Test Setup Information

Device Under Test QCA chipset tri-band 6E capable

Objective

This test measures the performance over distance of the Device Under Test. Distance is emulated using
programmable attenuation and a throughput test is run at each distance/RSSI step and plotted on a
chart. The test allows the user to plot RSSI curves both upstream and downstream for different types of

traffic and different station types.

Rate vs Range vs Orientation Results

‘ Type | Result | Notes |

Throughput (Mbps) by Calculated Signal and Rotation
Throughput (Mbps) related to Signal and Rotation
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-#- ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-2X-MTU-10db -s- ch6-UDP-DUT-TX-2NSS5-20Mhz-802.11bgn-AX-MTU-30db
~ ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU-50db chB-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU-70db
= ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU-90db

Average round-trip Latency (ms) to send a single PDU, graphed by Calculated Signal and Rotation. If
using TCP, then MTU means 64k byte writess, so you may wish to use smaller sized PDU size for TCP if you are
interested in Latency results. Smaller PDU can decrease total throughput.



Latency (ms) related to Signal and Rotation
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RSSI for Calculated Signal and Rotation
RSSI related to Signal and Rotation
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TX-Bitrate (Phy Rate) in Mbps, for Calculated Signal and Rotation




TX-Bitrate (Phy Rate) in Mbps, related to Signal and Rotation
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-# ch8-UDP-DUT-TX-2NS5-20Mhz-802,11bgn-AX-MTU-10db -e- ch8-UDP-DUT-TX-2N55-20Mhz-802.11bgn-AX-MTU-30db
ch&-UDP-DUT-TX-2NS5-20Mhz-802, 11 bgn-AX-MTU-50db ch&-UDP-DUT-TX-2N55-20Mhz-802. 11 bgn-AX-MTU-70db
= chB-UDP-DUT-TX-ZNS5-20Mhz-802,11 bgn-AX-MTU-30db

RX-Bitrate (Phy Rate) in Mbps, for Calculated Signal and Rotation
RX-Bitrate (Phy Rate) in Mbps, related to Signal and Rotation

90

270

-#- ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-2X-MTU-10db -s- ch6-UDP-DUT-TX-2NSS5-20Mhz-802.11bgn-AX-MTU-30db
ch6-UDP-DUT-TX-2N55-20Mhz-802.11 bgn-AX-MTU-50db chB-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU-70db
= ch6-UDP-DUT-TX-2NS5-20Mhz-802,11 bgn-AX-MTU-S0db

Throughput vs calculated RF Signal for each different traffic type. The signal is calculated based on the
configured path-loss, transmit power, and attenuation.

CSV Data for Throughput vs Calculated Signal



file:///home/greearb/rate-vs-range-vs-orientation-2022-12-06-11-16-22/csv-data/data-Throughput_vs_Calculated_Signal-1.csv

Throughput vs Calculated Signal

Throughput Mbps
o
w

-10 -15 -20 -25 -30 -35 -40 -45 -50 -35 -60 -85 -70 =75 -80 -85 -90
Signal

-# 0deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU -e 30deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU
60deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802.11 bgn-AX-MTU 90deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802.11 bgn-AX-MTU
-=120deg-ch8-UDP-DUT-TX-2N55-20Mhz-802.11bgn-AX-MTU 150deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU

180deg-ch8-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-aX-MTU - 210deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU
-+ 240deg-ch8-UDP-DUT-TX-2N55-20Mhz-802.11bgn-AX-MTU - 270deg-ch8-UDP-DUT-TX-2N55-20Mhz-802, 11 bgn-AX-MTU
-# 300deg-ch8-UDP-DUT-TX-2N55-20Mhz-802. 11 bgn-AX-MTU 330deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802,11bgn-AX-MTU

Latency vs calculated RF Signal for each different traffic type. The signal is calculated based on the
configured path-loss, transmit power, and attenuation. Latency will be round-trip if bi-directional traffic
flow is used (some opposite-speed). If using TCP, then MTU means é4k byte writes, so you may wish to use
smaller sized PDU size for TCP if you are interested in Latency results. Smaller PDU can decrease total
throughput.

CSV Data for Latency vs Calculated Signal
Latency vs Calculated Signal
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= 0deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802,11bgn-AX-MTU e 30deg-ch8-UDP-DUT-TX-2N55-20Mhz-802, 11 bgn-AX-MTU
60deg-ch6-UDP-DUT-TX-ZNSS-20Mhz-802,11bgn-AX-MTU 90deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU
-=-120deg-ch8-UDP-DUT-TX-2N55-20Mhz-802,11bgn-AX-MTU 150deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802,11bgn-AX-MTU
180deg-ch&-UDP-DUT-TX-2N55-20Mhz-802,11bgn-AX-MTU +- 210deg-ch6-UDP-DUT-TX-2N5S-20Mhz-802.1 1 bgn-AX-MTU
-+ 240deg-ch8-UDP-DUT-TX-2N5S-20Mhz-802.11bgn-AX-MTU - 270deg-ch6-UDP-DUT-TX-2N55-20Mhz-802.11bgn-AX-MTU
& 300deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802, 11 bgn-AX-MTU 330deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802, 11 bgn-AX-MTU

WiFi Link Rate (Phy Rate) vs calculated RF Signal for each different traffic type. The signal is calculated
based on the configured path-loss, fransmit power, and attenuation.

CSV Data for WiFi Link Rate vs Calculated Signal



file:///home/greearb/rate-vs-range-vs-orientation-2022-12-06-11-16-22/csv-data/data-Latency_vs_Calculated_Signal-1.csv
file:///home/greearb/rate-vs-range-vs-orientation-2022-12-06-11-16-22/csv-data/data-WiFi_Link_Rate_vs_Calculated_Signal-1.csv

WiFi Link Rate vs Calculated Signal
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-10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -60 -65 -70 75 -80 -85 -90
Signal

-# 0deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802.11bgn-AX-MTUtx - 0deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU-rx
30deg-ch6-UDP-DUT-TX-ZNSS-20Mhz-802,11 bgn-AX-MTU-tx 30deg-ch&-UDP-DUT-TX-2NSS-20Mhz-802,11 bgn-AX-MTU-rx
= G0deg-ch6-UDP-DUT-TX-2ZNS5-20Mhz-802, 11 bgn-AX-MTU-tx 60deg-chE-UDP-DUT-TX-2NSS-20Mhz-802,11 bgn-AX-MTU-rx
90deg-ch6-UDP-DUT-TX-ZNSS-20Mhz-802,11bgn-AX-MTU-tx -+ 90deg-chE-UDP-DUT-TX-2N55-20Mhz-802. 11 bgn-AX-MTU-rx
-+ 120deg-ch8-UDP-DUT-TX-2NSS-20Mhz-802.11bgn-AX-MTU-tx - 120deg-ch-UDP-DUT-TX-2NS5-20Mhz-802, 11 bgn-AX-MTU-mx
& 150deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU-tx -+ 150deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802, 11 bgn-AX-MTU-m¢
- 180deg-ch6-UDP-DUT-TX-2N55-20Mhz-802.11bgn-AX-MTU-tx -+ 180deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802, 11 bgn-AX-MTU-m
-= 210deg-ch6-UDP-DUT-TX-2N55-20Mhz-802.11bgn-AX-MTU-tx ¥ 21 0deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802, 11 bgn-AX-MTU-mx
-=- 240deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802. 11 bgn-aX-MTU-tx 240deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802, 11 bgn-AX-MTU-m
270deg-ch8-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU-tx —4 270deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802,11bgn-AX-MTU-rk
300deg-ch6-UDP-DUT-TA-2NSS-20Mhz-802, 11 bgn-AX-MTU-tx 300deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802,11bgn-AX-MTU-rx
-4 330deg-ch8-UDP-DUT-TX-2N55-20Mhz-802.11bgn-AX-MTU-tx -+ 330deg-ch&-UDP-DUT-TX-ZNS5-20Mhz-802, 11 bgn-AX-MTU-n«

WiFi Phy Rate information vs reported calculated RF Signal for each different traffic type. To allow this to
scale nicely on one graph, the Bandwidth values are converted from Mhz to an index:

20Mhz: 0 40Mhz: 1 80Mhz: 2 160Mhz: 3 The signal is calculated based on the configured path-loss, transmit
power, and attenuation.

CSV Data for WiFi Phy Rate vs Calculated Signal
WiFi Phy Rate vs Calculated Signal
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o o~ M oW R U @ e wm

Signal

-# 0deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802.11bgn-AX-MTU-mes-n« - 0deg-ch8-UDP-DUT-TX-2NS5-20Mhz-802,11bgn-AX-MTU-nss-rx
Odeg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU-bw-r«  30deg-ch6-UDP-DUT-TX-ZNSS-20Mhz-802,11bgn-AX-MTU-mcs-rx
-=30deg-ch6-UDP-DUT-TX-2ZNS5-20Mhz-802, 11bgn-AX-MTU-nss-rx -+ 30deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802,11bgn-AX-MTU-bw-rx
60deg-ch6-UDP-DUT-TX-2MSS-20Mhz-802, 11 bgn-AX-MTU-mcs-nk + 60deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802, 11 bgn-AX-MTU-nss-rx
#+ 60deg-ch6-UDP-DUT-TX-2NSS5-20Mhz-802.1 1 bgn-AX-MTU-bw-r< —4 90deg-chE-UDP-DUT-TX-2NSS-20Mhz-802. 11 bgn-AX-MTU-mes-rx
& 90deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU-nss-rx & 90deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802.11bgn-2X-MTU-bw-rk
- 120deg-ch6-UDP-DUT-TX-2N55-20Mhz-802.11bgn-AX-MTU-mes-r —+- 120deg-ch6-UDP-DUT-TX-2N55-20Mhz-802. 11 bgn-AX-MTU-nss-r«
-=120deg-ch8-UDP-DUT-TX-2N55-20Mhz-802,11bgn-AX-MTU-bw-rx -+ 150deg-ch&-UDP-DUT-TX-2ZNS5-20Mhz-802, 11 bgn-AX-MTU-mcs-rx
-=150deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802,11bgn-AX-MTU-nss-r< 150deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802,1 1 b gn-AX-MTU-bw-rx
180deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802. 11 bgn-aX-MTU-mcs-n —+ 180deg-chB-UDP-DUT-TX-2NSS-20Mhz-802.1 1 bgn-AX-MTU-nss-rx
180deg-chB-UDP-DUT-TX-2NSS-20Mhz-802. 11 bgn-aX-MTU-bw-rx 210deg-ch8-UDP-DUT-TX-2NS5-20Mhz-802. 1 1bgn-AX-MTU-mes-rx
- 210deg-ch6-UDP-DUT-TX-2N55-20Mhz-802.11bgn-AX-MTU-nss-rx - 210deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.1 1 bgn-AX-MTU-bw-rx
= 240deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU-mecs-m ¥ 240deg-ch6-UDP-DUT-TX-2N55-20Mhz-802.11bgn-AX-MTU-nss-r«
= 240deg-ch8-UDP-DUT-TA-2NSS-20Mhz-802, 11 bgn-AX-MTU-bw-rx -+ 270deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU-mcs-x
- 270deg-chB8-UDP-DUT-TX-2N55-20Mhz-802, 11bgn-AX-MTU-nss-r« - 270deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU-bw-rx
300deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802,11bgn-AX-MTU-mcs-n« 300deg-chB-UDP-DUT-TX-2N5S-20Mhz-802,11bgn-AX-MTU-nss-r«
300deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802. 11 bgn-aX-MTU-bw-rx 330deg-chB-UDP-DUT-TX-2NS5-20Mhz-802. 11 bgn-AX-MTU-mcs-rx
-= 330deg-ch8-UDP-DUT-TX-2NSS-20Mhz-802.11bgn-AX-MTU-nss-r< ¥ 330deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802.1 1 bgn-AX-MTU-bw-rx

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.

CSV Data for Realtime Throughput



file:///home/greearb/rate-vs-range-vs-orientation-2022-12-06-11-16-22/csv-data/data-WiFi_Phy_Rate_vs_Calculated_Signal-1.csv
file:///home/greearb/rate-vs-range-vs-orientation-2022-12-06-11-16-22/csv-data/data-Realtime_Throughput-1.csv

Realtime Throughput
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Test Information

Message

Starting Rate vs Range test with: 60 iterations.

Throughput vs reported RSSI for each different traffic type. Please note that the LANforge RSSI may be
similar to the remote Device Under Test RSSI but there is no guarantee of this. Differences in tx-power and
RF splitter/combiners can cause different RSSI as reported by LANforge and the remote peer device.

CSV Data for Throughput vs LANforge RSSI
Throughput vs LANforge RSSI

-20 -25 -30 -35 -40 -45 50 55 -60 -65 -70 =75 -80
RSSI

-# 0deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802.11bgn-AX-MTU -e- 30deg-ch8-UDP-DUT-TX-2NSS-20Mhz-802. 11 bgn-AX-MTU
60deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802,11bgn-AX-MTU 90deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802.11bgn-AX-MTU
-=120deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU 150deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU

180deg-ch6-UDP-DUT-TX-2N55-20Mhz-802.11bgn-AX-MTU - 210deg-ch6-UDP-DUT-TX-2N55-20Mhz-802.11 bgn-AX-MTU
-+ 240deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU — 270deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU
& 300deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802.11bgn-AX-MTU -& 330deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU

WiFi MCS Link Rate (Phy Rate) vs reported RSSI for each different traffic type. Please note that the
LANforge RSSI may be similar to the remote Device Under Test RSSI but there is no guarantee of this.
Differences in tx-power and RF splitter/combiners can cause different RSSI as reported by LANforge and
the remote peer device.

CSV Data for WiFi Link Rate vs LANforge RSSI


file:///home/greearb/rate-vs-range-vs-orientation-2022-12-06-11-16-22/csv-data/data-Throughput_vs_LANforge_RSSI-1.csv
file:///home/greearb/rate-vs-range-vs-orientation-2022-12-06-11-16-22/csv-data/data-WiFi_Link_Rate_vs_LANforge_RSSI-1.csv

WiFi Link Rate vs LANforge RSSI
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WiFi Link Rate

-50
RSSI

-# 0deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802.11bgn-AX-MTUtx - 0deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU-rx
30deg-ch6-UDP-DUT-TX-ZNSS-20Mhz-802,11 bgn-AX-MTU-tx 30deg-ch&-UDP-DUT-TX-2NSS-20Mhz-802,11 bgn-AX-MTU-rx
= G0deg-ch6-UDP-DUT-TX-2ZNS5-20Mhz-802, 11 bgn-AX-MTU-tx 60deg-chE-UDP-DUT-TX-2NSS-20Mhz-802,11 bgn-AX-MTU-rx
90deg-ch6-UDP-DUT-TX-ZNSS-20Mhz-802,11bgn-AX-MTU-tx -+ 90deg-chE-UDP-DUT-TX-2N55-20Mhz-802. 11 bgn-AX-MTU-rx
-+ 120deg-ch8-UDP-DUT-TX-2NSS-20Mhz-802.11bgn-AX-MTU-tx - 120deg-ch-UDP-DUT-TX-2NS5-20Mhz-802, 11 bgn-AX-MTU-mx
& 150deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU-tx -+ 150deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802, 11 bgn-AX-MTU-m¢
- 180deg-ch6-UDP-DUT-TX-2N55-20Mhz-802.11bgn-AX-MTU-tx -+ 180deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802, 11 bgn-AX-MTU-m
-= 210deg-ch6-UDP-DUT-TX-2N55-20Mhz-802.11bgn-AX-MTU-tx ¥ 21 0deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802, 11 bgn-AX-MTU-mx
-=- 240deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802. 11 bgn-aX-MTU-tx 240deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802, 11 bgn-AX-MTU-m
270deg-ch8-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU-tx —4 270deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802,11bgn-AX-MTU-rk
300deg-ch8-UDP-DUT-TX-2NS5-20Mhz-802,11bgn-AX-MTU-tx 300deg-ch&-UDP-DUT-TX-ZNS5-20Mhz-802, 11 bgn-AX-MTU-n«
-4 330deg-ch8-UDP-DUT-TX-2N55-20Mhz-802.11bgn-AX-MTU-tx -+ 330deg-ch&-UDP-DUT-TX-ZNS5-20Mhz-802, 11 bgn-AX-MTU-n«

WiFi Phy Rate information vs reported RSSI for each different traffic type. To allow this to scale nicely on
one graph, the Bandwidth values are converted from Mhz to an index:

20Mhz: 0 40Mhz: 1 80Mhz: 2 160Mhz: 3 Please note that the LANforge RSSI may be similar to the remote
Device Under Test RSSI but there is no guarantee of this. Differences in tx-power and RF splitter/combiners
can cause different RSSI as reported by LANforge and the remote peer device.

CSV Data for WiFi Phy Rate vs LANforge RSSI
WiFi Phy Rate vs LANforge RSSI
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-# 0deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11 bgn-AX-MTU-mcs-r< & 0deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11 bgn-AX-MTU-Nss5 %
0deg-ch6-UDP-DUT-TX-2MN55-20Mhz-802.11 bgn-AX-MTU -bw-rx 30deg-ch6-UDP-DUT-TX-2NSS5-20Mhz-802,11 bgn-AX-MTU-mcs-rx

= 30deg-ch6-UDP-DUT-TX-2N55-20Mhz-802, 11bgn-AX-MTU-nss-rx 30deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802,11bgn-AX-MTU-bw-r<
60deg-ch6-UDP-DUT-TX-ZNSS5-20Mhz-802, 11 bgn-AX-MTU-mcs-nx + 60deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802,11bgn-AX-MTU-nss-rx

+ 60deg-ch6-UDP-DUT-TX-ZNS5-20Mhz-802, 11 bgn -AX-MTU-bw-r< 4 90deg-chE6-UDP-DUT-TX-2NSS-20Mhz-802. 11 bgn-AX-MTU-mcs-rx

-# 90deg-ch6-UDP-DUT-TX-ZNSS5-20Mhz-802.11bgn-AX-MTU-nss % & 90deg-ch6-UDP-DUT-TX-2ZNSS-20Mhz-802.11 bgn-Ax-MTU-bw-rx

-4 120deg-ch8-UDP-DUT-TX-2NSS-20Mhz-802.1 1 bgn-aX-MTU-mes-rk 4 120deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802. 11 bgn-AX-MTU-nss-r

-=-120deg-ch8-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU-bw-ri ¥ 150deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU-mes-rx

-=150deg-ch8-UDP-DUT-TX-2ZNSS-20Mhz-802.1 1bgn-AX-MTU-nss-rk 150deg-chg-UDP-DUT-TX-2ZNSS-20Mhz-802.1 1 bgn-AX-MTU-bw-r«
180deg-ch&-UDP-DUT-TX-ZNS5-20Mhz-802. 11 bgn-AX-MTU-mcs-n¢ —+ 180deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802. 1 1 bgn-AX-MTU-nss-n<
180deg-ch&-UDP-DUT-TX-2ZNSS-20Mhz-802, 11 bgn-AX-MTU-bw-r 210deg-ch&-UDP-DUT-TX-2NS5-20Mhz-802, 11 bgn-AX-MTU-mcs-x

- 210deg-chB6-UDP-DUT-TX-2NSS-20Mhz-802.1 1bgn-AX-MTU-nss-r< - 21 0deg-ch6-UDP-DUT-TX-2NSS-20Mhz-802.1 1 bgn-AX-MTU-bw-rx

-= 240deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-aX-MTU-mes-rk -+ 240deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.1 1 bgn-AX-MTU-nss-r

-= 240deg-ch6-UDP-DUT-TX-2NS55-20Mhz-802.11 bgn-aX-MTU-bw-rx - 270deg-ch6-UDP-DUT-TX-2M55-20Mhz-802.1 1 bgn-2X-MTU-mes-rx

-+ 270deg-ch6-UDP-DUT-TX-2N55-20Mhz-802.11bgn-AX-MTU-nss-rx — 270deg-ch6-UDP-DUT-TX-2NS5-20Mhz-802.1 1 bgn-AX-MTU-bw-rx
300deg-ch&-UDP-DUT-TX-2NS5-20Mhz-802.11bgn-AX-MTU-mcs-nx 300deg-ch&-UDP-DUT-TX-2NSS-20Mhz-802.11bgn-AX-MTU-nss -
300deg-ch&-UDP-DUT-TX-2ZNSS-20Mhz-802. 11 bgn-AX-MTU-bw-n 330deg-ch&-UDP-DUT-TX-2ZNS5-20Mhz-802, 11 bgn-AX-MTU-mcs-rx

-= 330deg-ch8-UDP-DUT-TX-2ZNS5-20Mhz-802.11bgn-AX-MTU-nss-rc -+ 330deg-ch6-UDP-DUT-TX-ZNSS-20Mhz-802.1 1 bgn-AX-MTU-bw-rx

Constant values related to the table below.

Iteration-Duration ‘ 155 ‘

CSV data focussed on throughput. The values reported are gathered at the end of the test iteration
before traffic is stopped. The test iterations consider 'Received' traffic to be received in the dominant
direction. So, if the iteration is DUT-TX, then Received traffic is traffic received on the Station from the AP.

f
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the iteration is DUT-RX, then Received traffic is received on Ethernet port from DUT and sent by the station.

Columns starting with RSSI are from the perspective of the Station, so Tx-Rate is the Station fransmit Phy
Rate, and Rx-Rate is the Phy Rate received by the station. Rpt-Mode is negotiated mode, not necessarily
Phy Rate mode.

Channel | Frequency | Security | NSS | Cfg-Mode | Bandwidth | Pkt T;‘;g‘: Direction | Atten | Rotation Offlerrned— Rx-Bps infnps— Rx'LBLps— Rx;ssps— RSSI Fa?l;d FoJ:d% RTc:Te R’Z:e Rpt-Mode Mz:'jde:er
P P e P P P e e R e e ed e L T D A A b
6 2437 weA2 | 2 i(;?" 1ean- | o9 MU | ubp | DUTTX | 200 | 0 fjsgfé Ss;’s“ :/\3:;’537 :j;f:’z :\fgi‘)é 37 g 6/ 50 | © ;:é; :jgm i‘f" 109 | gon110x
6 2437 weA2 | 2 ioxz'] Toan- | oy mru | uop | burix | 400 | o :AS;:SV :/\15?56 iﬁi‘s ;55‘;4: ‘Zﬁf -58 g]/ 7020 | © at‘:’; ;}Zps ioxz'] 1097 | 509 11ax
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6 2437 wea2 | 2 i(f'] 1o | oy MU | ubp | purTx | 800 |0 iiﬁfg obps | Obps | Obps | Obps |0 |o0/1 |0 OMbps 0 bps i??'] 1097 | g2 110x
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6 2437 wpA2 | 2 ioxz'] Toan- | 5 M1 | ubp | purtx | 200 | 30 :Asss:] :fsgsn :fs;ss :AS;;N gg;sw 42 g 6/ g 2M78"i ffs; ioxz'] 169 | 602 110x
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802.11bgn- 27.102 0 802.11bgn-
6 2437 WPA2 2 AX 20 MTU | UDP DUT-TX 80.0 180 Kbps 0 bps 0 bps 0 bps 0bps 0 0/3 0 Mbps 0bps AX 802.1Tax
802.11bgn- 230.342 | 228.724 | 229.043 | 235.579 | 228.298 0/ 216.6 | 286.7 | 802.11bgn-
6 2437 WPAZ |2 | 20 MTU | uDP DUTTX | O 210 Mbps Mbps Mbps Mbps Mbps 22 | 300008 | © Mbps | Mbps | AX 802.11ax
802.11bgn- 231.333 155.239 156.108 160.562 158.909 0/ 195 206.5 802.11bgn-
6 2437 WPA2 2 AX 20 MTU | UDP DUT-TX 200 | 210 Mbps Mbps Mbps Mbps Mbps -40 265011 0 Mbps | Mbps | AX 802.11ax
802.11bgn- 224.529 | 89.262 89.481 92.034 87.541 o/ 216.6 1147 | 802.11bgn-
6 2437 WeA2 |2 | 20 MTU | UDP DUT-TX 400 | 210 Mbps Mbps Mbps Mbips Mbips 60 | 314364 | © Mbps | Mops | AX 802.11ax
802.11bgn- 229.891 | 25256 25.391 26.115 25.532 0/ 32.4 34.4 802.11bgn-
6 2437 weA2 |2 | 20 MTU | UDP DUT-TX 60.0 | 210 Mbps Mbps Mbps Mbps Mbps 76 | pe7704 | © Mbps | Mbps | AX 802.11ax
802.11bgn- 50.042 0 802.11bgn-
6 2437 WPA2 2 AX 20 MTU | UDP DUT-TX 80.0 210 Kbps 0 bps 0 bps 0 bps 0 bps 0 0/2 0 Mbps 0 bps AX 802.11ax
802.11bgn- 229.976 | 229.084 | 231.008 | 237.6 230.123 0/ 270.8 286.7 802.11bgn-
6 2437 WPA2 2 AX 20 MTU | UDP DUT-TX 0 240 Mbps Mbps Mbps Mbps Mbps -22 316080 0 Mbps | Mbps | AX 802.11ax
802.11bgn- 230.504 | 197.688 | 198.085 | 203.737 | 201.296 0/ 2708 | 2867 | 802.11bgn-
6 2437 wea2 |2 | 20 MTU | UDP DUT-TX 200 | 240 Mbps Mbps Mbps Mbps Mbps 40 | peia40 | © Mbps | Mops | AX 802.11ax
802.11bgn- 230.909 | 120.947 | 121.403 | 124.867 | 119.221 0/ 162.5 154.8 | 802.11bgn-
6 2437 wWeA2 |2 | 20 MTU | UDP DUT-TX | 400 | 240 Mbps Mbps Mbps Mbps Mbps 58 | a1a080 | © Mops | Mbps | AX 802.11ax
802.11bgn- 230.847 | 18.811 18.878 19.416 18.846 0/ 48.7 25.8 802.11bgn-
6 2437 WPAZ |2 | 20 MTU | uDP DUT-TX | 60.0 | 240 Mbps Mbps Mbps Mbps Mbps 75 | pee768 | © Mbps | Mbps | AX 802.11ax
802.11bgn- 26.632 0 802.11bgn-
6 2437 WPA2 2 AX 20 MTU | UDP DUT-TX 80.0 | 240 Kbps 0 bps 0 bps 0 bps 0 bps 0 0/0 FAILED Mbps 0 bps AX 802.11ax
802.11bgn- 231.536 | 224.793 | 225223 | 231.649 | 228.846 o/ 216.6 | 286.7 | 802.11bgn-
6 2437 WeA2 |2 | 20 MTU | UDP DUT-TX | 0 270 Mbps Mbps Mbps Mbps Mbps 25 | y7sa47 | © Mbps | Mops | AX 802.11ax
802.11bgn- 230.123 | 174.785 | 174.855 | 179.844 | 179.331 0/ 216.6 | 229.4 | 802.11bgn-
6 2437 weA2 |2 | 20 MTU | UDP DUT-TX | 200 | 270 Mbps Mbps Mbps Mbps Mbps 43 | peas79 | © Mops | Mbps | AX 802.11ax
802.11bgn- 229.952 | 86.028 86.04 88.495 84.621 0/ 129.9 1147 | 802.11bgn-
6 2437 WPAZ |2 | 20 MTU | uDP DUT-TX | 400 | 270 Mbps Mbps Mbps Mbps Mbps 63 | 314302 | © Mbps | Mbps | AX 802.11ax
802.11bgn- 230.713 | 9.7 9.197 9.459 8.338 0/ 48.7 34.4 802.11bgn-
6 2437 WPA2 2 AX 20 MTU | UDP DUT-TX 60.0 | 270 Mbps Mbps Mbps Mbps Mbps -77 320590 0 Mbps | Mops | AX 802.11ax
802.11bgn- 27.869 0 802.11bgn-
6 2437 WPA2 2 AX 20 MTU | UDP DUT-TX 80.0 | 270 Kbps 0bps 0 bps 0 bps 0 bps 0 0/1 0 Mbps 0 bps AX 802.11ax
802.11bgn- 230.562 | 228.694 | 229.228 | 235769 | 230.483 0/ 216.6 | 286.7 | 802.11bgn-
6 2437 weA2 |2 | 20 MTU | UDP DUTTX | 0 300 Mbps Mbps Mbps Mbps Mbps 25 | 305638 | © Mops | Mbps | AX 802.11ax
802.11bgn- 231.191 224.962 | 226.071 232.521 230.749 0/ 270.8 286.7 802.11bgn-
6 2437 WPAZ |2 | 20 MTU | uDP DUT-TX | 200 | 300 Mbps Mbps Mbps Mbps Mbps 43 | pecesg | O Mbps | Mbps | AX 802.11ax
802.11bgn- 230.164 | 122.79 122.84 126.345 | 119.558 o/ 162.5 | 154.8 | 802.11bgn-
6 2437 WPA2 2 AX 20 MTU | UDP DUT-TX 40.0 | 300 Mbps Mbps Mbps Mbps Mbps -62 314001 0 Mbps | Mbps | AX 802.11ax
802.11bgn- 230.162 | 12.666 12748 | 13.111 12.531 0/ 16.2 34.4 802.11bgn-
6 2437 WeA2 |2 | 20 MTU | UDP DUT-TX 60.0 | 300 Mbps Mbps Mbps Mbips Mbips 77 | pege74 | © Mbps | Mops | AX 802.11ax
802.11bgn- 52.035 802.11bgn-
6 2437 WPA2 2 AX 20 MTU | UDP DUT-TX 80.0 300 Kbps 0 bps 0 bps 0 bps 0bps 0 0/0 FAILED Mbps 0bps AX 802.1Tax
802.11bgn- 231.153 | 228.999 | 230.118 | 236.684 | 230.277 0/ 195 286.7 | 802.11bgn-
6 2437 WPAZ |2 | 20 MTU | uDP DUTTX | O 330 Mbps Mbps Mbps Mbps Mbps 2 | 291066 | © Mbps | Mbps | AX 802.11ax
802.11bgn- 230.037 | 224.937 | 224.938 | 231.356 | 231.211 0/ 2708 | 286.7 | 802.11bgn-
6 2437 WPA2 2 AX 20 MTU | UDP DUT-TX 200 | 330 Mbps Mbps Mbps Mbps Mbps -41 271512 0 Mbps | Mbps | AX 802.11ax
802.11bgn- 231.154 136.624 137.272 | 141.189 | 137.507 0/ 162.5 172 802.11bgn-
6 2437 WeA2 |2 | 20 MTU | UDP DUT-TX 400 | 330 Mbps Mbps Mbps Mbps Mbps 60 | epsas | © Mbps | Mops | AX 802.11ax
802.11bgn- 228214 | 23.78 23.884 24.565 23.859 0/ 32.4 34.4 802.11bgn-
6 2437 wWeA2 |2 | 20 MTU | UDP DUT-TX 60.0 | 330 Mbps Mbps Mbps Mbps Mbps 75 | a8 | © Mbps | Mbps | AX 802.11ax
802.11bgn- 25.796 0 802.11bgn-
6 2437 WPA2 2 AX 20 MTU | UDP DUT-TX 80.0 330 Kbps 0 bps 0 bps 0 bps 0 bps 0 0/2 0 Mbps 0 bps AX 802.11ax
CSV data focussed on TX and RX Link Rate and RSSI reports. The values reported are gathered at the end
of the test iteration before traffic is stopped. The Phy Rate and RSSI are from the perspective of the Station,
so Tx-MCS is MCS at which station is sending to the AP, and Rx-MCS is MCS at which the AP is sending to
the station.
Traffi Tx- Tx- T Tx- Rx- Rx- R Rx- Rsst | Teph Rx-
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Brief csv report, may be imported into third-party tools.

Step Index| Position [Deg] | Attenuation [dB] | Throughput [Mbps] | Beacon RSSI [dBm] | Data RSSI [dBmM]
0 0 0 226.40 -19 -20
1 0 20.00 133.60 -37 -37
2 0 40.00 91.85 -57 -58
3 0 60.00 25.20 -76 -74
4 0 80.00 0 0 0
5 30 0 229.25 -21 -23
) 30 20.00 228.77 -40 -42
7 30 40.00 125.62 -60 -60
8 30 60.00 18.77 -78 -77
9 30 80.00 0 0 0
10 60 0 225.98 -19 -25
11 60 20.00 202.90 -37 -44
12 60 40.00 92.39 -57 -61
13 60 60.00 18.01 -77 -78
14 60 80.00 0 0 0
15 90 0 228.69 -15 -22
16 90 20.00 229.37 -34 -40
17 90 40.00 135.65 -53 -59
18 90 60.00 21.64 -73 -76
19 90 80.00 0 0 0




20 120 0 228.32 -23 -22
21 120 20.00 230.01 -41 -41
22 120 40.00 129.01 -61 -59
23 120 60.00 24.58 -79 -76
24 120 80.00 0 0 0

25 150 0 229.12 -22 -23
26 150 20.00 225.06 -41 -42
27 150 40.00 135.95 -61 -60
28 150 60.00 18.41 -79 -76
29 150 80.00 0 0 0

30 180 0 225.36 -18 -25
31 180 20.00 225.02 -37 -43
32 180 40.00 121.25 -57 -61
33 180 60.00 18.76 -77 -78
34 180 80.00 0 0 0

35 210 0 228.72 -16 -22
36 210 20.00 155.24 -34 -40
37 210 40.00 89.26 -54 -60
38 210 60.00 25.26 -74 -76
39 210 80.00 0 0 0

40 240 0 229.08 -17 -22
41 240 20.00 197.69 -36 -40
42 240 40.00 120.95 -55 -58
43 240 60.00 18.81 -75 -75
44 240 80.00 0 0 0

45 270 0 224.79 -17 -25
46 270 20.00 174.78 -36 -43
47 270 40.00 86.03 -55 -63
48 270 60.00 9.17 -75 -77
49 270 80.00 0 0 0

50 300 0 228.69 -20 -25
51 300 20.00 224.96 -39 -43
52 300 40.00 122.79 -58 -62
53 300 60.00 12.67 -78 -77
54 300 80.00 0 0 0

55 330 0 229.00 -17 -23
56 330 20.00 224.94 -36 -41
57 330 40.00 136.62 -55 -60
58 330 60.00 23.78 -75 -75
59 330 80.00 0 0 0

Throughput metrics csv report, may be imported into third-party tools.




Loop Iteration | Attenuation [dB] | Minimum Tput [Mbps] | Avg Throughput [Mbps] | Maximum Tput [Mbps]
0 0 224.79 227.78 229.25

0 20 133.60 204.36 230.01

0 40 86.03 115.61 136.62

0 60 9.17 19.59 25.26

0 80 0 0 0.00

Packet Loss Percentage graph shows the percentage of lost packets as detected by the receiving
endpoint due to packet gaps. If there is full packet loss, then this will not report any loss since there will be
no gap to detect. TCP protocol tests will never show drops since the TCP protcol will retransmit any lost

frames.

CSV Data for Endpoint RX Packet Loss Percentage
Endpoint RX Packet Loss Percentage
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Date
-# cv_udp-2,2-1.wlan0--1,0.0-A - cv_udp-2,2-1.wlan0--1.0.0-B - cv_tcp-2.2-1.wlan0--1,0.0-A cv_tcp-2.2-l.wIanD--l.U.D-B|
Test configuration and LANforge software version
AP Tx Power: 0
Path Loss 10
Requested Speed 230Mbps
Requested Opposite Speed 56Kbps
Multi-Conn 4
Armageddon Multi-Pkt 1000
ToS 0
Station Bringup Wait: 15sec (155)
First Byte Wait: 10sec (10s)
Duration: 15sec (155)
Settle Time: 0 (0 ms)

Send Buffer Size:

Medium (64 KB)

Receive Buffer Size: OS Default
RVR Helper Script:

Channels AUTO
Spatial Streams AUTO
Bandwidth AUTO
Aftenuator-1 1.1.3094
Attenuation-1 0..+200..900
Atftenuator-2 0

Attenuation-2

0..+100..300



file:///home/greearb/rate-vs-range-vs-orientation-2022-12-06-11-16-22/csv-data/data-Endpoint_RX_Packet_Loss_Percentage-1.csv

Turntable Chamber TR-398
Turntable Angles 0..+30..359
Modes 802.11bgn-AX
Packet Size MTU
Custom Packet Size 1400
Security AUTO
Traffic Type UDP
Direction DUT Transmit
Upstream Port 1.2.2 eth2 Firmware: 0x80000aef, 1.1876.0 Resource: ct523c-3b89
WiFi Port 1.1.10 wlan0 Resource: ct523c-3b29
Continuous Traffic false
Modify Interop WiFi false
Outer Loop is Attenuation false
Show Events frue
Auto Save Report false
tenso tput-osombpe txncal 20hpe dz0
Pass-Fail Tput Criteria atten=50 tput=40Mbps rxmcs=70Mbps dl=1
atten=50 tput=40Mbps txmcs=70Mbps d1=0
Build Date Tue Dec 6 10:24:06 PM PST 2022
Build Version 5.4.6
Git Version 4853006788616755caddéff881348edaf?ab7b0c

Key Performance Indicators CSV

META Information for Rate vs Range vs Orientation Test

Generated by Candela Technologies LANforge network testing tool.
www.candelatech.com

TECHNOLOGIES
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file:///home/greearb/rate-vs-range-vs-orientation-2022-12-06-11-16-22/kpi.csv
file:///home/greearb/rate-vs-range-vs-orientation-2022-12-06-11-16-22/csv-data/meta-info.txt

