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Figure 76: 40 MHz, 17 dBi, Mid channel: Peak emission from 1 GHz to 18 GHz at Ch. 0 -5300 MHz
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Figure 77: 40 MHz, 17 dBi, Mid channel: Peak emission from 18 GHz to 26.5 GHz at Ch. 0 -5300 MHz
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Figure 78: 40 MHz, 17 dBi, Mid channel: Peak emission from 26.5 GHz to 40 GHz at Ch. 0 -5300 MHz
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Figure 79: 40 MHz, 17 dBi, Mid channel: Peak emission from 9 kHz to 150 kHz at Ch. 1 -5300 MHz
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Figure 80: 40 MHz, 17 dBi, Mid channel: Peak emission from 150 kHz to 30 MHz at Ch. 1 -5300 MHz
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Figure 81: 40 MHz, 17 dBi, Mid channel: Peak emission from 30 MHz to 1 GHz at Ch. 1-5300 MHz
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Figure 82: 40 MHz, 17 dBi, Mid channel: Average emission from 1 GHz to 18 GHz at Ch. 1 -5300 MHz
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Figure 83: 40 MHz, 17 dBi, Mid channel: Average emission from 18 GHz to 26.5 GHz at Ch. 1 -5300 MHz
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Figure 84: 40 MHz, 17 dBi, Mid channel: Average emission from 26.5 GHz to 40 GHz at Ch. 1 -5300 MHz
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Figure 85: 40 MHz, 17 dBi, Mid channel: Peak emission from 1 GHz to 18 GHz at Ch. 1 -5300 MHz
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Figure 86: 40 MHz, 17 dBi, Mid channel: Peak emission from 18 GHz to 26.5 GHz at Ch. 1 -5300 MHz
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Figure 87: 40 MHz, 17 dBi, Mid channel: Peak emission from 26.5 GHz to 40 GHz at Ch. 1 -5300 MHz
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Figure 88: 40 MHz, 17 dBi, High channel: Peak emission from 9 kHz to 150 kHz at Ch. 0 -5320 MHz
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Figure 89: 40 MHz, 17 dBi, High channel: Peak emission from 150 kHz to 30 MHz at Ch. 0 -5320 MHz
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Figure 90: 40 MHz, 17 dBi, High channel: Peak emission from 30 MHz to 1 GHz at Ch. 0 -5320 MHz
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Figure 91: 40 MHz, 17 dBi, High channel: Average emission from 1 GHz to 18 GHz at Ch. 0 -5320 MHz
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Figure 92: 40 MHz, 17 dBi, High channel: Average emission from 18 GHz to 26.5 GHz at Ch. 0 -5320 MHz
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Figure 93: 40 MHz, 17 dBi, High channel: Average emission from 26.5 GHz to 40 GHz at Ch. 0 -5320 MHz
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Figure 94: 40 MHz, 17 dBi, High channel: Peak emission from 1 GHz to 18 GHz at Ch. 0 -5320 MHz
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Figure 95: 40 MHz, 17 dBi, High channel: Peak emission from 18 GHz to 26.5 GHz at Ch. 0 -5320 MHz
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Figure 96: 40 MHz, 17 dBi, High channel: Peak emission from 26.5 GHz to 40 GHz at Ch. 0 -5320 MHz
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Figure 97: 40 MHz, 17 dBi, High channel: Peak emission from 9 kHz to 150 kHz at Ch. 1 -5320 MHz
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Figure 98: 40 MHz, 17 dBi, High channel: Peak emission from 150 kHz to 30 MHz at Ch. 1 -5320 MHz
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Figure 99: 40 MHz, 17 dBi, High channel: Peak emission from 30 MHz to 1 GHz at Ch. 1 -5320 MHz
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Figure 100: 40 MHz, 17 dBi, High channel: Average emission from 1 GHz to 18 GHz at Ch. 1 -5320 MHz
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Figure 101: 40 MHz, 17 dBi, High channel: Average emission from 18 GHz to 26.5 GHz at Ch. 1 -5320 MHz
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Figure 102: 40 MHz, 17 dBi, High channel: Average emission from 26.5 GHz to 40 GHz at Ch. 1 -5320 MHz
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Figure 103: 40 MHz, 17 dBi, High channel: Peak emission from 1 GHz to 18 GHz at Ch. 1 -5320 MHz
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Figure 104: 40 MHz, 17 dBi, High channel: Peak emission from 18 GHz to 26.5 GHz at Ch. 1 -5320 MHz
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Figure 105: 40 MHz, 17 dBi, High channel: Peak emission from 26.5 GHz to 40 GHz at Ch. 1 -5320 MHz
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Figure 106: 10 MHz, 17 dBi, Low channel: Peak emission from 9 kHz to 150 kHz at Ch. 0 -5265 MHz
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Figure 107: 10 MHz, 17 dBi, Low channel: Peak emission from 150 kHz to 30 MHz at Ch. 0 -5265 MHz
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Figure 108: 10 MHz, 17 dBi, Low channel: Peak emission from 30 MHz to 1 GHz at Ch. 0 -5265 MHz
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Figure 109: 10 MHz, 17 dBi, Low channel: Average emission from 1 GHz to 18 GHz at Ch. 0 -5265 MHz
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Figure 110: 10 MHz, 17 dBi, Low channel: Average emission from 18 GHz to 26.5 GHz at Ch. 0 -5265 MHz
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Figure 111: 10 MHz, 17 dBi, Low channel: Average emission from 26.5 GHz to 40 GHz at Ch. 0 -5265 MHz
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Figure 112: 10 MHz, 17 dBi, Low channel: Peak emission from 1 GHz to 18 GHz at Ch. 0 -5265 MHz
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Figure 113: 10 MHz, 17 dBi, Low channel: Peak emission from 18 GHz to 26.5 GHz at Ch. 0 -5265 MHz
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Figure 114: 10 MHz, 17 dBi, Low channel: Peak emission from 26.5 GHz to 40 GHz at Ch. 0 -5265 MHz
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Figure 115: 10 MHz, 17 dBi, Low channel: Peak emission from 9 kHz to 150 kHz at Ch. 1 -5265 MHz
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Figure 116: 10 MHz, 17 dBi, Low channel: Peak emission from 150 kHz to 30 MHz at Ch. 1 -5265 MHz
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Figure 117: 10 MHz, 17 dBi, Low channel: Peak emission from 30 MHz to 1 GHz at Ch. 1 -5265 MHz
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Figure 118: 10 MHz, 17 dBi, Low channel: Average emission from 1 GHz to 18 GHz at Ch. 1 -5265 MHz
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Figure 119: 10 MHz, 17 dBi, Low channel: Average emission from 18 GHz to 26.5 GHz at Ch. 1 -5265 MHz
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Figure 120: 10 MHz, 17 dBi, Low channel: Average emission from 26.5 GHz to 40 GHz at Ch. 1 -5265 MHz
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Figure 121: 10 MHz, 17 dBi, Low channel: Peak emission from 1 GHz to 18 GHz at Ch. 1 -5265 MHz
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Figure 122: 10 MHz, 17 dBi, Low channel: Peak emission from 18 GHz to 26.5 GHz at Ch. 1 -5265 MHz
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Figure 123: 10 MHz, 17 dBi, Low channel: Peak emission from 26.5 GHz to 40 GHz at Ch. 1 -5265 MHz
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Marker 1 [T1] RBW 200 Hz RF Att 10 dB
Ref Lvi -84.61 dBm VBW 1 kHz
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Figure 124: 10 MHz, 17 dBi, Mid channel: Peak emission from 9 kHz to 150 kHz at Ch. 0 -5300 MHz
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Figure 125: 10 MHz, 17 dBi, Mid channel: Peak emission from 150 kHz to 30 MHz at Ch. 0 -5300 MHz
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Figure 126: 10 MHz, 17 dBi, Mid channel: Peak emission from 30 MHz to 1 GHz at Ch. 0 -5300 MHz
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Figure 127: 10 MHz, 17 dBi, Mid channel: Average emission from 1 GHz to 18 GHz at Ch. 0 -5300 MHz
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Figure 128: 10 MHz, 17 dBi, Mid channel: Average emission from 18 GHz to 26.5 GHz at Ch. 0 -5300 MHz
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Figure 129: 10 MHz, 17 dBi, Mid channel: Average emission from 26.5 GHz to 40 GHz at Ch. 0 -5300 MHz
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Figure 130: 10 MHz, 17 dBi, Mid channel: Peak emission from 1 GHz to 18 GHz at Ch. 0 -5300 MHz
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Figure 131: 10 MHz, 17 dBi, Mid channel: Peak emission from 18 GHz to 26.5 GHz at Ch. 0 -5300 MHz
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Figure 132: 10 MHz, 17 dBi, Mid channel: Peak emission from 26.5 GHz to 40 GHz at Ch. 0 -5300 MHz
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Figure 133: 10 MHz, 17 dBi, Mid channel: Peak emission from 9 kHz to 150 kHz at Ch. 1 -5300 MHz
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Figure 134: 10 MHz, 17 dBi, Mid channel: Peak emission from 150 kHz to 30 MHz at Ch. 1 -5300 MHz
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Figure 135: 10 MHz, 17 dBi, Mid channel: Peak emission from 30 MHz to 1 GHz at Ch. 1 -5300 MHz
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Figure 136: 10 MHz, 17 dBi, Mid channel: Average emission from 1 GHz to 18 GHz at Ch. 1 -5300 MHz
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Figure 137: 10 MHz, 17 dBi, Mid channel: Average emission from 18 GHz to 26.5 GHz at Ch. 1 -5300 MHz
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Marker 1 [T1] RBW 1 MHz RF Att 10 dB
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3

3 dB Dffset

Start 26.5 GHz 1.35 GHz/ Stop 40 GHz

Date: 26.APR.2016 13:57:30

Figure 138: 10 MHz, 17 dBi, Mid channel: Average emission from 26.5 GHz to 40 GHz at Ch. 1 -5300 MHz
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Figure 139: 10 MHz, 17 dBi, Mid channel: Peak emission from 1 GHz to 18 GHz at Ch. 1 -5300 MHz

Report Number: DBN 1613TEL660-A EMC TEST REPORT Page 92 of 114

This report should always be reproduced in full. Any extracts of this report is invalid.



TNARNNG

‘VIPRO PRODUCT QUALIFICATION & COMPLIANCE PLANET

Applying Thought
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Figure 140: 10 MHz, 17 dBi, Mid channel: Peak emission from 18 GHz to 26.5 GHz at Ch. 1 -5300 MHz
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Figure 141: 10 MHz, 17 dBi, Mid channel: Peak emission from 26.5 GHz to 40 GHz at Ch. 1 -5300 MHz
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Figure 142: 10 MHz, 17 dBi, High channel: Peak emission from 9 kHz to 150 kHz at Ch. 0 -5335 MHz
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Figure 143: 10 MHz, 17 dBi, High channel: Peak emission from 150 kHz to 30 MHz at Ch. 0 -5335 MHz
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Marker 1 [T1] RBW 120 kHz RF Att 10 dB
Ref Lvi -74.72 dBm VBW 300 kHz
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Figure 144: 10 MHz, 17 dBi, High channel: Peak emission from 30 MHz to 1 GHz at Ch. 0 -5335 MHz
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Figure 145: 10 MHz, 17 dBi, High channel: Average emission from 1 GHz to 18 GHz at Ch. 0 -5335 MHz
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Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvi -72.91 dBm VBW 3 MHz
3 dBm 23.17835671 GHz SWT 1s unit dBm
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Figure 146: 10 MHz, 17 dBi, High channel: Average emission from 18 GHz to 26.5 GHz at Ch. 0 -5335 MHz
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Figure 147: 10 MHz, 17 dBi, High channel: Average emission from 26.5 GHz to 40 GHz at Ch. 0 -5335 MHz
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Marker 2 [T1] RBW 1 MHz RF Att 10 dB
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Figure 148: 10 MHz, 17 dBi, High channel: Peak emission from 1 GHz to 18 GHz at Ch. 0 -5335 MHz
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Figure 149: 10 MHz, 17 dBi, High channel: Peak emission from 18 GHz to 26.5 GHz at Ch. 0 -5335 MHz
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Figure 150: 10 MHz, 17 dBi, High channel: Peak emission from 26.5 GHz to 40 GHz at Ch. 0 -5335 MHz
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Figure 151: 10 MHz, 17 dBi, High channel: Peak emission from 9 kHz to 150 kHz at Ch. 1 -5335 MHz
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Marker 1 [T1] RBW 9 kHz RF Att 10 dB
Ref Lvi -76.44 dBm VBW 30 kHz
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Figure 152: 10 MHz, 17 dBi, High channel: Peak emission from 150 kHz to 30 MHz at Ch. 1 -5335 MHz
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Figure 153: 10 MHz, 17 dBi, High channel: Peak emission from 30 MHz to 1 GHz at Ch. 1 -5335 MHz
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Marker 2 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvi -62.98 dBm VBW 3 MHz
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Figure 154: 10 MHz, 17 dBi, High channel: Average emission from 1 GHz to 18 GHz at Ch. 1 -5335 MHz
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Figure 155: 10 MHz, 17 dBi, High channel: Average emission from 18 GHz to 26.5 GHz at Ch. 1 -5335 MHz
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Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvi -59.09 dBm VBW 3 MHz
3 dBm 38.40380762 GHz SWT 1s unit dBm
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Figure 156: 10 MHz, 17 dBi, High channel: Average emission from 26.5 GHz to 40 GHz at Ch. 1 -5335 MHz
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Figure 157: 10 MHz, 17 dBi, High channel: Peak emission from 1 GHz to 18 GHz at Ch. 1 -5335 MHz
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Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvi -59.91 dBm VBW 3 MHz
3 dBm 24.91583166 GHz SWT 1s unit dBm
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Figure 158: 10 MHz, 17 dBi, High channel: Peak emission from 18 GHz to 26.5 GHz at Ch. 1 -5335 MHz

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
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Figure 159: 10 MHz, 17 dBi, High channel: Peak emission from 26.5 GHz to 40 GHz at Ch. 1 -5335 MHz
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5.3.6.6 RESULT

Conducted RF emission is within the restricted band of operation limit specified. Refer below table for
consolidated data.

Ant EIRP+ | EIRP+ | Ch.0 o '
Detector | Freq. Ch.0 | Freq. Ch.1 Gain GRF GRF +Ch. | E Limit | Margin
Channel Ch.0 Ch.1 1
f\%) (Hz) (dBm) | (Hz) (dBm) | (dBi) | (dBm) | (dBm) | (dBm) | (dBpV/m) (dB)
PK 4997k | -87.71 | 4997k | -87.71 | 17.00 | -64.71 -64.71 -61.70 | 33.56 | 120.52 | -86.96
PK 20.04M | -67.57 | 20.01M | -66.52 | 17.00 | -44.57 -43.52 -41.00 | 54.25 | 69.54 | -15.29
PK 30M -71.76 | 30M -69.30 | 17.00 | -50.06 -47.60 -45.65 | 49.61 | 69.54 | -19.93
AVG 6.655G | -62.79 | 6.92G -63.48 | 17.00 | -45.79 -46.48 -43.11 | 52.15 | 80.00 | -27.85
Low AVG 22.95G | -73.43 | 22.95G | -73.43 | 17.00 | -56.43 -56.43 -53.42 | 41.84 | 54.00 | -12.16
AVG 38.4G -59.14 | 38.4G -59.15 | 17.00 | -42.14 -42.15 -39.13 | 56.12 | 80.00 | -23.88
PK 6.55G -41.06 | 6.82G -41.00 | 17.00 | -24.06 -24.00 -21.02 | 74.24 | 80.00 | -5.76
PK 23.16G | -62.03 | 23.07G | -60.12 | 17.00 | -45.03 -43.12 -40.96 | 54.30 | 74.00 | -19.70
PK 38.5G -46.10 | 39.83G | -47.02 | 17.00 | -29.10 -30.02 -26.53 | 68.73 | 80.00 | -11.27
PK 16.62k | -71.31 | 16.62k | -71.31 | 17.00 | -48.31 -48.31 -45.30 | 49.96 | 120.52 | -70.56
PK 20.0IM | -65.83 | 20.0IM | -67.45 | 17.00 | -42.83 -44.45 -40.55 | 54.70 | 69.54 | -14.84
PK 30M -69.65 | 30M -71.46 | 17.00 | -47.95 -49.76 -45.75 | 49.51 | 69.54 | -20.03
AVG 6.292G | -62.98 | 6.689G | -62.70 | 17.00 | -45.98 -45.70 42.83 | 52.43 | 80.00 | -27.57
Mid AVG 23.19G | -74.17 | 23.17G | -73.33 | 17.00 | -57.17 -56.33 -53.72 | 41.54 | 54.00 | -12.46
AVG 37.97G | -59.19 | 37.94G | -59.18 | 17.00 | -42.19 -42.18 -39.17 | 56.08 | 80.00 | -23.92
PK 6.7G -4145 | 6.75G -36.39 | 17.00 | -24.45 -19.39 -18.21 | 77.05 | 80.00 | -2.95
PK 22.54G | -61.09 | 23.21G | -60.79 | 17.00 | -44.09 -43.79 -40.93 | 54.33 | 74.00 | -19.67
PK 38.5G -47.21 | 38.43G | -46.69 | 17.00 | -30.21 -29.69 -26.93 | 68.33 | 80.00 | -11.67
PK 16.62k | -71.41 | 16.62k | -71.37 | 17.00 | -48.41 -48.37 -45.38 | 49.88 | 120.52 | -70.64
PK 20.01M | -67.08 | 20.01M | -67.08 | 17.00 | -44.08 -44.08 -41.07 | 54.19 | 69.54 | -15.35
PK 30M -69.12 | 30M -67.99 | 17.00 | -47.42 -55.69 -46.82 | 48.44 | 69.54 | -21.10
AVG 6.655G | -65.47 | 6.655G | -65.48 | 17.00 | -48.47 -48.48 -45.46 | 49.79 | 80.00 | -30.21
High AVG 23.17G | -74.24 | 22.93G | -75.24 | 17.00 | -57.24 -58.24 -54.70 | 40.56 | 54.00 | -13.44
AVG 38.4G -59.00 | 37.94G | -59.02 | 17.00 | -42.00 -42.02 -39.00 | 56.26 | 80.00 | -23.74
PK 6.58G -41.88 | 6.72G -41.70 | 17.00 | -24.88 -24.70 -21.78 | 73.48 | 80.00 | -6.52
PK 23.24G | -61.00 | 23.89G | -60.50 | 17.00 | -44.00 -43.50 -40.73 | 54.53 | 74.00 | -19.47
PK 38.43G | -46.69 | 38.4G -46.38 | 17.00 | -29.69 -29.38 -26.52 | 68.74 | 80.00 | -11.26
Table 12: Result for 17 dBi configuration — 40 MHz modulation bandwidth
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Ay | EIRP+ [ EIRP+ | Ch.0 - _
Detector | Freq. Ch.0 | Freq. Ch.1 Gain GRF GRF +Ch. | E Limit | Margin
Channel Ch.0 Ch.1 1
g)K’AV (Hz) | @Bm) | (H2) | @Bm) | (@Bi) | @Bm) | (dBm) | (dBm) | (dBuV/m) (dB)
PK 1352k | -84.53 | 1521k | -8521 | 17.00 | -61.53 | -62.21 | -58.85 | 3641 | 120.52 | -84.11
PK 50891k | -76.46 | 50891k | -75.63 | 17.00 | -53.46 | -52.63 | -50.01 | 4524 | 69.52 | -24.28
PK 2027M | 7504 | 2030 | 7504 | 17.00 | 5344 | 5334 | 5038 | 44.88 | 46.02 | -1.14
AVG | 6.655G | -61.98 | 6.655G | -61.97 | 17.00 | -44.98 | 4497 | -41.96 | 53.29 | 80.00 | -26.71
Low AVG [ 2317G | 7266 | 1% | 7272 | 17.00 | sse6 | 5572 | 5268 | 42.58 | 5400 | -1142
AVG | 384G | 4623 | 384G | -58.99 | 17.00 | 2923 | -41.99 | -29.01 | 66.25 | 80.00 | -13.75
PK 6.63G | -49.87 | 6.68G | -48.98 | 17.00 | -32.87 | -31.98 | -29.39 | 6587 | 80.00 | -14.13
PK 2299G | -5832 | 23.88G | -59.60 | 17.00 | -4132 | -42.60 | -38.90 | 5635 | 74.00 | -17.65
PK 37.91G | -4739 | 384G | 4622 | 17.00 | -3039 | -2922 | -26.76 | 68.50 | 80.00 | -11.50
PK 4997k | -84.61 | 1351k | -8626 | 17.00 | -61.61 | -63.26 | -59.35 | 35.91 | 120.52 | -84.61
PK S08.9k | -75.63 | 50891k | -75.46 | 17.00 | -52.63 | -52.46 | -49.53 | 45.72 | 73.80 | -28.08
PK 988.3M | -73.93 | 924.18 | -74.50 | 17.00 | -5223 | -52.80 | -49.50 | 45.76 | 46.02 | -0.26
AVG | 664G | -62.98 | 6.64G | -62.98 | 17.00 | -45.98 | 4598 | -42.97 | 52.29 | 80.00 | -27.71
Mid AVG | 2387G | -7336 | 23.89G | -59.97 | 17.00 | -56.36 | -42.97 | -42.78 | 52.48 | 5400 | -1.52
AVG | 3837G | -59.14 | 3897G | -59.15 | 17.00 | 42.14 | -42.15 | -39.13 | 56.12 | 80.00 | -23.88
PK 671G | -50.15 | 655G | -49.98 | 17.00 | -33.15 | -32.98 | -30.05 | 65.20 | 80.00 | -14.80
PK 2295G | -59.56 | 24.33G | -59.82 | 17.00 | -42.56 | -42.82 | -39.68 | 55.58 | 74.00 | -18.42
PK 3832G | -47.48 | 3845G | -47.07 | 17.00 | -3048 | -30.07 | -27.26 | 68.00 | 80.00 | -12.00
PK 2849k | -85.77 | 13.52k | -87.37 | 17.00 | -62.77 | -64.37 | -60.49 | 34.77 | 120.52 | -85.75
PK S08.9k | -75.13 | 5089k | -76.44 | 17.00 | -52.13 | -53.44 | -49.73 | 45.53 | 73.80 | -28.27
PK o24.1M | 7470 | S5O0 | 7445 | 1700 | 5300 | 5275 | 4986 | 4539 | 4602 | -0.63
AVG | 664G | -62.98 | 6.64G | -62.98 | 17.00 | -45.98 | 4598 | -42.97 | 52.29 | 80.00 | -27.71
High  [AVG | 23.17G | -7291 | 23.17G | -72.69 | 17.00 | -55.91 | -35.69 | -52.79 | 4247 | 54.00 | -11.53
AVG | 37.97G | -59.13 | 384G | -59.09 | 17.00 | 4213 | -42.09 | -39.10 | 56.16 | 80.00 | -23.84
PK 675G | -48.80 | 6.68G | -49.98 | 17.00 | -31.80 | 3298 | -29.34 | 65.92 | 80.00 | -14.08
PK 2391G | -60.73 | 2491G | -59.91 | 17.00 | -43.73 | -42.91 | -40.29 | 5497 | 74.00 | -19.03
PK 38.42G | 4840 | 38.32G | 4745 | 17.00 | -31.40 | 3045 | -27.89 | 67.37 | 80.00 | -12.63

Table 13: Result for 17 dBi configuration - 10 MHz modulation bandwidth
Note:

GRF is Ground Reflection Factor and it is considered to be 6dB for frequencies below 30MHz, 4.7dB for
frequencies between 30MHz to 1GHz & 0dB for frequencies above 1GHz.

EIRP = Ch. x measured power + Antenna gain

E = (EIRP+GRF) - 20log D + 104.8

Margin = E — Limit
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5.3.7 BAND EDGE MEASUREMENTS
5.3.7.1 TEST SPECIFICATION

Test Standard 47 CFR, Part 15, Subpart E Feb 2016
Test Procedure 789033 D2 General U-NII Test Procedures New Rule V01r01
Frequency Range 5250-5350 MHz
Resolution Bandwidth 100 kHz
Video Bandwidth 300 kHz
Sweep Time 1 ms
Attenuation Auto
Test Mode Conducted
Detector Peak
Input Voltage 120 V AC
Input Frequency 60 Hz
Temperature 23.0 °C
Humidity 54.0 %
Tested By Suresh.G.N
Test Date 26" Apr 2016
5.3.7.2 LIMITS
Standard Reference section | Frequency range Limit

47 CFR, Part 15 Feb 2016

§15.407 b (2)

5250 MHz - 5350 MHz

<-27 dBm in any IMHz band
Limit,

Limit (for 17 dBi antenna
configuration) : <47 dBm/MHz

5.3.7.3 TEST SETUP

S !
ol

Figure 160: Typical test setup for Conducted Test

5.3.7.4 TEST PROCEDURE

The Conducted test was performed using the Spectrum analyzer. Measurements were done as per the “789033
D2 General U-NII Test Procedures New Rule VO1r01”. The RF output of the EUT was connected to the input
port of Spectrum analyzer using an attenuator. The graph and data captured from spectrum analyzer and

recorded.

|, Measurement
system

Y/
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5.3.7.5 MEASUREMENT GRAPHS /DATA

Keysight Spectrum Anshyzer - Swept SA o [l e

L R S0Q AL SENSE:INT I ALIGN AUTD | 03:40:42 PM Apr 25, 2016

Offs Avg Type: Log-Pwr TRACE 3456

B e PN Fast oo  Trig: FreeRun Avg|Hold:>100100 TYRE|M

IFGain:Low Arten: 8 dB ceT|P
Ref Offset 135 dB Mkr1 5.250 0 GHz
10 d8/div. - Ref 11.50 dBm -48.158 dBm
Log

Center 5.28000 GHz Span 100.0 MHz|

es BW 100 kHz #VEW 300 kHz Sweep 1.000 ms (1001 pts)
IVH‘» STATUS

Figure 161: 40 MHz, 17 dBi, Low channel: Band edge measured at Ch.0 -5280 MHz

Kersaht spechum Anos - Swept A . . . . . =T o
8 ERE— ALIGH AUT 03:43:12 PM Agr 25, 2016
. Avg Type: Log-Pwr TRACH 56
enter Freq 5.280000000 GHz T o Thg:FreeRun e o o IR
IFGain:Low Atten: 8 dB i 4
T E BE =
Ref Offset 135 dB Mkr e.ocgq:ﬁo G —Iz\
10 dBidiv - Ref 11.50 dBm -48.158 dBn
Log
Center 5.28000 GHz Span 100.0 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
e STATUS

Figure 162: 40 MHz, 17 dBi, Low channel: Band edge measured at Ch.1 -5280 MHz
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Keysight Spectrum Analyzer - Swept SA

L F 50 2 L
Ref Level 11.50 dBm

PNO:Fast 50  1rig: Free Run
IFGain:Low Atten: B dB

I T AvaTypeiLogPur

:Log
Avg|Hold:>1001100

=R
03:49:08 PM 8gr 25, 2016
TRACE 5 6
TYeE(M ek
peT|P NN

Ref Offset 13.5 dB
1LC| dBrdiv. - Ref 11.50 dBm
og

Mkr1 5.350 0 GHz
-51.193 dBm

Center 5.32000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 100.0 MHz
Sweep 1.000 ms (1001 pts)

MsG

STATUS

Figure 163: 40 MHz, 17 dBi, High channel: Band edge measured at Ch.0 -5320 MHz

Keysight Spectrum Analyzer - Swept SA
T = e

|l
500 A SENSE:INT ALIGN AUTO 03:48:10 PM fpr 35, 2
A : Log-Pwr TRACE
BT Ny FND: Flm o Trig: Free Run A\r\gl‘:’gl?:rl;:gnw T
IFGain:Low Atten: B dB
Ref Offset 13.5 dB
10 deidiv. - Ref 11.50 dBm
Log
i I |
Center 5.32000 GHz Span 100.0 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
Iusc STATUS

Figure 164: 40 MHz, 17 dBi, High channel: Band edge measured at Ch.1 -5320 MHz
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Keysight Spectrum Analyzer - Swept SA
L RF 500 AC

==
[ AiGNauto | 03:14:45 PM 81 25, 2016 _
| Avg Type: Log-Pwr TRACE 56
PNO: Fast (o) Trig: Free Run Avg|Hold:>100/100 ”::E Lﬂ Wi
IFGain:Low Atten: 14 dB CET
Ref Offset 135 dB Mkr1 5. 2,??) 00 GHz
10 derdiv  Ref 16.50 dBm -53.258 dBm
Log
1
Center 5.26500 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS

Figure 165: 10 MHz, 17 dBi, Low channel: Band edge measured at Ch.0 -5265 MHz

Keysight Spectrum Analyzer - Swept SA = -
L RF 500 A ALIGN AUTOD | 03:13:41 PM Apr2s, 2016
| Avg Type: Log-Pwr TRACE 56
PNO: Fast 0  1rig: Free Run Avg|Heold:>100/100 e g *
IFGain:Low Atten: 14 dB €T
Ref Offset 135 dB
1LO deidiv. Ref 16.50 dBm
0g

Mkr1 5.250 00 GHZ
-51.631 dBm

Center 5.26500 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG

STATUS

Figure 166: 10 MHz, 17 dBi, Low channel: Band edge measured at Ch.1 -5265 MHz
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Keysight Spectrum Analyzer - Swept 54 S =
L [ R 500 AC | | SEMSE:INT] ALIGN 8UTO | 03:26:42 PM Apr 35, 2016
Ref Level 5.50 dBm Avg Type: Log-Pwr TRACE[, - 3356
PHO: Fast ) Trig: Frew Run AvglHeld:>1001100 TIRE|M s

IFGain:Low Atten: 6 dB

41 § 28 00
Ref Offset 135 dB Mkr u.vog 00 IJH:
‘La deidiv - Ref 5.50 dBm -99.323 dBm
og

Center 5.33500 GHz Span 40.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

Iulsc STATUS

Figure 167: 10 MHz, 17 dBi, High channel: Band edge measured at Ch.0 -5335 MHz

Keysight Spectnam Analyzes - Swept SA [E=RE =

L | RF EE | | SENSE:INT| ALIGN AUTO__| 03:27:56 PM Apr 25, 2016
Ref Level 5.50 dBm ) Avg Type: Log-Pwr TRacE[ 335 6
PNO: Fast () Trig: Free Run Avg|Hold:> 10001100 '_'?E : e

IFGain:Low Atten: 6 dB

Mkr1 5.350 00 GHZ]
Ref Offset 13.5 dB -
‘La deidiv - Ref 5.50 dBm -96.324 dBm
og

Center 5.33500 GHz Span 40.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Figure 168: 10 MHz, 17 dBi, High channel: Band edge measured at Ch.1 -5335 MHz

5.3.7.6 RESULT

The Band Edge measurements for Low and High channels in both 40 MHz & 10 MHz modulation bandwidth is
within the permissible levels.
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ANNEXURE I: EUT SOFTWARE SETTINGS

Tftpd32 by Ph. Jounin =13
Current Dirgctory |E;\D|:nmments and Seujngsﬁatmgh'j Brawse I

Server intesfaces [192.168.0.3 - Shaw Dir |

Titp Server ITI’IJ:: Client | DHCP server | Syslog server | Log viewer |
peer | file | shart time | progress

- THpd32 by Ph, Jounin

Ciarzeit Diteckory | C\Program Files\ Tipd 22 | Biceszz
Sere rhertaces 15296803 - Shaw D
Tlip Servs ] Thtp Cliers | OHCP server | Syzhag mluer] Log viewes |

neer fie

HBrowese Tor Folder

[ e Local Dus (E2)
B Lk DVD-AAM Drive (Fi)
W My Mtk Places
1) Caribium 20L5_akd
=) Deskap
S Hawkeye Cert 2016
0 ark2_wer 4 8 002 1 C5 BinFor Cambn
Abaul Celting: () ART-HART-FIRATE- DS
3 Nart
AR T-START-FREC-SISD
E-Ig 5%
o :]? ot

< |

|3

od

| o [ carest |

Figure 170: tftpd32 application initialization root_ screenshot
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Tera Term: New connection

© TCPAP Host: | [FEERTTNN]
[“] History
Service: ) Telnet

& SSH SSH version: [SSH?

TCP pontit: 22

) Other
Protocol: UNSPEC +

O Serial

| ok | [ cancel | [ Help |

Figure 171: Tera term application screenshot

55H Authentication

Lagging inko 192.165.0,1
Authentication requied.,

Us=r mem=: | admin

Passphrasn: | seens|
FR.I:I'HIIHI:I' e aerd i memory

[ Faresard agent

[ Use pliain passward ta kg in

() Use PSAJDSAECDEA kery bo b in

e chalangeresnorsa b kg inikey board-nbaract )

{-_'5 ke Pag=ark

L ok | | osconnect

Figure 172: Tera term application Login screenshot
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1w s HTT
£z g zs]

im chall imeh)

Figure 173: Initializing EUT screenshot

G Atheros Radio Test 2 (ART2-GUI)

File Setup Clents Tools Calibration Equipment Advanced Window Help
(= Home:

IP Address Board Name PCIe Module Log ‘window B3
Load Cards out [192168.00  ~| |aP132-020 v/ =
- Tests colen | o | v
- CalibrationInformation
Registers BLOCKER | vl | v‘

welcome to ARTZ!

Al

Figure 174: Atheros Radio Test GUI screenshot-1
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@ Atheros Radio Test 2 (ART2-GUI)

Fle Setup Clients Tools Callbration Equipment Advanced “Window Help

= Home TEST PARAMETER SELECTION SETUP PARAMETER, SELECTION Log Window =R}
Load Cards Frequency: SGHzBand v Transmitter L)
& Tests @Inst0 Olnstl Olnst 2
ConkTx I HT40 i i " "
Link Rate Made: auto v Transrit mode
Tput
Calbrationinformation Gain Index: QUIGxx @ continuous O single carrier
‘Registers i G 5t T mask: chains Packet count
) Tx Gain: O Mon QC%8x: O3 chO,chl
£ :
©txpaner 18.0 N Packet Length Agaregate

Gl Settings Inkerframe spacing

@long (300ns) O normal O kxio0
(Crshort (400ns)  (Dkxog

Cammit Stark Transmit Stop Transmik

PARAMETER CONTROL
Parameter Action
[ "||[stEDDNJ[StEDUPJ‘

STATUS
TRANSMISSION IN PROGRESS
l {1}

Freq: | S765 MHz | TxPwr: | 18,0 dem

Rate1| HT40:MCS15: 270 Mbps |T><Gain1
Gainldx:

Daciain:

‘Welcome to ART21!

Figure 175: Atheros Radio Test GUI screenshot -2
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ANNEXURE Il: ACRONYMS

dBuVvV Decibel micro Volts

dBm Decibel in milli watt

EUT Equipment Under Test

FCC Federal Communications Commission
GHz Giga Hertz

kHz Kilo Hertz

LISN Line Impedance Stabilization Network
MHz Mega Hertz

POE Power over Ethernet

PSD Power Spectral density

QP Quasi Peak

RF Radio Frequency

END OF REPORT
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