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9 MAXIMUM CONDUCTED OUTPUT POWER MEASUREMENT

9.1 Standard Applicable

FCC
OPEBRZTION EUT CATEGORY LIMIT
and
Access Point (Master device ) 1 Watt(30dBm)
U-NII-1 Fixed point-to-point Access Ponit 1 Watt(30dBm)
V| Mobile and portable client device 250mW(23.98dBm)
U-NII-2A \ 250mW(23.98dBm) or 11dBm+10 log B
U-NII-2C V 250mW(23.98dBm) or 11dBm+10 log B
U-NII-3 V 1 Watt(30dBm)
If transmitting antennas of directional gain greater than 6 dBi are used, the Maximum transmit
power shall be reduced by the amount in dB that the direction-al gain of the antenna exceeds 6
dBi.
ISED
OPERZTION
FREQUENCY BAND LIMIT

5150~5250 MHz EIRP shall not exceed 200 mW or 10 + 10 log10B, dBm

5 Conducted output power shall not exceed 250 mW or 11 +10 log10B
5250~5350 MHz EIRP shall not exceed 1.0 W or 17 + 10 log10B, dBm

5470-5600 MHz and |Conducted output power shall not exceed 250 mW or 11 +10 log1o B
5650-5725 MHz EIRP shall not exceed 1.0 W or 17 + 10 log10B, dBm

5725~5850 MHz Conducted output power shall not exceed 1 W

For equipment operating in the band 5725-5850 MHz, If transmitting antennas of directional
gain greater than 6 dBi are used, the Maximum transmit power shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi.
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Note:

As per FCC KDB 662911 D01

Unequal antenna gains, with equal transmit powers. For antenna gains given by G1, G2, ..., GN dBi.
(i) If transmit signals are correlated, then Directional gain

=10 log[(10©"/20 + 10©2/20 4+ + 1Q0©N/20) 2 /NanT] dBI

[Note the “20s in the denominator of each exponent and the square of the sum of terms; the object is
to combine the signal levels coherently.]

The antenna gain is grater than 6 dBi in MIMO mode, therefore the limit needs to be reduced as below:

Effective Legacy Gain| Conducted Power
(dBi) Limit (dBm)
UNII-1 6.31 29.69
UNII-2A 6.31 23.67
U-NII-2C 6.31 23.67
U-NII-3 6.31 29.69

9.2 Measurement Procedure

Place the EUT on the table and set it in transmitting mode.

The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules .

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port
to the power meter

4. Power Meter is used as the auxiliary test equipment to conduct the output power measurement.

5. Record the max. reading and add 10 log(1/duty cycle).

6. Repeat above procedures until all frequency (low, middle, and high channel) measured were com-
plete.

WnN =

9.3 Measurement Equipment Used

SGS Conducted Room
EQUIPMENT SERIAL
TYPE MFR MODEL NUMBER NUMBER LAST CAL.| CAL DUE.
Power Meter Anritsu ML2496A 1804001 02/20/2020 | 02/19/2021
Power Sensor Anritsu MA2411B 1726104 | 02/20/2020 | 02/19/2021
Power Sensor Anritsu MA2411B 1726107 | 02/20/2020 | 02/19/2021
Attenuator Mini-Circuit BW-S10W2+ 2 01/02/2020 [ 01/01/2021
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9.4 Test Set-up
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EUT Attenmator Spectrim
Note:
Cable Loss= 14.30 dB
9.5 Measurement Result
9.5.1 Conducted output power (FCC)
802.11a_2Tx
TOTAL | TOTAL REQUIRED
CH Fre'::'_le"cy Data | Mg POWERI®EM) C WER | POWER LIMIT RESULT
(MHz) Rate [ cHoO| CH1 (dBm) (mW) (dBm)
36 5180 6 916 | 9.6 12.54 17.967 23.66970004 PASS
44 5220 6 927 | 972 12.66 18.450 23.66970004 PASS
48 5240 6 9.32 | 9.81 12.73 18.755 23.66970004 PASS
52 5260 6 1187 | 11.78 | 14.98 31.509 23.67 or 11+10log(B) = 23.89 PASS
60 5300 6 1182 | 1179 | 14.96 31.363 23.67 or 11+10log(B) = 23.92 PASS
64 5320 6 1065 | 11.06 | 14.02 25.229 23.67 or 11+10log(B) = 23.94 PASS
100 5500 6 956 | 1044 | 13.18 20.804 23.67 or 11+10log(B) = 23.94 PASS
116 5580 6 1138 | 11.99 | 14.85 30.584 23.67 or 11+10log(B) = 23.84 PASS
140 5700 6 718 | 774 10.63 11.556 23.67 or 11+10log(B) = 23.91 PASS
144 5720(U-NIl 2C) 6 10.14 | 1077 | 13.64 23.141 23.67 or 11+10log(B) = 23.89 PASS
144 5720 (U-NII 3) 6 520 | 597 8.70 7.420 29.68970004 PASS
149 5745 6 1178 | 11.82 | 14.96 31.327 29.68970004 PASS
157 5785 6 1177 | 11.88 | 14.98 31.510 29.68970004 PASS
165 5825 6 1176 | 11.9 14.99 31.548 29.68970004 PASS
802.11n_HT20_MIMO
TOTAL | TOTAL REQUIRED
CH Freﬂ:ency zata Ao POWER B powER | POWER LIMIT RESULT
(MHz) e |CHO| CH1 | (4Bm) (mW) (dBm)
36 5180 MCS8 | 9.19 | 9.62 12.70 18.625 23.66970004 PASS
44 5220 MCS8 | 929 | 9.77 12.83 19.174 23.66970004 PASS
48 5240 McSs | 9.35 | 9.84 12.89 19.465 23.66970004 PASS
52 5260 McsSs | 11.48| 11.82 | 14.94 31.217 23.67 or 11+10log(B) = 23.99 PASS
60 5300 McSs | 11.58 | 11.81 14.99 31.529 23.67 or 11+10log(B) = 24.02 PASS
64 5320 McS8 | 11.59 | 11.78 | 14.98 31.453 23.67 or 11+10log(B) = 23.97 PASS
100 5500 MCS8 | 11.25| 11.76 | 14.80 30.221 23.67 or 11+10log(B) = 23.99 PASS
116 5580 Mcss | 11.37 | 11.97 | 1497 31.412 23.67 or 11+10log(B) = 24.03 PASS
140 5700 Mcss | 9.18 | 9.73 12.75 18.855 23.67 or 11+10log(B) = 23.98 PASS
144 5720(U-NIl2C) | mcss | 10.07 | 10.71 13.69 23.389 23.67 or 11+10log(B) = 24.00 PASS
144 5720 (UNII3) | McCSs | 531 | 593 8.93 7.817 29.68970004 PASS
149 5745 McsSs | 11.56 | 11.82 [ 14.98 31.496 29.68970004 PASS
157 5785 Mcss | 11.62| 1176 | 14.98 31.486 29.68970004 PASS
165 5825 MCS8 | 11.64| 1172 | 1497 31.411 29.68970004 PASS
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802.11ac_VHT20_MIMO

Ava. PONER (@m| TOTAL | TOTAL REQUIRED

CH Frea‘;lency gata 9 POWER (dBm) POWER | POWER LIMIT RESULT
(MHz) e | CHo| CH1 | (dBm) (mW) (dBm)
36 5180 MCSO | 918 | 955 12.54 17.948 23.66970004 PASS
44 5220 MCSO | 923 | 9.68 12.63 18.332 23.66970004 PASS
48 5240 MCSO | 928 | 9.78 | 12.71 18.657 23.66970004 PASS
52 5260 MCSO | 1152 | 11.84 | 1485 30579 | 2367  or11+10logB)= 2399 | PASS
60 5300 MCSO | 1162| 118 | 14.88 30777 | 2367  or11+10log(B)= 2402 | PASS
64 5320 MCSO | 1157 | 11.83 | 1487 30713 | 2367  or11+10logB)= 2397 | PASS
100 5500 MCSO | 1126 | 11.72 | 1467 29292 | 2367  or11+10log(B)= 2399 | PASS
116 5580 MCSO | 11.35| 11.99 | 14.85 30.571 2367  or11+10log(B)= 2403 | PASS
140 5700 MCSO | 1136 | 11.96 | 14.84 30.491 2367  or11+10log(B)= 2398 | PASS
144 5720(U-NIl2C) | MCSO | 10.09 | 1069 | 13.57 20748 | 2367 _ or11+10log(B)= 2400 | PASS
144 5720 (UNII3) | MCSO | 533 | 5.91 8.81 7.603 29.68970004 PASS
149 5745 MCSO | 1158 | 11.84 | 14.88 30.784 29.68970004 PASS
157 5785 MCSO | 1163 | 11.77 | 1487 30.704 29.68970004 PASS
165 5825 MCSO | 116 | 11.73 | 1484 30.457 29.68970004 PASS
802.11n_HT40_MIMO

Avg. POWER (dBm)| TOTAL TOTAL REQUIRED
CH F“(*Iel‘:’z';cy ::tt: ’ (e POWER | POWER LIMIT RESULT

CHO| CH1 | (dBm) (mW) (dBm)
38 5190 MCS8 | 3.45 | 3.96 7.16 5196 23.66970004 PASS
46 5230 MCS8 | 11.31| 11.68 | 14.94 31.209 23.66970004 PASS
54 5270 MCS8 | 11.34| 1168 | 14.96 31312 | 2367  or11+10logB)= 2696 | PASS
62 5310 MCS8 | 655 | 7.04 10.25 10582 | 2367  or11+10log(B)=  27.01 | PASS
102 5510 MCS8 | 11.13| 1164 | 14.84 30453 | 2367  or11+10logB)=  27.01 | PASS
110 5550 MCS8 | 11.19| 11.74 | 14.92 31.028 | 2367  or11+10logB)=  27.07 | PASS
134 5670 MCS8 | 11.21| 11.84 | 14.98 31479 | 2367  or11+10logB)=  27.02 | PASS
142 5710(U-NI2C) | MCS8 |1065| 1127 | 14.44 27.787 | 2367  or11+10logB)= 2695 | PASS
142 5710 (U-NII3) | MCS8 | 1.94 | 292 5.72 3736 2968970004 PASS
151 5755 MCS8 | 1151 | 1153 | 14.96 31.360 29.68970004 PASS
159 5795 MCS8 | 1148 | 1159 | 14.98 31.471 2968970004 PASS

802.11ac_VHT40_MIMO

Avg. POWER (dBm)| TOTAL TOTAL REQUIRED
CH F“(*I‘JI‘I‘_I"Z')'W 2::: ’ (e POWER | POWER LIMIT RESULT

CHO | CH1 (dBm) (mW) (dBm)
38 5190 MCSO | 342 | 382 6.92 4.923 23.66970004 PASS
46 5230 MCSO | 1133 | 1167 | 14.80 30.206 23.66970004 PASS
54 5270 MCSO | 11.35| 1162 | 14.78 30.093 | 2367  or11+10log(B)= __ 26.96 | PASS
62 5310 MCSO | 643 | 7.01 10.03 10063 | 2367  or11+10log(B)= _ 27.01 | PASS
102 5510 MCSO | 11.12| 11.68 | 14.71 29557 | 2367  or11+10log(B)=  27.01 | PASS
110 5550 MCSO | 11.18| 11.78 | 14.79 30115 | 2367  or11+10log(B)= __ 27.07 | PASS
134 5670 MCSO | 1121 | 1181 | 14.82 30.324 | 2367 _ or11+10log(B) = __ 27.02 | PASS
142 5710(U-NII2C) | MCSO | 10.68 | 11.24 | 14.29 26.854 | 2367  or11+10log(B)= 2695 | PASS
142 5710 (UNII3) | MCSO | 1.97 | 2.89 5.58 3610 2968970004 PASS
151 5755 MCSO | 1147 | 11568 | 14.82 30.359 2968970004 PASS
159 5795 MCSO | 11.45| 1162 | 14.83 30432 29.68970004 PASS

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

BRI AR - IS SRR 2 B AT » FERFHAE L EIRIOR - AMEREA N HHTT » R HER -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com.tw/Terms-and-Conditions and for electronic format
documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com.tw/Terms-and-Conditions. ~Attention is drawn to the limitation of liability, indemnification and jurisdiction issues
defined therein. Any holder of this document is advised that information contained hereon reflects the Company'’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan/37# # 7 % %37 A £ F1 % 7 1} 134 55
SARBRPHERGF UDP | (886-2) 2299-3279 f (886-2) 2298-0488 Www.sgs.com.tw
Member of SGS Group



| Report No.: ER/2020/20061
| Page: 69 of 242

802.11ac_VHT80_MIMO

TOTAL TOTAL REQUIRED
CH Fre;:ency gata Are, POWER (dBm) POWER | POWER LIMIT RESULT
(MHz) e | CHo| CH1 | (dBm) (mW) (dBm)
42 5210 MCSO0 2.09 2.67 5.89 3.886 23.66970004 PASS
58 5290 MCSO0 2.09 2.89 6.01 3.994 23.67 or 11+10log(B) = 30.06 PASS
106 5530 MCSO | 10.84 | 11.36 14.61 28.927 23.67 or 11+10log(B) = 30.07 PASS
122 5610 MCSO0 10.82 | 11.42 14.64 29.077 23.67 or 11+10log(B) = 30.05 PASS
138 5690(U-NII2C) | MCSO | 1054 | 11.21 | 14.39 27453 | 2367 or 11+10log(B) = 3006 | PASS
138 5690 (U-NII 3) MCSO | -0.74 | -0.31 3.10 2.044 29.68970004 PASS
155 5775 MCSO0 11.28 | 11.48 14.89 30.806 29.68970004 PASS
9.5.2 ISED EIRP
802.11a_2Tx
TOTAL Antenna REQUIRED
ch | Freauency | power | Gain EIRP EIRP LIMIT RESULT
(MHz) (dBm) (dBi) (dBm) | (mW) (dBm)
36 5180 12.54 6.310 1886 | 76.825 | 2301 _ or10+10log(B)= _ 2223 | PASS
44 5220 12.66 6.310 1897 | 78892 | 2301 _ or10+10log(B)= 2222 | PASS
48 5240 12.73 6.310 19.04 | 80193 | 2301  or10+10log(B)= _ 2222 | PASS
52 5260 14.98 6.310 2129 | 134732 | 30 or 17+10log(B)= 2923 | PASS
60 5300 14.96 6.310 2127 | 134107 | 30 or 17+10log(B)= 2923 | PASS
64 5320 14.02 6.310 2033 | 107.878 | 30 or 17+10log(B)= _ 29.23 | PASS
100 5500 1318 6.310 1949 | 88956 | 30 or 17+10log(B)= 2923 | PASS
116 5580 14.85 6.310 2117 | 130773 | 30 or 17+10log(B)= _ 29.23 | PASS
140 5700 10.63 6.310 16.94 | 49.414 | 30 or 17+10log(B)= __ 29.23 | PASS
802.11n_HT20_MIMO
TOTAL Antenna REQUIRED
cH | Freauency | powEr | Gain EIRP EIRP LIMIT RESULT
(MHz) (dBm) (dBi) (dBm) | (mW) (dBm)
36 5180 12.70 6.310 19.01 79638 | 2301 _ or10+10log(B)= 2248 | PASS
44 5220 12.83 6.310 1914 | 81988 | 2301 or10+10log(B)= _ 2248 | PASS
48 5240 12.89 6.310 1920 | 83230 | 2301  or10+10log(B)= 2248 | PASS
52 5260 14.94 6.310 2125 | 133482 | 30 or 17+10log(B)= 2949 | PASS
60 5300 14.99 6.310 2130 | 134816 | 30 or 17+10log(B)= 2949 | PASS
64 5320 14.98 6.310 2129 | 134491 | 30 or 17+10log(B)= 2949 | PASS
100 5500 14.80 6.310 2111 | 129222 | 30 or 17+10log(B)= 2948 | PASS
116 5580 14.97 6.310 2128 | 134315 | 30 or 17+10log(B)= 2949 | PASS
140 5700 12.75 6.310 19.06 | 80.623 | 30 or 17+10log(B)= 2947 | PASS
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802.11n_HT40_MIMO

TOTAL Antenna REQUIRED
CH F'e:'n:le"cy POWER | Gain 5:;" E"s\'; LIMIT RESULT
(MHz) (dBm) (dBi) (dBm) | (mW) (dBm)
38 5190 7.16 6.310 1347 | 22216 | 2301 or10+10log(B)= _ 2557 | PASS
46 5230 14.94 6.310 21.25 | 133446 | 2301 or10+10log(B)= _ 2557 | PASS
54 5270 14.96 6.310 2127 | 133.889 | 30 or 17+10log(B)= 3258 | PASS
62 5310 10.25 6.310 1656 | 45248 | 30 or 17+10log(B)=__ 3257 | PASS
102 5510 14.84 6.310 2115 | 130215 | 30 or 17+10log(B)= _ 3257 | PASS
110 5550 14.92 6.310 2123 | 132673 | 30 or 17+10log(B)=__ 3257 | PASS
134 5670 14.98 6.310 2129 | 134602 | 30 or 17+10log(B)= 3257 | PASS
802.11ac_VHT80_MIMO
TOTAL Antenna REQUIRED
cH | Freauency | oower | Gain EIRP EIRP LIMIT RESULT
(MHz) @Bm) | (@B | (@Bm [ (mW) (dBm)
42 5210 5.89 6.310 1221 | 16616 | 2301 or10+10log(B)= _ 2879 | PASS
58 5290 6.01 6.310 1232 | 17.076 | 30 or 17+10log(B)= 3579 | PASS
106 5530 14.61 6.310 2092 | 123.688 | 30 or 17+10log(B)= 3579 | PASS
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9.5.3 Conducted output power (ISED)

802.11a_2Tx
AVERAGE | +qrp | TOTAL REQUIRED
CH F"’il?n‘:li';cy POWER (dBm) | power |  POWER LIMIT RESULT
CHO|CH1| (@Bm) (mW) (dBm)
52 5260 11.87 |11.78 | 1498 | 31500 | 2367  or11+10logB)=  23.23 | PASS
60 5300 11.82 | 11.79 14.96 31.363 23.67 or 11+10log(B) = 23.23 PASS
64 5320 10.65 | 11.06 14.02 25.229 23.67 or 11+10log(B) = 23.23 PASS
100 5500 9.56 | 10.44 13.18 20.804 23.67 or 11+10log(B) = 23.23 PASS
116 5580 11.38 | 11.99 14.85 30.584 23.67 or 11+10log(B) = 23.23 PASS
140 5700 718 | 7.74 10.63 11.556 23.67 or 11+10log(B) = 23.23 PASS
144 5720(U-NIl 2C) [ 10.14 | 10.77 13.64 23.141 23.67 or 11+10log(B) = 23.24 PASS
144 5720 (U-NII 3) | 5.202 | 5.974 8.70 7.420 29.68970004 PASS
149 5745 11.78 | 11.82 14.96 31.327 29.68970004 PASS
157 5785 11.77 | 11.88 14.98 31.510 29.68970004 PASS
165 5825 1176 | 11.9 14.99 31.548 29.68970004 PASS
802.11n_HT20_MIMO
AVERAGE | yorar | TOTAL REQUIRED
CH F"’im’_lez';cy POWER (dBm) | power | POWER LIMIT RESULT
CHO|CH1| (dBm) (mW) (dBm)
52 5260 11.48 | 11.82 14.94 31.217 23.67 or 11+10log(B) = 23.49 PASS
60 5300 11.58 | 11.81 14.99 31.529 23.67 or 11+10log(B) = 23.49 PASS
64 5320 11.59 | 11.78 14.98 31.453 23.67 or 11+10log(B) = 23.49 PASS
100 5500 11.25 |1 11.76 14.80 30.221 23.67 or 11+10log(B) = 23.48 PASS
116 5580 11.37 | 11.97 14.97 31.412 23.67 or 11+10log(B) = 23.49 PASS
140 5700 9.18 | 9.73 12.75 18.855 23.67 or 11+10log(B) = 23.47 PASS
144 5720(U-NIl 2C) | 10.07 | 10.71 13.69 23.389 23.67 or 11+10log(B) = 23.48 PASS
144 5720 (U-NII 3) | 5.308 | 5.933 8.93 7.817 29.68970004 PASS
149 5745 11.56 | 11.82 14.98 31.496 29.68970004 PASS
157 5785 11.62 | 11.76 14.98 31.486 29.68970004 PASS
165 5825 11.64 | 11.72 14.97 31.411 29.68970004 PASS
802.11n_HT40_MIMO
AVERAGE | r51al | TOTAL REQUIRED
CH Frm"‘_l‘;';cy POWER (dBm) | power | POWER LIMIT RESULT
CHO|CH1 (dBm) (mW) (dBm)
54 5270 11.34 | 11.68 14.96 31.312 23.67 or 11+10log(B) = 26.58 PASS
62 5310 6.55 | 7.04 10.25 10.582 23.67 or 11+10log(B) = 26.57 PASS
102 5510 11.13 |1 11.64 14.84 30.453 23.67 or 11+10log(B) = 26.57 PASS
110 5550 11.19 | 11.74 14.92 31.028 23.67 or 11+10log(B) = 26.57 PASS
134 5670 11.21 1 11.84 14.98 31.479 23.67 or 11+10log(B) = 26.57 PASS
142 5710(U-NIl 2C) [ 10.65 | 11.27 14.44 27.787 23.67 or 11+10log(B) = 26.57 PASS
142 5710 (U-NIl 3) [ 1.938 | 2.922 572 3.736 29.68970004 PASS
151 5755 11.51 | 11.53 14.96 31.360 29.68970004 PASS
159 5795 11.48 | 11.59 14.98 31.471 29.68970004 PASS
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802.11ac_VHT80_MIMO

AVERAGE | +aral | TOTAL REQUIRED
CH Frm‘l‘_li';cy POWER (dBm) | power | POWER LIMIT RESULT
CHO|CH1| (dBm) (MW) (dBm)
58 5290 2.09 | 2.89 6.01 3.994 23.67 or 11+10log(B) = 29.79 PASS
106 5530 10.84 | 11.36 14.61 28.927 23.67 or 11+10log(B) = 29.79 PASS
122 5610 10.82 | 11.42 14.64 29.077 23.67 or 11+10log(B) = 29.79 PASS
138 5690(U-NIl 2C) [ 10.54 | 11.21 14.39 27.453 23.67 or 11+10log(B) = 29.79 PASS
138 5690 (U-NII 3) |-0.744|-0.314 3.10 2.044 29.68970004 PASS
155 5775 11.28 | 11.48 14.89 30.806 29.68970004 PASS
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10 MAXIMUM POWER SPECTRAL DENSITY

10.1 Standard Applicable

FCC
OPERZTION EUT CATEGORY LIMIT
Band
.Access. Point (Master device ). 17dBm/ MHz
U-NII-1 Fixed point-to-point Access Ponit
V| Mobile and portable client device 11dBm/ MHz
U-NII-2A \ 11dBm/ MHz
U-NII-2C V 11dBm/ MHz
U-NII-3 V 30dBm/ 500kHz
If transmitting antennas of directional gain greater than 6 dBi are used, the Maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the an-
tenna exceeds 6 dBi.
ISED
OPERZTION
FREQUENCY BAND LIMIT
5150~5250 MHz EIRP spectral density 10 dBm / MHz
5250~5350 MHz 11dBm / MHz
5470-5600 MHz and 5650-5725 MHz 11dBm / MHz
5725~5850 MHz 30dBm / 500 kHz
For equipment operating in the band 5725-5850 MHz, If transmitting antennas of directional
gain greater than 6 dBi are used, the Maximum power spectral density shall be reduced by
the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Note:

As per FCC KDB 662911 D01

Unequal antenna gains, with equal transmit powers. For antenna gains given by G1, G2, ..., GN dBi..
(i) If transmit signals are correlated, then Directional gain

=10 log[(10€"/20 + 10G2/20 4+ + 1QCGN/20) 2 /NanT] dBI

[Note the “20”s in the denominator of each exponent and the square of the sum of terms; the object is
to combine the signal levels coherently.]

The antenna gain is grater than 6 dBi in MIMO mode, therefore the limit needs to be reduced as below:
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Effective Legacy -
Gain (dBi) PSD Limit
UNII-1 6.31 10.69 dBm/MHz
UNII-2A 6.31 10.69 dBm/MHz
U-NII-2C 6.31 10.69 dBm/MHz
U-NII-3 6.31 29.69 | dBm/500 kHz

10.2 Measurement Procedure

Place the EUT on the table and set it in transmitting mode.

The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules .

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to Spectrum.

For U-NII1, U-NII-2A, U-NII-2C Band:

Set RBW=1MHz, VBW=3MHz, where span is enough to capture the entire bandwidth, Sweep time = Auto (601 pts),
detector = sample, traces 100 sweeps of video averaging. (SA-2 with the omission of procedure x, the integration with
26dB EBW bandwidth)

For U-NII-3 Band:

Set RBW=500 kHz, VBW= 3RBW, where span is enough to capture the entire bandwidth, Sweep time = Auto (601
pts), detector = sample, traces 100 sweeps of video averaging. (SA-2 with the omission of procedure x, the integration
with 26dB EBW bandwidth)

User the cursor on spectrum to peak search the highest level of trace

Record the max. reading and add 10 log(1/duty cycle).

Repeat above procedures until all default test channel (low, middle, and high) was complete.

802.11n/ac MIMO mode: offset is set following “measure and add 10 Log (N)” on spectrum to
measure the PSD for MIMO mode. Offset = cable loss + 10 log (N), where N is number of trans-
mitting antenna. N=3 for this given application.

o=

©NOoO

Note: For the test of PSD at MIMO mode, the highest emission of worst case employing Measure
and add 10 log (N) technical is reported on this report after the comparison between Main
Antenna at single transmitting mode and Aux that yields the higher value. The MIMO trans-
mitting mode produces higher value of outcome

10.3 Measurement Equipment Used

SGS Conducted Room

EQUIPMENT MODEL NUM- | SERIAL

TYPE MFR BER NUMBER |LAST CAL.| CAL DUE.
Temperature TERCHY MHG-120LF 911009 | 05/17/2019 | 05/16/2020
Chamber
Exﬁéﬁ’fzcgr“m KEYSIGHT N9010A MY57120290 | 02/20/2020 | 02/19/2021
Attenuator Mini-Circuit BW-S10W2+ 2 01/02/2020 | 01/01/2021
DC Block Mini-Circuits BLK-18-S+ 1 01/02/2020 | 01/01/2021
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10.4 Test Set-up
EUT Attenmator spectrium
Note:
Cable Loss= 14.30 dB

10.5 Measurement Result

10.5.1 Power spectral density

POWER DENSITY 802.11a MODE_2TX
PSD With
Frequency PSDF\;VcI:tOo:)uty Duty Duty Limit Margin
(MHz) (dBm) Factor Factor (dBm) (dB)
(dBm)
5180.00 3.21 0.15 3.36 10.69 -7.33
5220.00 2.77 0.15 2,92 10.69 -1.77
5240.00 2.85 0.15 3.00 10.69 -7.69
5260.00 5.78 0.15 5.93 10.69 -4.76
5300.00 5.12 0.15 5.27 10.69 -5.42
5320.00 3.31 0.15 3.46 10.69 -7.23
5500.00 4.62 0.15 4.77 10.69 -5.92
5580.00 5.32 0.15 5.47 10.69 -5.22
5700.00 3.33 0.15 3.48 10.69 -7.21
5720 (U-NII 2C) 6.66 0.15 6.81 10.69 -3.88
5720 (U-NII 3) 4.22 0.15 4.37 29.69 -25.32
5745.00 2.30 0.15 2.45 29.69 -27.24
5785.00 2.38 0.15 2.53 29.69 -27.16
5825.00 1.99 0.15 214 29.69 -27.55
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POWER DENSITY 802.11n HT20 MODE_MIMO

PSD W/O Duty PSDWith) .
Frequency Factor Duty Duty Limit Margin
(MHz) (dBm) Factor Factor (dBm) (dB)
(dBm)
5180 2.63 0.28 2.9 10.69 -7.78
5220 2.82 0.28 3.10 10.69 -7.59
5240 2.83 0.28 3.11 10.69 -7.58
5260 5.44 0.28 5.72 10.69 -4.97
5300 4.25 0.28 4.53 10.69 -6.16
5320 4.14 0.28 4.42 10.69 -6.27
5500 5.45 0.28 5.73 10.69 -4.96
5580 4.62 0.28 4.90 10.69 -5.79
5700 4.89 0.28 5.17 10.69 -5.52
5720 (U-NII 2C) 6.42 0.28 6.70 10.69 -3.99
5720 (U-NII 3) 4.02 0.28 4.30 29.69 -25.39
5745 3.37 0.28 3.65 29.69 -26.04
5785 3.18 0.28 3.46 29.69 -26.23
5825 3.038 0.28 3.31 29.69 -26.38

POWER DENSITY 802.11n HT40 MODE_MIMO

PSD With
Frequency PSDF\;Véth))Puty Duty Duty Limit Margin
(MHz) (dBm) Factor Factor (dBm) (dB)
(dBm)

5190 -3.54 0.43 -3.11 10.69 -13.80
5230 2.89 0.43 3.32 10.69 -7.37
5270 2.26 0.43 2.69 10.69 -8.00
5310 -3.41 0.43 -2.98 10.69 -13.67
5510 2.65 0.43 3.08 10.69 -7.61
5550 1.71 0.43 2.14 10.69 -8.55
5670 3.88 0.43 4.31 10.69 -6.38
5710 (U-NII 2C) 3.99 0.43 4.42 10.69 -6.27
5710 (U-NII 3) 0.69 0.43 1.13 29.69 -28.56
5755 0.44 0.43 0.87 29.69 -28.82
5795 1.35 0.43 1.78 29.69 -27.91
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POWER DENSITY 802.11ac VHT80 MODE_MIMO
PSD With
Frequency PSDF‘;\I(I::)PUW Duty Duty Limit Margin
(MHz) (dBm) Factor Factor (dBm) (dB)
(dBm)

5210 -8.42 0.49 -7.93 10.69 -18.61
5290 -10.07 0.49 -9.58 10.69 -20.26
5530 -1.00 0.49 -0.51 10.69 -11.19
5610 -2.29 0.49 -1.80 10.69 -12.48
5690 (U-NII 2C) -0.06 0.49 0.43 10.69 -10.26
5690 (U-NII 3) -3.73 0.49 -3.24 29.69 -32.92
5775 -3.00 0.49 -2.51 29.69 -32.19

10.5.2 EIRP spectral density (ISED)
EIRP spectral density 802.11a MODE

Freg. PSD é:.tn E'SR; Limit | Margin
MHz) | @Bm) || g | @B (dB)
5180 3.36 6.31 9.67 10 0.33
5220 2.92 6.31 9.23 10 0.77
5240 3.00 6.31 9.31 10 0.6

EIRP spectral density 802.11n HT20 MODE

Ant. EIRP

Freq. PSD . Limit Margin
Gain SD

(MHz) (dBm) (dBi) (dBm) (dBm) (dB)

5180 2.91 6.31 9.22 10 -0.78

5220 3.10 6.31 9.41 10 -0.59

5240 3.11 6.31 9.42 10 -0.58

EIRP spectral density 802.11n HT40 MODE

Freq. PSD g::n EISR; Limit Margin
(MHz) (dBm) (dBi) (dBm) (dBm) (dB)
5190 -3.11 6.31 3.20 10 -6.80
5230 3.32 6.31 9.63 10 -0.37

EIRP spectral density 802.11ac VHT80 MODE

Ant. EIRP

Freq. PSD . Limit Margin
Gain SD

(MHz) (dBm) (dBi) (dBm) (dBm) (dB)

5210 -7.93 6.31 -1.62 10 -11.62
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