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Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was at least
20dB below the specification limit.

HIGH CHANNEL (4RU) DATA

Radiated Emissions

T | | o I SO e B N i R v e R

7.9791 35.91 PK-U 36.1 -23.7 0 48.31 - - - - 68.2 -19.89 0 100 H

7.98088 36.21 PK-U 36.1 -23.7 0 48.61 - - - - 68.2 -19.59 0 100 v
*10.63934 33.7 PK-U 37.7 -19.5 0 51.9 - - 74 -22.1 - - 0 100 H
*10.64097 33.35 PK-U 37.7 -19.5 0 51.55 - - 74 -22.45 - - 0 100 v
*15.96181 35.02 PK-U 40.9 -19.5 0 56.42 - - 74 -17.58 0 100 H
*15.96006 34.62 PK-U 40.9 -19.5 0 56.02 - - 74 -17.98 0 100 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
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REPORT NO: 4789555428-E6V3
FCC ID: ASLSMG781B

DATE: AUG 29, 2020

11.6.2. TX ABOVE 1GHz HE40(RU) MODE IN THE 5.3GHz BAND

HARMONICS AND SPURIOUS EMISSIONS — ANT1+ANT2
LOW CHANNEL (9RU) HORIZONTAL
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Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was at least

20dB below the specification limit.

LOW CHANNEL (9RU) DATA
Radiated Emissions

Frequncy esaing oot o117 oozaesst aore_ el oo corr(68) Resding AvgLimi @sovim)

—— Hagn faman | v

2

Margin Peak Lt (dBuvim) Margn i
(@Bu) (dBuvim) (@8) ) (0egs) em)

7.905 37.17 PK-U 36.1 24 0 29.27 - - - 68.2 1893 0 100 H
7.9065 36.84 PK-U 36.1 24 0 28.94 68.2 -19.26 0 100 v
10,5402 3332 PK-U 376 202 0 50.72 682 -17.48 0 100 H
10.5388 33.44 PK-U 376 202 0 50.84. - - - - 68.2 -17.36 0 100 v

*15.81104 349 PK-U 40.7 -19.7 0 55.9 - - 74 181 - - 0 100 H
*1581172 34.72 PK-U 20.7 197 0 55.72 - - 74 1828 0 100 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak

Page 298 of 340

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15E(04)

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433

UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4789555428-E6V3
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Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was at least

20dB below the specification limit.

Radiated Emissions

HIGH CHANNEL (9RU) DATA

Vet Correcied
Frequency adin . or@e) | Readng | AvgLimit(@Buvim Margin eal Limi (dBuVim) Margi ion Resricted (dBu) Margn o Asimah | el ot ol

i reirg oot 2117_00216957 6GH2_He(da] C Corr (48) Foang Avg Limit (dBuvim) P Peak Liit (d8uVIm) s UNI Non-Resticted (dBuvim) s o o Polarty
7.96588 36.86 PK-U 36.1 236 0 29.36 - - - 68.2 1884 0 100 H
7.96544 36.28 PK-U 36.1 236 0 48.78 - - 68.2 -19.42 0 100 v
1062136 3335 PK-U 37.7 193 0 51.75 74 2225 - - 0] 100 H
1061885 33.87 PK-U 37.7 193 0 5227 74 2173 0 100 v
*15.92967 34.26 PK-U 40.9 193 0 55.86 74 1814 0 100 H
1593115 3441 PK-U 209 194 0 5591 74 -18.09 0] 100 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

PK-U - U-NII: Maximum Peak
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REPORT NO: 4789555428-E6V3 DATE: AUG 29, 2020

FCC ID: ASLSMG781B

11.6.3. TX ABOVE 1GHz HE80(RU) MODE IN THE 5.3GHz BAND

HARMONICS AND SPURIOUS EMISSIONS — ANT1+ANT2
MID CHANNEL (18RU) HORIZONTAL
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Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was at least

20dB below the specification limit.

MID CHANNEL (18RU) DATA
Radiated Emissions

,,,,, T
Frequency t Hz ot Reading g Limit im) Magin | peak Limit (@Buvim) ‘on-Restricted (dBuVr Mergin Adimuth | gy

o g oe 117 oomeost screpie) 0c Gor 48) Loy At gBuvin) e —— s NI Non et d6uvin) i s pics poary
7.93502 35.59 PK-U 36.1 -23.7 0 47.99 - - - - 68.2 -20.21 0 100 H
7.93448 3579 PK-U 36.1 237 0 48.19 - - - - 68.2 -20.01 0 100 v
10.57917 33.08 PK-U 37.7 -19.6 0 51.18 - - - - 68.2 -17.02 0 100 H
10.57803 33.06 PK-U 37.7 -19.5 0 51.26 - - - - 68.2 -16.94 0 100 v
*15.86921 34.49 PK-U 408 -19.7 0 55.59 - - 74 -18.41 - - 0 100 H
*15.86942 34.92 PK-U 40.8 -19.7 0 56.02 - - 74 -17.98 0 100 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
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REPORT NO: 4789555428-E6V3 DATE: AUG 29, 2020
FCC ID: ASLSMG781B

11.7. 5.5-5.6 GHz(802.11ax RU mode)
11.7.1. TX ABOVE 1 GHz HE20(RU) MODE IN THE 5.5 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS — ANT1+ANT2
LOW CHANNEL (4RU) HORIZONTAL
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Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was at least
20dB below the specification limit.

LOW CHANNEL(4RU) DATA

Radiated Emissions

MMMMM

Frequncy i oot s117_oreair aciz_HP(ee] oc Corr (48) Loy @avim) Meran i @avim) Meran Restited (dBuvim) tan e Al v
*8.25203 38.36 PK-U 36.4 -25.4 0 49.36 - - 74 -24.64 - 0 100 H
*8.2514 37.63 PK-U 36.4 -25.4 0 48.63 - - 74 -25.37 0 100 v
*11.00002 35.97 PK-U 38.2 -21.9 0 52.27 - - 74 -21.73 0 100 H
*11.00035 35.84 PK-U 38.2 -21.9 0 52.14 - - 74 -21.86 - - 0 100 v
16.49827 35.69 PK-U 40.9 -19.7 0 56.89 - - - - 68.2 -11.31 0 100 H
16.49966 35.66 PK-U 40.9 -19.7 0 56.86 - - - - 68.2 -11.34 0 100 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
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FCC ID: ASLSMG781B

MID CHANNEL (4RU) HORIZONTAL
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Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was at least
20dB below the specification limit.

MID CHANNEL (4RU) DATA

Radiated Emissions

Py s o JR— Je— occon(om) (“am;’ JUE— e [ Hargn e [ I I v
*8.37666 37.6 PK-U 36.3 -25.8 0 48.1 - - 74 -25.9 0 100 H
*8.37141 37.48 PK-U 36.3 -25.8 0 47.98 - - 74 -26.02 0 100 v
*11.1607 36.97 PK-U 38.3 -22.6 0 52.67 - - 74 -21.33 - - 0 100 H
*11.16155 36.93 PK-U 383 -22.6 0 52.63 - - 74 -21.37 - - 0 100 v
16.74013 34.12 PK-U 413 -18.1 0 57.32 - - - - 68.2 -10.88 0 100 H
16.73979 34.66 PK-U 413 -18.1 0 57.86 - - - - 68.2 -10.34 0 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
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REPORT NO: 4789555428-E6V3
FCC ID: ASLSMG781B

DATE: AUG 29, 2020

HIGH CHANNEL (4RU) HORIZONTAL
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HIGH CHANNEL (4RU) VERTICAL
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Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was at least

20dB below the specification limit.

Radiated Emissions

HIGH CHANNEL (4RU) DATA

Freany .z[g:% out a117 oo cors_Hoton) ot e Hagn faman ot w
8.55227 37.22 PK-U 36.3 -24.9 0 68.2 -19.58 0 100 H
8.55019 37.8 PK-U 36.3 -25 0 68.2 -19.1 0 100 v
*11.40079 35.99 PK-U 385 -22.3 0 - - 0 100 H
*11.39831 36.82 PK-U 384 -224 0 - - 0 100 v
17.10162 34.25 PK-U 416 -17.7 0 68.2 -10.05 0 100 H
17.10154 34.29 PK-U 416 -17.6 0 68.2 -9.91 0 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

PK-U - U-NIl: Maximum Peak
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REPORT NO: 4789555428-E6V3 DATE: AUG 29, 2020
FCC ID: ASLSMG781B

11.7.2. TX ABOVE 1GHz HE40(RU) MODE IN THE 5.5GHz BAND
HARMONICS AND SPURIOUS EMISSIONS — ANT1+ANT2
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Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was at least
20dB below the specification limit.

LOW CHANNEL(9RU) DATA
Radiated Emissions

MMMMM Correcied

Frequency § v o e v Limi (@50 Margin ek it (6B Margin UNI Non-Resirict e Margin Adimuh Height ot

P resorg De 3117_c0168717 6GHz_HP(d8] DG Cor (48) ety Avg Limit (@Bovim) P Peak Liit (dBuVIm) P Pt P oo i Polarty
*B.26297 3753 PK-U 364 255 0 2843 - - 74 2557 - 0 100 H
*8.26303 38.33 PK-U 364 255 0 4923 - - 74 2477 0 100 v
*11.01989 35.91 PK-U 382 218 0 52.31 74 2169 0 100 H
*11.02104 35.94 PK-U 382 218 0 52.34 - - 74 -21.66 - - 0 100 v
16.5298 3554 PK-U 209 195 0 56.94 - - - - 682 1126 0 100 H
16.52916 35.82 PK-U 0.9 195 0 57.22 - - - - 68.2 1098 0 100 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
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FCC ID: ASLSMG781B
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Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was at least
20dB below the specification limit.

MID CHANNEL(9RU) DATA

Radiated Emissions

Vet Correcied

Frequency Margin Margin NI Non Restrted agn [ Az " Height

o reing oot a117_o016s17 6GHz_HP(d8] e Corr (48) ey Avg Limit (dBuvim) Py Peak Uimit (dBuvim) Py P P P s Polarty
*B.39641 38.09 PK-U 363 26 0 4839 - - 74 25,61 0] 100 H
*B.38067 37.67 PK-U 363 258 0 2817 - - 74 2583 0 100 v
*1117541 36.05 PK-U 383 224 0 51.95 - 74 -22.05 - - 0] 100 H
*11.17088 36.02 PK-U 383 225 0 5182 - - 74 22.18 - - 0 100 v
16.7717 34.57 PK-U 414 17.9 0 58.07 - - - - 68.2 1013 0 100 H
16.77092 3464 PK-U 414 -17.9 0 58.14 - - - - 682 -10.06 0] 100 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
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HIGH CHANNEL (9RU) HORIZONTAL
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Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was at least
20dB below the specification limit.

HIGH CHANNEL (9RU) DATA

Radiated Emissions

eter Correcied
Frequency . . o G I Margin ek Limit (B0 Margin NI Non Restrcted vagn [ Az " Height ot

P resorg De 3117_c0168717 6GHz_HP(d8] DG Cor (48) ey Avg Limit (@Bovim) s Peak Liit (dBuVIm) s P b P P Polarty
850426 37.85 PK-U 363 254 0 4875 - - - - 68.2 -19.45 0 100 H
850239 37.87 PK-U 363 255 0 4867 - - 682 1953 0 100 v
+11.34562 36.75 PK-U 384 224 0 52.75 - - 74 21.25 - - 0 100 H
1133624 36.12 PK-U 384 224 0 5212 - - 74 2188 - - 0 100 v
17.01332 34.97 PK-U 417 176 0 59.07 - - - - 68.2 9.13 0 100 H
17.01359 34.63 PK-U 417 176 0 58.73 - - - - 68.2 9.47 0 100 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
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REPORT NO: 4789555428-E6V3 DATE: AUG 29, 2020
FCC ID: ASLSMG781B

11.7.3. TX ABOVE 1GHz HE80(RU) MODE IN THE 5.5GHz BAND

HARMONICS AND SPURIOUS EMISSIONS — ANT1+ANT2
LOW CHANNEL (18RU) HORIZONTAL
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Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was at least
20dB below the specification limit.

LOW CHANNEL (18RU) DATA
Radiated Emissions

d o
ey e on - - [~ s Jo— argn [— argn o s Hag faman | oot gy
*8.30397 37.04 PK-U 36.4 -25.2 0 48.24 - - 74 -25.76 0 100 H
* 8.2934 37.36 PK-U 36.4 -25 0 48.76 - - 74 -25.24 0 100 v
*11.05353 36.17 PK-U 38.2 -21.7 0 52.67 - - 74 -21.33 0 100 H
*11.0533 35.69 PK-U 38.2 -21.7 0 52.19 - - 74 -21.81 - - 0 100 v
16.59513 35.2 PK-U 41 -19.2 0 57 - - - - 68.2 -11.2 0 100 H
16.58257 35.92 PK-U 40.9 -19.1 0 57.72 - - - - 68.2 -10.48 0 100 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
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HIGH CHANNEL (18RU) HORIZONTAL

1.‘,‘UL SUWOMN Lab Chamber 1 2H28 Aug 3 23:49:45
: ted Emissions 3-Heters
1 BE}
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Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was at least
20dB below the specification limit.

HIGH CHANNEL (18RU) DATA

Radiated Emissions

MMMMM Correcied

Frequency . Margin Margin NI Non Restrted vagn [ Az " Height

o reaing oot 3117_o0168717 6GHz_HP(d8] e Corr (48) Sewing v Limit dBuvim) Py Peak Uimit (dBuvim) Py P P P P Polarty
*8.40711 382 PK-U 363 259 0 286 - - 74 254 0 100 H
*B.41036 37.99 PK-U 363 259 0 2839 - - 74 25,61 0 100 v
*11.23105 36.62 PK-U 384 222 0 5282 - - 74 2118 - - 0 100 H
*11.22807 36.1 PK-U 384 22.2 0 52.3 - - 74 217 - - 0 100 v
16.83229 34,54 PK-U 415 18.7 0 57.34 - - - 68.2 -10.86 0 100 H
16.83887 3452 PK-U 415 -18.7 0 57.32 - - - - 682 1088 0 100 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
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11.8. 5.8 GHz(802.11ax RU mode)
11.8.1. TX ABOVE 1GHz HE20(RU) MODE IN THE 5.8GHz BAND

HARMONICS AND SPURIOUS EMISSIONS — ANT1+ANT2
LOW CHANNEL (4RU) HORIZONTAL

I 2828 Aug 4 @A8:28: 25

Radigted Emis=ion= 3-Meter=
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F N 780555
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T RS Wi g Wl Gme P Ve Fertie | feg @0 WU i e Sep P Vapies e

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was at least
20dB below the specification limit.

LOW CHANNEL (4RU) DATA
Radiated Emissions

cccccccccccccc

Foqry s out o117 oomesrar aore_ el oo corr(68) g | e (aBuvim) Mo e it (@) Mo Masin o et | poin v
8.62126 37.14 PK-U 36.3 -24.9 0 48.54 - - -19.66 0 100 H
8.60819 36.78 PK-U 36.3 -24.8 0 48.28 - - - - -19.92 0 100 \

*11.47474 35.95 PK-U 385 -22.2 0 52.25 - - 74 -21.75 - 0 100 H

*11.47659 35.75 PK-U 385 -22.2 0 52.05 - - 74 -21.95 - - 0 100 v
17.23005 34.33 PK-U 413 -175 0 58.13 - - - - 68.2 -10.07 0 100 H
17.23702 35.61 PK-U 413 -17.5 0 59.41 - - - - 68.2 -8.79 0 100 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
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MID CHANNEL (4RU) HORIZONTAL

1.‘,‘LIL SUWON Lab Chamber 1 2H28 Aug 4 a1:89: 37
N Radioted Emissions 3-Msters
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Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was at least
20dB below the specification limit.

MID CHANNEL (4RU) DATA

Radiated Emissions

MMMMM Correcied
Frequency . w Margin NI Non Restrted vagn [ Az " Height
o reaing oot 3117_o0168717 6GHz_HP(d8] e Corr (48) i v Limit dBuvim) Py Peak Uimit (dBuvim) Py P P P P Polarty
8.67667 37.56 PK-U 364 255 0 48.46 - - - - 682 1974 0 100 H
8.67959 37.26 PK-U 364 255 0 28.16 - - 68.2 2004 0 100 v
1156879 36.05 PK-U 386 223 0 5235 74 2165 - - 0 100 H
1157668 36.77 PK-U 386 22.2 0 53.17 - - 74 -20.83 - - 0 100 v
17.36325 34.44 PK-U 412 7.7 0 57.94 - - - - 68.2 -10.26 0 100 H
17.35382 3423 PK-U 412 178 0 57.63 - - - - 682 1057 0 100 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
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HIGH CHANNEL (4RU) HORIZONTAL
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N Radioted Emissions 3-Meters
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Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was at least
20dB below the specification limit.

HIGH CHANNEL (4RU) DATA

Radiated Emissions

Wieter Conecied
Frequency Reading et a117_o0ss8717 6GHz_HP(dB] C Corr (48) Reading Avg Limit (dBvim) Ve Peak Linit (dBuvim) Ve NI o Restcted Vaar | hame " fea Polarty
(GHa) e - ! (@Baving (@) (@) (@Buvim) (@8) (0egs) em)
8.7303 37.94 PK-U 364 257 0 4864 - - - - 68.2 -19.56 0 100 H
8.72904 37.64 PK-U 36.4 257 0 4834 - - - - 68.2 -19.86 0 100 v
*11.64512 36.1 PK-U 387 218 0 53 - - 74 -21 - - 0 100 H
+11.64221 36.09 PK-U 387 219 0 52.89 74 2111 - - 0 100 v
17.46663 34.98 PK-U 412 176 0 58.58 - - - - 68.2 -9.62 0 100 H
17.48001 34.68 PK-U 412 176 0 58.28 - - - - 68.2 -9.92 0 100 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
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11.8.2. TX ABOVE 1GHz HE40(RU) MODE IN THE 5.8GHz BAND

HARMONICS AND SPURIOUS EMISSIONS — ANT1+ANT2
LOW CHANNEL(9RU) HORIZONTAL
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Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was at least
20dB below the specification limit.

LOW CHANNEL(9RU) DATA
Radiated Emissions

cccccccc
e e o - . oo | | woun woovm v [E— v ot s vagn | s | e v
8.63538 36.87 PK-U 36.3 -25 0 48.17 - - - - 68.2 -20.03 0 100 H
8.63878 36.87 PK-U 36.3 -25 0 48.17 - - - - 68.2 -20.03 0 100 v

*11.51772 36.56 PK-U 385 -22.4 0 52.66 - - 74 -21.34 - - 0 100 H
*11.5046 36.21 PK-U 385 -22.4 0 52.31 - - 74 -21.69 - - 0 100 v
17.25727 34.28 PK-U 413 -17.4 0 58.18 - - - - 68.2 -10.02 0 100 H
17.25887 34.63 PK-U 413 -17.4 0 58.53 - - - - 68.2 -9.67 0 100 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
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HIGH CHANNEL (9RU) HORIZONTAL
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1 BE}
9g|
gal
I
Tt 76
5
;
£ 6o

: 0 ) - e
2 s -
Y 4| I
38| s M
P

[P

20

— EE— - —— ey T 3
Frequency (GHz)
T G T R G Sy T Vs el | B W0 WS G Wt e e Tl Pl
HIGH CHANNEL (9RU) VERTICAL
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Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was at least
20dB below the specification limit.

HIGH CHANNEL (9RU) DATA

Radiated Emissions

MMMMM Correcied
Frequency . w Margin NI Non Restrted vagn [ Az " Height
o reaing oot 3117_o0168717 6GHz_HP(d8] e Corr (48) Sewing v Limit dBuvim) Py Peak Uimit (dBuvim) Py P P P P Polarty
8.69659 38.09 PK-U 364 256 0 4889 - - - - 682 1931 0 100 H
8.69281 37.46 PK-U 364 255 0 48.36 - - 68.2 -19.84 0 100 v
* 1159222 36.27 PK-U 386 221 0 52.77 74 2123 - - 0 100 H
1159818 36.36 PK-U 386 22 0 52.96 - - 74 -21.04 - - 0 100 v
17.39212 34.08 PK-U 412 178 0 57.48 - - - - 68.2 1072 0 100 H
17.38193 339 PK-U 412 17.7 0 574 - - - - 682 108 0 100 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
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11.8.3. TX ABOVE 1GHz HE80(RU) MODE IN THE 5.8GHz BAND

HARMONICS AND SPURIOUS EMISSIONS — ANT1+ANT2
MID CHANNEL (18RU) HORIZONTAL

" 2828 Aug 4 B3:51:44
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Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was at least
20dB below the specification limit.

MID CHANNEL (18RU) DATA

Radiated Emissions

| oy | o | v | wwwm | ooom - SR s s g | e T T Ny
8.66479 37.38 PK-U 36.4 -25.1 0 - - 68.2 -19.52 0 100 H
8.67213 37.42 PK-U 36.4 -25.4 0 48.42 - - - - 68.2 -19.78 0 100 v

*11.54508 35.99 PK-U 385 -22.3 0 52.19 - - 74 -21.81 - - 0 100 H

*11.56085 35.74 PK-U 38.6 -22.3 0 52.04 - - 74 -21.96 - - 0 100 v
17.32223 34.72 PK-U 41.3 -17.5 0 58.52 - - - - 68.2 -9.68 0 100 H
17.33072 34.14 PK-U 41.2 -17.7 0 57.64 - - - - 68.2 -10.56 0 100 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
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11.9. Spurious Emissions for Simultaneous Transmission
11.9.1. Worst test case RSDB condition
Case 1 2.4 GHz WLAN 5GHz WLAN
ANT1 + ANT2 ANT1 + ANT2
Mode 802.11b 802.11a
Channel 1 Note. 165
Frequency[MHZ] 2412 5825
Data Rate 1Mbps 6Mbps
Axis (Worst) X&Y

Note. All low, middle, and high channels of 11b mode were checked, and only the worst test
case was listed in the report.

11.9.2. Worst test case non-DBS + Bluetooth condition
2.4 GHz 2.4 GHz
Case 2 Bluetooth WLAN :SPHVAL@PZ
ANT1 ANT2
Mode BDR 802.11b 802.11a
Channel 78 1 165
Frequency[MHZ] 2480 2412 5825
Data Rate 1 Mbps 1 Mbps 6Mbps
Axis (Worst) X&Y

NOTE

The lowest margin condition among the channels and modes were selected for test.
Low, mid, and high channels of 2.4GH WLAN were tested, and the worst case configuration &

data were listed in the test report.
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11.9.3. Test Results

Spurious emission for Simultaneous Transmission
Casel. — X axis

HORIZONTAL

1 1 gL SUMON Lob Chomber | 2828 Aug 12 28:35:26
Radiated Emissions 3-Meters
AC Adop / Earphone
| A+ 11 5825 A X
- L L A L i ™,
7@
5al ‘
] I
50/ /
sl
LN ! >
_ 2 -
JUM M .
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Frequency (GHz)
T 0 W ervitn D o Sew o Tk faive | e B HWUE Rl Dy ok Sy T TR Fallm
| gL SUUON Lob Chomber_| 2828 fug 12 20:35:26
Radioted Emissions 3-Meters
. Number : 47689582668
86 asung
/ AC Adopter / Earphone
: 2412 A + 11a 5825 A &
Q]| Ta g e oy 28862
7@
g
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> 5@
S 2 6
=S
46 = 4
E @
36
28
=] 8
Frequency (GHz)
T 0 RN Peritn D o Sew o Tk faive | e B EWUE R Deig ok Sy P TR Pl
Freauency Reaing oot st17_ooateos sorz Lolem o1 Nowrice) oo corr (08) oning JoT—— Margn Peak it (@Buvim) Margin Ol o et Margin Aot ekt Potarty
oy Reaing Seairs @) ) i) o o009 e
*4.82378 47.89 PK2 34.2 -30.6 .3 0 51.79 - - 74 -22.21 - - 149 155 H
452396 2006 AVL 32 06 3 0 3396 B B B B B B a9 155 ]
*4.8239 4767 PK2 34.2 -30.6 3 0 51.57 - - 74 -22.43 - - 204 100 v
*4.82398 40.89 MAv1 34.2 -30.6 .3 0 44.79 54 -9.21 - - - - 204 100 v
Frequercy Aaaa ou a7 ooziens oz et oc con (@8) Goning AvgLimt i) Marin p—— Hargn [EOTp———— Hargn pamn He oty
) s - - @owim ¢ @) @) ) (0c0s) em
523762 3616 PR % 55 o 4856 - , 7 544 B B 0 00 W
* 8.23804 37.49 PK-U 36 -25.6 0 47.89 - - 74 -26.11 0 100 v
* 1164851 372 PRU 385 218 0 539 , 5 7 201 0 00 W
* 1164998 3597 KU 385 215 0 5257 - , 7 2143 0 00 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average

PK-U - U-NII: Maximum Peak
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Casel. — Y axis

HORIZONTAL
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Radiated Emissians 3-Meters
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VERTICAL

1 gUL_SUWON Lob Chamber I 2828 Aug 12 17:58:48
Radiated Emissions 3-Meters
, : Project Nurher 4789582668
BB e R Tunhe
: Config:EUT / AC Adopter / Eorphone
i Mode:T1o 2412 A + 11a 5825 A ¥
Qe Ta o e g 28862
D eer e e e e e e e e e e e et 555t 555 e e e e e e e ere e et e et e e e e e e e e
7@
5
55 Avg Limit Usm
2 5]
o o,
o
48 2
36
28
a [):]
Frequency (GHz)
T 0 RN Peritn D o T R e e R WU Relifin Deuieg b S P Sl Pl
Frequrcy Readin o a117_coz10087 schz_Lolas] 015 Nottiee) oc con (@8) Seaing v Limit ey Margn Peak Linit (@@uvim) Margn UINon Festicied Margn Aemn Hegnt Polas
Gy ey & . . e g ) a8 @Bavim) ) eas) om v
*4.82408 49.88 PK2 34.2 -30.6 3 0 53.78 - - 74 -20.22. 116 279 H
*4.82392 44.54 MAv1 34.2 -30.6 .3 0 48.44 54 -5.56 - - 116 279 H
*4.82374 4831 PK2 34.2 -30.6 3 0 52.21 - - 74 -21.79 96 156 v
*4.82398 39.93 MAv1 34.2 -30.6 .3 0 43.83 54 -10.17 - - 96 156 v
Frequency Reaing o s117_ 00210057 acz_HPiee] oc can (68) Sening. g i (@B vagn Peak i (Buvim) vagn NI Nor Resitced (@8avim) Margn pemun Heig: potarty
0 @Bu) _ _ (@Buvim) o o e ©eg9) on
*8.24979 38.65 PK-U 36 -25.5 0 49.15 74 -24.85 0 100 H
*8.25168 38.11 PK-U 36 -25.4 0 48.71 74 -25.29 0 100 v
*11.64904 35.88 PK-U 38.5 -21.8 0 52.58 74 -21.42 0 100 H
*11.64849 36.11 PK-U 385 -21.8 0 52.81 74 -21.19 0 100 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average

PK-U - U-NII: Maximum Peak
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Case2. — X axis

1 gUL_SUWON Lob Chanber_| 2828 Aug 13 B7:48:20
Radiated Emissions 3-Meters
; Project| Nunhsr 4769555428
ag Client po sung
Config / AC Adopte
Had 430 AB+b 2412 A2+o 5825 4 X
98 Tested by: 20881
a6 : : [
3 i
: 7 L L [
] H
2 BB “ -t + i ;
] H
- Ava Limit W/ m i
58 t . :
1 i 5
] — ) : a
b M ‘ !
36 : f
28 :
- 7 - - - - TTw- - s
Freguency (GHz)
ooy (63 TR At ety ok Seq  Fu Tepied Fositien ooy (G0 U R Doy ok S
1 gUL_SUWON Lob Chanber_| 2828 Aug 13 B7:48:20
Radiated Emissions 3-Meters
. Project Nunber:47 28
ag Client:Bomsun:
Conf / AC Ado
Had 480 AB+L AZ+a 5825 A X
90, Test y: 28881
aa .
78 :
68 4
El . Limit i :
i s a m n i
= i
S 2 L
48 54
| o ;
36 H
20 :
] B
Frequency (GHz)
o 16727 RS BarAt et/ P T R e T (57 T Rl et/ Mok S Fio Fopeade Penl o
Frequency Metet Conected Margin Margin UNII Non-Restricted Margin Azimuth Height
i reaarg oer 3117_00218957 5GHz_LPld] DTS NotehjoB] 0C Corr (68) Feaang Avg Limit (dBuvim) ™) Peak Limit (dBuVIm) @8 (dBuvim) Py (begs) (om) Polary
*4.8238 49.43 PK2 342 -30.6 3 0 53.33 - - 74 -20.67 148 155 H
*4.82398 39.42 MAv1 34.2 -30.6 3 0 43.32 54 -10.68 - - 148 155 H
*4.82414 47.97 PK2 34.2 -30.6 3 0 51.87 - - 74 -22.13 189 100 v
*4.82388 38.01 MAvVL 34.2 -30.6 3 0 41.91 54 -12.09 - - 189 100 \
*4.95917 42.79 PKFH 34.1 -30.3 3 0 46.89 - - 74 -27.11 360 100 H
*4.95834 43.93 PKFH 341 -30.4 3 0 47.93 74 -26.07 360 100 \
Frequency Readn ot 117 oonees? scwz_wpiee] oc corr (08) Geaing Ao Limi (dBuvim) Marin Pesk i (dauvim) Marin NI Non Resrctd (@avim) Margin pamn Hoignt Potar
) e . . e d ) ) & ™ 0egs) m v
*11.65506 36.59 PK-U 385 -21.8 0 53.29 74 -20.71 360 100 H
*11.65587 36.08 PK-U 38.5 -21.8 0 52.78 74 -21.22 360 100 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average

PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
PK-U - U-NII: Maximum Peak
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Case2. — Y axis

, 'HLLIL SUWON Lok Chomber | 2828 Aug 13 B88:408:51
Fadioted Emissian -Meters
186
i 2480 AB+b 2412 AZ+a SB25 A Y
98 by: 28881
26
. a 8
Fregusncy (GHz)
[ Fonge et RIAEd FaffAitn  Datiig Mok Smp i @oupaifods Position | Forge () RN Aef /At Dot/ fog Mok Senp Fie  Soupailode Fomilion
, 'HLLIL SUWON Lok Chomber | 2828 Aug 13 B88:408:51
Radiated Emissions 3-Meters
186
i 2480 FB+b 2412 AZ+o SBZ5 A Y
98 oy 28881
&aa
] -
o 78
(15|
568
2 =}
5} o
46 =
! a
38
26
. a 8
Fregusncy (GHz)
[ Fonge et RIAEd Bef/Rtin  lat/fvg Mock Sy Pla #opaithde  Pasition | Forge () RN Relffttn  Det/fog Mo ey Pz Fompaltode  Pomition
ey reeing a117_conos saz Lo S oc con (08 e - e ——— Hergn oen st | vagn | g ||y
(G " 8 8 5 oy ) @) (@Buvim) ) ©eg5) o
*4.82394 43.22 PK2 342 -30.6 3 0 47.12 - - 74 -26.88 106 145 H
* 4.82402 38.82 MAvVL 342 -30.6 3 0 42.72 54 -11.28 - - 106 145 H
* 4.82396 48.23 PK2 34.2 -30.6 3 0 52.13 - - 74 -21.87 103 127 v
*4.82396 38.41 MAvVL 34.2 -30.6 3 0 4231 54 -11.69 - - - - 103 127 \
*4.9598 43.04 PKFH 341 -30.3 3 0 47.14 - - 74 -26.86 - - o 100 H
*4.96081 43.43 PKFH 341 -30.3 3 0 4753 74 -26.47 - - 0 100 \
Froqency Readng ou a7 comens ac veiae) oo carr(08) ening or—— i e Marin U on-Restictd (i) Marin pamn Heigt polay
(GH2) (dBuv) - - (dBuVim) (d8) (d8) (@8) {(Degs) {cm)
*11.66212 30.35 PK-U 385 -21.7 0 47.15 74 -26.85 - - 0 100 H
*11.66209 30.29 PK-U 385 -21.7 0 47.09 74 -26.91 - - 0 100 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average

PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

PK-U - U-NII: Maximum Peak
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12. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

=l SUWON Lab Chamber 2 2828 Jul 28 17:17:08
a5 - - —_

ioted Emisszions - 3 Meters

4789555428

85

CdB
%
L
Py
£
;f
3
%
SN
:}rr 5
\

38 ’ ’ ee T {Eee

Fomge ¥ e Raf/Atkn, Det/ g Pece e Fis foapuithds  Fosltion Farge (W FEMBS Fef/fnkn Dot/ g Node Samp Fiz  upa/teds  Fozition
12361800 120%(-6 )/ 0K/ 10 PERK/LogPur—lliden  165wsecCAuta) i H

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

95 J SUWON Lak Chamber 2 . 2828 Jul 28 17:17:88
§ Ra Emissions - 3 Meters
85 :;I 4789555428
Co fidopte
Mo UNTT
75] Tested 8B96
65
S a5
8 4
25,
-
- a
ket - : 11 E— EE— - S {Eme
Frequency (MHz)
T T L~ I e T T e T
Below 1G Data
Meter Corrected L . . .
Marker Frfh‘}fz';cy Reading Det VULB9163_749 Below_1G[dB] Reading %F;E\';'/Tn'; M(Z’g)'” /?é';"”s‘;' H(i'lg;" Polarity
(dBuV) (dBuV/m) 9
1 47.557 35.04 Pk 19.8 -31.8 23.04 40 -16.96 0-360 400 H
2 97.027 43.66 Pk 17.4 -31.4 29.66 43.52 -13.86 0-360 300 H
3 148.146 36.47 Pk 14 -31.1 19.37 43.52 -24.15 0-360 200 H
4 47.654 40.39 Pk 19.8 -31.8 28.39 40 -11.61 0-360 100 \
5 95.378 40.85 Pk 17.3 -31.4 26.75 43.52 -16.77 0-360 100 \
6 145139 3334 Pk 14.1 311 16.34 4352 2718 0-360 100 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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13. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)
IC RSS-GEN Clause 8.8

Fregquency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 GG o 56 56 to 46
0.5-5 56 4
5-30 Gl S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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WORST EMISSIONS

LINE 1 DATA
Iﬁ‘a_‘L SUWON Lab AC Shield Roaom 2820 Jul 38 22:56:23
Conducted RFI Uoltage
98- TS e S
ConfigiEUT / AC Adopter
Mode AC Lire UNII
o1 [ — “1Test by:22943
78
i 685 k‘ CFR 47 FCC PRRT VS Grast B
E:
5 5@ i . ‘
+ @ H P
3 gl 3 = e
3 > ' :
3@ T ST T TN Jnf.‘ﬁjfﬂ'wqm o
MNog Ul { iy [‘V Iy H H WMW e
28 oo f i L l i W
L% /I FRY e h'\ U il W"Ulll'\‘ "' a4
15 W LA T Y
E i Vo
5 — i I
Frequensy (MHz)
Rarge () RELABU Fefitin  [ei/Ar ke Secp Ple  Fupsifiode Label Range (Hz1 T Ref/Mtn  Det/fvg Hode Sueep Pio fupsifode Lobel
Trace Markers
Range 1: Phase L1 .15 - 30MHz
. CFR 47 CFR 47
Frequency Meter 101836 Wit g pros  COMeCted oo pART  Margin | FCCPART  Margin
Marker (MH2) Reading  Det h S(dB) Reading 1o caes B (dB) 15 Class B (dB)
(dBuv) Ex_L1[dB] (dB(uVolts)) op v
1 201 37.52 Pk 9.9 2 47.62 63.57 -15.95 - -
2 207 21.54 Av 9.9 2 31.64 - - 53.32 -21.68
3 .342 31.31 Pk 9.9 2 41.41 59.15 -17.74 - -
4 .348 15.46 Av 9.9 2 25.56 - - 49.01 -23.45
5 .693 31.39 Pk 9.9 2 41.49 56 -14.51 - -
6 .687 24.05 Av 9.9 2 34.15 - - 46 -11.85
7 4.77 26.2 Pk 9.8 3 36.3 56 -19.7 - -
8 4.794 12.97 Av 9.8 3 23.07 - - 46 -22.93
9 9.165 29.81 Pk 9.9 4 40.11 60 -19.89 - -
10 9.15 14.08 Av 9.9 4 24.38 - - 50 -25.62
11 12.867 27.74 Pk 10 4 38.14 60 -21.86 - -
12 12.876 13.68 Av 10 4 24.08 - - 50 -25.92

Pk - Peak detector
Av - Average detection
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LINE 2 DATA
IH‘“JL SUWON Lab AC Shield Room 2828 Jul 38 22:56:23
: Conducted RFI Uoltoge
o8- A CT T Nome ‘Samoung
Config:EUT / AC Adapter
Mode ! AC_Lime_UNII
8@k “1Test by:22943
78—
= ™ —
3 &g ke - s rash
3 5o 13 :
el 7 15 E
9 ‘- I @ 1
3 48 "‘x'\'ff!‘ Lo o fY "\’“ h ?
% V W |Ii Il 1@1 'lﬁ 19
i
: ’q“'\} R on Wil k""f' A i W A Ww‘ i i i
2 T T S T TPA S B f \l
) W e | A i »w I Il“J | M
v ! "MMI '\f i, H'q /2 /\WV\ m r" v "W |
14 ; I\"‘\\j‘f o
5 i
Frequency (MHz)
Range (MHz) REWABY Ref/dttn  Det/Avy Mode Sweep Ptz ¥Sepz/Mode  Label Fur\.;: 'lD&l PEI;."JEUL_‘ ﬁe!’{ﬂ\tn Iﬂ‘etfkvg Mode wseﬁ r,‘ﬁ‘ 'S\Hﬁfrudi ‘Lrlf\ .
Trace Markers
Range 2: Phase N .15 - 30MHz
Veter Corrected CFR 47 CFR 47
Marker | Freauency Re: dieng et 101836 Wit  CABLELOS ;eazcineg FCCPART  Margin  FCCPART  Margin
(MHz) (dBuv) h EX_NI[dB] S(dB) (dB(uVolts)) 15 Cé;ss B (dB) 15 (;Ie\llss B (dB)
13 .204 37.62 Pk 9.9 2 47.72 63.45 -15.73 - -
14 21 18.46 Av 9.9 2 28.56 - - 53.21 -24.65
15 276 34.79 Pk 9.7 2 44.69 60.94 -16.25 - -
16 276 17.46 Av 9.7 2 27.36 - - 50.94 -23.58
17 .678 32 Pk 9.9 2 42.1 56 -13.9 - -
18 .687 23.97 Av 9.9 2 34.07 - - 46 -11.93
19 5.043 25.45 Pk 9.8 .3 35.55 60 -24.45 - -
20 5.043 12.4 Av 9.8 .3 225 - - 50 -27.5
21 8.886 27.92 Pk 9.9 4 38.22 60 -21.78 - -
22 8.889 13.02 Av 9.9 4 23.32 - - 50 -26.68
23 12.783 26.04 Pk 10.1 .3 36.44 60 -23.56 - -
24 12.78 11.71 Av 10.1 3 22.11 - - 50 -27.89
Pk - Peak detector
Av - Average detection
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14. DYNAMIC FREQUENCY SELECTION

14.1. OVERVIEW

14.1.1.  LIMITS

ECC

§15.407 (h), FCC KDB 905462 D02 “COMPLIANCE MEASUREMENT PROCEDURES FOR
UNLICENSED-NATIONAL INFORMATION INFRASTRUCTURE DEVICES OPERATING IN
THE 5250-5350 MHz AND 5470-5725 MHz BANDS INCORPORATING DYNAMIC

FREQUENCY SELECTION” and KDB 905462 D03 “U-NII CLIENT DEVICES WITHOUT
RADAR DETECTION CAPABILITY”.
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Table 1: Applicability of DFS requirements prior to use of a channel

Requirement Operational Mode

Master | - or deteatior) | radar deteciion)
Non-Occupancy Period Yes Not required Yes
DFS Detection Threshold Yes Not required Yes
Channel Availability Check Time | Yes Not required Not required
U-NII Detection Bandwidth Yes Not required Yes

Table 2: Applicability of DFS requirements during normal operation

Requirement Operational Mode

Master Client Client

(without DFS) (with DFS)

DFS Detection Threshold Yes Not required Yes
Channel Closing Transmission Time Yes Yes Yes
Channel Move Time Yes Yes Yes
U-NII Detection Bandwidth Yes Not required Yes
Additional requirements for Master Device or Client with Client
devices with multiple bandwidth Radar DFS (without DFS)
modes
U-NII Detection Bandwidth and All BW modes must be tested | Not required

Statistical Performance Check
Channel Move Time and Channel | Test using widest BW mode Test using the

Closing Transmission Time available widest BW mode
available for the link
All other tests Any single BW mode Not required

Note: Frequencies selected for statistical performance check (Section 7.8.4) should
include several frequencies within the radar detection bandwidth and frequencies near the
edge of the radar detection bandwidth. For 802.11 devices it is suggested to select
frequencies in all 20 MHz channel blocks and a null frequency between the bonded 20
MHz channel blocks.
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Table 3: Interference Threshold values, Master or Client incorporating In-Service Monitoring

Maximum Transmit Power Value

(see notes)
E.I.LR.P. 2 200 mill watt -64 dBm
E.l.R.P. <200 mill watt and -62 dBm
power spectral density < 10 dBm/MHz
E.l.R.P. <200 mill watt that do not meet power spectral -64 dBm
density requirement

Note 1: This is the level at the input of the receiver assuming a 0 dBi receive antenna

Note 2: Throughout these test procedures an additional 1 dB has been added to the
amplitude of the test transmission waveforms to account for variations in measurement
equipment. This will ensure that the test signal is at or above the detection threshold level to
trigger a DFS response.

Note 3: E.I.R.P. is based on the highest antenna gain. For MIMO devices refer to KDB
publication 662911 DO1.

Table 4. DFS Response requirement values

Parameter Value

Non-occupancy period 30 minutes

Channel Availability Check Time 60 seconds

Channel Move Time 10 seconds (See Note 1)
Channel Closing Transmission Time 200 milliseconds +

approx. 60 milliseconds
over remaining 10
second period.

(See Notes 1 and 2)
U-NII Detection Bandwidth Minimum 100% of the U-
NIl 99% transmission
power bandwidth.

(See Note 3)

Note 1: Channel Move Time and the Channel Closing Transmission Time should be
performed with Radar Type 0. The measurement timing begins at the end of the Radar
Type 0 burst.

Note 2: The Channel Closing Transmission Time is comprised of 200 milliseconds starting
at the beginning of the Channel Move Time plus any additional intermittent control signals
required to facilitate a Channel move (an aggregate of 60 milliseconds) during the
remainder of the 10 second period. The aggregate duration of control signals will not count
quiet periods in between transmissions.

Note 3: During the U-NII Detection Bandwidth detection test, radar type 0 should be used.
For each frequency step the minimum percentage of detection is 90 percent.
Measurements are performed with no data traffic.
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Table 5 — Short Pulse Radar Test Waveforms

Radar | Pulse PRI Pulses Minimum Minimum
Type | Width (usec) Percentage Trials
(usec) of Successful
Detection
0 1 1428 18 See Note 1 | See Note
1
1 1 Test A: 15 unique 60% 30
PRI values randomly
selected from the list Roundup:
of 23 PRI values in | {(1/360) x (19 x 10° PRIysec)}
table 5a
Test B: 15 unique
PRI values randomly
selected within the
range of 518-3066
usec. With a
minimum increment
of 1 usec, excluding
PRI values selected
in Test A
2 1-5 150-230 23-29 60% 30
3 6-10 200-500 16-18 60% 30
4 11-20 200-500 12-16 60% 30
Aggregate (Radar Types 1-4) 80% 120
Note 1: Short Pulse Radar Type 0 should be used for the Detection Bandwidth test, Channel
Move Time, and Channel Closing Time tests.

Table 6 — Long Pulse Radar Test Signal

Radar Pulse Chirp PRI Pulses | Number Minimum Minimum
Waveform Width Width | (usec) per of Percentage Trials
Type (usec) | (MHz) Burst Bursts | of Successful
Detection
5 50-100 5-20 1000- 1-3 8-20 80% 30
2000
Table 7 — Frequency Hopping Radar Test Signal
Radar Pulse | PRI | Pulses | Hopping Hopping Minimum Minimum
Waveform | Width | (usec) | per Rate Sequence Percentage of Trials
Type (Usec) Hop (kHz) Length Successful
(msec) Detection
6 1 333 9 0.333 300 70% 30
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14.1.2.

TEST AND MEASUREMENT SYSTEM

CONDUCTED METHOD SYSTEM BLOCK DIAGRAM

Signal Generator
N5182B (w N5172B)

10MHz

E[EQUEHC!

Reference

10dB Pad
PE7087-10

Spectrum Analyzer
N9010A

1575

2Way Combiner

2Way Combiner
1575

10dB Pad X 3
PE7087-10

10dB Pad X 2

Client
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SYSTEM OVERVIEW

The short pulse and long pulse signal generating system utilizes the Keysite Signal Studio for
Pulse Building as N5172B. The Vector Signhal Generator has been validated by the NTIA. The
hopping signal generating system utilizes the CCS simulated hopping method and system,
which has been validated by the DoD, FCC and NTIA. The software selects waveform
parameters from within the bounds of the signal type on a random basis using uniform
distribution.

The short pulse types 1, 2, 3 and 4, and the long pulse type 5 parameters are randomized at
run-time.

The hopping type 6 pulse parameters are fixed while the hopping sequence is based on the
August 2005 NTIA Hopping Frequency List. The initial starting point randomized at run-time and
each subsequent starting point is incremented by 475. Each frequency in the 100-length
segment is compared to the boundaries of the EUT Detection Bandwidth and the software
creates a hopping burst pattern in accordance with Section 7.4.1.3 Method #2 Simulated
Frequency Hopping Radar Waveform Generating Subsystem of KDB 905462 D02. The
frequency of the signal generator is incremented in 1 MHz steps from F. to Fy for each
successive trial. This incremental sequence is repeated as required to generate a minimum of
30 total trials and to maintain a uniform frequency distribution over the entire Detection
Bandwidth.

The signal monitoring equipment consists of a spectrum analyzer. The aggregate ON time is

calculated by multiplying the number of bins above a threshold during a particular observation
period by the dwell time per bin, with the analyzer set to peak detection and max hold.

SYSTEM CALIBRATION

A 50-ohm load is connected in place of the spectrum analyzer, and the spectrum analyzer is
connected to a horn antenna via a coaxial cable, with the reference level offset set to (horn
antenna gain — coaxial cable loss). The signal generator is set to CW mode. The amplitude of
the signal generator is adjusted to yield a level of =64 dBm as measured on the spectrum
analyzer.

Without changing any of the instrument settings, the spectrum analyzer is reconnected to the
Common port of the Spectrum Analyzer Combiner/Divider. The Reference Level Offset of the
spectrum analyzer is adjusted so that the displayed amplitude of the signal is —64 dBm.

The spectrum analyzer displays the level of the signal generator as received at the antenna
ports of the Master Device. The interference detection threshold may be varied from the
calibrated value of —64 dBm and the spectrum analyzer will still indicate the level as received by
the Master Device.
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ADJUSTMENT OF DISPLAYED TRAFFIC LEVEL

A link is established between the Master and Slave and the distance between the units is
adjusted as needed to provide a suitable received level at the Master and Slave devices. The
video test file is streamed to generate WLAN traffic. The monitoring antenna is adjusted so that
the WLAN traffic level, as displayed on the spectrum analyzer, is at lower amplitude than the
radar detection threshold.

TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the DFS tests documented in
this report:

TEST EQUIPMENT LIST
Description Manufacturer Model SIN Next Cal Due
Spectrum Analyzer, 7 GHz Agilent / HP N9010A MY54200580 08-05-21
Vector Signal Generator, 6GHz Agilent / HP N5182B MY53051241 08-03-21
Combiner WEINSCHEL WA1534 UL001 02-05-21
Combiner WEINSCHEL WA1535 uL002 02-05-21
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14.1.3. SETUP OF EUT

CONDUCTED METHOD EUT TEST SETUP

Antenna Port RF Connections to Test Instrument Setup

A A

Master Device

(EUT)
Slave Device

MEPG Player and
Controller & Server Codec
Computer with
MPEG file

SUPPORT EQUIPMENT

The following support equipment was utilized for the DFS tests documented in this report:

PERIPHERAL SUPPORT EQUIPMENT LIST

Description Manufacturer Model Serial Number FCC ID
Wireless Access Point Cisco AIR-CAP3702E-A-K9 FTX182276QX LDK102087
Notebook PC (Controller/Server) HP HP EliteDesk 800 G1 TWR CZC4125J325 DoC
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14.1.4. DESCRIPTION OF EUT
The EUT operates over the 5250-5350 MHz and 5470-5725 MHz ranges.

The EUT is a Slave Device without Radar Detection.

The highest power level of the widest bandwidth (802.11ac VHT80) within these bands is
13.78 dBm in the 5250-5350 MHz band and 14.13 dBm in the 5470-5725 MHz band.

The antennaassembly utilized two antenna.
Gain of ANT1:-6.72 dBi for UNII 2A and -6.47 dBi for UNII 2C.
Gain of ANT2 :-6.31 dBi for UNII 2A and -6.27 dBi for UNII 2C.

The rated output power of the Master unit is > 23dBm (EIRP). Therefore the required
interference threshold level is —64 dBm. After correction for procedural adjustments, the
required conducted threshold at the antenna port is —-64 + 1 = -63 dBm.

The calibrated radiated DFS Detection Threshold level is set to —64 dBm. The tested level is
lower than the required level hence it provides a margin to the limit.

The EUT uses one transmitter/receiver chain connected to an antenna to perform radiated tests.
WLAN traffic that meets or exceeds the minimum required loading was generated by
transferring a data stream from the controller/server PC to the EUT using iPerf version 2.0.5
software package.

TPC is not required since the maximum EIRP is less than 500 mW (27 dBm).

The EUT utilizes the 802.11 architecture. Three nominal channel bandwidths are implemented:
20 MHz, 40 MHz and 80 MHz.

The software installed in the access point is 12.4(25d)JA1.

UNIFORM CHANNEL SPREADING
This requirement is not applicable to Slave radio devices.

CHANNEL PUNCTURING(802.11ax)
This EUT does not support channel puncturing.

OVERVIEW OF MASTER DEVICE WITH RESPECT TO 8§15.407 (h) REQUIREMENTS

The Master Device is a Cisco Access Point, FCC ID: LDK102087. The minimum antenna gain
for the Master Device is 6 dBi.

The rated output power of the Master unit is > 23dBm (EIRP). Therefore the required
interference threshold level is —64 dBm. After correction for procedural adjustments, the
required radiated threshold at the antenna port is —-64 + 1 = -63 dBm.

The calibrated radiated DFS Detection Threshold level is set to —64 dBm. The tested level is
lower than the required level hence it provides a margin to the limit.
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14.1. RESULTS FOR 80 MHz BANDWIDTH (UNII-2A BAND)

14.1.1. TEST CHANNEL
All tests were performed at a channel center frequency of 5290 MHz.

14.1.2. RADAR WAVEFORM AND TRAFFIC

RADAR WAVEFORM

RADAR WAVEFORM:SHORT PULSE RADAR TYPE 0 AT MASTER
E Keysight Spectrum Analyzer - Swept SA [

RL [ RF [500 bc | | [ SENSE:INT| | ALIGN AUTO | 04:42:35 PMJul 29, 2020
] #Avg Type: RMS TRACE|

PNO: Fast = Trig: FreeRun

IFGain:Low #Atten: 10 dB

DeT|P

Ref Offset -36.7 dB
[odaidiv__Ref -50.00 dBm
og

-120

-130

-140

Center 5.290000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 32.00 ms (20001 pts)

STATUS,

SLAVE TRAFFIC

sG

[E=N R

B Keysight Spectrum Analyzer - Swept SA
RL | RF [s0@ bc | | | SENSE:INT] | ALIGN AUTO [ 07:48:28 PM Jul 29, 2020
| #Avg Type: RMS TRACE[1 03256

PNO:- Fast —+— Trig: FreeRun TVPE| WY
IFGain:Low #Atten: 10 dB DET|P

Ref Offset -36.7 dB
‘ILU dBidiv. Ref -50.00 dBm
o9

-130

140

Center 5.290000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 20.00 s (40001 pts)

MsG
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14.1.3. OVERLAPPING CHANNEL TESTS

RESULTS

These tests are not applicable.

14.1.4. MOVE AND CLOSING TIME

REPORTING NOTES

The reference marker is set at the end of last radar pulse.

The delta marker is set at the end of the last WLAN transmission following the radar pulse. This
delta is the channel move time.

The aggregate channel closing transmission time is calculated as follows:

Aggregate Transmission Time =
(Number of analyzer bins showing transmission) * (dwell time per bin)

The observation period over which the aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

RESULTS
Channel Move Time Limit
(sec) (sec)
0.711 10
Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
3.375 60
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MOVE TIME & CHANNEL CLOSING TIME

AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

No transmissions are observed during the aggregate monitoring period.

MOVE TIME & AGGREGATE CHANNEL CLOSING
TRANSMISSION TIME

In Service Monitor

Power Trace (dBm)

-105
-1.00000 0.00000 1.00000 2.00000 3.00000 4.00000 5.00000 6.00000 7.00000 B8.00000 9.00000 10.00000 11.00000 12.00000 13.00000 14.00000 15.00000

Time (8)

Time Index Info

T0 : -0.0244 S Time Per Bin:0.3749906 ms Channel Move Time: 0.7113572 S
1309999 & T2-T3 Bins Over Threshold: Channel Close Time: 0.0033749 S
T3:07114 § =9Bins

MOVE TIME & CLOSING TIME AT IN SERVICE MONITOR

BE Keysight Spectrum Analyzer - Swept SA
RL | RF [soe oc | | | SENSE:INT] | ALIGN AUTO |
‘ #Avg Type: RMS TRACE[1 - 356

[E=REE

07:50:01 PMJul 29, 2020

PNO Fast -+ Trig: FreeRun R
IFGain:Low #Atten: 10 dB DET|P

Ref Offset -36.7 dB
10 dBi/div Ref -50.00 dBm
og

s

-120

-130

140

Center 5.290000000 GHz

Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz

Sweep 15.00 s (40001 pts)
MsG | i) Alignment Completed
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DATE: AUG 29, 2020

NON-OCCUPANCY PERIOD

RESULTS

No EUT transmissions were observed on the test channel during the 10-minute observation

time.

10-MINUTE BEACON MONITORING PERIOD

E Keysight Spectrum Analyzer - Swept SA

[E=NEN <

RL | RF [s0e oc | |

| SENSE:INT]

| ALIGN AUTO | 08:25:28 PMJul 29,2020

Ref Offset -36.7 dB
EU dB/div Ref -50.00 dBm
og

PNO: Fast -+— 1rig: FreeRun
IFGain:Low #Atten: 10 dB

#Avg Type: RMS TRACE 3456
TYPE| Wiy
DET|P

-130

-140

Center 5.290000000 GHz
Res BW 3.0 MHz

msc i) Alignment Completed

#VBW 3.0 MHz

Span 0 Hz
Sweep 720.0 s (40001 pts)
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14.2. RESULTS FOR 80 MHz BANDWIDTH (UNII-2C BAND)

14.2.1. TEST CHANNEL
All tests were performed at a channel center frequency of 5530 MHz.

14.2.2. RADAR WAVEFORM AND TRAFFIC

RADAR WAVEFORM

RADAR WAVEFORM:SHORT PULSE RADAR TYPE 0 AT MASTER
E Keysight Spectrum Analyzer - Swept SA [

RL [ RF [500 bc | | [ SENSE:INT| | ALIGN AUTO | 04:44:38 PMJul 29, 2020
] #Avg Type: RMS TRACE|

PNO: Fast = Trig: FreeRun

IFGain:Low #Atten: 10 dB

DeT|P

Ref Offset -36.7 dB
[odaidiv__Ref -50.00 dBm
og

-120

-130

-140

Center 5.530000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 32.00 ms (20001 pts)

STATUS,

SLAVE TRAFFIC

sG

[E=N R

B Keysight Spectrum Analyzer - Swept SA
RL | RF [s0@ bc | | | SENSE:INT] | ALIGN AUTO [ 07:53:48 PM1ul 29, 2020
| #Avg Type: RMS TRaCE[1 03256

PNO:- Fast —+— Trig: FreeRun TVPE| WY
IFGain:Low #Atten: 10 dB DET|P

Ref Offset -36.7 dB
‘ILU dBidiv. Ref -50.00 dBm
o9

-130

140

Center 5.530000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 20.00 s (40001 pts)

MsG
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14.2.3. OVERLAPPING CHANNEL TESTS

RESULTS

These tests are not applicable.

14.2.4. MOVE AND CLOSING TIME

REPORTING NOTES

The reference marker is set at the end of last radar pulse.

The delta marker is set at the end of the last WLAN transmission following the radar pulse. This
delta is the channel move time.

The aggregate channel closing transmission time is calculated as follows:

Aggregate Transmission Time =
(Number of analyzer bins showing transmission) * (dwell time per bin)

The observation period over which the aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

RESULTS
Channel Move Time Limit
(sec) (sec)
0.783 10
Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
4.125 60
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MOVE TIME & CHANNEL CLOSING TIME

AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

No transmissions are observed during the aggregate monitoring period.

MOVE TIME & AGGREGATE CHANNEL CLOSING
TRANSMISSION TIME

In Service Monitor

-024 [0]0.1999.733
el of
- |
1
|
|
|

Power Trace (dBm)

-1.00000 0.00000 1.00000 2.00000 3.00000 4.00000 5.00000 6.00000 7.00000 B8.00000 9.00000 10.00000 11.00000 12.00000 13.00000 14.00000 15.00000

Time (8)

Time Index Info

T0 : -0.0240 S Time Per Bin:0.3749906 ms Channel Move Time: 0.7629804 S
7389838 8 1273 Bins Over Threshola: Channel Close Time: 0.0041249 S
T3:07830 5 - 11Bins

MOVE TIME & CLOSING TIME AT IN SERVICE MONITOR

BE Keysight Spectrum Analyzer - Swept SA =
RL | RF [soe oc | | | SENSE:INT] | ALIGN AUTO | 07:55:06 PMJul 29, 2020

‘ #Avg Type: RMS TRACE[1 - 356

PNO Fast -+ Trig: FreeRun TYPE| WA

IFGain:Low #Atten: 10 dB DET|P

Ref Offset -36.7 dB
10 dBi/div Ref -50.00 dBm
og

Us

-120

-130

140

Center 5.530000000 GHz
Res BW 3.0 MHz #VBW 3.0 MHz

MsG

Span 0 Hz
Sweep 15.00 s (40001 pts)
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DATE: AUG 29, 2020

NON-OCCUPANCY PERIOD

RESULTS

No EUT transmissions were observed on the test channel during the 10-minute observation

time.

10-MINUTE BEACON MONITORING PERIOD

Keysight Spectrum Analyzer - Swept SA

=R

B

RL

| RF [soe bc | | | SENSE:INT] | ALIGN AUTO | 08:40:34 PMJul 29, 2020

‘ #Avg Type: RMS TRACE|1 03456

10 dBidiv
Log

TVPE| Wi

n Trig: Free Run
PNO: Fast ity

IFGain:Low #Atten: 10 dB

Ref Offset 36.7 dB
Ref -50.00 dBm

Center 5.530000000 GHz
Res BW 3.0 MHz

MsG

#VBW 3.0 MHz

Span 0 Hz
Sweep 720.0 s (40001 pts)

END OF TEST REPORT

Page 340 of 340

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15E(04)

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433

UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



