1-P20 0 B3-P11
—— B2-P20
— Antenna

Antenna ——
B2-P21

T2-P30 T2-P40
Root AP LAN

]

—— Root AP LAN

CT1840a-Large Chamber : .
9 Mediurm Chamber Fixed Clients/Int . EthO  [Rryes: Medium Chamber
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Root + 3 Safellites Topology Examples Camisia

Daisy Chain Topology

Full Mesh
Topology

Star Topology

Star + Daisy
Chain
Topology

Partial Mesh
Topology
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TR-398 + Star Topology Tested (Root AP + 3-Nodes) iE

TECHNOLOGIES

Total Testbed Approximate Weight : 400 Kgs
Approx space required : 3 meters (width) x 2 meters (depth) x 2 meters (height)

No special power requirements. Candela units draw power similar to Desktop PCs and chambers draw power for small fans

Chamber : 30Kgs Chamber : 30Kgs
Candela System : 10Kgs 8 Attenuators Candela System : 10Kgs
Approx Weight : 20 Kgs
Node 3 Node 1
Dimension(mm): 550(W) 650(D) 535(H) Dimension(mm): 550(W) 650(D) 535(H)
2 meters
(height)
- C(Ijﬁcjlﬁnlgecr :3OK]gosK Chamber : 30Kgs
andela System : as :
ROOT AP Candela System : 10Kgs
Node 2 Mobile Stations
2 meters Chamber : 150Kgs
(depth) Dimension(mm): 550(W) 650(D) 535(H Dimension(mm): 1092(W) $00(D) 940(H) Dimension (mm): 550(W) 650(D) 535(H)

e—em 3 Meters(widih)  ———————————
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TR-398 + Star Topology Tested (Root AP + 3-Nodes)

8 Afttenuator Shelf

Root AP

Mobile
Stations

.
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TR-398 + Star Topology Tested (Root AP + 3-Nodes) - OTA

\ A4-P11

A2-P11

Attenuators

"2 P10 @ p20 @ p20® pio@®
ri1 @ rz1 @ P31@ PI1E@
B3 p10 @ p20 @ P30 pac @
P11 @ p21 @ r21@ ria1 @

B2 P10 @ p2o @ p30® pa®
P11 @ P21 @P31@Pi1@

B1 r10 @ p20 @ p20® pao®
P11 @ P21 @ P21@P11@

Al P10 @ p20 @ r30® pac®
P11 @ P21 @P21@Pi1@

A3 p10 @ p20 @ p20® pap @
P11 @ P21 @P31@Pi1@

A2 P10 @ p20 @ p30® pao®
P11 @ P21 @ r31@ri1@

A1/T1 P10 ® po0 @ p30® pac®
P11 @ P21 @ P31@P11@

B2-P10 o \ B3-P10
B2-P20 4 \ B3-P20
B2-P30 ¢ \ B3-P30
B2-PA0 ¢

B1-P10

\  T2P11
B1-P20 ¢ = =\

B1-P30 ' \ T2-P31
B1-PA0 ¢ CT840a-Large Chamber 1,4
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